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1 Introduction 
This manual provides helpful informations for all users of the SPECTRO CIROS CCD 
spectrometer. It explains the operation and maintenance of the spectrometer, the operation 
of the control program Smart Analyzer and the use of additional devices. 

Chapter Survey 
The individual chapters and appendices contain the following informations: 

Chapter 1, "Introduction", should be read by all users to become familiar with structure and 
usage of the manual. 

Chapter 2, "Installation", should be read by users who are concerned with installing the 
spectrometer. 

Chapter 3, "Description of the System", contains information on technical data of the 
system, components and additional devices. The Section "Components of the 
Spectrometer" should be read by all users to become familiar with user accessible parts of 
the instrument. 

Before switching on the instrument for the first time, each user must carefully read chapter 
4, "Operation of the Instrument". 

Please observe carefully the Safety Instructions listed in this chapter. 
 

Chapter 5, "Preparing and Perfoming Measurements" provides help for standard 
preparation, method development, and perfoming measurements in manual and automatic 
mode. Many basic procedures are explained including references to related software 
windows and dialogs. Chapter 5 must be read by each user who wants to understand how to 
use the analytical capabilities of the system to their full extend. 

Chapter 6, "General Information on the Program", informs on the usage of the program 
Smart Analyzer. The chapters "Data Backups" and "Users, Levels and Passwords" should 
be read by all users responsible for the operation of the system. The chapter "How to 
Operate the Program" helps to operate the program efficiently. 

Chapters 7 to 11 are meant as a support during operation of the software Smart Analyzer. 
They explain the function of all application windows, menus and dialogs. The texts of these 
chapters can be direcly called in the software for the presently active window or dialog by 
pressing the function key F1.  

Chapter 12, "Recurring Dialogs", gives a survey how to call dialogs which are assigned to 
various application windows. This chapter helps to operate the software most efficiently. 

Chapter 13, "Physical and Mathematical Foundations" should be read by users who are 
interested in the physical principles of the system and the mathematics used for analyzing 
measurements. 

Chapters 14, Specific ASCII - Formats, informs about the structure of specific ASCII - input 
and output files. They should be read by users who want to exchange data with remote 
systems. 

Chapter 15, "SPECTRO Service and Maintenance", must be read by all users responsible 
for maintenance of the system. It contains useful addresses of SPECTRO service units, 
important instructions for maintenance and hints for trouble shooting. 

Find in chapter 16, "Glossary" a short definition of special terms. 

Chapter 17 contains an alphabetic list of all chapters of the manual including their location in 
the manual. 
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Finding a Text in the Manual 

Each help text has a caption. Use the index at the end of the manual to find the location of 
an arbitrary text.  

Using the Software Help System 
The Manual and the Help System of the Software contain the same texts. It depends on the 
user which medium he prefers. Generally, using the manual provides a more rapid survey of 
the whole scope of the information.  

The advantage of the software help is the possibility of easy calling of related texts. Also, the 
headword search system of the software help is useful for finding informations. In many 
cases, it is advantagous to use manual and help system simultaneously. 

The help informations are grouped in help texts or topics. The text of an active window or 
dialog is displayed after pressing the F1 key. In the application windows, the help can also 
be called selecting the "Help Index" menu command. 

Finding a Topic in the Software Help 

Help texts contain often references to related topics. In the software help, these references 
are typed in bold, italic typeface and green colour. A single mouse click on the marked word 
will close the current help text and display the text related to the marked word. Use the 
button bar of the help window to move between help texts already called.  

Words contained in the Glossary are typed in italic typeface in the manual. In the software, 
these words are typed in green colour and are underlined. A single mouse click on the word 
diplays the glossary definition within the help text. 

Frequently used terms describing the software surface are described in a Software 
Glossary. 

Finding Terms in the Software Help 

In addition to the glossary, help texts related to arbitrary terms can be searched using the 
search function of the help system. Press the <Search> button of the help button bar. The 
search function now yields any location of an arbitrary term in the help texts. 

Writing Conventions 
Writing conventions help to understand the relation between terms and software and help 
elements. The writing conventions are compiled in the following table: 

 

Print and Typeface Used for: 

  

< 

Words within pointed brackets> 

Names of command buttons 

 

Words in bold, italic type-face The title of a dialog or help text page. The 
page number can be found in the manual 
by looking up the title in the index at the 
end of the manual. 
These word are typed in bold, italic and 
green colour in the software. 

 

Words in italic type-face A term that is described in the glossary 
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These words are typed in green colour and 
are underlined in the software. 

 

"Normal type-face within 
quotation marks" 

Special terms, such as menu commands 
and chapter names. 

 

Words in bold type-face Dialog elements, as column headings, 
check box names, option button names, 
group and list box names in dialogs and 
application windows, property page titles 
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2 Installation 
This chapter informs about electrical, water* and gas connections which are necessary to 
operate the spectrometer SPECTRO CIROS CCD. Furthermore, the hardlock protection 
system for the software Smart Analyzer is described. 

 

 Installation Instructions 
 This section informs about the prerequisites to operate the spectrometer. 

 Hardlock Software Protection 
 In this section you find a description of the hardlock which is necessary to run the Smart 

Analyzer program. 
 
* it doesn´t apply to SPECTRO CCD SOP  
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2.1 Installation Instructions 
Preface 

The installation instructions will help to prepare the transport and installation of the 
SPECTRO CIROS CCD. These preparations are essential to plan the installation of the 
instrument in time. 

The items listed below are the requirements needed for the operation of the instrument. They 
do not consider any of the customer's specific conditions. Should any difficulties occur during 
the preparation, the service department will be always at your disposal for any questions. 

Comment: 

Commisioning of the SPECTRO CIROS CCD can only take place if all of the following 
conditions are met. 

Transport 

Instrument delivery is ex-works. Transport to the place of installation is the customer's 
responsibility. 

To unload the instrument from the lorry and to transport it to the place of installation a lifting 
platform, a fork-lift and at least four persons are necessary. 

We strongly recommend to arrange transport and installation through a local forwarding 
agent. SPECTRO will not accept responsibility for transport within the company. 

The service department will be ready to assist you in any questions regarding the transport 
of the instrument. 

Please check the maximum load and dimensions of lifts as well as the corridor width and the 
opening of the doors. 

Installation 

The instrument should be accessible from all sides in order to simplify maintenance and 
service procedure. 

The bench top instrument can be placed on any table which has the respective size and 
which can support the weight of the spectrometer (See section Installation Requirements). 

If there is no direct gas line, space must be available beside the SPECTRO CIROS CCD. 

The instrument is operated at the front, therefore sufficient space should be left for the 
operator (keyboard, screen, printer and probably sample changer), and the sample 
preparation. 

Environmental Conditions 

Air-cconditioning of the room is only required in exceptional conditions as the construction of 
the optical and electronical components will compensate for almost all temperature 
fluctuations. 

Attention: 

However, uneven warming up of the instrument (e.g. direct sun light, heating, etc.) must be 
avoided. 

The room of installation should be free of extreme vibrations.  

Power, Gas and Water* Connections 

All connections of the SPECTRO CIROS CCD are located on the instrument's rear side. 
They are accessible after removing the left rear panel. All cables and hoses (3 m long) 
required are included. 
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Electrical Power 

The spectrometer is delivered with an electric (5 core 6mm², 5 m long). 

The connection must be fitted in accordance to VDE requirements by a CEE-plug 32A. It is 
recommended to use a FI-switch with a release current of 300 mA. In certain cases higher 
release currents could be necessary. 

Peak loads has to be considered, therefore safety blow fuses must be used. 

Cooling* 

The SPECTRO CIROS CCD has a built in water cooling system. Optionally, a closed 
air/water cooling system is available.  

The hoses (3 m long) delivered with the instrument are to be used for water in- and outlet. A 
water outlet with a male fitting (1/2 inch) or with a hose connection (3/8 inch inside) as well 
as a drain must be available in the laboratory. 

The water supply must meet the following requirements: 

Temperature :   42 - 78 °F   

Pressure :   1 - 5 bar   

Flowrate :   1,5 - 2.5 l/min     

Heat transport :   approx. 1 kW 

(cooling water) 

Gas Supply 

Argon 

The nebulizer and torch are operated with argon. Under normal operation conditions, the 
flowrates are as follows: 

Coolant gas :  12 - 20 l/min 

Auxiliary gas :  0,4 - 2 l/min 

Nebulizer gas :  0,1 - 1 l/min 

The argon quality should be comparable to 4.6 (or better) industrial grade (purity of 99.996 
%). The cylinder pressure must be reduced by a regulator. The instrument inlet pressure 
must be 7 bar. 

It is recommended to use a battery of 12 cylinders (50l each, 200 bar) or cryo-tank.  

Comment: 

The installation of the argon supply system must be carried out under extreme care; pipes 
and valves must be absolutely free of oil, grease and other contaminations. 

The instrument is delivered with a  flexible tube (5 m long, OD/ID = 8/6 mm). We  
recommend to prepare the argon connection before installation. 

Exhaust 

The exhaust chimney is located at the rear side of the instrument.  

The exhaust chimney is to be connected to the laboratory exhaust system by a non-
inflammable flexible hose (inside diameter 10 cm). 

The exhaust fan should be resistant to chemicals and to temperatures up to 80 degrees C. If 
this is not available another suitable exhaust system must be found. 
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Connection to Sample Changer 

It is possible to connect the spectrometer to a spectro-specific sample changer (SPECTRO 
AS 400). 

The sample changer must be positioned directly to the spectrometer. The data transfer to the 
computer is done over a DIN-measurement bus interface (DMBS). The DMBS is located at 
the rear side of the SPECTRO CIROS CCD under the left panel.  

Sample Preparation 

The sample preparation depends on the application and the user's responsibility. Upon 
request, we are always ready to assist you in developing a sample procedure document and 
an analytical program.  

See also: 
Installation Checklist 
Installation requirements 
 
 

* it doesn´t apply to SPECTRO CCD SOP  
 
 

2.1.1 Installation Checklist 
1. Transport 

 a)  Auxiliaries (e.g. lifting platform, fork lift, rolling underwagon) 

 b)  Staff (to unload the instrument from the lorry) 

 c)  Forwarding agent (transport of the instrument to the place of installation) 

2. Place of Installation 

 a)  Is there sufficient space? 

 b)  Floor-load sufficient? 

 c)  Space available for PC, keyboard, printer, sample changer? 

 d)  Sufficient space for gas supply (Ar, N2)? 

 e ) Space for sample preparation available? 

 f)  Right environmental conditions according to specification (temperature, 

     humidity, air purity, no vibrations)? 

3. Power Supply 

 a)  Voltage Supply :  

  3 x 230 V ±10%, 

  50/60 Hz, 

    Alternating current + neutral wire + PE, 

  400/230V ± 10 %, 

  Fuse : 32A per phase (slow-blow) or 

  230 V between two line wires / 45 A fuse protection  

 b)  FI-switch 300 mA ( reduced  sensibility  if necessary ) 
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 c)  Optional power supply for external cooling system 

4. Water Supply* 

 a)  Inlet: 1/2 inch thread available? 

      Pressure 1 - 5 bar; 

 b)  Temperature : 42 - 78 °F 

 c)  Is water outlet provided? 

5. Gas Supply 

 Argon 

 a)  Is sufficient amount of argon available? 

 b)  Check quality (4.6 or better) 

 c)  Is pressure regulator available? 

 d)  Is inlet pressure adjusted to 7 bar? 

 e)  Are all lines and connections free of oil and grease? 

6. Exhaust System 

 a)  Is an exhaust pipe or exhaust equipment available? 

 b)  Is the exhaust capacity a minimum of 500 m³ /h (adjustable)? 

 

* it doesn´t apply to SPECTRO CCD SOP  
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2.2 Hardlock Software Protection 
The SPECTRO CIROS CCD is almost entirely controlled by the software Smart Analyzer for 
CIROS CCD. This program cannot be started unless the hardlock is put into the parallel 
interface of the computer. Connect the printer to the output of the hardlock. 
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3 Description of the System 
The description of the system includes descriptions of: 

 Installation Requirements 
 Find in this chapter informations on the requirements to install the spectrometer. 

 Components of the Spectrometer 
 Diagrams and descriptions of the instrument, components of the sample introduction 

system can be found in this section. 
 Supplementary Instruments for the SPECTRO CIROS CCD  

 This section contains diagrams and descriptions of the supplementary instruments that 
can be obtained from SPECTRO. 
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3.1 Installation Requirements 
Dimension & Weight 

Width (inch): 59 1/16 

Height (inch): 39 3/8 

Depth (inch): 35 7/16 

Weight (inch): 551 lb 

Room Temperature: 65 - 93.2 °F 

Relative Humidity: 40 - 50 % non-condensed 

Atmosphere:  Free of corrosive vapours and high dust pollution 

Electricity Requirements 
Voltage Supply: 3 x 230 V ± 10 % 

  50 - 60 Hz 

Can be supplied by: 

- Three phase current - N - PE 

 400/230 V ± 10 % protected by fuses 32 A per phase. 

- For network having 230 V between two phases protected by 45 A fuse. 

Power consumption: 6 kVA 

Exhaust system 
Capacitiy: 17500 cu.ft/h (500 m³/h ) 

Quality:  ≥ 4.6  

Pressure: 7 Bar 

Consumption: depending on operation conditions up to 6 5/10 gal/min 

Cooling* 
Medium:  Water 

Heat lost:  ca. 1kW 

Inlet temperature: 42 - 78 °F 

Temperature difference in-/outlet: max 60 °F 

Free from impurity: > Ø 3/64 inch 

Flow rate:  4/10 - 7/10 gal/min 

Pressure:  1 ≤  p ≤  5 Bar 

Water connection: 16 4/10 foot long flexible tube (1/2" with connecting heads) 

Miscellaneous 
Well accessible from all sides.  

Minimum distance from other objects including rear side and instrument sides: 20 cm. 
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Storage 
Ambient temperature: 37 - 105 °F 

For temperatures lower than 37 °F remove the cooling water from cooling circuit (blow out at 
the connections at the rear side). 

Socket Connection 

 

 

L1 (sw )

L2 ( bn ) L3 ( sw )

N ( bl )

PE ( gn/be )
 

 

* it doesn´t apply to SPECTRO CCD SOP  
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3.2 Components of the Spectrometer 
Diagrams and descriptions of the components of the SPECTRO CIROS CCD instrument are 
contained here: 

 SPECTRO CIROS CCD, Front, Rear and Side Views 
 Sample Introduction System 
 Fixed Torch 
 Fixed Torch with Additional Gas Adapter 
 Demountable Torch 
 Argon Humidifier 
 Spray Chamber with Nebulizer  
 Adjustment of the Torch within the Coil 

 

3.2.1 SPECTRO CIROS CCD, Front, Side and Rear Views 

 
Figure 1: SPECTRO CIROS CCD Front View Including Table 
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1. Button for switching off the 
instrument. 

5. Tray for samples 

2. Window to observe plasma 6. Movable table for 
spectrometer 

3. Door of sample introduction system 7. Tray  

4. Peristaltic pump 8. Drawer 

   

 

The table is available as supplementary part of the spectrometer by SPECTRO. 

 

  
Figure 2: SPECTRO CIROS CCD, Rear View 

Gas and water connections together with sockets for the power supply of any 
supplementary instruments are located on the rear of the instrument. 

1. Exhaust connection                                        7. Options, e.g. additional gas flow 

2. Main switch                                                      8. Water outlet* 

3. Fuses                                                              9. Water inlet* 

4. Serial communications cable                         10. Panneling with filter mat of powersupply 

5. Connection to DIN measurement bus        11. Opening for cables for DMB 

6. Argon connection          and data transmission  
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* it doesn´t apply to SPECTRO CCD SOP  
  

 

 
Figure 3: SPECTRO CIROS CCD, Side View 

1. Panneling with filter mat 

2. Oxisorb purifying cartridge 
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3.2.2 Sample Introduction System  
a) SPECTRO CIROS CCD EOP  

 
1. Knurled screws for adjusting the torch 

2. Knurled screws for fixing the torch and torch holder 

3. Knurled screws for positioning the spray chamber 

4. Openings for gas flow tubes and isolated wire. 

5.  Torch - Demountable torch 

6.  Spray chamber 
7.  Nebulizer 
8.  Argon humidifier 
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The valve for the OPI (Optical Plasma Interface)-flow is located on the upper part of right 
inner side of the sample introduction system. 

 

b) SPECTRO CIROS CCD SOP 

 
1. Knurled screws for adjusting the torch 

2. Knurled screws for fixing the torch and torch holder 

3. Knurled screws for positioning the spray chamber 

4. Openings for gas flow tubes and isolated wire. 

5.  Torch - Demountable torch 

6.  Spray chamber 
7.  Nebulizer 
8.  Argon humidifier 
 

The valve for the light tube flow is located on the upper part of right inner side of the sample 
introduction system. 
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See also: 
Maintenance of the Sample Introduction System 

3.2.3 Fixed Torch 

 
1.  Coolant gas connection 

2.  Auxiliary gas connection 

3.  Connection to spray chamber 

The fixed torch is constructed completely from quartz glass. 

3.2.4 Fixed Torch with Additional Gas Adapter 

 
1.  Coolant gas connection 

2.  Auxiliary gas connection 

3.  Additional gas connection 

4.  Connection to spray chamber 

The fixed torch is constructed completely from quartz. This torch is equipped with an 
additional gas connection for the supply of an additional gas flow during the analysis of 
highly saline solutions. 
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3.2.5 Demountable Torch 

 
 

1.  Coolant gas connections 

2.  Auxiliary gas connection 

3.  Connection to spray chamber 

The demountable plasma torch is operated in the same way as a fixed torch. The same 
analytical results are achieved. The torch may be taken apart; the quartz tubes may easily 
be cleaned or replaced. Insertion into the instrument is as equally as simple as for the fixed 
torch. The height of the aerosol tube must be additionally adjusted.  

See also: 
Replacing the Demountable Torch 

 

3.2.6 Argon Humidifier 

 
 

The argon humidifier is used to humidify the nebulizer gas in order to prevent sample 
material from crystallizing on the nebulizer, in the spray chamber and on the torch. 

The argon humidifier should be half filled with distilled water at maximum. 
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The argon humidifier has a safety reservoir that, in the event of a sudden drop in water 
pressure, prevents water from entering the argon tubing. 

The argon humidifier must not used for organic matrices or when working with 
supplementary equipment (ultrasonic nebulizer, hydride generator, etc.).  

 

3.2.7 Spray Chamber with Nebulizer 
a) SPECTRO CIROS CCD EOP  

 
1.  Spherical ground joint 

2.  Concentric glass or  
     cross-flow nebulizer (cross flow shown) 

3.  Sample introduction  

This figure shows the spray chamber for the SPECTRO CIROS CCD. It is constructed 
completely of glass and thus not suited to applications using hydrofluoric acid. 

 

b) SPECTRO CIROS CCD SOP 

 

1.  Spherical ground joint 
2.  Concentric glass or  



SPECTRO CIROS CCD 
Description of the System 

 

 

 

3                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

     cross-flow nebulizer (cross flow shown) 
 
3.  Sample introduction  
 
This figure shows the spray chamber for the SPECTRO CIROS CCD. It is constructed 
completely of glass and thus not suited to applications using hydrofluoric acid. 
 

See also:  
Maintenance of the Sample Introduction System 

 

3.2.8 Adjustment of the Torch Within the Coil 
a) SPECTRO CIROS CCD EOP  

 

 
 
This figure shows the way in which the torch should be placed within the induction coil and 
the distance to the interface. 

The 1-2 mm gap takes precedence! Change the distance between the OPI and the 
torch if necessary! Caution! The quartz tube can melt if the torch adjustment is not 
correct! 
 
  

b) SPECTRO CIROS CCD SOP 

 

 

Caution! The quartz tubes can melt if the torch is incorrectly adjusted! 

It is important that the torch be correctly centered and that the height is properly adjusted 
within the induction coil (see the figure above)! 
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3.3 Supplementary Instruments for the SPECTRO CIROS 
CCD 

The following supplementary instruments are available for 
the spectrometer: 

 AS 400 Autosampler  
 The Autosampler can freely be programmed (x, y, z) for the automatic measurement of 

standardization, control, unknown samples etc. The parameters for the Autosampler 
can be set in the Autosampler Tray dialog.  

 Hydride System 
 The hydride system is used to measure hydride-forming elements and mercury (Hg). 

Using the hydride system, the hydride-forming elements can be transported as a gas - 
practically quantitatively - from the sample into the plasma. The efficiency is 30-50 
times better than with a conventional nebulizer. The detection limits are correspondingly 
improved. The hydride system is simultaneously connected with the spray chamber and 
with the nebulizer. It functions, and is connected, as described in the operation manual 
delivered with the hydride system. 

 SPECTROSONIC Ultrasonic Nebulizer 
 The ultrasonic nebulizer is used for  trace analysis in aqueous samples. Its higher 

nebulization efficiency, combined with an earosol desolvation stage leads to an 
improvement of detection limits by a factor of ca. 10.. 

 Autodilutor 
 The automatic dilution instrument is utilized in conjunction with the Autosampler. 

Samples whose measured values lie outside the calibrated range can be automatically 
diluted and again analyzed during the course of automated measurements. 
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A convenient extension desk which will carry all supplementary instruments may be ordered 
from SPECTRO. 

 
1. Spectrometer 
2. Ultrasonic Nebulizer 
3. Autodilutor 
4. Autosampler 
5. Hydride System 
6. Supplementary Instrument 
7. Table for Spectrometer 
8. Extension Desk 
 

3.3.1 AS 400 Autosampler 
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The AS 400 Autosampler is an automatic sample changer that can be programmed with the 
Command Editor of the Smart Analyzer software to automatically measure a series of 
samples with a series of methods. The procedure can be set up in a way that all steps, from 
the ignition of the plasma through standardization, control and unknown sample 
measurements to the extinguishing of the plasma are carried out automatically.  

The autosampler is connected to the DIN-measurement-bus of the spectrometer. 

 

3.3.2 Hydride Generator 
The Hydride Generator is an optional external device. It improves the detection limit of 
hydride forming elements and for mercury by a factor of about 10. Also, matrix effects can be 
reduced. Elements which are analyzed using the hydride system are As, Bi, Hg, Sn, Sb and 
Se.  

Once connected to the spectrometer, the Hydride Generator can be used as an optional 
sample introduction system and is switched on and off by the software. The usage of the 
Hydride Generator is a method specific parameter and set in the Additional Method 
Device Control dialog.  

Principle of the Hydride Generator 

Some of the elements in the IV, V and VI main groups of the periodic table have the 
characteristic of forming gaseous hydrides in aqueous solutions under standard conditions if 
suitable reducing agents are used. For ICP/OES, this means that in comparison with 
pneumatic nebulization, the amount of analytes carried to the plasma increases from 3 % to 
nearly 100 %. This is also true for mercury, whose atomic form has a high vapor pressure 
under standard conditions.  

The chemical reaction involved in the formation of hydrides is influenced by the sample 
contents. A high iron content, for example, might have a negative effect on hydride 
formation. Therefore, it is necessary to know the approximate chemical composition of the 
sample to be analyzed. 

For a complete description of the hydride system and its connection to the spectrometer 
please refer to the manual of the hydride system. 

 

3.3.3 SPECTROSONIC Ultrasonic Nebulizer 

 

The compact SPECTROSONIC ultrasonic nebulizer is used to determine trace element 
concentrations in aqueous samples. The SPECTROSONIC uses a piezoelectric ultrasonic 
transducer, heating and Peltier cooling; no external water cooling is required.  

Detection limits are normally about 10 times better than with a conventional pneumatic 
nebulizer.  

The ultrasonic nebulizer is generally placed on a shelf on the right of the SPECTRO CIROS 
CCD. This helps to minimize the transport path for the aerosol to the plasma. 
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3.3.4 Autodilutor 
The Autodilutor is an automatic buret which is used in conjunction with the software to dilute 
and mix samples.  

The Autodilutor is designed for usage with the Command Editor. It allows for: 

  Automatic dilution of samples which exceed a user defined percentage of the calibration 
range. After dilution, the elements which had previously exceeded the calibration range 
are analyzed again. 

  Automatic mixing of a sample which is taken from up to three sources. This function is 
useful for mixing solutions, spiking solutions, or adding internal standards. 

The criteria for activating the dilution are set in the Sample Logic menu in the Method 
Development application window and are assigned to the respective method. 

The parameters of the Command Editor commands for dilution or sample preparation are set 
in the Main Screen  Dilutor Commands dialog in the Main Application window.  
For detailed information, see the manual of the Autodilutor. 
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4 Operation of the Instrument 
This section describes how to set up the instrument before igniting the plasma and what 
must be taken into consideration when reprofiling the optics and turning off the system. 

The following topics are available: 
 Safety Instructions 

 Please observe the safety instructions for the spectrometer. 
 Switching on the Instrument 

 Preparations for ignition of the plasma and the ignition procedure are described in this 
section. 

 Switching off the Instrument 
 The procedure for switching the instrument off are described in this section. 

 Reprofiling Procedure 
 The reprofiling procedure is described in this section. 
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4.1 Safety Instructions 

Please observe the following safety instructions when 
working with the spectrometer: 

  During operation, maintenance and repairs, all applicable safety regulations must be 
followed. 

  Maintenance and repairs may only be carried out by qualified staff! 

  Regular inspection of the instrument by qualified staff will increase reliability and extend 
the lifetime of the instrument. 

  All safety devices must be left intact during operation, maintenance and repair! 

  Take notice of all warning stickers on the instrument! 

  Only genuine SPECTRO spare parts may be used to repair the instrument! 

  The spectrometer may only be operated on power outlets with a circuit breaker or ground 
fault breaker (residual current breaker). 

  Regular data backups are essential for the reliable operation on the instrument.  

  Spectrometers are not intended for operation in domestic environments.  
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4.2 Switching On the Instrument 
The following should be checked before starting the instrument: 

  Is the argon supply sufficient? 

  Is the argon valve open? 

  Is the supply pressure 5-7 bar? 

  Is cooling water being supplied?* 

  Is the exhaust turned on? 

 
The start up procedure: 

 Make sure that the main power switch on the rear side of the instrument is turned on. 
Adjust and then fix the pump tubing in the peristaltic pump holder. Start the computer. 

  Load the Smart Analyzer program by double clicking on the icon for the ICP software. 
After entering the operator name and password, the Main application window is 
displayed. 

  Select the "Instrument Parameters"  menu command in the System menu, or push the 
command button showing the plasma symbol. In both cases, the Instrument Generator 
Parameter dialog opens. Flush the sample introduction system with argon by applying 
appropriate flows in the Instrument Generator Parameter dialog. The flush procedure is 
automatically finished after two minutes. 

  The ignition procedure can be started with the <Plasma> command button in this dialog. 

  The message "Plasma is starting" appears in the status bar. The plasma is ignited when 
the countdown is finished. 

  After the plasma has been ignited, turn on the pump with the <Pump> command button in 
the Instrument Generator Parameter dialog. Allow distilled water or a matrix blank 
solution to be run, depending on the application. 

For safety reasons, it is not possible to ignite the plasma when the door of the 
instrument is open! 

If the plasma does not ignite, flush the sample introduction system two or three times 
with argon before reattempting to light the plasma. When the plasma has been ignited, 
the system returns all gas flow rates and power to the standard conditions.  

For safety reasons, the ignition procedure for the plasma should never be allowed to 
run unobserved! 
 

* it doesn´t apply to SPECTRO CCD SOP  
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4.3 Switching Off the Instrument 
  The sample introduction system should be flushed with distilled water for 5-10 minutes 
before being turned off. This helps to prevent crystallization in the sample introduction 
system.  

  Switch the pump off by selecting the <Pump> command button in the Instrument 
Generator Parameters dialog. This dialog can be opened with the <Instrument 
Parameters> command button or menu command in the System menu in the Main 
application window.  

  The plasma can then be extinguished by selecting the <Plasma> command button. 

  Close the Smart Analyzer program. 

  Remove the pump tubing from the pump holder. 

  Turn off the argon supply. 

   Turn off the water supply*. 

 

 For safety reasons, the instrument can be also be switched off by pressing the button 
in the upper right corner of the front side of the instrument. 

 Don't use the main switch to turn off the instrument after work. The system needs 
approx. 12 h to stabilize after a subsequent turn on. 
 

* it doesn´t apply to SPECTRO CCD SOP  
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4.4 Reprofiling Procedure 
Due to time dependent changes of physical parameters in the instrument, the position of a 
given spectral peak maximum as a function of the pixel coordinate may vary. Reprofiling 
ensures that the correct wavelengths are assigned to the measured intensities. 

The optics should be reprofiled: 

  After switching on the instrument. 

  Before creating a new method. This ensures that the method specific peak positions and 
background correction parameters are set on the correct wavelenghts. 

  Before performing a precision measurement 

Procedure: 

  Ignite the plasma and allow the instrument to stabilize for at least 30 minutes, running 
distilled water as a sample. 

  From the Main application window, select the "Reprofile Optics" menu command in the 
System menu. The Reprofile Optic dialog opens. 

  Follow the instructions of the software. 

It is possible to activate an automatic system prompt to reprofile the optics after a given 
amount of time. This can be performed from the Main application window by selecting the 
"Miscellaneous" menu command in the System menu.  

The optics must be reprofiled during the installation using a solution whose elemental 
is shown in the following table: 

 

 Element  Concentration mg/l 

 Cl  x  

 Fe  10 

 K  10 

 La  10 

 Mg  5 

 P  10 

 S  50 

 Sc  10  

 Ti  10 

  

Additionally, the solution must contain: 

20 ml/l HCL 

20 ml/l HNO3 

Some argon lines are also used for reprofiling. 

Instruments having an organic sample introduction system are reprofiled with a 
dilution of 1:2 of the above solution and isopropanol. 
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5 Preparing and Performing Measurements 
This section contains information that are helpful for method development, the qualitative 
and quantitative analysis of unknown samples, and the production of standard solutions. It 
describes also line selection, matrix adjustment and matrix correction. Examples illustrate 
the techniques involved in sample measurement. 

The following topics are available: 
Fundamentals 

 Determining unknown Concentrations 

Preparation of Samples and Sample Introduction System 

 Applying Matrix Adjustments 
 Range of Application for Various Nebulizers 

Line Selection and Line Definition 

 Line Selection - Line Interferences 
 Parameters for Background Corrections 
 Configuration of Method Specific Lines 
 Installing User Defined Lines 
 Defining Located Lines  

Measurement Parameters 
 Instrument Generator Parameters 
 Measurement Strategy 
 Preflush Times 
 Analyzing Organic Materials  
 Analyzing Samples with High Salt Contents 

Semi-Quantitative Analysis 

 Semi-Quantitative Analysis of Unknown Samples  
Calibration 

 Calibration Procedure 
 Standard Addition Calibration Procedure 

Increasing Precision and Accuracy 

 Standardization Procedure 
 Working with an Internal Standard 
 Applying Matrix Correction 
 Manual Blank Correction 

Quantitative Measurements 

 Conducting Quantitative Measurements 
 Outlier Recognition 
 Scan Housekeeping 

Automatic Operation 

 Automatic Operation 
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 Bracketing Procedure 
 Dynamic Measurement Correction Procedure 
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5.1 Determining Unknown Concentrations 
Calibration 

Essentially, the concentration of an element in an unknown sample is determined comparing 
the measured intensity of a selected spectral line in the sample to the measured intensity of 
the same line in a standard containing a known concentration of the element. The intensity-
concentration function for a specific line is called a calibration curve. 

In addition to the concentration and the sensitivity of the line, the measured line intensity 
depends on the instrument parameters, which can be set by the user, the instrument 
condition, which is subject to small temporal changes, and the matrix, i.e. the concentration 
of all elements contained in the sample. 

Hence, for a precise comparison of intensities, sample and standard have to be measured 
with the same instrument parameters and should contain approximatly the same matrix.   

Methods 

Parameters for quantitative measurements of elements contained in same matrix and 
measured mainly with identical instrument parameters are grouped in methods. A method is 
the entirety of information required to perform a quantitative measurement of a selected 
group of elements and to store and display the results. Methods are developped in the 
Method Development application window. Methods used for studying specific materials 
can be grouped in applications. Following the steps proposed in the Method Development 
Steps frame, the parameters required for a method can be entered. 

Quantitative Measurements 

Before a quantitative measurement in the Measurement application window or within a 
command list is performed, a method must be loaded. This guarantees that always the 
correct parameters are used during measuring, calculating, and storing the results. To 
correct for the changes of the instrument, a standardization should be performed before 
each quantitative measurement. 

See also: 
Calibration Procedure 
Standardization Procedure 
Conducting Quantitative Measurements 
Standard Addition Procedure 
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5.2 Applying Matrix Adjustments 
In order to prevent incorrect results, it is extremely important to adjust the matrix of the 
standards to that of the samples to be measured.  

The sample matrix has an effect on the plasma temperature and the degree of nebulization 
of a sample. The plasma temperature is reduced, for example, if there is a high amount of 
sodium in the sample (influence begins at approximately 200 mg/L). The signal is then 
decreased; this means that if 5 mg/L manganese is measured in an aqueous solution with an 
intensity of 10000 cps, then the same concentration would lead to an intensity of, for 
example, 9000 cps. Thus, the concentration in the second sample would appear to be lower 
than it actually is, if the method has not been calibrated with matrix matched standards. 

Using conventional nebulizers (concentric ring nebulizer (Meinhard) or cross-flow nebulizer), 
the maximum yield of aerosol in the plasma is about 3%. The aerosol yield for samples with 
high salt concentrations is lower, because salt solutions are more difficult to nebulize. 

A certified standard should be analyzed whenever possible in order to test 
calibrations that have been conducted using standards with synthetically adjusted 
matrices. Certified standards are available for many types of samples.  

See also: 
Example for Matrix Adjustment 

 

5.2.1 Example for Matrix Adjustment 
Aquaregia extracts of soils contain aluminium, calcium, magnesium and iron as matrix 
elements. The concentrations may vary widely. The contents of each element may lie 
between 100 - 1000 mg/L in the solution. Matrix adjustment is performed with an average 
concentration: approximately 500 mg/L aluminium, calcium and magnesium and 600 mg/L 
iron. It then makes little difference if 150 or 300 mg/L of each element is present in the 
solution. The matrix solution must, of course, be used as the blank solution for 
measurements of trace elements.  

Solutions from digesty, such as tetraboric acid digestions, contain the digesting material and 
acid in addition to the sample. The calibration standards should contain the same amounts of 
digesting material and acid as the samples themselves.  

Many samples are acidified with nitric or hydrochloric acid to prevent the precipitation of 
various elements. The same amount of acid should be added to the standard solutions, 
since the pH of a solution might affect the viscosity, thus influencing the degree of 
nebulization. 

Example of a Matrix Adjustment 

During semi-quantitative measurement, a sample was found to contain the following main 
components: 

  300 mg/L  calcium 

  1000 mg/L  sodium  

  500 mg/L  magnesium 

  150 mg/L  zinc 

The analysis of heavy metal traces is desired (cadmium, lead, arsenic, etc.). The 
concentrations of these elements are found to be at low level or at the detection limit. 
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The standard solutions should be made so that the matrix concentrations of cations and 
anions are similar to those of the unknown samples. The heavy metal trace elements should 
be added so that the measuring range is covered.  

High purity chemicals should be used and care should be taken in order to prevent or 
at least minimize contamination! 
 

Element Stock sol. Blank Std 1  Std 2 Std 3 

As [mg/L] 1 0 0.1 0.25 0.5 

Cd [mg/L] 0.5 0 0.05 0.125 0.25 

Pb [mg/L] 2.5 0 0.25 0.625 1.25 

Matrix      

Na [mg/L] -- 1000 1000 1000 1000 

Ca [mg/L] -- 300 300 300 300 

Mg [mg/L] -- 500 500 500 500 

Zn [mg/L] -- 150 150 150 150 

 

If the matrix elements are also to be analyzed, they should be calibrated using separate 
standard solutions. All the standards can be measured in a single method. Matrix adjustment 
can be performed with high purity salts or highly pure purchased solutions. The standards 
should be made in a way that the concentrations of the matrix elements do not steadily 
increase. The standards should be mixed well: 

 

Element Std-4 Std-5 Std-6 

Na [mg/L] 2000 500 1000 

Ca [mg/L] 100 300 500 

Mg [mg/L] 500 1000 250 

Zn [mg/L][ 50 300 150 
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5.3 Range of Application for Various Nebulizers 
The following is a table showing the most commonly used nebulizers and their ranges of 
application: 

 
NEBULIZER SALT 

RESISTANCE 
EFFICIENCY HF 

RESISTANT? 
COMMENTS 

Concentric 
Glass 
(Meinhard) 

medium good no sample capillary 
is easily blocked 
by precipitates 

cross-flow high good  yes universal; 
suitable for 
almost all 
applications 

GMK very high good no best solution for 
gypsum 
applications 

Babington very high medium Sometimes, 
when 
constructed of 
plastic 

requires high 
sample flow rate 
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5.4 Instrument Generator Parameters 
Most applications can be conducted using the manufacturer's default settings for the basic 
instrument parameters. It is only necessary to change the parameters when analyzing 
samples with organic solvents or high salt contents (at percent levels), or when working with 
special nebulizers. 

Generator Parameters 

After starting the plasma, the gas flow rates are set to their default values. The default values 
set by SPECTRO are: 

Coolant :  12 l/min argon 

Auxiliary: 1 l/min argon 

Nebulizer: 1 l/min argon 

The plasma power is set to 1200 W. 

Torch Position 

The torch position can be optimized in the property sheet Torch-Pos.. It should be adjusted 
each time the torch has been manipulated. Please see the topic  Torch-Pos. for a 
description of the adjustment procedure.  

Method Specific Parameters 

The generator parameters including the torch position are part of each method. Within a 
method, line specific generator parameters and torch positions can be set. See section 
Method Development Dialog - Instrument Generator Parameters for further details. 

See also: 
Analyzing Organic Materials 
Analyzing Samples with High Salt Contents 
General Dialog - Instrument Generator Parameters 
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5.5 Preflush Times 
The higher the salt content, the longer it takes the sample introduction time to reach 
equilibrium. For this reason, the system should be rinsed with the matrix blank solution for 3-
5 minutes before beginning. This enables the system to stabilize. The matrix blank solution 
should also be used to rinse between samples so that the equilibrium is not disturbed.  

See also: 
General Dialog Sample Introduction 
Scan Manager Dialog Instrument Preflush Parameters 
Main Screen Dialog Cmd-Editor Dilutor Commands 
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5.6 Measurement Strategy 
The measurement strategy decides how a specifc scan is composed by individual 
measurements which are grouped in six phases. 

A phase is characterized by a certain charge time. This is the duration of radiation incidence 
on the detectors (CCD-pixels). The total phase duration is a multiple of this charge time. 
Additional, a minimum phase duration is defined. 

Table of Minimum Phase Duration 

 

 Phase  Duration [sec] 

 1  0.1 

 2  0.1 

 3  0.1 

 4  1 

 5  10 

 6  10 

 

Strategies differ by the duration of the individual phases. In the order of increasing 
measurement time, the modes "Fast Mode", "Sensitive", "Standard" and "Best SNR" are 
implemented. The strategy "Manual" permits entering individual phase durations. Each 
strategy has a strategy duration which is the sum of the total phase durations.  

The measurement time assigned to scans is always a multiple of the strategy duration. 

Choosing Strategies for Scans 

In the Scan Manager application window, a strategy can be chosen in the Torch-Position 
property page. This helps to decide which strategy is adequate for a specific method. 

Choosing adequate Strategies for Methods 

The strategy is a method parameter. The method strategy is used for all method lines. It 
should be choosen according to the analytic requirements. The application range of the 
strategies are characterized by their names. 

Select the method strategy in the General Dialog - Measurement Parameters. 
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5.7 Analyzing Organic Materials  
The elements in organic samples can also be measured using the ICP technique. These 
samples, e.g. waste oils, need to be diluted because of their high viscosities. Either kerosene 
(paraffin) or xylene are commonly used with a 1:10 dilution (1 mass fraction sample + 9 
mass fractions solvent). 

Certified oil standards which have been diluted in the same way as the unknown samples 
must be used for the calibration.  

Oxygen must be added to the coolant or auxiliary gas when analyzing organic 
samples with the SPECTRO CIROS CCD. The oxygen connection is an option which can 
be added as necessary.  
 

It is important to ensure that the sample introduction system is completely clean and dry 
before switching to organic samples. All organic traces must be removed before switching 
back to aqueous solutions. 

The system for organic applications is normally equipped with a fixed torch , a glass spray 
chamber and a cross-flow nebulizer. A concentric glass nebulizer may also be used The 
pump tubes must be resistant to the solvent (e.g. Viton tubes). The normal tubes, for 
aqueous solutions, cannot be used as they would be dissolved. Tubes for an introduction 
rate of 0.5 or 1 ml/min should be used, depending on the boiling point of the solvent 
(variations in the nebulizing efficiency). The argon humidifier cannot be used for this 
application. 

Starting the Instrument for Organic Applications 

Oxygen must be added to the coolant or auxiliary gas flow in order to prevent carbon 
deposits. The oxygen should be medical quality oxygen (purity 4.6). 

  Place the tubes in the holders and fix them in place so that an intake of solvent is 
prevented. 

  Activate argon flushing of the sample introduction system by applying the default flows for 
the coolant, auxiliary and nebulizer gas in the instrument generator parameter dialog. 

  After the flushing procedure has been completed, start the plasma in the normal way. 

  When the plasma is lit, introduce oxygen to the plasma by flipping the O2 switch (installed 
as an option).  

  If the pump has been switched on, switch it off. The green emission above the plasma 
(due to organic material) should be as small as possible. The nebulizer gas flow and 
sample introduction parameters must be optimized.  

  Set the gas flow for the auxiliary gas to 2 l/min in the Instrument Generator Parameter 
dialog. Otherwise, melting of the quartz tubes may occur. 

  Adjust the nebulizer gas flow so that the end of the plasma channel (analytical channel) is 
approximately even with the left edge of the coil. 

  Turn on the pump and reprofile the optic with the correct oil standard.  

The system is ready for the analysis of organic samples (calibration, standardization, etc.). 

For reprofiling the optic a suitable organic multielement standard has to be used! 
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Adjustment of the Gas Pressure of the Oxygen 

The amount of oxygen with which carbon is burned in the plasma - preventing blockage of 
the interface - is set by selecting a suitable oxygen pressure (e.g. with the pressure regulator 
on the oxygen cylinder). The flow rate depends on the physical properties of the organic 
matrix and the corresponding amount of carbon compounds entering the plasma. 

If the oxygen is added to the coolant gas, a pressure of 2 bar (~0.5 ml/min) is suitable for the 
prevention of deposits when the organic matrix is kerosene (paraffin). If the oxygen is added 
to the auxiliary gas, the required pressure is less. For other organic matrices, the oxygen 
pressure is set so that there is no further decrease in the green C2 emission band in the 
plasma when the pressure is increased. The emission region in the plasma should remain 
above the tip of the injection tube. 

Influence of the Addition of Oxygen to the Coolant Gas 

The nebulizer and coolant gas flows have an influence on the oxidation of carbon (to carbon 
dioxide) in the plasma. The amount of organic aerosol generated increases as the nebulizer 
gas flow rate increases so that the flow rate of the oxygen in the coolant gas must be 
adjusted. The added oxygen must also be slightly increased when the coolant rate is 
increased.  

The sample flow rate, the auxiliary gas flow and the power can be optimized without having 
to adjust the oxygen gas flow rate.  

Influence of the Addition of Oxygen to the Auxiliary Gas 

The nebulizer and auxiliary gas flows have an influence on the oxidation of carbon (to carbon 
dioxide) in the plasma. The amount of organic aerosol generated increases as the nebulizer 
gas flow rate increases so that the flow rate of the oxygen in the auxiliary gas must be 
adjusted. The added oxygen must also be slightly increased when the auxiliary rate is 
increased.  

The sample flow rate, the coolant gas flow and the power can be optimized without having to 
adjust the oxygen gas flow rate.  

An oxygen pressure of 5 bar (approximately 0.17 l/min) on the oxygen pressure 
regulator can be applied to the ICP-OES system without influencing the stability of the 
plasma.  
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5.8 Analyzing Samples with High Salt Contents  
With the SPECTRO CIROS CCD, it is possible to analyze samples with salt contents >2%. 
However, over a long period of time this is only possible using a special torch with 
additional gas adapter. When a conventional torch is used, the aerosol tube can quickly be 
blocked by sample deposits, depending on the salt content. The special torch also has an 
aerosol tube with a larger inner diameter containing the aerosol surrounded by the additional 
gas. This prevents crystals from forming in the aerosol tube. 

The following must be taken into consideration: 

  Install the torch with additional gas adapter in the same way as the fixed torch. 

  Connect the additional argon tubing in the analytical chamber to the additional gas 
adapter. 

  Use the standard spray chamber made of glass and a cross-flow nebulizer. 

  The torch must be correctly centered within the coil. 

  Activate argon flush of the sample introduction system by applying the default flows for the 
coolant, auxiliary and nebulizer gas in the Instrument Generator Parameter  dialog. At 
the same time, set the additional flow in the Instrument Generator parameter dialog to 1 
l/min. By that way, the argon tubing to the additional gas adapter is also flushed. 

  Ignite the plasma in the usual way and set the power to 1300 W, if it is not already. 

  Set the additional flow to 03.- 0.5 l/min. 

If the plasma is extinguished when the additional gas is added, there was air in the 
tubing! In this case, flush again as descibed above. 
 

  Switch the auxiliary gas to 2 l/min when measuring higher salt contents in order to prevent 
blockage of the injection tube or melting of the aerosol tube. 

  Switch the coolant gas to 15 l/min when measuring higher salt contents in order to prevent 
blockage of the injection tube or melting of the aerosol tube. 

Do not forget to enter the new instrument parameters additional flow and auxiliary gas 
flow in the application window for Method Development and to store them! 
 

  Check to ensure that the OPI flow (see Sample Introduction System) is correctly set; 
check whether the flow rate should be increased.  

When analyzing samples with a very high salt content over a long period of time, a 
layer of salt is deposited on the OPI. Problems with ignition of the plasma may occur if 
the OPI is not cleaned. 
 

Setting and Optimization of the Argon Flow Rate for the Additional Gas 

The flow rate for the additional gas can be set in the Instrument Generator Parameter 
dialog using the slider control for the additional gas.  

Because of the size of the aerosol tube, the channel would not appear in the plasma without 
the additional gas flow. This is because the speed of the aerosol (without the additional gas) 
is not sufficient to penetrate the plasma.  

The nebulizer gas flow should be set to the previously optimized flow Then increase the 
additional gas flow rate until a channel appears in the plasma.  
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When the flow rate is correctly set, the intensities and BEC values should be similar to those 
for the conventional torch without the additional gas. This should approximately be the case 
when the plasma channel is even with the left edge of the coil (can be easily observed when 
a 100 - 1000 mg/L sodium solution is nebulized, for example). 

If the channel in the plasma is frequently absent, then reduce the nebulizer gas flow 
and increase the additional gas flow rate. 
 

Explanation 

Crystallization on the end of the injection tube may occur because of the high salt load on 
the plasma. Crystals can build up very quickly there, leading to blockage of the torch. 

Increasing the auxiliary gas flow rate lifts the plasma away from the injection tube and 
increases the aerosol flow velocity so that crystallization cannot occur.  
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5.9 Line Selection - Line Interferences 
After preparing the calibration standards, a method can be created. The first step in the 
creation of a method is selection of the elements and lines to be measured. This section 
describes the criteria necessary for selection of the lines for a method. 

Checking Line Sensitivity 

The required detection sensitivity can be taken into consideration. Sensitive lines are needed 
when measuring contents at levels close to the detection limit. Less sensitive lines must be 
used to measure contents at mg/L levels. It is important to consider any spectral 
interferences that may occur. The sensitivity of lines is edited in the Line Library dialog. In 
this dialog, lines of each element can be sorted according to their sensitivity. The line 
sensitivity is also shown in the Complete Lines Library frame. 

Checking Possible Disturbers 

To determine whether or not a given line is disturbed by a matrix element, the possible 
interferences for each line are shown in the Interference Line Library dialog during method 
development. 

A possible line selection for environmental analyses, for example, is proposed in the DIN 
38406 T22 or US 200.7 standard. 

In any case, it is beneficial to perform scans of the standards and samples during method 
development and look closely at the selected lines. The most concentrated standard, the 
blank solution and 2-3 typical samples should be scanned. Interferences can be recognized 
in this way. 

If interferences are found, the most simple solution is to use a line which is not disturbed. If 
this is not possible, in many cases suitable background correction parameters can be 
chosen to correct this effect. If the peak positions of the two disturbing lines are too close, it 
is sometimes necessary to perform a disturber calculation. 

Disturber Calculation 

In a disturber calculation, the influence of a disturbance is calculated by simultanous analysis 
of the disturbed and the disturbing line.This requires that the disturbance is recognized and 
taken into consideration during preparation of the standard samples, and that a disturber 
calculation is performed during the regression. The disturber calculation yields correction 
factors which are used in quantitative measurements to determine the true concentration of 
the analyt.  

The description of the dialog Interference Data for...  contains a description how to 
calculate the correction factors. 

Line Switch 

It is possible to assign to one element several lines with different ranges of the 
concentration. After a measurement, that concentration is edited as final result which has 
been measured using the line in which range the concentration is situated. 

The description of the dialog Edit Line Switch for Element contains a description how to 
install a line switch. 

See also: 
Example of a Line Interference 
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5.9.1 Example of Standards for Line Interference 
Arsenic at mg/L levels disturbs the 228.60 nm cadmium line. The following ways to prepare 
standards are in accordance with the rules given in section Calculation of Concentrations 
in order to calculate the influence of the disturbance during the regression: 

First possibility 

 Blank Std 1 Std 2 Std 3 Std 4 Std 5 

Cd [mg/L] 0 0.1 0.25 0.5 1.0 2.5 

As [mg/L] 0 10.0 5.0 15.0 2.5 25.0 

 

Cadmium increases steadily, whereas the concentration of arsenic is randomly distributed. 

 

Second possibility 

 Blank Std 1 Std 2 Std 3 Std 4 Std 5 

Cd [mg/L] 0 0.25 0.5 1.0 0 0 

As [mg/L] 0 1.0 2.5 5.0 10.0 25.0 

 

Cadmium is contained only in the first three standard samples, whereas arsenic is also 
contained in two single element standards.  

Both possibilities permit to calculate the correction factors in the Regression application 
window. It is then possible to measure corrected results during quantitative measurements. 
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5.10 Parameters for Background Corrections 
If the intensity of the spectral background at the peak position of a line is subtracted from a 
line intensity, a background correction has been performed. Background corrections for all 
line types are defined in the Scan Manager application window or the Scan Manager-
Method Development application window. 

Different salt contents in the samples lead to differences in the spectral background. It is 
therefore necessary to work with background correction in most matrices. Whether or not a 
background correction is necessary for quantitative measurements can be determined from 
the scans. If the background intensities for different samples (blank, standard and unknown) 
are the same, it is not necessary to apply a background correction. 

If they are not the same, then one or two background ranges and an background correction 
model to determine the background level must be set. The system always suggests two 
background ranges at the left and right side of the peak position respectively. The distance 
of the center of these ranges to the peak position is about two half widths of the line. In most 
cases, these proposed ranges are correct. The measured intensities within these intervals 
are used to calculate an appropriate background level according to the chosen background 
correction model. 
In certain applications, the proposed background ranges are not appropriate. In the 
following, examples for a proper choice of background ranges and background correction 
models are given. 

Background correction should always be applied during trace analysis! 
 

This following picture shows a line which is not disturbed. One ore two background ranges 
can be used. In the chosen background correction model "Point Both", the background level 
is determined by a line connecting the measured values in the middles of both background 
ranges.  

 
 

The next picture shows two OH lines adjacent to an aluminium line. They do not affect the 
measurements. It is, however, important to ensure that no background range is set on the 
left OH line. Here, only one background range is used. In the chosen background correction 
model "Point Single", the background level is equal to the measured value in the middle of 
the background range. 
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The follwoing picture shows an aluminium line to the right of the lead line. Aluminium is the 
matrix element and may vary in concentration. A background range must be set on both 
sides of the lead peak, in order to minimize the influence of aluminium. If only one interval is 
set, it is possible that an erroneously high or low result may be obtained. In the picture, the 
background correction model "Point Both" has been applied.. 

 

 
 

In certain cases, the underground is rather approximated by a quadratic than by a linear 
interpolation. In the next picture, the background level for the lead peak on the aluminum 
slope is determined using the background correction model "Both Square". 
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The following picture shows a doublet; there are two titanium lines that are adjacent to one 
another. A single background range is sufficient but it must not be set between the two 
peaks. In this case, the background range should be set to the right of the higher peak. Here, 
in the chosen background correction model "Point Single" the background level is 
determined through the measured value in the middle of the background range. 

 

 
 

It is also possible to define a background correction for measurements in the Scan Manager 
application window. This can be useful when performing a semi-quantitative analysis.  

See also: 
Spectrometric Calculations 
Background Correction Model 
The Line Types 
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5.10.1 Background Correction Model 
The background level at the peak position of an installed line is determined calculating a 
linear or quadratic function passing through one or two background ranges. The user can 
choose whether the left, the right or both ranges are to be used, whether the function is 
linear of quadratic, and which of the measured values within the ranges are used to 
determine the parameters of the background level function. The background correction 
model is selected in the "Background Correction" submenu of the "Edit Channel submenu" of 
the Scan Window Frame menu. The meaning of the modes is the following: 

None 

No background correction is applied. 

Point Single 

For this correction mode, only one background range has to be set. The background level is 
set equal to the height of the measurement curve in the middle of that range.  

Point Both 

This correction mode can only be activated if two background ranges are set. The 
background level for the channel displayed is set equal to the straight line connecting the two 
points of the measurement curve in the middle of each range.  

Point Linear 

This correction mode can only be activated if two background ranges are set. The 
background level is set equal to the linear regression curve through the four points of the 
measurement curve at the edges of the two ranges. 

Point Square 

This correction mode can only be activated if two background ranges are set. The 
background level is set equal to the quadratic regression curve through the four points of the 
measurement curve at the edges of the two ranges. 

Left Linear 

The left background range must be set in this mode. The background level is set equal to the 
linear regression curve through the measurement values at the edges and in the middle of 
each pixel contained in the left background range. 

Left Square 

The left background range must be set in this mode. The background level is set equal to the 
quadratic regression curve through the measurement values at the edges and in the middle 
of each pixel contained in the left background range. 

Right Linear 

The right background range must be set in this mode. The background level is set equal to 
the linear regression curve through the measurement values at the edges and in the middle 
of each pixel contained in the left background range. 

Right Square 

The right background range must be set in this mode. The background level is set equal to 
the quadratic regression curve through the measurement values at the edges and in the 
middle of each pixel contained in the left background range. 
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Both Linear 

The background level is set equal to the linear regression curve through the measurement 
values at the edges and in the middle of each pixel contained in both background ranges. 

Both Square 

The background level is set equal to the linear regression curve through the measurement 
values at the edges and in the middle of each pixel contained in both background ranges. 
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5.11 Configuration of Method Specific Lines 
During method development, method specific peak positions and background correction 
parameters can be set for each method line. 

Opening the Scan Manager-Method Development Application Window 

In the Edit Line Selection for Element dialog, press the <Scan> button. The progam 
opens the Scan Manager-Method Development application window. The drop-down list 
box Lines of the Scan Manager tool bar contains now all lines of the method. To each line 
added to the method, automatically the default peak position and background correction 
parameters are assigned. 

Showing Line Parameters 

To show line parameters, load or perform a scan of a typical sample to be measured with the 
method. Select the desired line in the list box Lines. The Scan Window frame is set in the 
"Show Channel" mode. In this mode, in addition to the intensities peak positions are shown 
as markers and background ranges as rectangles. If a method specific peak position is 
identical to the default peak position, the marker is shown in black, otherwise in red. Method 
specific background ranges identical to the default values are displayed in grey, modified 
background ranges are displayed in red. 

Modifying Line Parameters 

To modify line parameters, first open the Scan Window Frame menu clicking with the right 
mouse button over the Scan Window frame. To change a peak position, select the "Edit 
Channel" menu command and then the "Set Peak Position" menu command. The program 
now sets the wavelength coordinate over which the left mouse button is clicked as new peak 
position of the selected channel.  

To modify background ranges, select the "Edit Channel" menu command and then the "Set 
Background Position" menu command. Dragging the mouse from one wavelength left of the 
peak to another wavelength on the left causes the system to set the wavelengths as lower 
and upper limit of the left background range. In the same way, the limits of the right 
background range are defined.  

A method specific background correction model is chosen in the "Background Correction" 
submenu of the "Edit Channel" submenu. The resulting background level is shown as a 
black curve on the screen. The background intensity used for background correction is found 
at the intercept between the interpolated background curve (black) and the peak position 
bar. 

A background range which is not used can be deleted. If a background range required for a 
certain background correction model is deleted, the background correction model is set to 
"None". 

Applying Located Lines  

To any method line, the parameters of a located lines can be assigned in the Scan 
Manager-Method Development application window, as explained in section Located 
Linies Library frame. 

Assinging the Line Parameters 

If all desired changes are made, close the Scan Manager application window. Answer 
"Yes" in the closing dialog, if you want to assign the new parameters to the method. 

See also: 
Installing User Defined Lines 
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5.12 Installing User Defined Lines 
For specific applications, it can be advantageous to use other than the default installed lines 
to perform a semi-quantitative or quantitative analysis. In that case, any measurable and 
identificable line can be installed and added to the set of installed lines proposed in the Edit 
Line Selection for Element dialog. 

Opening the Define a new Analytical Channel Dialog 

To install a new line, first switch to the Scan Manager application window. Note that 
installing new lines is impossible in the Scan Manager - Method Development application 
window. Load or make a scan. Open the "Operations" menu and select the "Create 
Channel" menu command in the "Edit Channel" submenu. Click with the left mouse button 
over the peak position of the line to be installed. Now the Define a new Analytical Channel 
dialog opens. In the text box Wavelength the wavelength of the peak nearest to the position 
of the mouse click is shown. This position is called peak-wavelength position. The line of the 
Complete Lines Library nearest to the peak-wavelength is marked in the list box showing 
the spectral lines. : 

Choosing a Line for installation 

There are two ways of selecting a line for installation: 

1. Select the desired spectral line in the list box showing the Complete Lines Library by 
double clicking on the line. The name and wavelength of the line are transferred to the 
Element and Wavelength text boxes above. 

2. Select in the Element drop-down list box the name of the element to which the peak-
wavelength is to be assigned.  

Adding the Line 

After clicking the <OK> - button of the dialog, the program checks whether the peak-
wavelength and the wavelength shown in the Wavelength text box are sufficiently close. If 
they are close enough, the is line is added to the Installed Iines Library. Otherwise, an 
error message is displayed. 

There is no control mechanism to check for the correctness of a given element name 
assigned to a peak wavelength, if the second selection procedure is used. To avoid errors 
during the installation, always work with single elements solutions and scan a blank solution 
for comparison. 

In the drop-down list box Lines in the Scan Manager, the new installed line is added as a 
green entry. Also, the line parameters are colored green in the complete library list box of the 
Scan Window frame. 

To the installed line, the program assignes default background correction parameters. These 
can be changed temporaryliy as usual. 

A new installed line can only be used in quantitative measurements after the system 
has been initialized again. 

See also: 
The Line Types 
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5.13 Defining Located Lines 
To each installed line, an arbitrary number of located lines can be assigned and stored in the 
Located Lines Library. These located lines are useful when different line parameters are 
appropriate in different applications. 

Check the "Located Lines Library" menu command in the "Define Desktop" submenu of the 
Scan Window Frame menu to open the Located Lines Library window. Select in the 
Lines drop-down list box of the Scan Manager tool bar the installed line to which the 
located line is to be assigned. Enter the desired peak position and background correction 
parameters in the same way as explained in section Installing User Defined Lines. Enter 
the library name of the located line in the Lib.Name text box and select the application in 
which the line is to be used. After pressing the <Store Line> push botton, the line is assigned 
to the library.  

See also: 
Scan Manager - Scan Window Frame 
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5.14 Semi-Quantitative Analysis of Unknown Samples 
The best way to analyze an unknown sample is to make first a quick screening analysis of 
the concentrations of trace and matrix elements.  

Method Independent Semi-quantitative Analysis 

A specific procedure to perform a semi-quantitative analysis of an unknown sample is 
defined in the Scan Manager application window. The advantage of that procedure is that 
it can be performed without defining a method.  

First, measurements of one or more standards have to be performed using the Load or 
create new Scans dialog. The sample names of the measurements must be identical to the 
names of the standards used in the Standards Library list. If the button <Library> in the 
Load or create new Scans dialog pressed, the text box Sample Name is converted into a 
drop-down list box containing the names of the standards in the Standards Library.  

Second, one ore more measurements of unknown samples have to be performed.  

Open now the Scan Window Frame menu with a click with the right mouse button. Select 
the menu command "Show Quantitative...". The Concentration Overview frame openes. 
For each line contained in at least one of the standards the elemental concentration in each 
of the unknown samples is calculated performing a regression through the given standards 
of that line.  

If only one standard is used for a line, a one point calibration is performed. It is then highly 
advisable to use background correction to achieve higher accuracy.  

The elemental concentrations in the unknown samples(s) are shown in the columns of the 
spreadsheet. For further details of the semi-quantitative analysis, please refer to the 
description of the Concentration Overview frame.  

Survey Method 

Another way to make a semi-quantitative analysis is to measure an unknown sample using a 
method that includes many elements. A calibrated quantitative method with a measuring 
time that has been reduced to 0.5 or 1 second can be used.  

The resulting "semi-quantitative" analysis shows the range of concentrations for the 
elements that must be calibrated, as well as any matrix need for matching of the calibration 
standards.  

Display of extrapolated Concentrations 

In the Measure application window, calculated concentrations can be shown if they are 
smaller than the detection limit or even below zero. This is often important when conducting 
measurements of unknown samples for environmental applications: A spectral disturbance 
may occur at the background position for an unknown sample; the measurement result may 
appear to be below the detection limit, or even negative - this is an indication of a spectral 
disturbance at the background position. The analytical result must be independently tested.  

Activate the check box Extrapolate conc. beyond DL in the Measuremt Parameters 
dialog if values below the limit of detection determined during the regression should be 
extrapolated and displayed by the system.  
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5.15 Calibration Procedure 
The determination of a functional relationship between measured intensities of a line and 
given concentrations of an element emitting the line is called calibration. Coefficients of the 
calibration functions as well as disturber correction factors are calculated performing a linear 
regression. Please refer to the chapter Calculation of Concentrations for a detailed 
description of the mathematical background. 

Preparing the Calibration 

Before calibrating the lines of a method, first decide whether a normal or a standard 
addition calibration is to be performed. If a normal calibration is performed, check whether 
a matrix adjustment is necessary. Prepare now samples with known concentrations which 
are used to calibrate the method.  

Use more than two samples when determining the calibration curve. Otherwise, 
nonlinearities, wrong standard concentrations, measurement errors and other errors 
cannot be noticed. 
 

Measuring the Samples 

The calibration of a method can be entirely perfomed using the steps contained in the 
Method Development Steps frame of the Method Development application window. The 
calibration samples must be defined as calibration standards in the Standards Library (Edit 
Standards) dialog. Enter the known concentrations in the Standards Library (Edit 
Concentrations) dialog.  

Assign the standards to the method in the Edit Standard Selection for Method 
dialog.Before measuring the standards for calibration, make shure that the operating 
conditions of the instrument are stable. Standards should be measured only after at least 30 
minutes after ignition of the plasma and after successfully completing a reprofiling of the 
optics. 

Performing a Regression Calculation 

After completing the measurements, the Regression application window  can be opened 
selecting the button Edit Regression Data of the Method Development Steps frame. By 
default, a linear regression of each line is performed now using a first degree polynomial. 

Select the degree of the polynomial and the weighting model for the standards in the 
Regression Model dialog. Please refer to the chapters Regression application window  
and Spectrometric Calculations for further details. 

When closing the Regression windows, select in the Accepted Regression Curves dialog 
for which lines the calibration curves are to be accepted. Store the method data. The 
calibration is now saved to the method. 

Taking into Account Line Interferences  

If the line to be calibrated is disturbed by another element, interference factors can be 
calculated during the regression. This should be performed only for linear calibation 
functions. In addition to the two coefficients of the straight line, for each interference a factor 
is calculated according to the models described in the section Spectrometric Calculations. 
It is possible to take into account linear and multiplicative disturbances.  

Disturbances must be entered in the Interference Data for ... dialog . For each disturbance, 
an additional standard has to be measured which must contain all interfering elements. The 
concentrations of the standards must not be correlated. 

See also: 
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Calculation of Concentrations 
Standard Addition Calibration Procedure 
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5.16 Standard Addition Calibration Procedure 
A standard addition calibration is an easy way to take into account matrix effects. Instead of 
calibration standards, samples are used to which a known concentration of the measured 
element is added. The blank sample corresponds now to a sample to which no concentration 
has been added. 

Once a standard addition calibration procedure has been performed, the method is 
automatically recognized as standard addition method. It can be used for determining 
quantitative results in the Measure application window. 

Procedure 

Essentially, a standard addition calibration procedure is performed exactly as a normal 
calibration. In the following, only the differences to a normal calibration are explained.  

Assign to the calibration standards the types "calibration" and "spike" in the Standards 
Library (Edit Standard) dialog, and enter in the Standards Library (Edit concentration) 
dialog the added concentration of the element, referred to the total volume of the standard. 

In the Regression Model dialog of the Regression application window, mark the check 
box Standard Addition. The calibration curve is changed when closing that dialog, and the 
extrapolated sample concentration is calculated. 

If now a quantitative measurement is perfomed using the standard addition method, the total 
concentration of the elements is calculated and edited. 

Volume Correction 

It is possible to improve the standard addition calibration performing a volume correction. 
This is explained in section Calculation of Concentrations. 

Note that during quantitative measurements, measured concentrations are automatically 
multiplied with a user defined factor if appropriate entries are made in the Input Format 
dialog. This mechanism can be used to perform the volume correction. 

See also: 
Calibration 
Conducting Quantitative Measurements 
Determining Unknown Concentrations 
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5.17 Standardization Procedure 
Due to apparative shifts, using the calibration curve in subsequent measurements may yield 
incorrect results. The standardization is a quick procedure for correcting measured 
intensities so that correct concentrations are obtained using the original calibration curve. 
The advantage of this procedure is that only two standards are required to perform the 
correction. Please refer to the chapter Improvement of Precision and Accuracy for a 
detailed description of the mathematical background. 

Samples used for standardization must be given the "Standardization" type in the Standards 
Library (Edit Standard) dialog. Assign the desired high and low standards of a line in the 
Standardization Standards of... dialog. If necessary, standards are automatically assinged 
after calibration in the Accepted Regression Curves dialog. 

Performing a Standardization 

After at least 30 minutes after ignition of the plasma and after successfully completing the 
reprofiling of the optics, select a method from the Main application window by selecting the 
"Measure Window" menu command in the Applications menu or by selecting the respective 
command button. The Select Method dialog opens and the desired method can be 
selected. 

The Measure application window opens after selection of the method has been confirmed. 
Open the Function menu and select the "Standardize Method" menu command. The 
Standardize Method dialog, in which the standardization can be started, opens. 

When the standardization is started, the name of the required standard solution is displayed 
in a window. Additional standards, required for the standardization, are listed in the upper 
right corner of the application window.  

Introduce the first standard solution and measure it, or skip this solution by selecting the 
<Skip Std.> command button. The measurement can be started with the <OK> button.  

When the measurement has been completed and when satisfied with the reproducibility, 
calculate the average with the <F4> function key or the <Average> command button or 
menu command.  

Call up the next standard with the <Next Sample> command button or menu command in the 
Function menu, or with the <F9> function key.  

The dialog for the standardization opens again and the name of the next standard is 
displayed. Measure the solutions as described above. 

Observe the following command buttons: 

 Start a single measurement. If a preflush is being conducted, it is interrupted. 

 Start the predefined preflush (Sample Introduction dialog) followed by the defined 
number of measurements (Measurement Parameters dialog). 

 Calculate the average. 

 Calculate the average and the absolute and standard deviation. 

 Print the displayed values. This button is only active if printing is not activated in the 
Output Format dialog.  



SPECTRO CIROS CCD 
Preparing and Performing Measurements

 

 

 

5                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

 Complete measurements on the current sample; the results are printed, stored, etc. 
as defined (Output Format dialog) and the system requests the next sample.  

 

The <Next Sample> command button or menu command or the <F9> function key must be 
pressed after the last standardization standard has been measured. The system then 
calculates the standardization factors and offsets. The current data is then displayed in the 
Standardization Overview dialog. 

If one of the standards has been skipped, the "old" intensities from the previous 
standardization are used to calculate the factors.  
 

The factors should range between 0.7 and 1.5 and the offsets between +/-2000. Channels 
that exceed these tolerances are marked with an exclamation point (!). 

After examining the data, select the <OK> button to accept the values and return to the 
Measure application window. The information is stored and applied to subsequent 
measurements.  

The data for the last standardization for the currently loaded method may be viewed 
at any time in the Measure window by entering the "Standardization Data" menu 
command in the Method menu.  

If a control sample is measured, it can be easily seen whether a standardization is 
necessary. 

See also: 
Determining Unknown Concentrations 
Spectrometric Calculations 
Analytical Standards 
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5.18 Working with an Internal Standard 
An internal standard is an element which is added to each calibration sample and in each 
sample with an equal concentration. To each analytic line of a method, the line of an internal 
standard can be assigned. This line is called reference line The intensity of the analytic line 
will be divided by the intensity of the selected line of the internal standard.  

An internal standard is frequently measured to increase the reproducibility of measurements 
of high concentrations or to help correcting for samples with sharply varying viscosities.  

The "internal standard" can be any element that is not contained in any of the samples to be 
analyzed. The emission behavior in relation to changes in the source power should be 
approximately the same as the element of analytical interest, in order to minimize various 
external influences. The following elements are commonly used: scandium, yttrium and 
platinum in acidic materials and molybdenum in basic materials.  

The excitation energies of the electron transition for the respective lines may be compared to 
decide whether or not an element might be useful as an internal standard. This information 
can be taken from literature. If the excitation energies are similar, then the element is 
normally suitable as a good internal standard. 

The internal standard must be added to all unknown samples and all standard 
samples with exactly the same concentration and with exactly the same procedure. To 
achieve optimum correction, the standard should be added to approximately the same 
concentration as the analyt, except for concentrations near the detection limit.  
 

The assignment of a line of the internal standard to an analytic line is performed in the Edit 
Line Selection for Reference dialog of the Method Development Application Window. 

See also: 
Edit Line Selection for Element dialog 
Edit Line Selection for Reference dialog 
Spectrometric Calculations 
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5.19 Applying Matrix Corrections 
Instead of using an added internal standard to improve precision and accuracy, one of the 
main components of the sample matrix (e.g. iron in steel applications) can be defined as 
internal matrix standard. This procedure is called "matrix correction". 

Definitions 

The following terms are typed in italcis within this section. 

Matrix Element 

The component of the sample which is used as internal matrix standard is called "matrix 
element". 

Matrix Sum 

The known sum of the concentrations of the matrix element and the matrix analyts is called 
"matrix sum". 

Matrix Analyt 

Any analyt contained in the matrix sum is called "matrix analyt". A matrix analyt can be 
calibrated using concentration ratios or absolute concentrations. Only the first method yields 
exakt results. 

Additional Analyt 

Analyts can be excluded from the matrix sum. These elements must be calibrated using 
absolute concentrations. 

The default unit of matrix element and matrix analyts and matrix sum is %. Matrix element, 
matrix analyts and matrix sum must have the same unit. 

Calibration Using Concentration Ratios 

Since the concentration of the internal matrix standard (matrix element) varies in different 
samples, an exact calibration is only possible if ratios of the concentration of the matrix 
analyt and the concentration of the matrix element are calculated as functions of the ratios of 
the intensities of the matrix analyt line and the matrix element line. The concentration of the 
matrix analyt is calculated finally using the fact that the matrix sum is known. See the section 
Improvement of Precision and Accuracy for further detail.  

Performing a Matrix Correction 

If a matrix correction is to be applied, first select in the Measurement Parameters dialog 
the check box Matrix Correction. Enter the matrix sum. 

In the Element Selection frame of the Method Development application window, select 
the matrix element as a reference element. 

Assign in the Edit Line Selection for Reference dialog to the matrix analyts a line of the 
matrix element as a reference line. 

In the Element Specific Measurement Conditions dialog, select for each element, 
whether: 

  it is the matrix element 

  it is included in the matrix sum 

  it is calibrated as a concentration ratio 

  it is calibrated as absolute concentration. 
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Elements which are excluded from the matrix sum must be calibrated as absolute 
concentration. 

Perform a regression and store the regression coefficients as usual.  

The method can be now used for quantitative measurements. In the measurement screen, 
only concentrations and not concentration ratios are edited. 

Calibration as absolute concentration for matrix analyts should only be used when the 
concentration of the matrix element is relatively constant.  

See also: 
Edit Line Selection for Element dialog 
Edit Line Selection for Reference dialog 
Measurement Parameters dialog 
Spectrometric Calculations 
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5.20 Conducting Quantitative Measurements 
Quantitative measurements on (unknown) samples can be conducted after completing the 
calibration of a method. If desired, a standardization of the method can be performed before 
making the measurements. 

To start a measurement, select the "Multiple Measurement" menu command in the Function 
menu or push the command button F3 A window in which the sample identification 
information can be entered opens if this has been previously activated in the Input Format 
dialog. Confirm any entries with the <Enter> key or by selecting the <OK> command button.  

The system activates the defined preflush (Sample Introduction dialog) and then conducts 
the defined number of measurements (Measurement Parameters dialog). 

When the measurement has been completed, select the <Next Sample> command button or 
menu command in the Function menu to begin measurements on the next sample. The 
values from the previous sample are deleted from the screen and online memory.  

Again, select the <Multiple Measurement> command button or menu command or the 
<Single Measurement> command button or menu command. Enter the sample identification 
information and confirm with <Enter> or the <OK> command button. The measurement 
begins with the preflush. If <Single Measurement> has been selected, then only a single 
measurement is conducted; with <Multiple Measurement>, the defined number of 
measurements are conducted. If additional measurements are conducted on the same 
sample (<Next Sample> is not chosen), then the preflush is not activated.  

A control sample should be regularly measured (e.g. every ten samples) to monitor 
the system performance and determine whether or not a new standardization is 
necessary.  
 

If automatic printing in a block is activated in the Output Format dialog, then the measured 
values are printed when the <Next Sample> command button or menu command is selected 
to begin measurements on a new sample. 

Markers for Measured Values 

If the measured intensities exceed tolerances or the calculated concentrations are out of the 
calibration range, measurement results are marked by special symbols and colors which are 
listed in section Measurement Results - Markers.  

Observe the following command buttons: 

 Start a single measurement; if a preflush is being conducted, it is interrupted.  

 Start the defined preflush (Sample Introduction dialog) followed by the defined 
number of measurements (Measurement Parameters dialog). 

 Calculate the average 

 Calculate the average, standard deviation and relative standard deviation. 

 Print the displayed values. This button is only active if printing is not activated in the 
Output Format dialog. 
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 Complete measurements on the current sample; the results are printed, stored, etc. 
as defined (Output Format dialog) and the system requests the next sample. 

See also: 
Determining Unknown Concentrations 
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5.21 Manual Blank Correction 
Manual blank corrections can be performed during quantitative determination of 
concentrations. A sample consisting of only the matrix (e.g. fusion agent and acid 
concentration) is measured as the blank sample. The concentration determined for the blank 
is automatically substracted from the concentrations of the samples subsequently measured. 
This prevents falsely increased results due to contamination of the fusion agent.  

Activation of Manual Blank Correction 

The blank correction can be switched on or off in the Preparation blank logic dialog 
opened from the Sample Logic menu in the Method Development application window.  

The correction has also to be activated also in the Measure application window. Activate 
the Manual Blank Correction check box in the Measurement Parameters dialog opened 
in the Method menu in the Measure application window. This check box is inactive when 
the dialog is opened in the Method Development application window.  

Measure now a blanc using the "Measure Blank" menu command of the Function menu. 
The subsequent sample measurements are now automatically blank corrected. 

See also: 
Conducting Quantitative Measurements 
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5.22 Outlier Recognition 
Outlier are measured values which with a certain probability are not contained in the set auf 
gaussion distributed measurement values. Since they deviate stronly from the mean values, 
they can deteriorate the measurment results. For the recognition of outliers, the Grubbs - test 
is used. 

Markers for Outliers 

In the Measure application window, an outlier check can be used to mark measurement 
values that are outliers. Outliers are marked on the screen in dark red and on the printer by 
an exclamation point (!). In the automatic mode, outliers can be automatically deleted.  

The outlier test can be conducted for each channel (i.e. is line-specific) in the currently active 
output mode (e.g. raw intensity, concentration, etc.). The marker for outliers is carried over to 
the element data so that the element is marked as an outlier. If outliers are to be deleted, the 
outlier mark for the element is considered.  

Two perform the outlier check, mark the check box Check for Outliers in the General 
Dialog - Outlier Check. Enter the desired probability that the marked value is an outlier and 
the number of measurements after which the outlier test has to be performed. 

Also, mark the check box Outlier Check in the  Line Specific Measurement Conditions 
dialog for each line for which the check has to be performed. 

Two - Measurements - Test 

This test serves for reducing the number of measurements in automatic operation. If the 
test is successfull, a measurement sequence is terminated after two measurements.  

During the test, the difference between the measured values is checked after two 
measurements. If the difference is small enough for all the channels, then the measurement 
is considered to be complete; otherwise, additional measurements are conducted and the 
Grubbs test is performed. 

The test can only be activated if the outlier check is active. Mark the check box Stop after 
two good Measurements in the General Dialog - Outlier Check.  

Activate the check box 2 Meas. Check in the Line Specific Measurement Conditions 
dialog for each line if the test has to be conducted. Enter the linear deviation and the offset 
in the Options for... dialog. 

Eliminating Outliers 

If measurements are being conducted in the automatic operation and the check box 
Eleminate Outliers in the General Dialog - Outlier Check is marked, then single 
measurements containing outliers are automatically deleted and additional measurements 
are conducted. Enter the maximum number of measurements in the text box Max. No. of 
Measurements. 

See also: 
Measurement Statistics 
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5.23 Scan Housekeeping 
Before the final result of a quantitative measurement is obtained and shown in the Measure 
application window, a scan is subdued to a variety of mathematical operations. Hence, it is 
sometimes desirable to analyze original scans and compare them to the derived quantities. 

In the Smart Analyzer, any scan made during calibation and quantitative measurements can 
be stored automatically and reloaded for later analysis. If the repetition factor of a 
measurement is greater than one, mean values of the measured intensities are stored. 

Induce Automatic Storing of Scans 

To induce automatic storing of scans, mark during method development in the Output 
Format dialog the checkbox Scan in column File. Each scan of the method will be stored 
together now with the scan datum and time, the method name, and the sample name in the 
results directory. The scan name will be automatically generated using datum and time. 

Reload Scans 

To reload a scan, open in the Scan Manager application window the Load or create new 
Scans dialog and select the property page Method Scans. Any scan stored within a 
selectable method can now be reloaded.  
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5.24 Automatic Operation 
In automatic operation, samples can be preparated and measured automatically. Methods 
can be automatically calibrated and standardized if the required standards and their 
positions have been defined. It can be used to define measurement runs based on the 
"contract laboratory program" from the USA's Environmental Protection Agency (EPA).  

The part of the Smart Analyzer which edits and executes commands for automatic operation 
is also called "Command Editor". 

Using the Autosampler and Autodiluter 

The automatic operation is mainly used for working with an Autosampler and 
Autodilutor.For routine operations, large amounts of samples can be measured using the 
Autosampler which can be connected to the spectrometer. The samples are located in 
autosampler trays and have positions which can be made known to the program.  

If additionally the Autodilutor is connected to the spectrometer, samples can be 
automatically diluted on request. This can e.g. happen if calibration ranges are exceeded. 

Editing and Executing Command Lists 

The commands necessary for automatic measurements are collected in command lists 
which are entered in the Command Editor frame of the Main application window. 

Controlling the Quality of Results 

The quality of the results produced during automatic runs can be controlled by a variety of 
commands. These control mechanisms allow measurements according the EPA and include 
measuring control samples, spiked samples, duplicate samples, and diluted samples.  

Based on the results of these control measurements, selected actions are performed, as 
recalibration, restart run etc. These control mechanisms are defined as parts of the methods 
loaded by the Command Editor. For a detailed description, see the menu Sample Logic of 
the Method Development application window. See the following list for controlling 
mechanisms: 

Calibration verification 

Measure a calibration verification standard and check concentration accuracy. 

Calibration blank 

Measure a calibration blank and check relative standard deviation and detection limit. 

Interference Check Solution AB 

Measure an Interference Test Standard (AB) and check validity of correction factors. 

Spike 

Measure a spiked sample and check concentration accuracy within an interval. 

Duplicate 

Measure a duplicate sample and check reproducibility. 

Serial Dilution 

Measure a diluted sample and check concentration accuracy within an interval. 

Control Samples 

Measure a control sample and check concentration accuracy. 
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Improving the Quality of Results 

In automatic operation results can be corrected for instrumental drifts using the dynamical 
measurement correction procedure.  

Drift effects can be minimized using the bracketing procedure. 

Check in the Preparation Blank Logic dialog the button Apply Correction, if the results 
are to be corrected for blank concentrations. 

See also: 
The Operation Control Window 
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5.25 Bracketing Procedure 
The bracketing procedure is used to optimize the accuracy and precision of a determination 
of concentrations in automatic operation of the spectrometer. During this procedure, an 
unknown sample is bracketed by two calibration standards with known low and known high 
concentrations. 

A method which is to be used in a bracketing procedure must be calibrated first. Please refer 
to the chapter Improvement of Precision and Accuracy for a detailed description of the 
mathematical background. 

A bracketing cycle is conducted as follows: 

 
 

An average, x, is calculated from the n brackets. The bracketing procedure is often used in 
precious metals analysis (see also ISO/DIS 11495 and/or DIN EN 31495). 

To perform a bracketing, specific commands have to be inserted in the command list of the 
Command Editor. This is done using the Bracketing submenu of the Cmd-Editor menu of the 
Main application window. 

There are two procedures: 

1. The approximate contents of the unknown sample are known. The respective low and 
high bracketing standards can be directly selected and the system begins with the defined 
measurement cycle.  

    Please see the following example for the sequence of the required commands.  

 SWITCH_PLASMA_ON  

 STD_BRACK (2/01; blank) 

 STD_BRACK (2/02; ni_10) 

 METHOD (ni; All Elements; 3/01) 

 BRACKETING_ON (3; Ni) 

 SAMPLE_BRACK (2/03; sample_5; blank; ni_10) 

 BRACKETING_OFF 

 SWITCH_PLASMA_OFF 

    Here, the sample sample_5 is bracketed by the blank and a standard ni_10. 

2. There is no information on the contents of the unknown sample. Then the unknown 
sample can be measured "normally" first so that the system can choose the optimal 
bracketing standards and then measure the unknown sample again with a bracketing 
cycle.  

    In this case, all the calibration standards of the method must be located in the sample tray 
and they must be defined as bracketing standards. The method must then be selected 
and the indicator element defined. The position of the unknown sample must be defined 
using the "Sample" menu command in the Cmd-Editor menu and not the "Bracketing 
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Unknown" menu command from the Bracketing submenu! 

    When the command list is processed, the system measures the unknown sample, then 
chooses the bracketing standards according to the concentration of the indicator element. 
The bracketing cycle is then started and the unknown sample measured again. The 
results calculated in this way are marked on the printout. 

   Please see the following example for the sequence of the required commands: 

 SWITCH_PLASMA_ON 

 STD_BRACK (2/01; blank) 

 STD_BRACK (2/02; ni_10) 

 STD_BRACK (2/03; ni_20) 

 STD_BRACK (2/04; ni_100) 

 METHOD (ni; All Elements; 3/01) 

 BRACKETING_ON (3; Ni) 

 UNKNOWN (2/05; sample_50) 

 BRACKETING_OFF 

 SWITCH_PLASMA_OFF 

    The sample sample_50 will be measured first and then will be bracketed by the standards 
ni_20 and ni_100. 

See also: 
Automatic Operation 
Spectrometric Calculations 
Operation Control Window 
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5.26 Dynamic Measurement Correction Procedure 
The dynamic measurement procedure is used to improve the accuracy and precision of the 
determination of concentrations in automatic operation of the spectrometer. During this 
procedure, a control sample is measured between measurements at unknown samples. The 
intensities of the lines of the control sample are used to correct the results according to 
section Improvement of Precision and Accuracy. 

Select in the Dyn. Measurement Corr. dialog whether the results are multiplied by a factor 
derived from the temporal change of the calculated concentration of the control line, or 
whether they are additionally multiplied by a factor which normalizes the calculated 
concentration of the control standard to the concentration contained in the standards library.  

Dyn.Corr. Standard 

Dynamic Measurement control standards must be assigned the type Control & Dyn.Corr. in 
the Standards Library (Edit Standard) dialog. 

Method Parameters 

To each line to be corrected by a dynamic measurement correction, a Control & Dyn.Corr. 
standard has to be assigned. Open during method development the Control and Dyn.Corr. 
Standards dialog from the method menu. Push <Edit> to open the Control and Dyn.Corr. 
Standard Selection dialog. Assign to each selected element a proposed standard and 
select the radio button Control & Dyn.Meas.Corr. or Dyn.Meas.Corr.. 

Command List 

To perform the dynamic measurement correction procedure, specific commands have to be 
inserted in the command list. These commands are contained in the submenu Dyn. 
Measurement Corr. of the Cmd-Editor menu of the Main application window. See the 
following example for a sequence of commands. 

 METHOD (ni; All Elements; 1/01) 

 SWITCH_PLASMA_ON 

 DYNMEASCORR_ON (1; 0) 

 STD_DYNMEASCORR (2/01; Std Sample_10) 

 UNKNOWN (2/02; sample_12) 

 STD_DYNMEASCORR (1/01; Std Sample_10) 

 UNKNOWN (2/02; sample_12) 

 STD_DYNMEASCORR (1/01; Std Sample_10) 

 DYNMEASCORR_OFF 

 DYNMEASCORR_CALC 

 DYNMEASCORR_OUTPUT 

 SWITCH_PLASMA_OFF 

See also: 
Bracketing Procedure 

. 
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6 General Information on the Program 
In this chapter, important general informations on the program are given. 

 Copyright and Guarantee 
 Smart Analyzer for SPECTRO CIROS CCD / Version 3.20 
 Copyright 1992-2000 SPECTRO A.I. GmbH & Co. KG. All rights reserved. 

 Data Backups 
 Regular data backups are an integral part of the operational safety and availability of 

the analytical system. This section contains information about the various possibilities 
for data backups and the files that are important for backups. 

 User Levels and Passwords 
 To each user, a password and a user levels can be assigned. This ensures that certain 

operations can only be performed by authorized users. 
 The Libraries 

 All data sets required for method development are contained in five libraries. 
 The Line Types 

 The program uses between default lines and user defined, application specifc lines. 
 Analytical Standards 

 According to their usage in analytical procedures, standards have appropriate types. 
 How to Operate the Program 

 This chapter contains information on how to operate the progam using the keyboard 
and the mouse. 

 Software Glossary 
 The glossary explains frequently used terms describing the software surface elements. 
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6.1 Copyright and Guarantee 
Smart Analyzer for SPECTRO CIROS CCD / Version 3.20 

Copyright 1992-2000 SPECTRO A.I. GmbH & Co. KG. All rights reserved. 
License Agreement 

This software is protected by copyright law and international treaties. As with a music CD or 
LP, the physical copy, i.e. the medium, on which the software is stored, is your property. You 
have purchased no rights to the stored material. This license allows you to use the software 
in accordance with the following conditions; it is neither exclusive nor transferable.  

The software may be installed on one (1) computer or one (1) network or may be transferred 
(either by electronically loading of the software or by creating a copy on a storage medium), 
provided that the software is installed on only one computer at a time. In any case, you are 
allowed to make a backup copy, provided that all copyright and other information concerning 
property rights are reproduced on the copy.  

The software may only be used on one computer at a time when a single place license has 
been purchased. This is true whether the computer is a single computer, a laptop computer 
or a component in a computer network. None of the rights to the software or to the 
accompanying documentation may be rented, sold or transferred, or the software openly 
distributed without our written consent. The copyright regulations and ownership information 
in the software and accompanying documentation may not be removed. The software may 
not be modified or translated, and unauthorized reproduction or distribution of this program 
or any portion of it, is prohibited. Neither the software nor the existing documentation may be 
copied except as allowed above. The source code may not be reconstructed, decoded, 
taken apart or otherwise revised.   

All rights that are not explicitly stated here are reserved. This license is not a sales 
commodity. Title and copyright for the software and the accompanying documentation and 
all backup copies that have been made remain our property. This license is valid until its 
expiration. Unauthorized copying of the software or the accompanying documentation, or 
failure to fulfill the above mentioned limitations, automatically cancels the license agreement. 
In such cases of cancellation, you declare yourself to be prepared to destroy all existing 
copies of the software and the accompanying documentation in your possession.   

Limited Guarantee 

This license is valid for the software and the documentation (except for the storage medium 
with the software) in its current state. The purchaser is not entitled to guarantee claims. For a 
period of 90 days as of purchase date, the storage medium on which the software is 
delivered is guaranteed to be free of defects in the material and processing during normal 
usage.  

If there is a defect in the storage medium during the guarantee period, it should be forwarded 
in a stamped envelope to a SPECTRO subsidiary. The defective storage medium will be 
replaced.  

Liability Disclaimer 

In no event shall SPECTRO A.I. GmbH & Co. KG or its employees be liable for any damage 
whatsoever (including, without limitation, loss of data, loss of business profits, loss of 
business information or other pecuniary loss, production standstill and/or interruption or other 
extensive, consequential or indirect damage) arising out of use of the program or its 
accompanying documentation, no matter what the cause of the damage or the basis of the 
liability claim. This disclaimer is valid even if SPECTRO A.I. GmbH & Co. KG has been 
advised of the possibility of such damage. 

SPECTRO recognizes all trade marks and rights thereof of the companies referred to in this 
program and the accompanying documentation.  
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6.2 Data Backups 
Any commercial backup program can be used to perform a backup of the program Smart 
Analyzer and of the files generated by it. With a backup, the data are copied onto a diskette 
or other medium.This is a way to protect data in case of damage of the hard drive or loss of 
data due to other causes. Files from any number of directories and drives can be stored 
during a backup session. There are three types of backup. Each of these backup types is 
appropriate for a specific situation and is an important element during backup procedures.  

 Complete Backup 
Stores all selected files and deletes archive bits. Begin with this type of backup to 
store your data.  

 Append Backup 
Stores all selected files that have changed since the last complete or append backup. 
This backup type also stores all new files in the selected directories and then deletes 
the archive bits. 
Use this type of backup to store copies of your files at all stages of modification.  

 Differential Backup 
Stores all selected files that have changed since the last complete or append backup. 
This backup type also stores all new files in the selected directories, but does not 
delete archive bits.   
Use this type of backup to save all the files that have changed since the last complete 
backup. This is especially useful when only a single set of backup files that contains 
all modified files is desired.  

No matter how many backup sets have been made, if they are stored on-site, the data 
is not protected from events such as fire, flood, theft, etc. Protection is much improved if 
at least one backup set is stored externally.  
 

The files that should be selected for regular data backups of this software are listed in the 
following section. This assumes that the software has been installed in the \SPECTRO 
directory. If this is not the case, then the actual path must be used here. 

 Backup All 
A backup of the program Smart Analyzer and of all files generated by it should be 
performed when the instrument is delivered and installed and before every update with 
a new software version. All files in the \SPECTRO directory and all subdirectories 
should stored as a Complete Backup.  

 Instrument Data 
The instrument data should be backed up once a month or at least semiannually. To 
do this, backup all the files in the following directories, and their subdirectories, 
performing a Complete Backup. 
\SPECTRO\APPL  (Application data) 
\SPECTRO\AUTO  (Batch and command lists, autosampler) 
\SPECTRO\GENLIB  (Standard sample file and output filters) 
\SPECTRO\INSTDATA   (Instrument data) 
\SPECTRO\METH   (Method data) 
\SPECTRO\SETS   (Instrument data, program settings) 

 Method Data 
Method data should be saved daily as a Complete Backup. A separate set of 
diskettes (floppy disks) should be used to backup each workday in the week. In this 
way, the set of diskettes (floppy disks) for Monday is first overwritten on the following 
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Monday This ensures that a backup set for the entire week is available. The backup of 
method data should include all the files in the following directories:  
\SPECTRO\APPL  (Application data) 
\SPECTRO\GENLIB  (Standard sample file and output filters) 
\SPECTRO\METH   (Method data) 

 Analytical Data 
The analytical data should also be stored as a Complete Backup and include the files 
for the analytical results as well as those for scans. Please note that the size of the 
files in which the analytical results are saved increases constantly if they are not 
deleted. The backup of analytical data should include all the files in the following 
directories and their subdirectories:  
\SPECTRO\RESULTS\NUMERIC (Analytical data) 
\SPECTRO\RESULTS\SCANS  (Scans) 

Regular data backups are an important part of the operation safety and availability of 
the analytical system.   
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6.3 Users, Levels and Passwords 
Users, levels and passwords can be assigned in the Userlist and Passwords dialog which is 
opened by the "Users, Levels and Passwords" menu command in the System menu of the 
Main application window. Once a user has been created in this dialog, the Smart Analyzer 
software always starts opening the Smart Analyzer User dialog in which user ID and 
password have to be entered.  

Useres are defined on the user level "Supervisor". There are four user levels in the software: 

Supervisor 

This is the highest user level and allows access to all software points except for the 
instrument data (e.g. the data for the wavelength calibration). 

Level 1 

In this level, methods can be built, and the Scan Manager and the Command Editor can be 
used. 

Level 2 

This level allows to use the Command Editor. 

Level 3 

In this level, command lists can be started und stopped. 

In all levels, the optic may be reprofiled.  

 

6.3.1 Main Screen Dialog - Smart Analyzer User  
A user name and, if so defined, a password must be entered in this dialog in order to load 
and work with the Smart Analyzer software. User names are defined by a supervisor in the 
Main Screen Dialog Userlist and Password. 

The name of the software, the version number and copyright information is displayed in the 
upper group box. 

The user name must be entered in the first User name and password text box and the 
respective password (if one has been defined). Depending on the user level assigned to the 
operator, some menu commands may be inactive and displayed in grey characters.  

The software is loaded for the user once the correct user name and password have been 
entered and the dialog closed with the <OK> command button or by pressing the <Enter> 
key on the keyboard.  

An error message which can be closed with the <OK> command button appears when entry 
of the user name and password is canceled with the <Abort> command button. The software 
is not loaded. 

The Command Buttons 
Ok 

Select this command button to confirm the user name and password and load the 
spectrometer software. 
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Abort 

Select this command button to cancel the procedure for loading the spectrometer software. 

Previous: 
None 

 

6.3.2 Main Screen Dialog - Edit User and Password  
This dialog serves for entering data of new users by the supervisor. It can also be used by 
any user to modify his password. 

Entering new Users 

If this dialog is opened with the <New User> command button in the Userlist and 
passwords dialog, the cursor is located in the text box in the User name and level group 
box. The new user name can be defined and the access level (see below) can be assigned. 

Changing of the Password 

If this dialog is opened with the <Password> command button in the Userlist and 
passwords dialog, then the user name and access level currently selected in the previous 
dialog are displayed in the User name and level group box, but they are inactive (gray). 

A new password can be defined or an existing password changed or deleted in the 
Password group box. To define or change a password, enter the new password in the New 
password text box; confirm the new password by entering it again in the Retype password 
text box. To delete a password, leave both the New password text box and the Retype 
password text box blank and close this dialog with the <OK> command button.  

The user-defined password can be changed or deleted by the supervisor. 

See also: 
Users, Levels and Passwords 

Previous: 
Main Screen Dialog - Userlist and passwords dialog 
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6.4 The Libraries 
The Smart Analyzer program provides six libraries which help to manage the large amount of 
information necessary for developping methods and performing measurements.  

 Application Library  
 Standards Library 
 Complete Lines Library 
 Installed Lines Library 
 Located Lines Library 
 Methods Library 

 

6.4.1 Application Library  
The Application Library is a list of application names. It is used for grouping methods and 
located lines according to specific applications.  

Editing the Library 

Entries in this library are edited in the Application Library dialog which is opend by the 
"Application Library" menupoint of the Main Application window. 

 

6.4.2 Standards Library 
The Standards Library contains the whole information of all standards used within methods 
and measurement procedures. 

Editing the Library 

Entries in this library are edited in the Standards Library List dialog. This dialog can be 
opened by the "Standards Library" menupoint ot the Main application window. 

Alternatively, the dialog is opened by the <List> command button of the Edit Standard 
Selection for Method dialog. 

Importing Standards 

It is possible to import or export standard data in ASCII format in the Import/Export of 
Standard Samples dialog opend with the <Import> or <Export> command button of the 
Standards Library List dialog. The format of these data is described in section ASCII - 
Format for Standards. 

Standard Types 

A list of standard types is given in section Standard Types. These standards types are 
mostly identical to the special sample types, as described in section Analytical Standards. 
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6.4.3 Complete Lines Library 
The Complete Lines Library is an almost complete list of all spectral lines detectable with 
the spectrometer. It is mainly used for identifying lines of measured scans. The Complete 
Lines Library is provided by SPECTRO and can be extended by the user. 

The Library is edited in the Line Library dialog which is opened by the "Complete Lines 
Library" menupoint of the Main Application window.  

It can be also shown in the Scan Window frame after selecting the "Show Lines Library" 
menupoint of the "Define Desktop" submenu of the Scan Window Frame menu. 

 

6.4.4 Installed Lines Library 
The Installed Lines Library contains all installed lines and the lines which have been 
added by the user. 

Editing the Installed Lines Library 

Lines contained in this library are edited in the Lines drop down list box in the Scan 
Manager tool bar, and in the Proposed Lines group box in the Edit Line Selection for 
Element dialog.  

The parameters of these lines are shown in Line Specific Measurement Conditions 
dialog. A graphical representation of the line parameters is given in the Scan Window 
Frame. 

The installing of a new line automatically adds the line to the Installed Lines Library. The 
section Installing User Defined Lines containes a description how to install new lines and 
how to change parameters of lines. 

See also: 
The Line Types 
 

6.4.5 Located Lines Library 
The Located Lines Library contains user defined virtual lines. The parameters of these lines 
can be assigned to measurement channels. This library is useful for storing line definitions 
which vary according to applications.  

Editing the Located Lines Library 

The Located Line Library is shown in the Located Line Library frame after selecting the 
"Located Line Library" menupoint of the "Define Desktop" submenu of the Scan Window 
Frame menu. 

See also: 
The Line Types 
 

6.4.6 Methods Library 
The Methods Library contains the parameters of user defined methods.  

Editing the Methods Library 
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The entries of the Methods Library are shown in the Select Method dialog which is called 
when opening the Method Development application window or the Measure application 
window.The entries of this library are edited during method development in the Method 
Development application window. 
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6.5 The Line Types 
Each line within the software which can be used to perform measurements is defined by a 
set of parameters. These parameters are the name, the peak position,  the background 
ranges and the background correction model. 
There are three line types which differ by their range of validity: 

Installed Lines 

Installed lines are lines, which are assigned by default to the measurement channels of the 
Scan Manager application window. They are defined by a set of line parameters and a 
name and can be assigned to elements during method development. 

The name, peak position and the background corrections parameters of the installed lines 
are contained the Installed Lines Library. Installed lines are used as default channels in the 
Scan Manager application window. 

Standard Line Set 

By default, about 300 lines are installed in the Smart Analyzer. They contain to the most 
important analytical lines of about 80 elements which can be detected with the spectrometer.  

User Defined Installed Lines 

The software permits to install any line in the wavelength range of the spectrometer between 
120 nm (160 nm) and 770 nm. The installation of new lines is explained in section Installing 
User Defined Lines. 

Located Lines 

Located lines are virtual lines, which have to be assigned to a measurement channel before 
usage. They are defined by a set of line parameters, a name, and the name of an installed 
line to which they are assigned. 

These lines are only used for measurements if they are explicitly assigned to a channel in 
the Scan Manager application window, or if they are assigned to an element in the Edit 
Line Selection for Element dialog during method development. 

Located lines are user defined. The creation of located lines is described in section 
Defininig a Located Line. They are contained in the Located Lines Library.  

Method Specific Lines 

Method specific lines contain method specific parameters of line. Within each method, the 
default parameters of any installed line or located line assigned to an element can be 
changed. These parameters are then applied in each measurement using that method. 

Method specific lines are user defined. The setting of parameters of method specific lines is 
explained in section Configuration of Method Specific Lines. 

Method specific lines are grouped in three line types according to their usage in methods: 

Analytical Lines 

These lines can be calibrated and used to measure element concentrations. 

Monitor Lines 

These lines are measured only to monitor the plasma stability. They are not used in any 
calculations.  

Reference Lines 

These lines are used as internal standards. Reference lines are used to calculate ratios of 
the intensity of an analytical and the reference line. 
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6.6 Analytical Standards 
According to their use in concentration determination and method development, various 
analytical Standards are defined in the Smart Analyzer.  

Analytical standards are grouped in standards which must be contained in the standards 
library and special blanks which can be contained in the standards library.  

Complete List of Available Special Sample types 

 

 BEC&DL high standard High standard for calculation of the BEC and the 
detection limit 

BEC&DL low standard Low standard for calculation of the BEC and the 
detection limit 

Interference check std. AB Standard for testing the line selection, 
calibration and correction factors for any 
spectral interferences 

Calibration verification std Standard for testing the accuracy of the 
calibration 

Calibration blank Blank standard for the calibration and for 
testing the standard deviation (<DL/2) for the 
calibration 

Calibration standard This type of standard is used for the calibration 
of methods. Certified concentrations are entered 
in the Standard Library (Edit Concentrations 
dialog and these concentrations are used 
together with the measured intensities to 
conduct the regression.  

Control sample Control sample for testing the accuracy of the 
calibration 

Dyn Meas Corr standard Standard for determining dynamic 
measurement correction factors 

Preparation blank Blank sample for automatic blank correction 

Standardization Standard for standardization of the method 

 

  Standards of this type can only be used in measurement procecdures if they have been 
previously defined in the library of standards. 

  It is not necessary to make any entries in the library of standards for this type of 
standard. 

  Standards can only be used in measurement procedures if the have been entered in 
the library of standards and they must also be selected for the method as calibration 
standards, control standards, dynamic measurement correction standards or 
standardization standards. This is performed in the Method Development application 
window. 
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To most of the above analytical standards corresponds one standard type which is chosen in 
the Standards Library (Edit Standard) dialog. The only exception are the three blank 
sample types.  

See also: 
Standard Types 
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6.7 How to Operate the Program 
The user interface of the Smart Analyzer uses standard Windows elements, such as 
windows whose size can be changed, dialogs, scroll bars and command buttons. If these 
elements are unfamiliar, please consult the documentation for Microsoft Windows or the 
Help system in the Program Manager.  

 Operation with the Keyboard 
 The software is designed to be simple to operate with the keyboard and/or mouse. This 

section describes standard keys and key combinations that perform general functions.  
 Hot Keys 

 Certain frequently used menu commands are executed after simply pressing key 
combinations. 

 Operation with the Mouse 
 This section describes which mouse operation modes are used in the Smart Analyzer 

software.  
 Switching between Application Windows 

 One of the advantages of Windows software is its ability to perform "multi-tasking". 
Limited multi-tasking is possible within the spectrometer software. It is possible to 
conduct a procedure in the background and to conduct other procedures in the 
foreground.  

 Working in Spreadsheets 
 Spreadsheets are used to organize data into tables, giving a good overview of the 

information involved. They appear in different places in the various application windows 
in the Smart Analyzer software. 

 Switching between Application Windows 
 The Smart Analyzer consists of several application windows. Using specific ways 

switching between these windows is possible. 
 

6.7.1 Operation with the Keyboard 
The software has been designed for easy operation with the keyboard and/or mouse. Every 
element or option can be selected with the cursor keys, the space bar and the Enter key. 
Some menu commands can also be activated with function keys and shortcut key 
combinations, as explained in section Hot Keys. 

Keys for Standard Functions: 

The <Tab> key moves the selection cursor to the next element in a window or dialog. 

The <Shift><Tab> key combination moves the selection cursor to the previous element in a 
window or dialog.  

The <Cursor> keys move the selection cursor in the direction of the arrow to the next text 
box or command button. Use the <Left> and <Right> cursor keys in a text box to move the 
text cursor one character to the left or right. Press the <Up> or <Down> key to move up or 
down in a list box. 

The <Enter> key is used to activate a selected or the default command button. The selected 
element is highlighted by a darker frame or by a dotted frame around the text on the 
command button.  

The <Space> bar activates or deactivates check boxes, option buttons or list elements. 

The <Home> key moves the cursor to the beginning of a list or text box. 
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The <End> key moves the cursor to the end of a list or text box. 

The <Page up> key scrolls one screen page upwards at a time in a list. 

The <Page down> key scrolls one page downwards at a time in a list. 

The <F1> key can be used to open context sensitive help information. 

The <F10> key activates the menu bar so that menus can be opened with the <Cursor> 
keys. 

The <Esc> key interrupts the current operation and causes the system to return to the 
previous window. 

The <Access> keys are the letters that are underlined in most elements in dialogs or menus. 
They are also called hotkeys, and they enable rapid selection of the program elements. To 
select an element that has such a hotkey, hold down the <Alt> key and then press the 
respective letter or number on the keyboard. The selection cursor is immediately moved to 
the word with the respective letter and the element is activated as if the <Enter> key had 
been pressed.  

 

6.7.2 Hot Keys 
Within each application window, specific keys give fast access to frequently used menu 
commands. This shortens the time required for performing routine actions. If a hot key is 
assigned to a menu command, the keys to be pressed are indicated behind the menu 
command. Find below a list of all menu commands selectable by a hot key: 

Main Application Window 

Exit Alt+F4 

Start Cmd-List  Alt+F2 

Stop Cmd-List  Esc 

Cut selected  Ctrl+Del 

Copy selected Ctrl+Ins 

Paste into Shift+Ins 

Delete selected Del 

Help F1 

Using Help Alt+F1 

 

Method Development Application Window 

Exit Alt+F4 

Help F1 

Using Help Alt+F1 

 

Scan Manager Application Window 

Load/New Scan F2 

Save  F7 
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Print Scan F6 

Exit  Alt+F4 

Set Peak position Ctrl+S 

Set Background pos Ctrl+B 

Background Correction: None Ctrl+O 

Background Correction: Point 
Single 

Ctrl+1 

Background Correction: Point 
Both 

Ctrl+2 

Background Correction: Point 
Linear 

Ctrl+3 

Background Correction: Point 
Square 

Ctrl+4 

Set Default Data  Ctrl-D 

Identify Peak Ctrl+F4 

Show Lines Library F4 

Show Quantitative F5 

Located Lines Library F8 

Zooming Ctrl+Z 

Undo Zoom Ctrl+U 

Resize Window Ctrl+R 

Instrument Parameters F11 

Help Index F1 

Using Help   
  

Ctrl+F1 

 

Regression Application Window 

Accept Alt+F4 

Help F1 

Using Help Alt+F1 

 

Measure Application Window 

Exit Alt+F4 

Single Measurement F2 

Multiple Measurement F3 

Next Sample F9 

Average  F4 

Average/RSD F5 

Print Local F6 
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Store F7 

Instrument Parameters F11 

 

6.7.3 Operation with the Mouse 
The mouse generally allows to operate the program by selecting areas in the WINDOWS 
surface instead of using keys. In particular, there are four types of mouse operations that can 
be applied in the Smart Analyzer. Please refer to the description of the dialogs to get 
information on which particular mouse actions are used. 

Clicking with the left mouse button 

Many operations in the software can be performed by simply pointing to and clicking on 
graphical elements with the mouse. This includes pushing buttons, marking entries in list 
boxes, switching between property pages, and checking boxes. 

Double clicking with the left mouse button 

In some list boxes, double clicking with the left mouse button is equivalent to first selecting a 
list box item and then pushing a particular button. 

Clicking with the right mouse button 

In some windows, a context sensitive menu becomes visible if the right mouse button is 
clicked. The left upper corner of this menu will appear at the location of the mouse pointer. 

Dragging of the mouse 

Simultaneous pushing of the left button and moving the mouse is called dragging. Dragging 
is used in the Smart Analyzer for standard operations such as dragging of scroll bars and 
moving windows. Also, areas within a graphical data representation and columns of 
spreadsheets are marked by dragging the mouse. 

 

6.7.4 Working in Spreadsheets 
Spreadsheets are used to display data in tables, giving a concise overview of the information 
involved. They appear in different places in the application windows; e.g. in the Standards 
Library (Edit Concentrations) dialog. The keys for controlling a spreadsheet are listed 
below: 

 

<Cursor up> Activate the cell above the currently active cell. 

<Cursor down> Activate the cell below the currently active cell. 

<Cursor left> Activate the cell to the left of the currently active 
cell. 

<Cursor right> Activate the cell to the right of the currently 
active cell. 

<Shift><Cursor> Extend the cell selection. 

<Page up> Move the active cell one page up. 

<Page down> Move the active cell one page down. 

<Ctrl><Page up> Move the active cell one page to the left. 
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<Ctrl><Page down> Move the active cell one page to the right. 

<Home> Move the active cell to the first cell in the row. 

<End> Move the active cell to the last column that 
contains data, staying in the current row. 

<Ctrl><Home> Move the active cell to row one, column one. 

<Ctrl><End> Move the active cell to the last row and column 
that contains data. 

<Tab> Move to the next cell. The order is to the right, 
then down. 

<Shift><Tab> Move to the previous cell. The order is to the 
left, then up. 

<Shift><Space>  Select the current row. 

<Ctrl><Space> Select the current column. 

<Shift><Ctrl><Space> Select the entire spreadsheet. 

<Shift><Delete>  Cut the current cell content or selection to the 
clipboard. 

<Shift><Insert> Paste the clipboard contents into current cell. 

<Ctrl><Insert> Copy the current cell contents or selection to 
the clipboard. 

<Enter>  If the edit mode is on, edit mode is turned off. 

<Esc> If the edit mode is on, edit mode is turned off 
and the previous cell value replaces the new 
value. 

<F2> If the edit mode is on, the cell value is cleared. 

 

6.7.5 Switching Between Application Windows 
One of the advantages of Windows software is its ability to perform "multi-tasking". Limited 
multi-tasking is possible within the spectrometer software. It is possible to conduct a 
procedure in the background and to conduct other procedures in the foreground.  

For example, it is possible to conduct all the steps for method development, except for the 
scanning, in the foreground, while samples are measured with the Autosampler in the 
background. It is possible to switch between the application windows using the appropriate 
menu commands or command buttons without losing data or closing the windows.  

Switch between the windows selecting the appropriate menu commands or buttons of the 
menu command button bars. The Main application window for the Smart Analyzer software 
cannot be closed until all the other Smart Analyzer application windows (Measure 
application window, Method Development application window, Scan Manager 
application window.) have been closed.  
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6.8 Software Glossary 
In the description of the software surface, frequently terms describing basic elements are 
used which are explained in this chapter. In this chapter, all terms defined are typed in italics. 

Application Window 

An application window is a supreme window within the Smart Analyzer from which all dialogs 
of one basic functional group of the software are called. There are five application windows: 
Main, Method Development, Scan Manager, Regression, and Measure Application 
Window. All windows contain a menu bar, a menu command button bar, one or several 
frames, and a status bar.  

Context Sensitive Menu 

A context sensitive menu is a menu that opens after clicking the right mouse button over a 
specific frame. Context sensitive menus can be opened in the Command Editor Frame, 
the Scan Window Frame, and the Calibration Curve Frame.  

Check Box 

A check box is a small quadrat. After a mouse click within the quadrat, a check mark 
appears or disappears in this quadrat. The status of the check box is "checked" or "not 
checked". 

Check Mark 

A check mark is the symbol used to check the check box. 

Command Button 

A command botton is a surface element resembling a button. After selecting the button with 
the keyboard or the mouse, the button changes its aspect as if being pushed, and a specific 
software operation is performed. 

Dialog 

A dialog is a software surface unit for entering data and performing commands. All dialogs in 
the Smart Analyzer are modal dialogs. A modal dialog attracts all mouse and keyboard input, 
once called, until it is closed. Hence, each dialog has a command button to close it. 

Dialog Element 

A dialog element is any unit in a dialog which displays data or in which data can be entered, 
as check boxes, command buttons, radio buttons etc. 

Drop-Down List Box 

A drop-down list box is a list box having only one line. The contents of the list box becomes 
visible after clicking on an arrow symbol on the right side of the box. Eventually, a scroll bar 
appears to scroll within the contents. 

Frame 

Each application window consists of several coherent areas containing specifc information 
units or functional groups. These areas are called frames. 

Group Box 

A group box is a rectangle within a dialog having a caption. It contains dialog elements 
belonging to a specific information unit. The group box is a close relative of the frame. 
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List Box 

A list box is a box displaying one or with several lines. Lines can be selected by a 
mouseclick or by using the keyboard.  

If more than one line can be selected, the list box is called a multi-selection list box. Select 
several lines pressing the ctrl-button and the left mouse button simulaneously, or by 
selecting the first and last line of the selection region and pressing the shift-button 
simultaneously. 

Menu 

Each application window displays a menu bar on top of the window. Each menu bar consists 
of several menus which are groups of menu commands. Each group of menu commands is 
displayed as a list after selecting the menu using the keyboard or the mouse. 

Menu Command 

A menu command is a line assigned to a menu. It is a symbol for software operations which 
are performed after selecting the menu command using the keyboard or the mouse. 

Menu Command Button 

A menu command button is a rectangle containing a menu command symbol. Moving the 
mouse over the menu command button, automatically displays a yellow hint rectangle 
containing the command. Also, a button shadow appears. If the menu command button is 
pushed, the shadow turns in the shadow of a pushed button, and the menu command is 
executed. 

Menu Command Button Bar 

A command button bar is a line containing command buttons. 

Property Sheet 

A property sheet is a rectangle with a caption that contains dialog elements. It is normally 
one of several sheets occupying the same screen area. Only the captions of these sheets 
are always visible. Selecting one of the captions with the keyboard or the mouse shows the 
contents of the respective sheet. 

Property Sheet Dialog 

A property sheet dialog is a dialog containing several property sheets. 

Radio Button 

A radio button is small circle. After a mouse click, a dot appears or disappears in this circle. 
The status of the radio button is "checked" or "not checked". Radio buttons are always joined 
together in groups. Checking one radio button, automatically deselects the other ones. 

Scroll Bar 

A scroll bar is a bar containing a small rectangle as a handle. It is terminated on both sides 
by an arrow symbol. The handle can be moved along the bar either by dragging it with the 
mouse or by pushing one of the symbols. 

Slider Control 

A slider control is the same as a scroll bar. It is used to enter data rather than moving within 
list boxes and windows. 

Spread Sheet 

A spread sheet is a matrix of text boxes used for entering data. The operation of a spread 
sheet is explained in section Working in Spreadsheets. 
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Text Box 

A text box is a rectangle containing one line in which characters can be entered. 

Topic 

A topic is a help text shown within a help window after calling the help system.  

Tool Bar 

A tool bar is a bar containing command buttons and other dialog elements. 

Window 

A window is any area within the software surface to which mouse or keyboard input can be 
directed.  
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7 Main Application Window 
The Main application window is designed for giving fast access to all important 
spectrometer and software functions. This includes method development, measurements, 
library access, and service functions. The Main application window also contains the 
Command Editor, which allows to operate the spectrometer by a user defined sequence of 
commands.  

Menu Command Button Bar 

Below the menu bar at the top of the window there is a menu command button bar 
containing menu command buttons for some frequently used menu commands. Here, certain 
commands of the Command Editor can be performed, or other application windows and 
dialogs can be opened.  

Main Screen Frames 

The Main Screen frames between menu command button bar and status line display 
information on the command list and the autosampler tray currently loaded, and on the 
instrument status. 

Status Line 

The status line at the bottom of the screen contains four sections in which additional 
informations on system state and menu commands are displayed. On starting the software, 
the first section displays the version number of the software. Are menu commands selected, 
additional information on the menu command currently selected is given. The second section 
shows information on changes of the instrument state. The third section shows the path of 
the command file currently active or the number of the currently executed line of a command 
list, and the fourth section displays the plasma state.  

The following menus are available: 
 File Menu 
 Cmd-Editor Menu 
 Applications Menu 
 System Menu 
 Help Menu 

 

The following command buttons are also available: 

 File menu, Exit menu command 

 File menu, Open menu command 

 File menu, Save menu command 

 File menu, Print menu command 

 Cmd-Editor menu, Maximize Cmd-List menu command 

 Cmd-Editor menu, Start Cmd-List menu command 
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 Cmd-Editor menu, Stop Cmd-List menu command 

 Cmd-Editor menu, Cut Selected menu command 

 Cmd-Editor menu, Copy Selected menu command 

 Cmd-Editor menu, Paste Into menu command 

 Cmd-Editor menu, Delete Selected menu command 

 Applications menu, Method Development menu command 

 Applications menu, Scan Manager menu command 

 Applications menu, Measure Window menu command 

 System menu, Instrument Parameters menu command 

 Help menu, Help Index menu command 
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7.1 Main Screen Frames 
The Main Screen frames are parts of the Main application window. The are used for 
editing and executing command lists of the automatic operation, for showing the 
autosampler tray currently loaded and for displaying the instrument status.  

 Command Editor Frame 
 In this frame, the command list currently loaded is displayed. A context sensitive menu 

permits rapid executions of commands of the Command Editor. 
 Autosampler Tray Frame 

 This frame contains an aspect of the autosampler tray currently loaded. The position of 
the waste and rinse samples for the autodilutor and of the method rinse sample are 
edited in yellow color.  

 The same color is used for the sample contained in the command currently selected in 
the command list, and for the sample currently processed. 

 Set tray parameters in the Select an existing Tray dialog. 
 Instrument Generator Frame 

 This frame shows a symbolic picture of the sample introduction system and the 
generator parameters currently applied to the system. 

See also: 
General Dialog - Instrument Generator Parameter 

 

7.1.1 Main Screen Frame - Command Editor 
The Command Editor frame is used to edit command lists of the Command Editor. All 
commands related to editing and executing command lists are contained in the menus of the 
Main application window and the menu command button bar.  

The commands of the command lists are described in the dialogs Cmd-Editor Method, 
Cmd-Editor Sample and Cmd-Editor Dilutor Commands. 

Context Sensitive Menu 

Most of the commands related to command lists can be inserted using the context sensitive 
Command Editor Frame - menu of the Command Editor frame. 

Assignment of an Autosampler Tray 

On opening of a new command list, an autosampler tray is assigned to the list. The tray 
contains the positions of the samples to be measured. 

Editing Commands 

To insert a command in the list, select entries of the third menu command group of the Main 
Screen menu Cmd-Editor. This group of menu commands is also shown as a context 
sensitive menu if the right mouse button is clicked over the command list. After selecting a 
menu command, a submenu or a property page dialog openes. Selecting a submenu entry 
inserts the corresponding command in the list.  

The property pages are related to commands with parameters. After entering the parameters 
in the property page, the command can be inserted in the command list pressing the 
<Insert> button at the bottom of the property sheet dialog. 
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Double clicking on a command with parameters automatically opens the property page 
dialog related to that command. The changed parameters are copied to the command list 
after pressing the <Edit> button at the bottom of the dialog. 

Command blocks in the command list can be marked by pressing the left mouse button and 
dragging the mouse. Marked commands and command blocks can be copied and deleted.  

Sample Names 

The names of samples to be measured are entered manually in the property sheets or can 
be selected from a user defined list box. If in the Input Format dialog the Origin for a 
sample identification field has been defined as Operator defined list, then the entries for the 
sample information fields can be taken from drop-down list boxes. The entries of these list 
boxes are taken from the "ps_sid.asc" file in the "\SPECTRO\SETS" directory and can be 
changed by the user. 

Executing Commands 

The execution of a command list starts at the first selected line. During execution, the 
command presently executed is highlighted in blue.  

A complete list of all commands executed in automatic operation during the last session is 
shown in the Protocols dialog.  

See also: 
Automatic Operation 
 

7.1.2 Command Editor Frame - Menu 
This context sensitive menu of the Main Screen Frame - Command Editor contains 
commands for inserting specific commands of the Command Editor in the command list. 

 Method 
Select this menu command to open the Cmd-Editor Method dialog.  It is possible to 
load methods, the standards assigned to them and to conduct a regression and 
standardization in this dialog. It is also possible to calculate BEC values and detection 
limits. 

 Sample 
Select this menu command to open the Cmd-Editor Sample dialog. This dialog 
contains property pages for the definition of positions, names and parameters for 
unknown samples, standards, and special samples. 

 Commands 
This menu command opens a submenu. It contains menu commands to turn on/off the 
plasma and the pump, for the definition of a rinse sample and to enter the END 
command at the end of a comand list and. The User Command dialog can also be 
opened from this menu. 

 Plasma On 
Select this menu command to enter the command to ignite the plasma into the 
command list.  
The ignition procedure should never be allowed to run unobserved!  

 Plasma Off 
Select this menu command to enter the command to extinguish the plasma into the 
command list. Once the plasma has been extinguished, the gas and water supply 
valves are automatically closed. 
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 Pump On 
Select this menu command to enter the command to turn the pump on into the 
command list. 

 Pump Off 
Select this menu command to enter the command to turn the pump off into the 
command list. 

 Rinse 
Select this menu command to open the Rinse property page. The position of a rinse 
sample in the tray and the rinse time are defined in this property page. The rinse 
command can then be inserted into any position in the command list. The rinse 
sample is used to clean the sample introduction system. 

 End Command 
Select this menu command to enter the END command into the command list. This 
command is used to define the end of the command list. This command must be 
entered at the end of every command list to ensure trouble-free operation. Commands 
that are entered into the list after the END command are not run. 

 User Command 
Select this menu command to open the User Command dialog. Customer-specific 
commands can be entered in this dialog, then inserted into the command list. These 
commands are not contained in the standard versions of the software. 

 Bracketing 
Select this menu command to open a submenu with menu commands that can be 
used to define a bracketing measurement procedure.  

 Bracketing Begin 
Select this submenu command to open the Bracketing Begin dialog. The elements 
that are to be measured with the bracketing procedure are selected in this dialog. 
The number of measurement cycles with the respective sample is also defined here. 

 Bracketing End 
Select this submenu command to enter the command to end the bracketing 
procedure in the command list. Samples that are measured after this end command 
are measured "normally".  

 Bracketing Standard 
Select this submenu command to open the Bracketing Standard dialog. A standard 
can be selected as a bracketing standard and its position in the sample tray can be 
defined in this dialog. 

 Bracketed Unknown 
Select this submenu command to open the Bracketed Unknown Sample dialog. The 
position of the unknown sample and the names of the high and low bracketing 
standards are defined in this dialog. The sample identification information for the 
unknown sample is also entered here. 

 Dyn. Measurement Corr. 
Select this menu command to open a submenu that contains menu commands that 
are used to define measurements using dynamic measurement correction. 

 DynMeasCorr Begin 
Select this submenu command to open the Dyn. Measurement Corr. dialog. Define 
whether or not the uncorrected measurement results should be printed and whether or 
not the measured concentrations should be adjusted to the certified values in this 
dialog.  

 DynMeasCorr End 
Select this submenu command to enter the command to end dynamic measurement 
correction measurements into the command list. Samples that are measured after this 
end command are measured "normally".  
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 DynMeasCorr Calculate 
Select this submenu command to enter the command to calculate the corrected 
results for dynamic measurement correction measurements into the command list. 
The system then applies the correction factor to the measured concentrations in the 
samples. 

 DynMeasCorr Output 
Select this submenu command to enter the command to print the corrected results for 
dynamic measurement correction measurements into the command list. The corrected 
concentrations are printed. 

 Autodilutor 
Select this menu command to open the CMD-Editor Dilutor Commands dialog in 
which parameters for dilutor commands can be set.  
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7.2 Main Screen Menu - File  
This menu contains menu commands for loading, storing and printing command lists. 

The following menu commands are available: 
 New 

Select this menu command to write a new command list. The Select an Existing Tray 
File dialog is opened. Choose a tray to be used by the command list in this dialog, or 
define a new tray in the Autosampler Tray Definition dialog. The type of sample 
introduction, whether or not an end rinse is to be used and the position of the end 
rinse sample, and settings for the Autodilutor are also defined in the Select an 
Existing Tray File dialog. If  the dialog is closed with OK, the editor screen is 
cleared, and commands can be entered. 

 Open 
Select this menu command or corresponding command button to open the Load an 
Existing Project dialog. This is the WINDOWS dialog for selecting a file on a storage 
medium. An existing command list can be loaded using this dialog. 

 Save 
Select this menu command or corresponding command button to store the currently 
selected command list under the same 
 

 Save As 
Select this menu command to open the Save Data as dialog. This is the WINDOWS 
dialog for selecting a file on a storage medium. Existing command lists can be stored 
under a new name in this dialog. 

 Cmd-List Delete 
Select this menu command to open the Delete an Existing Project dialog. This is the 
WINDOWS dialog for selecting a file on a storage medium. A command list can be 
deleted from the storage medium. 

 Print Cmd-List 
Select this menu command to print the current command list. 

 Print Setup 
Select this menu command to open a dialog in which printer parameters can be set. 
This is a printer-specific dialog and some options may be inactive, depending on the 
selected printer.  

 Print Font 
Select this menu command to open the WINDOWS dialog in which the printer font can 
be selected. 

 Exit 
Select this menu command to close the Smart Analyzer.  
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7.2.1 Main Screen Dialog - Select an Existing Tray File 
In the Select an Existing Tray File dialog, an autosampler tray can be assigned to a new 
command list. Also, the type of sample introduction and parameters for the Autodilutor are 
defined in this dialog. 

The dialog is opened when a new command list is created selecting the "New" menu 
command of the File menu, or when the "Tray Parameter" menu command in the Menu 
Cmd-Editor is selected. In the latter case, the property page Select Tray File is disabled. 

The Command Buttons 
OK 

Select this button to assign the tray to a new command list, or to accept the changes in the 
parameters in the property pages. The dialog is closed. 

Cancel 

Select the button to close the dialog. 

The dialog contains the following property pages: 
Property Page Select Tray File 
Property Page Global Settings 
Property Page Parameters 

Previous: 
Main Screen Menu - Cmd-Editor 
 

7.2.2 Property Page - Select Tray File  
An existing Autosampler tray can be assigned to a new command list in this dialog. 

Autosampler Tray Group Box 

In the drop-down list box, the names of all tray files in the default directory for trays are 
shown. Sample tray files have a *.try extension. Select a tray for loading. After pressing the 
<OK> button of the Property Sheet, the selected tray will be assigned to the command list. 

Selected Tray Preview Group Box 

The structure of the tray selected in the list box above is shown in this group box. The waste 
and rinse positions are marked in yellow. 

The Command Buttons 
Setup 

This button opens the Autosampler Tray Definition dialog. In this dialog, new trays can be 
defined, and existing ones can be modified. 

Standard 

Push this button to make the presently selected tray and the Autodilutor parameters the 
default selection for new command lists.  

Property sheet:  
Main Screen Dialog Select an existing Tray File 

 



 

 SPECTRO CIROS CCD
Main Application Window

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           7 

7.2.3 Property Page - Global Settings 
In this property page, settings for rinse and mixing operations with the Autodilutor are 
entered in the group box Global Settings. 

Waste Position Drop-Down List Box 

The position for the container into which waste water is to be emptied is defined in the 
Waste Tray Position drop-down list box. The rinse solution used to rinse the Autodilutor 
sample needle between samples measurements is designated as waste water. Select not 
used, if the needle is not to be rinsed. 

Rinse Position Drop-Down List Box 

Select the position of the rinse sample used to rinse the Autodilutor sample needle between 
sample measurements. Select not used, if the Autodilutor sample needle is not to be rinsed. 

Rinse Loops Text Box 

Enter the number of times the Autodilutor rinse is to be conducted in the Rinse Loops text 
box. 

Rinse Volume Text Box 

Enter the volume to be used to rinse the Autodilutor sample needle between measurements 
in the Rinse Volume text box.  

Mixing Volume Text Box 

Enter the volume of air to be used to mix the diluted samples in the Mixing Volume text box. 
Enter zero, if samples are not to be mixed. 

Property sheet: 
Main Screen Dialog - Select an existing Tray File 

 

7.2.4 Property Page - Parameters 
The parameters of the tray assígned to the command list are entered in this dialog. The type 
of sample introduction, whether or not an end rinse is to be used, and the end rinse time and 
position of the end rinse sample are defined here. 

Manual introductionr 

Activate this check box if the samples are to be manually introduced as opposed to working 
with the Autosampler.  
End rinse check box 

Activate this check box if the system is to be rinsed in order to clean the sample introduction 
system when measurements have been completed. The end rinse time can be entered in 
seconds in the text box below the check box. The end rinse sample position is defined in the 
Position of special samples group box (see below). 

No end shut off Option Button 

Activate this option button if the plasma is not to be extinguished when measurements have 
been completed. The generator parameters remain as set.  

End shut off Option Button 

Activate this option button if the plasma is to be extinguished when measurements have 
been conducted. All gas and water supply valves are closed.  

Stand by Option Button 
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Activate this option button if the system is to be switched into the standby mode when 
measurements have been conducted. The plasma power and the gas flow rates are reduced 
when the instrument is switched into the standby mode. When the generator parameters are 
later reset to begin measurements again, allow the system to stabilize for approximately five 
minutes before beginning measurements.  

Position of special samples group box 

The position of the end rinse sample can be defined in the End rinse drop-down list box in 
this group box. The end rinse sample is used to rinse (clean) the sample introduction system 
when measurements have been completed. This helps to prevent crystallization in the spray 
chamber. 

Property Page: 
Main Screen Dialog - Select an existing Tray File 
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7.3 Main Screen Menu - Cmd-Editor  
The menu commands in this menu serve for editing and executing command lists of the 
Command Editor.  

The following menu commands are available: 

 Start Cmd-List 
Select this menu command to begin running the currently loaded command list. The 
system begins reading and performing the commands from the currently selected 
command line. This menu command is only active when a command list is loaded. 
Before starting the command list, make sure that the Measure window is closed.  

 Stop Cmd-List 
Select this menu command to stop the currently running command list. The last line 
executed remains selected. Clicking on "Start Cmd-List" again will resume the 
measurement. Selecting the "Stop Cmd-List" menu command again, stops the 
execution, and the first entry in the command line is selected. 

 Cut Selected 
One or more lines in a command list can be cut onto the clipboard then pasted to a 
new position using this menu command and the Paste menu command (see below). 
Once cut, the lines remain on the clipboard as long as no other lines or information 
from another application are cut or copied. 
Select the line(s) that is(are) to be cut, then select this menu command; the lines are 
cut from the command list. To reinsert the lines in a different location, select the line 
below the new position, then select the "Paste" menu command. The contents of the 
clipboard are placed above the currently selected line.  

 Copy Selected 
One or more lines in a command list can be copied onto the clipboard then pasted to a 
new position using this menu command and the "Paste" menu command (see below). 
Once copied, the lines remain on the clipboard as long as no other lines or information 
from another application are cut or copied. 
Select the line(s) that is(are) to be copied, then select this menu command; the lines 
are copied from the command list. To reinsert the lines in a different location, select 
the line below the new position, then select the "Paste" menu command. The contents 
of the clipboard are placed above the currently selected line.  

 Paste Into 
Select this menu command or key combination to paste the contents of the clipboard 
into the command list above the currently selected line.  

 Delete Selected 
Select this menu command to delete the selected lines from the menulist. 
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 Method 
 Sample 
 Commands 
 Bracketing 
 Dyn. Measurement Corr. 
 Autodilutor 

See section Command Editor Frame - Menu for a detailed description of the above 
group of commands. 

 Method Output 
Select this menu command to open the Select File for Results dialog in which 
names for the result files of quantitative measurements can be set. 

 Tray Parameters 
Select this menu command to open the Select an Existing Tray File dialog. Global 
settings and parameters of the tray assigned to the current command list can be set. 

 Protocols 
Select this menu command to open the Protocols dialog. In this dialog, 
standardization data, BEC and DL data, and the Command List Report for the 
command list are shown. 

 Maximize Cmd-List 
Select this menu command to maximize the command list. 

 Select Font 
Select this menu entry to open the WINDOWS Fonts dialog and select a font for the 
command list. 

 

7.3.1 Main Screen Dialog - Cmd-Editor Method 
In the Cmd-Editor Method dialog, commands related to methods are inserted in the 
command list. Using these commands, the Command Editor can load a method, measure 
standards assigned to it, conduct a regression and calculate BEC values and detection 
limits. 

The dialog contains five property pages. Within each of the property pages, the parameters 
of a specific command of the Command Editor can be set. If the dialog has been opened 
from the menu of the Main application window, all property pages are enabled. Commands 
are inserted by pressing the <Insert> button at the bottom of the dialog. If the dialog has 
been opened by double clicking on a command in the command list, only the property page 
corresponding to that command is active. Command parameters are changed pressing the 
<Edit> button at the bottom of the dialog. 

The Command Buttons 
Insert 

This command button is only visible if the CMD-Editor Method dialog has been opened 
from the menu. Press this button to insert the command related to the active property page 
in the command list. The command is inserted behind the currently highlighted command. 

Edit 

This command button is only visible if the CMD-Editor Method dialog has been opened by 
double clicking on a command in the command list. Press this button to copy the new 
parameters of the selected command to the command list. 

Close 

Select this command to close the dialog. No other actions are performed. 
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The dialog contains the following property pages: 
Property Page Method 
Property Page Analyt. Std. 
Property Page Regress 
Property Page Standardize 
Property Page BEC & DL 

Previous: 
Main Screen Menu - Cmd-Editor 
 

7.3.2 Property Page  - Method 
The stored methods are listed in the Method list box. Select the button Only Std. Addtion, if 
only standard addition methods are to be shown, select All Methods, if all methods are to be 
shown. 

To select a method, place the selection cursor on the name for the method. A method filter 
can be selected in the Filter drop-down list box, if necessary. 

The position of a rinse sample for the method can be defined in the Position of method rinse 
drop-down list box. The system drives the Autosampler to this sample between 
measurements on the other samples defined for this method. This is to minimize memory 
effects and to ensure that the sample introduction system is clean. 

The rinse time for this sample is defined in the Rinse time text box in the Sample 
Introduction dialog during Method Development.  

Property Sheet: 
Main Screen-Dialog Cmd-Editor Method 
 

7.3.3 Property Page - Analyt. Std. 
The position, the type and the name of standards for measurements are defined in this 
dialog.  

The position in the tray, the type of standard and the name of the standard are selected 
using drop-down list boxes. Please see section Analytical Standards for a description of 
the available types. 

If this property page has been opened from the Main Screen-Dialog Cmd-Editor Sample, 
then the calibration and standardization standards are not contained in the Standard Type 
list box  

The name of the standard can be selected in the Standard name drop-down list box after 
the type of standard has been defined. This list box contains all standards of the type 
selected above that have been assigned to the method.  

See also: 
Spectrometric Calculations 
Standards Library List dialog 
Standards Library (Edit Standard) dialog 

Property Sheets: 
Main Screen-Dialog Cmd-Editor Method 
Main Screen-Dialog Cmd-Editor Sample  
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7.3.4 Property Page - Regress 
Select any or all lines for the calculation of the regression in this porperty page. Before this 
command is added to the command list, a method must have been loaded, the positions of 
the calibration standards must be defined and the standards must be measured using the  
Property Page Analyt. Std.in the Main Screen-Dialog Cmd-Editor Method. After 
measuring the calibration standards, the system calculates first degree calibration curves. 

Select Channel List Box 

All the lines that have been defined for the method are listed with their wavelengths in the 
Channels list box. Mark individual lines for the regression, or select the entry "All Lines" to 
perform the regression of all lines at once. 

In the Normal mode, one or all lines can be selected for regression. In the Std.Add. mode, 
all lines are automatically selected. 

Mode Group Box 

Select whether a normal or a standard addition regression is to be performed. A standard 
addition regression calculates the standard addition calibration curve and automatically sets 
the standard addition flag of the method. 

See also: 
Spectrometric Calculations 

Property Sheet: 
Main Screen Dialog - Cmd-Editor Method 

 

7.3.5 Property Page - Standardize  
Select any or all lines for which a standardization is to be conducted in this property page. 
Before this command is listed in the command list, the command for loading the given 
method must be listed, the positions of the standards must be defined and the standards 
must have been measured using the Property Page Analyt Std.  in the Main Screen-
Dialog Cmd-Editor Method.  

All the lines that have been defined for the method are listed with their wavelengths in the 
Channels list box. Mark individual lines for the standardization or select all the lines at once 
with the All Lines entry. 

See also: 
Spectrometric Calculations 

Property Sheet: 
Main Screen-Dialog Cmd-Editor Method 
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7.3.6 Property Page - BEC & DL  
Select any or all lines for which the BEC and the detection limit are to be calculated in this 
property page. Before this command is listed in the command list, the command for loading 
the given method must be listed, the positions of the BEC & DL low and high standards must 
be defined in the command list, and the standards must be measured using the Property 
Page Analyt.Std. of the Main Screen-Dialog Cmd-Editor Method. 
All the elements that have been defined for the method are listed with their wavelengths in 
the Channels list box. Mark the All Lines entry to activate the calculation for all the 
elements and wavelengths.  

Mark an individual line to activate the calculation for this line only. 

See also: 
Spectrometric Calculations 

Property Sheet: 
Main Screen-Dialog Cmd-Editor Method 
 

7.3.7 Main Screen Dialog - Cmd-Editor Sample 
In the Cmd-Editor Sample dialog, commands related to measuring samples are inserted in 
the command list. Using these commands, the Command Editor can measure unknown 
samples, standards, and special samples. Depending on the choices made in the dialogs 
Spike analysis logic, Duplicate analysis logic, and Serial dilution logic of the menu 
Sample Logic in the Method Development application window, the Command Editor will 
eventually perform specific commands depending on the results of the measurements of 
these special samples.  

The Command Buttons 
Insert 

This command button is only visible if the CMD-Editor Method dialog has been opened 
from the menu. Press this button to insert the command related to the active property page 
in the command list. The command is inserted behind the presently highlighted line. 

Edit 

This command button is only visible if the CMD-Editor Method dialog has been opened by 
double clicking on a command in the command list. Press this button to copy the new 
parameters of the selected command to the command list. 

Close 

Select this command to close the dialog. No other actions are performed. 

The dialog contains the following property pages: 
Property Page Sample 
Property Page Analyt. Std. 
Property Page Duplicate 
Property Page Dilution 
Property Page Spike 
Property Page Rinse 

Previous: 
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Main Screen Menu - Cmd-Editor 
 

7.3.8 Property Page - Sample 
The sample names and positions for unknown samples that are to be measured are defined 
in this property page. The command for loading the given method must be listed, and the 
positions of the standardization standards must be defined and the standardization 
standards must be measured, before the unknown samples are listed in the command list.  

Entries can be made in the sample name and identification text fields defined for the method 
in the Input Format dialog during Method Development. If the Origin for a sample 
identification field has been defined as Operator defined list in the Input Format dialog, 
then the entries for the sample information can be taken from drop-down list boxes. The 
entries of these list boxes are taken from the "ps_sid.asc" file in the "\SPECTRO\SETS" 
directory and can be changed by the user.  

Automatic Insertion of Sample Measure Commands 

If a number is entered into one of the sample name or identification fields that has not been 
defined as a formula, weight, volume or dilution field, then a check box appears to the right 
of the sample identification text box, under the Auto increment heading. If the following 
samples are to be automatically numbered with increasing numbers, then activate this check 
box and enter the number of samples in the Samples text box at the bottom of the dialog. 
After pressing the <Insert> button of the property sheet, the commands for measuring these 
samples are automatically inserted in the command list. The system assigns the samples to 
increasing sample tray positions. 

An arbitrary number of samples with the same names and identifications can be defined in 
the Replicates text box. After pressing the <Insert> button of the property sheet, the 
commands for measuring these samples are automatically inserted in the command list. 

Property Sheet: 
Main Screen Dialog - Cmd-Editor Sample 

 

7.3.9 Property Page - Duplicate  
The positions of the duplicate samples (placed into the tray two times) are entered in this 
property page. The sample names and other defined sample identification fields can also be 
filled from here. 

The drop-down list boxes are used to define the position in the tray and the sample name. 
The system automatically places the selected sample name into the Sample ID display field. 
This can be changed in the Edit SIDs dialog opened with the <Edit SID> command button.  

If an existing command list is being modified, then the new command is entered below the 
currently selected line when the <Insert> command button is activated. 

Property Sheet: 
Main Screen-Dialog Cmd-Editor Sample 
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7.3.10 Property Page - Dilution   
Samples that are also to be measured after dilution and their positions in the tray are defined 
in this property page. 

The drop-down list boxes are used to define the position of the unknown sample that is to be 
diluted in the tray and its sample name. The system automatically places the selected 
sample name into the Sample ID display field as the name for the diluted sample.  

A dilution factor that is independent of any dilution calculations defined for the method is 
entered in the Serial Dilution text box. 

Property Sheet: 
Main Screen-Dialog Cmd-Editor Sample 

 

7.3.11 Property Page - Spike  
Unknown samples to which known concentrations of elements are to be added (from a 
standard) before remeasuring, and their positions in the tray, are defined in this property 
page. 

Drop-down list boxes are used to define the position in the tray and the name of the sample 
to which the addition is to be made (Measured Samples). The system automatically places 
the selected measured sample name into the Sample ID display field. The name for this 
sample to which the addition has been made can be changed in the Edit SIDs dialog 
opened with the <Edit SID> command button.  

The name of the spike standard that is to be added to the unknown sample must be selected 
in the Spike identity drop-down list box. This spike standard must be defined as such in the 
library of standards from the Standards Library (Edit Standard) dialog in the Method 
Development application window. 

See also: 
Spike analysis logic dialog 

Property Sheet: 
Main Screen-Dialog Cmd-Editor Sample 

 

7.3.12 Property Page - Rinse 
The position of a rinse sample is defined in the drop-down list box in this property page. The 
rinse time is defined in seconds in the Rinse time text box.  

The rinse function is used to clean and to conditionize the system. It is possible e.g. to clear 
the system after a cleaning procedure 10 times with 25 mL each, or to define a rinse 
procedure with 10 mL solution to clean and twice rinses to conditionize the system at the 
beginning of a command list. 

Property Sheet: 
Main Screen Dialog - Cmd-Editor Sample 
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7.3.13 Main Screen Dialog - User Command  
Commands for the Command Editor can be entered in the text box in this dialog. We 
recommend that commands be entered using the menu commands in the Cmd-Editor 
menu. 

When an existing command list is modified, the new command is carried into the line below 
the line currently selected in the command list.  

The Command Button 
Insert 

Select this command button to insert the command into the command list. 

Previous: 
Main Screen Menu - Cmd-Editor 

 

7.3.14 Main Screen Dialog - Bracketed Unknown Sample 
The position of the unknown sample that is to be measured with the bracketing procedure 
and the names of the respective high and low bracketing standards are defined with the 
drop-down list boxes in this dialog. The bracketing standards must be previously defined 
using the Bracketing Standard submenu command opened with the "Bracketing" menu 
command in the Cmd-Editor menu.  

The sample identification information for the unknown sample can be entered in the lower 
section of the dialog. It is also possible to calculate concentrations with dilution formulas. If 
the Origin for a sample identification field has been defined as Operator defined list in the 
Input Format dialog, then the entries are taken from the "ps_sid.asc" file in the 
"\SPECTRO\SETS" directory.  

Sample identification fields can be modified in the Input Format dialog in the Method 
Development application window. 

The Command Buttons 
Insert 

This command button is only visible if the CMD-Editor Method dialog has been opened 
from the menu. Press this button to insert the command related to the active property page 
in the command list. 

Edit 

This command button is only visible if the CMD-Editor Method dialog has been opened by 
double clicking on a command in the command list. Press this button to copy the new 
parameters of the selected command to the command list. 

See also: 
Spectrometric Calculations 

Previous: 
Main Screen Menu Cmd-Editor, Bracketing submenu 
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7.3.15 Main Screen Dialog - Bracketing Begin 
The elements that are to be measured with the bracketing procedure are selected in this 
dialog. The bracketing standard must be previously defined using the Bracketing Standard 
submenu command opened with the "Bracketing" menu command in the Cmd-Editor menu. 

The elements must be individually selected in the drop-down list box and the number of 
cycles defined for each element before inserting each element into the command list (see 
below).  

The entry in the Cycles text box defines the number of measurement cycles. 

When, for example, 2 cycles have been defined, the measurement is conducted as 
follows: 

BStd/L - sample - BStd/H - sample - BStd/L 

where: 

BStd/L = low bracketing standard  

BStd/H = high bracketing standard 

If an existing command list is being modified, then the new command is entered below the 
currently selected line when the <Insert> command button is activated. 

The Command Buttons 
Insert 

This command button is only visible if the CMD-Editor Method dialog has been opened 
from the menu. Press this button to insert the command related to the active property page 
in the command list. 

Edit 

This command button is only visible if the CMD-Editor Method dialog has been opened by 
double clicking on a command in the command list. Press this button to copy the new 
parameters of the selected command to the command list. 

See also: 
Spectrometric Calculations 

Previous: 
Main Screen Menu Cmd-Editor, Bracketing submenu 

 

7.3.16 Main Screen Dialog - Bracketing Standard 
Calibration standards can be selected as bracketing standards for the bracketing 
procedure in this dialog.  

Select the position and the name of the standard in the respective drop-down list boxes. 

If an existing command list is being modified, then the new command is entered below the 
currently selected line when the <Insert> command button is activated. 

The Command Buttons  
Insert 
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This command button is only visible if the CMD-Editor Method dialog has been opened 
from the menu. Press this button to insert the command related to the active property page 
in the command list. 

Edit 

This command button is only visible if the CMD-Editor Method dialog has been opened by 
double clicking on a command in the command list. Press this button to copy the new 
parameters of the selected command to the command list. 

See also: 
Spectrometric Calculations 

Previous: 
Main Screen Menu Cmd-Editor, Bracketing submenu 

 

7.3.17 Main Screen Dialog - Edit SIDs  
In this dialog, the entries for the sample identification fields defined in the Input Format 
dialog during method development can be entered or chosen from drop-down list boxes, 
respectively. 

If the Origin for a sample identification field has been defined as Operator defined list in 
the Input Format dialog, then the entries for the sample information can be taken from 
drop-down list boxes. The entries of these list boxes are taken from the "ps_sid.asc" file in 
the "\SPECTRO\SETS" directory and can be changed by the user. 

Sample identification fields can be modified in the Input Format dialog in the Method 
Development application window. 

Previous: 
Property Page Duplicate 
Property Page Dilution 
Property Page Spike 

 

7.3.18 Main Screen Dialog - Dyn. Measurement Correction 
Activate the respective check boxes to activate printing of the uncorrected results and to 
activate adjustment of the measured concentrations to those of the certified concentrations 
during dynamic measurement correction in this dialog.  

If an existing command list is being modified, then the new command is entered below the 
currently selected line when the <Insert> command button is activated. 

The Command Button  
Insert 

Select this command button to insert the respective command into the command list. 

See also: 
Spectrometric Calculations 

Previous: 
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Main Screen Menu - Cmd-Editor, Dyn. Measurement Corr. submenu 
 

7.3.19 Main Screen Dialog - Cmd-Editor Dilutor Commands 
Set the parameters of Autodilutor commands in this dialog.  

The Command Buttons 
Insert 

This command button is only visible if the CMD-Editor Method dialog has been opened 
from the menu. Press this button to insert the command related to the active property page 
in the command list. The command is inserted after the highlighted line in the command list. 

Edit 

This command button is only visible if the CMD-Editor Method dialog has been opened by 
double clicking on a command in the command list. Press this button to copy the new 
parameters of the selected command to the command list. 

Close 

Select this command to close the dialog. No other actions are performed. 

The dialog contains the following property pages: 
Property Page Prepare 
Property Page Cond. Diluted 
Property Page Dilutor Rinse 

Previous: 
Main Screen Menu - Cmd-Editor 
 

7.3.20 Property Page - Prepare 
The position of the sample prepared by the autodilutor and the positions of the solutions 
used to make the prepared sample are defined in this property page.  

Tray Position Drop-Down List Boxes 

Below the Tray Position heading, enter the position of the prepared sample in the 
Destination drop-down list box. Enter the position of the original sample in the Source 1 
drop-down list box. Enter the positions of any solutions which is used to dilute or to be added 
to the prepared sample in the Source 2 and 3 drop-down list boxes. 

Volume Text Boxes 

The entries in the Volume text boxes for Source 1, 2 and 3 define the volumes of the 
solutions to be added to the prepared sample (Destination). The entry in the Volume text 
box for the Destination defines the end volume for the dilution and must be equal or larger 
than the sum of the source volumes. If the destination volume is larger than the sum of the 
source volumes, the autodilutor adds water until the destination volume is reached. 

Autoincrement Check Boxes 

Check this box, if the positions of the solution is to be incremented each time the <Insert> 
button is checked. 

Samples Text Box 
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Enter the number of dilution commands, which are to be inserted automatically after pushing 
the <Insert> command. The tray positions are incremented according to the choices above. 

Property Sheet: 
Main Screen Dialog - Cmd-Editor Dilutor Commands 
 

7.3.21 Property Page - Cond. Diluted 
Enter in this property page the parameters for a sample measurement it the sample is to be 
conditionally diluted. The position of samples to be conditionally diluted, and the target 
positions for the diluted sample are defined in this property page. The sample identification 
information can also be entered here. 

The conditional dilution is only conducted if the measured values exceed the tolerances 
defined in the method. Only the elements that exceeded the tolerances are measured again 
after the dilution. The tolerance range for all lines of a method is defined in the Serial 
Dilution Logic dialog which is opened with the "Serial Dilution" menu command in the 
Sample Logic menu of the Method Development application window. Tolerances for 
single lines are defined in the Exceptions Serial Dilution Logic dialog. 

The tray positions of the unknown sample (Tray Position) and the target position for the 
dilution (Dest. Tray Position) are defined in the respective drop-down list boxes.   

The end volume for the dilution is defined in the Dest. Volume text box. 

The sample identification information for the unknown sample can be entered in the lower 
section of the dialog. If the Origin for a sample identification field has been defined as 
Operator defined list in the Input Format dialog, then the entries for the sample 
information can be taken from drop-down list boxes. The entries of these list boxes are taken 
from the "ps_sid.asc" file in the "\SPECTRO\SETS" directory and can be changed by the 
user.  

If unknown samples that have been placed sequentially into the tray are to be conditionally 
diluted, then the Auto increment check box that appears to the right of the first sample 
identification field can be activated. 

The number of sequential unknown samples to be diluted is entered in the Samples text 
box. The number of dilutions to be conducted for each unknown sample is entered in the 
Replicates text box. 

Property Sheet: 
Main Screen-Dialog Cmd-Editor Dilutor Commands 

 

7.3.22 Property Page - Dilutor Rinse  
Define a rinse procedure to clean the Autodilutor syringe in this dialog. The command to 
conduct the rinse procedure can then be inserted at any point into the command list; for 
example, before beginning a series of dilutions or between certain samples, etc. The dilutor 
is rinsed with the solution selected in the Rinse Position drop-down list box of the Global 
Settings property page.  

Enter the volume for the rinse in the Rinse Volume text box. Enter the number of rinses in 
the Number of Rinse text box.  

Property Sheet: 
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Main Screen-Dialog Cmd-Editor Dilutor Commands 

 

7.3.23 Main Screen Dialog - Select File for Results 
Use this dialog to store results which are measured in the Command Editor with a different 
name than chosen during method development in the Data File Parameter dialog.  

Select the button Static filename to enter the path and the name for the result.  

Select the button Date & Time or Date to store the results using filenames of the structure 
MMDDhhmm or YYYYMMDD, respectively. 

The Command Buttons 
Browse 

This pushbutton is only active, if the radio button Static filename is selected. Open the 
Select existing Result File dialog and select or enter path and filename. This is the 
standard WINDOWS dialog to select a file from a storage medium. 

Insert 

This command button is only visible if the dialog has been opened from the menu. Press this 
button to insert the command related to the active property page in the command list. The 
command is inserted behind the presently highlighted line. 

Edit 

This command button is only visible if the dialog has been opened by double clicking on a 
command in the command list. Press this button to copy the new parameters of the selected 
command to the command list. 

Close 

Select this command to close the dialog. No other actions are performed. 

Previous: 
Main Screen Menu - Cmd-Editor 
 

7.3.24 Main Screen Dialog - Protocols 
Open this dialog in the Cmd-Editor menu selecting the "Protocols" menu command. The 
dialog consists of three property pages showing protocol files of the Command Editor. In this 
dialog, standardization data, BEC and DL data, and the Command List Report for the 
command list are shown. 

The Command Buttons 
Delete 

Push this button to delete the logbook shown in the selected property page. 

Close 

Push this button to close the dialog. 

The dialog contains the following property pages: 
 Property Page Standardiz. Info 
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 Property Page BEC & DL Info 
 Property Page Report 

Previous: 
Main Screen Menu - Cmd-Editor 
 

7.3.25 Property Page - Standardiz. Info 
This property page shows the standardization data, if a standardization has been performed 
in the command list. The data are contained in the file Bat_stdz.asc in the directory Auto.  

Property Sheet: 
Main Screen Dialog - Protocols 
 

7.3.26 Property Page - BEC & DL Info 
In this property page, the BEC und DL - data are shown, if the corresponding commands 
have been inserted in the command list. These data are contained in the file Bat_stdz.asc in 
the directory ..\Auto. See property page BEC & DL of the Cmd-Editor Method dialog for 
more information. 

Property Sheet: 
Main Screen Dialog -  Protocols 

 

7.3.27 Property Page - Report 
This property page contains the command-list report. This is a detailed list of all commands 
submitted by the Command Editor to the instrument during the last session performed.  

Property Sheet: 
Main Screen Dialog - Protocols 

 



 

 SPECTRO CIROS CCD
Main Application Window

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           7 

7.4  Main Screen Menu - Applications  
This menu contains menu commands for switching to other application windows, to open 
libraries, to define new Autosampler trays and to set new output filters. 

The following menu commands are available: 

 Method Development 
Select this menu command or command button to create a new method or to modify 
an existing method. The Select Method dialog opens. Here it is possible to select 
and load an existing method for modification or it is possible to select the <New> 
command button to create a new method. When an existing method is selected, it is 
loaded into the Method Development application window. When the <New> button 
is selected, the Create New Method dialog opens. 

 Scan Manager 
The Scan Manager application window opens when this menu command or 
command button is selected. Here it is e.g. possible to qualitatively scan samples, to 
conduct semi-quantitative measurements, and to install user defined lines. 

 Measure Window 
The Select Method dialog opens when this menu command or command button is 
selected. Here it is possible to select a method and then to load the method into the 
Measure application window in order to conduct manual analyses. 

 Application Library 
Select this menu command to open the Application Library dialog. Here it is 
possible to enter new application names or to modify existing application names. 
Application names must be entered in this dialog before methods can be assigned to 
them. 

 Standards Library 
Select this menu command to open the Standards Library List dialog in which the 
entries for existing standard samples can be viewed or modified or new standard 
samples can be defined.  

 Complete Lines Library 
Select this menu command to open the Line Library dialog in which the data for 
stored wavelengths can be viewed or modified. 

 Autosampler Trays 
Select this menu command to open the Autosampler Tray Definition dialog. Trays 
used for automatic measurements with the Autosampler can be defined in this dialog. 

 Output Filter 
Select this menu command to open the Select Output Filter dialog. Here it is 
possible to display, modify or create output filters (parameters for output of elements, 
units, etc.) for the existing methods. 
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7.4.1 Main Screen Dialog - Application Library  
This dialog displays the contents of the Application Library. Existing application names are 
displayed in the upper group box. New application names can be entered or existing names 
modified in the Application Name text box at the bottom of the dialog. The application name 
must be defined in this dialog before it can be assigned to a method during Method 
Development.  

The Command Buttons 
Store 

Select this command button to store the application name currently displayed in the 
Application Name text box and carry it into the list box at the top of the dialog. 

Delete 

Select this command button to delete the application currently selected in the list box.  

Rename 

Select this command button to rename the application currently selected in the list box: 
Select the desired application, the name is carried into the Application Name text box; enter 
the new name in the text box then select the <Rename> command button. The new name is 
stored in the list box at the top of the screen.  

See also: 
Method Development Dialog - Create New 

Previous: 
Main Screen Menu - Applications 

 

7.4.2 General Dialog - Standards Library List  
Standards that have been stored in the library of standards are displayed in this dialog. The 
data for the standards can be viewed, edited or deleted and new standards can be added 
with the command buttons in this dialog. 

The second name, author and date of the last changes for the standard currently selected in 
the list box are displayed in the display fields at the bottom of the dialog . 

The Command Buttons 
Edit, New 

Select these command buttons to open the Standards Library (Edit Standard) dialog. The 
information about the standard can be viewed and modified for stored standards and can be 
entered for new standards. The concentrations can be viewed, modified and/or entered after 
selecting the <Conc.> command button.  

Delete 

Select this command button to delete the standard currently selected in the list box. 

Copy 

Select this command button to open the Standards Library (Copy Standard) dialog. The 
selected standard can be stored under a new name here.  

Filter 
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Select this command button to open the Standards Library (Filter Settings) dialog. The 
way in which the standards in the library of standards are displayed can be defined here.   

Import 

Standard sample information can be imported from an external standard data file using this 
command button. Select this command button to open the Import/Export of Standard 
Samples dialog. This is the general WINDOWS dialog for selecting files from a storage 
medium. The file name and path for the file with the standard sample data that is to be 
imported can be chosen in this dialog.  

Export 

Standard sample information can be exported into an external standard data file using this 
command button. Select this command button to open the Import/Export of Standard 
Samples dialog. This is the general WINDOWS dialog for selecting files from a storage 
medium. The file name and path for the file with the standard sample data that is to be 
exported can be entered in this dialog.  

Previous: 
See Recurring Dialogs 

 

7.4.3 General Dialog - Standards Library (Edit Standard)  
When this dialog has been opened with the <Edit> command button, it contains the 
information stored for an existing standard. When this dialog is opened with the <New> 
command button, the fields are empty and there are no marks in the check boxes. Enter or 
modify the information for the standard in the respective text boxes and activate the check 
boxes as necessary for the standard: 

The First Name is the name that is displayed in the Standards Library List dialog. It is 
also possible to enter a Second name, the name of the person entering the data (Author), 
the name of the manufacturer (Producer) and any comments. 

The sample type can be defined with the check boxes in the lower section of the dialog. 

The date and time when the last changes were made to the data for the standard are 
displayed at the bottom of the dialog. 

The Command Button 
Conc. 

Select this command button to view, edit or enter the concentrations for the standards. The 
Standards Library (Edit Concentrations) dialog opens. 

Previous: 
General Dialog - Standards Library List 
Method Development Dialog - Standardization Standards of (Line) 
Method Development Dialog - Edit Standard Selection for Method 
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7.4.4 Standard Types 
This section contains a short description of the standard types, as contained in the Sample 
Type group box of the Standards Library (Edit Standard) dialog. For a more detailed 
description, see section Analytical Standards. 

Calib. Standard 

This type of standard is used for the calibration of methods.  

Stdization 

This type of standard is used to standardize methods. 

Control & Dyn Corr. 

This type of standard is used for dynamic measurement correction. 

Blank 

Blank solution for blank value corrections.  

BEC and DL High Standard 

High standard for calculation of the BEC value and the detection limit. 

Calib. Verif. Standard (CV) 

Standard used to check the calibration. 

Interf. Check Stand. AB (ICS) 

Standard used to check the line selection and calibration through spectral interference. 

Spike 

A spiked standard solution. 

See also: 
Spectrometric Calculations 

 

7.4.5 General Dialog - Standards Library (Edit Concentrations) 
View, edit and enter the concentrations for the elements in the standard in this dialog.  

If this dialog is opened during Method Development, the system automatically lists the 
Elements that have been defined for the method. The Concentrations and the 
corresponding Units can also be defined. Internal and external tolerances can be entered in 
absolute concentrations. The system uses these entries for control sample measurements, 
for example.  

The Default Unit drop-down list box below the table can be used to define the unit that is 
entered into the table by the system when a new element concentration is defined.  

The Command Buttons 
Fill Area 

Select this command button to enter a given concentration into all the selected 
Concentration cells: enter the given concentration into the first of the cells; select the first 
cell and the following cells into which the entry is to be copied; select the <Fill Area> 
command button - the concentration is copied into all the selected cells.  

Clear 
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Select this command button to delete the entries from a selected block of cells.  

See also: 
Working in Spreadsheets 

Previous 
General Dialog - Standards Library (Copy Standard) 
General Dialog - Standards Library (Edit Standard) 

7.4.6 General Dialog - Standards Library (Copy Standard)  
The data stored for the sample selected in the Standards Library List dialog is displayed in 
the dialog. Enter the information for the copy of the standard and select the sample type 
with the check boxes in the lower group box. The new standard must have a unique name in 
the First Name text box. The concentrations can be viewed and modified in the dialog 
opened with the <Conc.> command button (see below).  

When the data has been entered, activate the <OK> button. An additional dialog which asks 
whether or not the standard is to be copied, opens. Confirm with the <Yes> command button 
- the new standard is entered into the library of standards.  

The First Name is the name that is displayed in the Standards Library List dialog. It is 
also possible to enter a Second name, the name of the person entering the data (Author) 
the name of the manufacturer (Producer) and any comments. 

The Command Buttons 
Conc. 

Select this command button to view, edit or enter the concentrations for the standards. The 
Standard Library (Edit Concentrations) dialog opens. 

Print 

Select this command button to print the data for the standard.  

Previous: 
General Dialog - Standards Library List 

 

7.4.7 General Dialog - Standards Library (Filter Settings)  
The maximum number of standards (Max. Standards) to be displayed, the Library name, 
the Author, and the Producer of the samples to be displayed can be entered in the text 
boxes in the upper group box.  

The standard types that are to be displayed can be selected with the Sample Type check 
boxes.  

Only standards corresponding to the defined criteria are displayed in the previous dialog 
when this dialog is closed.  

Previous: 
General Dialog - Standards Library List 
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7.4.8 General Dialog - Standards Library (Import/Export)  
The standards that are to be imported to or exported from the library of standards must be 
selected in this dialog. The standards that are available are listed in the main section of the 
dialog. Click on the names of the standards using the <Shift> or <Ctrl> key to mark more 
than one standard.  

The name and path of the standard data file from which the data is to be imported or into 
which it is to be exported is displayed in the text box at the bottom of the screen. This can be 
changed after selecting the <File> command button. The Import/Export of Standard 
Samples dialog opens. This is the general WINDOWS dialog for selecting files from a 
storage medium. 

The Command Buttons 
File 

Select this command button to change the name and/or path for the standard data file. The 
Import/Export of Standard Samples dialog opens. 

Previous: 
General Dialog - Standards Library List 

 

7.4.9 Main Screen Dialog - Line Library  
The lines of the Complete Linie Library are displayed in the main list box in this dialog. The 
elements and wavelengths of the lines are listed along with the sensitivity - for 1 mg/L), the 
spectral order and the line type (atomic line=I, ionic line=II). Additional information about 
BEC values and detection limits is displayed for some lines and known spectral interferences 
can be entered but is for information only. The library contains 15800 wavelengths. 

There is an edit field above the list box. The entries for a wavelength can be changed after it 
is brought into the edit line. The following data fields are available: 

 

Pri a plus sign (+) in this column indicates that the line is a 
proposed line recommended for installing 

El the element symbol 

WaveLen the wavelength for the line 

Sensitivity The relative sensitivity of the line. The higher the 
number, the more sensitive the line 

Order the spectral order of the line (SPECTRO uses mainly 
first order lines) 

Type the line type: I=atomic, II=ionic 

BEC the expected background equivalent concentration for 
the line 

Dl the expected detection limit for the line 

Interference known spectral interferences can be entered here; for 
information only 
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The Command Buttons 
Page Up, Page Down 

Select these command buttons below the list of lines to scroll "page-wise" through the 
library. 

Edit, New 

In order to modify the entries stored for a wavelength, the row must carried into the edit line: 
select the row then activate the <Edit> command button. The information is carried into the 
edit line and can be modified. Carry any changes into the list box with the <Save> command 
button.  

The edit line can be cleared so that the data for a new line can be entered with the <New> 
command button. Carry the new data into the list box with the <Insert> command button.  

Save 

Select this command button to carry changes in the edit field into the list box. 

Insert 

Select this command button to carry newly entered data into the list box. 

Delete 

Select this command button to delete the row currently selected in the list box.  

Display 

Select this command button to change the way in which the line information is displayed. 
The How to Display Wavelength dialog opens.  

See also: 
The Line Types 
Spectrometric Calculations 

Previous: 
Main Screen Menu - Applications 

 

7.4.10 Main Screen Dialog - How to Display Wavelengths  
The way in which the the lines of the Complete Lines Library are sorted can be changed 
using the fields in this dialog. 

The lines can be sorted in increasing order according to: 
  Element and wavelength 

  Element and sensitivity 

  Wavelength 

To view only the proposed lines, activate the Best Lines check box.  

Additional information can be entered in the Element, Start Wavelength and Sensitivity 
fields. Entries in these fields are then the values at which the search and display begins. 
These fields are active or inactive depending on the current sorting criteria.  

The first entry in the previous dialog corresponds to the entries here when this dialog is 
closed with the <OK> command button. 
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Previous: 
Main Screen Dialog - Line Library 

 

7.4.11 Main Screen Dialog - Autosampler Rack Selection  
Racks that have already been selected are displayed in the list box in the upper group box 
with the number of containers, the radius and the maximum submergence depth.  

The predefined racks are listed in the Rack Definition group box. To the right of the list box 
with the names are several display fields. The number of sample containers in the x and y 
directions, the coordinates for the center of the first container along the x- and y-axes, the 
distance between the centers of the containers along the x- and y-axes, the maximum 
submergence depth for the needle and the radius of the containers are displayed for the rack 
currently selected in the list.  

The Command Buttons 
Insert, Remove 

To select a rack and carry it into the selected position in the upper list box and into the given 
position in the Autosampler Tray Definition dialog, select the name in the Rack Definition 
group box and then select the <Insert> command button.  

Select a given rack in the upper list box. Then select the <Remove> command button to 
delete a rack from the upper list box. 

Previous: 
Main Screen Dialog - Autosampler Tray Definition 

 

7.4.12 Main Screen Dialog - Autosampler Tray Definition 
Autosampler trays can be edited and defined in this dialog.  

The contents of the tray loaded in the dialog is shown Selected Tray Preview group box. All 
sample containers of the tray are painted as circles with the container radius at the container 
position. The container currently selected in the sample data list box is colored blue, the 
other ones gray. 

The position data of the containers of the current tray are shown in the container data list box 
in the lower part of the dialog. Above this list box, a line of text boxes permits to enter data of 
new containers on the tray. 

Loading a Whole Tray 

Whole trays are stored by default in the directory \SPECTRO\AUTO and have the extension 
.try. They can be loaded pressing the <Load> button.  

Defining a Tray 

It is possible to define a user defined tray. To do so, the coordinates of containers have to be 
entered. There are two ways of entering coordinates: Inserting predefined racks, and 
inserting individual containers. 
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Inserting Predefined Racks 

A predefined sample rack can be loaded and placed on the tray. Press the button <Rack> to 
open the Autosampler Rack Selection dialog. A predefined rack can be inserted in one of 
five standard positions on the tray. 

Inserting Individual Containers 

Coordinates of container positions can be entered in the text box line above the container 
data list box.  

To define a container position for a tray, enter the x and y coordinates in the text boxes X-
Pos and Y-Pos in multiples of 1/10 mm. The depth to which the needle submerges (z-
position) is entered in the Z-Pos text box also in multiples of 1/10 mm. Enter the radius of the 
container in the text box Radius. Select the <Ins above> or <Ins below> command button to 
carry the coordinates into the list box above or below the currently marked entry.  

A unique name for the position should be entered in the Text text box and the radius of the 
sample container (for information) in the Radius text box. The radius is automatically 
entered for subsequent containers.  

After inserting all predefined racks and individual containers, the new tray can be stored 
pressing the <Save as> button. 

The Command Buttons 
New 

Select this command button to clear the entries for the definition of a new sample rack. 

Load 

Select this command button to load a stored sample tray. The Load an existing Tray File 
dialog opens. 

Rack 

Select this command button to load the coordinates of containers within predefined standard 
racks. The Autosampler Rack Selection dialog opens. 

Save 

Select this command button to store the sample tray under the current name. This command 
button is not active unless a stored autosampler tray has been loaded. 

Save As 

Select this command button to store the current tray under a new tray name. The Save 
Autosampler Tray dialog opens.  

Ins. above 

Select this command button to insert the data of the current container in the text box line into 
the container data list box above the currently selected line. 

Ins. below 

Select this command button to insert the data of the current sample in the text box line into 
the container data list box below the currently selected line. 

Rinse&Waste 

This button copies the positions of the rinse and waste container on an automatic rinse unit 
to the tray.  

Delete 

Select this command button to delete the line currently selected in the container data list box. 
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Move XY 

After this button is pressed, the autosampler needle drives to the X-Y-position contained in 
the text boxes above. 

Move Z 

After this button is pressed, the autosampler needle is lowered by the amount contained in 
the Z-Pos. text box. 

Previous: 
Main Screen Menu - Applications 
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7.5  Main Screen Menu - System  
The menu commands in this menu are used for setting generator parameters, performing 
service functions inculding reprofiling of the optic, and defining user levels and passwords.  

The following menu commands are available: 

 Instrument Parameters 
Select this menu command or command button to open the Instrument Generator 
Parameter dialog. The SPECTRO CIROS CCD's plasma and peristaltic pump can be 
turned on/off in this dialog and the plasma power, pump speed, the gas flow rates and 
the torch position can be set here.  

  Reprofile Optic 
Select this menu command to open the Reprofile Optic dialog. The instrument optic 
can be selected for reprofiling here. Reprofiling the optic ensures that the system 
assignes the correct wavelengths to the measured intensities.  

 Initialize 
Select this menu command to initialize communication between the ICP and any 
supplementary instruments. 

 Service 
Select this menu command to open a submenu from which technical information about 
the system can be viewed. It is also possible to setup and start the UV transmission 
test. This menu command and submenu may be inactive, as the highest password 
level is required to open this submenu. 

 Autodilutor 
Select this menu command to open the Autodilutor dialog. This dialog serves for 
priming the Autodilutor before usage. 

 Hydride Generator 
This menu command opens the Instrument Macro List dialog. This dialog serves for 
editing and executing macro lists for checking some functions of the Hydride 
Generator. 

 Miscellaneous 
Select this menu command to open the Miscellaneous dialog. The basic settings for 
the instrument can be set in this dialog. It is possible, for example, to choose the 
software mode (Real - with an ICP or Demo) and to set several hardware test 
functions. 

 User, Levels and Passwords 
If the user name and password for the supervisor level was entered when the Smart 
Analyzer software was loaded, then the Userlist and passwords dialog opens when 
this menu command is selected. The list of defined users and the levels to which they 
have been assigned are displayed in this dialog. The passwords and the user levels 
can be modified.  
If the user name and password for one of the lower access levels was entered when 
the Smart Analyzer software was loaded, then the Edit user and password dialog 
opens when this menu command is selected. The user name and access level for the 
current user are displayed here. The user can change or enter a new password here. 

 Display Logbooks 
Select this menu command to open the Smart Analyzer (CIROS CCD) dialog. In this 
dialog, the error and communiciation logbooks of the Smart Analyzer are shown.  
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 Diagnostics 
Select this menu command to open the Instrument Control Server dialog. This dialog 
is only designed for service purposes.. 

The information in these dialogs is entered by SPECTRO personnel during 
manufacture of the instrument and should not be changed! 

The optic should be reprofiled every day! 
 

7.5.1 General Dialog - Instrument Generator Parameter  
The values for the generator and torch parameters applied to the instrument are displayed 
and can be modified in this dialog. The dialog contains two property pages. One named 
Generator is used to enter generator parameters, the other one is named Torch-Position 
and is used for setting and optimizing the torch position.  

In both property pages, there are two text edits for each instrument parameter. A text box 
contains the desired value and is editable by the user. A text label shows the actual state of 
the machine. It is displayed as black text on gray background behind or below the text box. 
Its contents cannot be modified. 

This dialog can be opened from several application windows. 
 

The Command Buttons 
Close 

The dialog is closed. No other action is performed. 

Current 

The current settings for generator or torch parameters are copied to the textboxes of the 
property pages. The values are copied only to the property page presently shown. 

The dialog contains the following property sheets: 
Property Page Generator 
Property Page Torch-Position 

See also: 
Analyzing Organic Materials 
Analyzing Samples with High Salt Contents 

Previous: 
See Recurring Dialogs 
 

7.5.2 Property Page - Generator 
In this property page, generator parameters can be entered and applied to the instrument. 
The actual generator parameters are shown right to the text boxes. They can be copied to 
the text boxes pressing the <Current> button at the bottom of the dialog. 

The plasma power and the gas flows can be entered in text boxes or changed by operating 
the slider buttons left of the text boxes.. 
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Generator Parameter Group Box 

Plasma Power Text Box and Slider Control 

The text box has two functions. If the plasma has been ignited, it shows the desired plasma 
power. During the starting and stopping procedure, a countdown variable is shown in the text 
box that indicates flushing of the torch with argon. The slider can also be used to modifiy the 
plasma power. The minimum value for the plasma power is 750 W, the maximum value is 
1700 W. Before starting the plasma, the text box is disabled. The plasma always starts with 
the default power of 1200 W. 

Pump step Drop-Down List Box 

The setting for the speed for the peristaltic pump can be selected in this drop-down list box. 
The speed can be set from 1 to 5. 

Coolant flow Text Box and Slider Control 

The coolant gas flow rate can be set. Note that there are minima for the coolant flow 
depending on to the plasma power. 

Auxiliary flow Text Box and Slider Control 

The auxiliary gas flow rate can be set. There is an minimum value for the auxiliary flow.  

Nebulizer flow Text Box and Slider Control 

The nebulizer gas flow rate can be set.  

Add. flow Text Box and Slider Control 

The additional gas flow rate can be set. 

Heating Drop-Down List Box 

The heater in the analytical chamber can be turned on (1) and off (1) with this drop-down list 
box. Depending on the properties of the solvent, it may be necessary to turn the heater off 
when measuring organic solutions. 

Generator State Group Box 

The current status of the plasma, the pump and the version number of the generator 
controller are displayed in this group box. 

The Command Buttons 
Plasma 

Select this command button to ignite/extinguish the plasma. The respective message is 
displayed in the Generator State group box  

Apply 

Select this comand button to apply changed values to the instrument. 

Quickstart 

During the ignition countdown, the <Apply> button is named Quickstart. Pushing the button 
now, by-passes the preflush procedure, and the plasma is ignited immediately. 

Standby 

In order to save gas during pauses in measuring when the instrument is to remain turned on, 
select this command button to activate the standy mode. The plasma power is reduced, and 
with it, the flow rates for the gas flows. Select this button again to return the parameters to 
their previous settings. The plasma should be allowed to stabilize for 5 minuts before 
continuing with measurements. 

Pump 
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Select this command button to turn the pump on/off. The respective message is displayed in 
the Generator State group box. Sample material is carried to the nebulizer when the pump is 
turned on. 

Property sheet: 
General Dialog - Instrument Generator Parameter 

 

7.5.3 Property Page - Torch-Position 
This property page is designed for finding and setting an optimum torch position. The 
optimum torch position depends on the application. Generally, it is the position in which the 
measured intensity for one or more selected lines becomes maximum. 

In the dialog, the intensities of all lines defined in the Scan Manager can be measured as 
function of the torch position and displayed in the list box Results. After each measurement, 
an entry is made in the list box containing the corresponding torch position in the second, 
third and forth column. In the first column, the intensities of the line selected in the Channel 
drop-down list box are shown. For each torch position, the program calculates the 
percentage of all installed spectral lines that have their maximum intensity at this position. 
This percentage is shown in the fifth column of the list box. 

The list box supports finding two types of optima graphically. First, the line in the list box 
corresponding to the maximum intensity of that line is colored green. Second, the list box line 
corresponding to the torch position at which most of the lines have their maximum is colored 
red. If both maxima coincide, the corresponding line of the list box is written in green 
characters on red background. 

To make a masurement, first enter a desired torch position. Then push the <Apply> button. 
The intensities of all installed lines are measured and stored. Up to twenty measurements 
are stored and displayed in the list box. 

The edit boxes for entering the torch position are named Horizontal, Vertical and 
Distance*. The torch position can also be changed pushing the minus and plus buttons left 
and right of the boxes. The step width while driving the torch is determined in the drop-down 
list box. The actual position of the torch is written below the edit boxes and can be 
transferred to them pushing the <Current> button at the bottom.  

All method specific torch postions are related to a base postion. If the base position is 
changed and stored, all method specific positions are changed by the same amount.  

The base torch position should be optimized using always the same line. Only then it 
is guaranteed that the method specific torch positions are correctly modified after a 
change in the stored base postion.  

If in the Scan Manager the parameters of a located line are assigned to an installed 
line, the torch position can be optimized using a user defined line. 
 

Channel Group Box  

In the channel drop-down list box, the line is selected of which intensities are displayed in the 
Result list box above. 

Time Group Box 

Select the total measurement time in this group box. The strategy is chosen by the software. 

Results List Box 
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This list box shows entries corresponding to the line selected in the Channel list box. The 
values are shown in five columns. The first column is the line intensity measured at the torch 
position given in the columns two, three and four. The fifth column gives the percentage of 
lines which have their maximum intensity at that position.  

The entry in the list box which corresponds to the position in which the intensity of the 
selected line is maximum is colored green. The entry which corresponds to the position in 
which the majority of the measured lines have their maximum is coloured red. If both entries 
coincide, the values are written in green color on red background. 

Double clicking on an entry in the list box transfers the torch position in that line in the text 
boxes Horizontal, Vertical, and Distance. 

Horizontal, Vertical and Distance* Text Boxes  

These boxes display the desired torch position which can be entered using the keyboard. 

Step Drop-Down List Boxes 

Select the step width while driving the torch. 

The Command Buttons 
Strategy 

Select this button to open the Measurement Strategy dialog. A strategy for the scan can be 
selected. 

Base  

After pushing this button, the stored base position for the torch is set. 

Store Pos. 

Push this buttion to store the base position. If the base position is changed and stored, all 
method specific torch positions will change by the same amount. 

Apply 

Select this button to move the torch to the selected position and perform a measurement. 

Clear 

Pushing this buttons clears the entries in the list box. 

 

* it doesn´t apply to SPECTRO CCD SOP  
 

Property Page: 
General Dialog - Instrument Generator Parameter 

 

7.5.4 General Dialog - Reprofile Optic 
The date and time of the last reprofiling procedure is displayed for information. The 
reprofiling procedure can be started and/or the generator parameters can be viewed and 
modified with the command buttons in this dialog. It is also possible to cancel the reprofiling 
procedure.  

The Command Buttons 
Yes 
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Select this command button to start the reprofiling procedure. You are asked to introduce the 
Reprofile Sample. Press <Start> to start,  <Flush and go> to start after a preflush, and 
<Abort> to cancel the reprofile procdedure. 

No 

Select this command button to cancel the reprofiling procedure. The system returns to calling 
window.  

Gen. Para 

Select this command button to open the Instrument Generator Parameter dialog. The 
plasma power, the pump speed, the gas flows and the torch position can be viewed and 
modified here. 

This dialog can be opened from several application windows. 

Previous: 
See Recurring Dialogs 

 

7.5.5 Main Screen Dialog - Autodilutor  
Open this dialog from the "System" menu of the Main application window. An automatic 
sample dilutor can be initialized and the syringe can be filled and emptied in this dialog (e.g. 
to clean it). Please refer to the manual of the Autodilutor for a detailed description of how to 
use the Autodilutor. 

Whether or not there is liquid in the syringe and, if so, the amount is displayed in the Actual 
Syringe State group box. 

Activate the <Initial> command button to drive the Autodilutor to the home position. The 
current parameters are transferred to the ICP instrument and all Autodilutor functions 
become active. The Autodilutor has always to be initialized before usage. 

Mark the Inlet or Outlet radio buttons to connect the syringe with the diluent or the sampling 
coil, respectively. 

The syringe can be filled with the amount entered in the Volume text box in the Syringe 
group box when the <Fill> command button is selected. The amount entered in the Volume 
text box is emptied from the syringe when the <Empty> command button is selected.  

The Command Buttons 
Fill, Empty 

Select the <Fill> command button to fill the syringe with the volume entered in the text box. 
Release the volume defined in the text box from the syringe with the <Empty> command 
button.  

Initial 

Select this command button to initialize and to drive the Autodilutor to the home position. 

Operation and setting of the parameters for the Autodilutor are described in the 
operation manual for the Autodilutor! 

See also: 
Autodilutor Supplementary Instrument 

Previous: 
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Main Screen Menu - System 
 

7.5.6 Main Screen Dialog Instrument Macro List 
This dialog is a command line interpreter that is used to send a list of commands to the 
hydrid generator. This is only necessary when testing the generator, not for using the 
generator as an analytical instrument. 

The available command lists are listed in the upper group box. By default, there are three 
command lists. One serves for testing the peristaltic pump, the second for checking the 
carrier gas flow and the third for switching the compression valve. 

The commands contained in the command lists currently selected in the upper list box are 
listed in the lower list box. These commands are performed from the beginning to the end 
after the <Process> button is pressed. 

The Command Button 
Process 

Select this command button to process the command file selected in the upper list box of the 
dialog. To check the peristaltic pump of the hydride generator, for example, select the 
respective command list and activate the <Process> command button. 

See also: 
Hydride Generator 

Previous: 
Main Screen Menu - System 

 

7.5.7 Main Screen Dialog - Miscellaneous  
Basic settings for the SPECTRO CIROS CCD can be defined in this dialog.  

The model of the instrument is displayed below the header bar. The Operation Mode group 
box is used to set the software mode to Real Mode (with an ICP) or Demo Mode (for 
demonstration purposes only, the software can be run on an external PC, etc.). 

Optic Text Box 

Define the amount of time allowed to elapse between two subsequent reprofiling procedures. 
Enter the number of minutes in the respective boxes. 

Detector Text Box 

Enter the time to elapse between two subsequent measurements of the dark current. The 
dark current is the current when the intensity arriving at the CCD chip is equal to zero. This 
dark current is always subtracted from the measured signal. 

The generator check is used to define the amount of time before the system checks the 
condition of the generator for changes (in seconds). A time interval for testing the quality of 
the fill gas in the optic (transmission test) can be entered in days.  

These settings have been entered by SPECTRO personnel. SPECTRO can accept 
no responsibility for errors that may occur when these settings are changed! 
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See also: 
Setting Up the UV Transmission Test 

Previous: 
Main Screen Menu - System 

 

7.5.8 Main Screen Dialog - Userlist and password  
The access to certain options of the program can be restricted by a user level. Only a 
supervisor has unrestricted access to all options of the program. Once users are registered 
by the supervisor, the Main Screen-dialog Smart Analyzer User opens upon starting the 
software. Users have to enter a user name and a password to get access to the program 
according to their user level.< 

The user names, the access level (see below) to which they are assigned and the 
passwords can be modified or entered in this dialog. This dialog can only be opened by a 
supervisor. 

The name of the supervisor who loaded the Smart Analyzer program is displayed in the 
upper group box. The other users defined for the system and the access levels to which they 
are assigned are displayed in the lower group box.  

To define a new user, open the Edit user and password dialog with the <New User> 
command button. The name, password and access level can be entered here.  

To delete a user from the list, select the user name in the list box, then activate the <Delete> 
command button.  

To modify or delete the password for a user, select the user name in the list box, then 
activate the <Password> command button. The Edit user and password dialog in which 
the password can be modified or deleted opens. 

To modify a user name or access level, it can be brought into the edit field by selecting it in 
the lower list box. Modify the user name as necessary in the text box or use the drop-down 
list box to select a different access level. The changes can be carried into the list box by 
selecting a different user name.  

Any changes are stored when the dialog is closed with the <OK> button. The dialog is closed 
without storing any changes when the window is closed with the <Cancel>  

The Command Buttons 
New User 

Select this command button to define a new user name with password and access level. The 
Edit user and password dialog opens. 

Delete 

Select this command button to delete the user name currently selected in the list box. It is 
deleted immediately, there are no additional messages. 

Password 

Select this command button to assign a new password for the user name currently selected 
in the list box. The Edit user and password dialog opens. 

See also: 
Users, Levels and Passwords 
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Previous: 
Main Screen Menu - System 
 

7.5.9 Main Screen Dialog - Smart Analyzer (CIROS CCD) 
Open this dialog in the System menu selecting the "Display Logbook" menu command. The 
dialog consists of three property pages showing the system logbooks.  

Up to 500 kB information are stored in each logbook. If this limit is exceeded, logfile entries 
at the beginning of the list are deleted, when new entries are appended at the end. 

The Command Buttons 
Delete 

Push this button to delete the complete logbook shown in the selected property page. 

Close 

Push this button to close the dialog. 

The dialog contains the following property pages: 
Property Page User 
Property Page System 
Property Page Host Card 

Previous: 
Main Screen Menu - System 
 

7.5.10 Property Page - User 
In this property page, the contents of the error protocol file LOG_BOOK.ASC is shown. This 
logbook contains error messages resulting from incorrect operation of the instrument and the 
program.  

Property sheet: 
Main Screen Dialog - Smart Analyzer (CIROS CCD) 

 

7.5.11 Property Page - System 
In this property page, the contents of the error protocol file ICS_LOG.ASC is shown. This 
logbook contains error messages resulting from incorrect response of the hardware. 

See also: 
Main Screen Dialog - Smart Analyzer (CIROS CCD) 
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7.5.12 Property Page - Host Card 
In this property page, the contents of the communication protocol file ICS_HOST.ASC is 
shown. This logbook contains a list of all commands exchanged between the PC and 
spectrometer.  

Property Sheet: 
Main Screen Dialog Smart Analyzer (CIROS CCD) 
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7.6 General Menu - Help   
This menu is used to display help text and information about the Smart Analyzer program. 
The menu appears in all Smart Analyzer application windows. 

The following menu commands are available: 

 Help Index 
Select this menu command to open the table of contents for the help system. 

 Using Help 
Select this menu command to get information on the help system. 

 Info 
Select this menu command to open a dialog with information about the Smart 
Analyzer program. 
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8 Method Development Application Window 
The methods required for the quantitative analysis of unknown samples can be created and 
existing methods can be modified in this application window. The parameters for everything 
needed for the methods can be set here: Element and line selection, measurement and 
generator parameters, additional points for checking and ensuring measurement accuracy, 
etc.  

Before the window is opened, the program requests in the Select Method dialog to load a 
method. 

Menu Command Button Bar 

Below the menu bar, there is a menu command button bar which contains command buttons 
for frequently used operations. If the mouse pointer is positioned over a button area, the 
button frame becomes visible, and the text of the corrersponding menu command is shown 
as a hint. 

Method Development Frames 

Between the menu command button bar and the status line, the Method Development 
frames assist during creation and modification of methods.  

Status Linie 

The status line at the bottom of the window contains four sections in which additional 
informations on system state and menu commands are displayed. Are menu commands 
selected, additional information on the menu command currently selected is given in the first 
section. The second sections shows information on changes of the instrument state. The 
third section shows the name of the method currently loaded, and the fourth section displays 
the plasma state. 

The following menus are available: 
 File Menu 
 Method Menu 
 Sample Logic Menu 
 System Menu 
 Help Menu 

The following command buttons are available: 

 File menu, "Exit" menu command 

 File menu, "Load" menu command 

 File menu, "Save" menu command 

 File menu, "Print Method" menu command 

 System menu, "Main Window" menu command 

 System menu, "Scan Manager" menu command 



SPECTRO CIROS CCD 
Method Development Application 
Window 

 

 

 

8                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

 System menu, "Measure Window" menu command 

 System menu, "Instrument Parameters" menu command 

 Help menu, "Help Index" menu command 
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8.1  Method Development Frames 
The Method Development frames are part of the Method Development application 
window. They display method properties and lead through method development. They 
comprise the four frames Method Development Steps, Element Selection, Method Data 
and Line Information. 

 Method Development Steps Frame 
 This frame guides step by step through method development. 

 Element Selection Frame 
 This frame assists during selection of the element and line types.  

 Method Data Frame 
 This frame contains additional information on the method. These informations are 

entered in the Save Method as dialog (Application, Method Name, Method Author), 
the Regression Model dialog (Method Mode), or they are generated automatically 
(Creation Date, Last Change). 

 Line Information Frame 
 This frame displays information on the lines assigned to the elements in the method. 

Double click on a line to open the Line Specific Measurement Conditions dialog. 
 

8.1.1 Method Development Frame - Method Development Steps 
All important parameters for the development of methods can be set in the dialogs opened 
with the buttons of the Method Development Steps frame. Once the input parameters of a 
dialog have been entered and the dialog has been closed, the system automatically selects 
the next step. Each dialog can be opened by selecting the correspondent button and then 
selecting the <Apply> button, or by double clicking on it. A step can be skipped if desired. 

The following steps (options) are available: 
 Edit Notes 

Apply this option to open the NOTEPAD text editor from MICROSOFT in which 
information about the method can be entered (sample preparation instructions, etc.). 
The entries in this file can be stored with the "Store" menu command in the "File" 
menu for the NOTEPAD program. The program can be closed with the "Exit" menu 
command in the same menu. 

 Sample Introduction 
Apply this option to open the Sample Introduction dialog. The preflush time and 
pump speeds can be defined for manual and automatic measurements with the 
Autosampler.  

 Instrument Parameters 
Apply this option to open the Instrument Generator Parameter dialog. The plasma 
power, various gas flow rates and the torch position can be set in this dialog together 
with the heating for the sample introduction chamber.  

 Measurement Parameters 
Apply this option to open the Measurement Parameters dialog. Enter the number. of 
measurements, integration time and the strategy used for the measurement. There 
are also check boxes and command buttons that can be used to activate various 
analytical settings (e.g. matrix correction) and to activate the outlier test.  



SPECTRO CIROS CCD 
Method Development Application 
Window 

 

 

 

8                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

 Define Input Format 
Apply this option to open the Input Format dialog. The sample identification fields 
(e.g. sample name, customer, etc.) can be defined along with dilution formulas or 
user-defined formulas in this dialog.  

 Define Output Format 
Apply this option to open the Output Format dialog. The output of analytical data can 
be defined in this dialog (data printout, storage). 

 Element Line Selection 
Select this command button to open the Edit Line Selection for Element dialog. 
Lines can be assigned to the selected elements and method-specific parameters can 
be set in this dialog. Scans can be performed, and the peak positions and background 
ranges of the selected lines can be adjusted and defined. 

 Define Standards 
Apply this option to open the Edit Standard Selection for Method dialog. The 
standard samples with the desired concentrations can be selected for calibration in 
this dialog. It is also possible to view and edit the data stored for the standards and to 
enter new standards. 

 Measure Standards 
Apply this option to switch to the Measure application window, in order to measure 
the standard samples defined for calibration of the method. When all selected 
standards have been measured, the system returns to the Method Development 
application window and the Edit Regression Data option is selected (see below). 

 Edit Regression Data 
Apply this option to switch into the Regression application window. The calibration 
curves can be calculated and modified in this application window. Correction factors 
for spectral interferences can also be determined.  

 Interference Factors 
Apply this option to open the Edit Interference Factors for Method dialog. This 
dialog can be used to edit and view interferences and corrections factors determined 
in the Regression application window. 

The Command Button 
Apply 

Select this command button to open the dialog of the currently selected step. 

 

8.1.2 Method Development Frame - Element Selection 
The elements that are to be measured in a method are selected in this frame. Selected 
elements are displayed in specific colors depending on the way in which the element is to be 
used. 

Meanings of the Symbol Colors 

yellow indicates an analytical line 

light blue indicates a monitor line 

pink indicates a reference line 

red indicates an element that is assigned to more than one line 
type 
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When creating a new method, all element symbols are displayed in black letters on gray 
background. If a method is being modified, the elements that have already been selected are 
displayed in their respective colors.  

Selecting a Line type 

Option buttons for definition of the line type are located in the Mode group box. Select an 
option button before selecting an element. 

Selecting an Element 

To add an element to the selection, first choose the line type (see above).  

Then click on an element symbol with the left mouse key. The element symbol color is 
changed according to the line type selected.  

Alternativly, enter an element symbol in the Input text box. It can then be added to the 
selection with the <Select> button. In the same way, the element symbol displayed in the 
text box can be removed from the selection with the <Deselect> command button. 

Removing an Element from the Selection 

To remove an element from the selection, first remove all lines which have been assigned to 
the element in Edit Line Selection for Element dialog.  

Then choose the line type that has been defined for the element. Click on the element 
symbol or enter the element name in Input text box as described above. Press the 
<Deselect> button to remove the selection. 

Viewing Element Information 

To view information about an element, click on the element symbol with the right mouse key. 
The element symbol, the atomic number, the atomic mass and the group to which it belongs 
are displayed in the Element Information dialog. The selected line type is also displayed 
(already accepted for the method and currently selected). 

The Command Buttons 
Filter 

Select this command button to open the Method filters dialog. Method filters can be defined 
in this dialog. 

Select, Deselect 

Use this button to select or deselect the element entered in the Input text box. 
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8.2 Method Development Menu - File  
Menu commands for opening, storing, deleting and printing methods can be found in this 
menu together with menu commands for closing the Method Development application 
window. Some of the dialogs can be opened with menu commands in other menus. 

The following menu commands are available: 

 Load / New Method 
Select this menu command to open the Select Method dialog. The existing methods 
are listed in this dialog. Select the name of a method and load it in order to modify the 
parameters for the method or create a new method from this dialog. 

 Save 
Select this menu command to save the currently open method under the same name. 

 Save As 
Select this menu command to open the Save Method as dialog. The method 
currently loaded can be stored under a new name in this dialog.  

 Delete Method 
Select this menu command to open the Delete Method dialog. A method can be 
selected and deleted in this dialog. A warning message appears before the method is 
deleted.  

 Print Method 
Select this menu command to open the Selection of Method Data to print dialog. It 
is possible to define which method parameters are to be printed in this dialog. The 
selected information is printed when this dialog is closed.  

 Printer Setup 
Select this menu command to open a dialog in which the printer type connected to the 
SPECTRO CIROS CCD and paper format can be selected. This is a printer specific 
dialog and some options may be inactive, depending on the printer connected.  

 Printer Font 
Select this menu command to open the WINDOWS dialog in which the fonts can be 
selected. 

 Exit 
Select this menu command to return to the Main application window for the Smart 
Analyzer software. The Method Development application window is closed.  
 

8.2.1 General Dialog - Select Method  
This dialog is used to load a method from the method database. The method to be loaded 
must be marked in the list box Methods. 

If the button Only Std.Addition is selected, only standard addition methods are shown in the 
Methods list box. Otherwise, all methods of the database are shown. 

Filter Drop-Down List Box 
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If the dialog has been opened from the Measure application window, a previously defined 
method filter can be choosen. Select the method name and choose the method filter, then 
confirm with the <OK> button.  

New methods can also be created from this dialog when it is opened using the Method 
Development menu command in the Applications menu of the Main application window, 
or when the dialog is opened from the Method Development application window. 

The Command Buttons 
OK 

Select this command button to load the selected method. 

Cancel 

Pushing cancel closes an opened dialog without any other actions. If cancel is chosen upon 
first opening the Method Development application window, the menu commands Method, 
Sample Logic, and System and the corresponding command buttons remain disabled until a 
method is loaded. 

New 

This Button is only active in the Method Development application window. Select this 
command button to create a new method. The Create New Method dialog opens. 

Previous: 
See Recurring Dialogs 
 

8.2.2 Method Development Dialog - Create New  
Begin the creation of a new method in this dialog. Information about the type of method (only 
quantitative is available at this time), the date of creation, the date of the last changes, and 
the name of the file in which notes about the method are stored is displayed in the upper 
group box.  

An existing Application can be selected in the drop-down list box in the Method 
information group box. The application must be previously defined in the Application 
Library dialog that can be opened with the "Application Library" menu command in the 
Applications menu in the Main application window.  

Enter the name for the new method in the Method name text box. It is best to enter a name 
that indicates for what type of samples or for what application the method is to be used.  

The name or initials of the person creating the method can be entered in the Method author 
text box.  

Select the <OK> command button when all the entries have been made. This dialog is 
closed and the parameters for the new method can be defined. 

The Command Button 
Notes 

Select this command button to open the Notepad text editor with the file in which notes about 
the method are stored. Information about the sample preparation, etc. can be entered here. 
Store the information with the "Save" menu command in the File menu. Close the text editor 
with the "Exit" menu command in the File menu. See the documentation for the text editor for 
additional information.  
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Previous: 
General Dialog - Select Method 

 

8.2.3 General Dialog - Save Method as  
The method currently loaded can be saved under a new name in this dialog. 

The measuring mode for the method, the date and time of creation and last changes and the 
name of the file in which notes about the method are stored are displayed in the upper group 
box.  

An existing Application can be selected and the new Method name and Method author can 
be entered in the fields in the Method information group box. 

The application names can only be entered from the Main application window: in the 
Application Library dialog opened with the Application Library menu command in the 
Applications menu. 
 

The Command Button 
Notes 

Select this command button to open the Notepad text editor with the file in which notes about 
the method are stored. Information about the sample preparation, etc. can be entered here. 
Store the information with the Save menu command in the File menu. Close the text editor 
with the Exit menu command in the File menu. See the documentation for the text editor for 
additional information.  

This dialog can be opened from several application windows. 

Previous: 
See Recurring Dialogs 

 

8.2.4 Method Development Dialog - Delete Method  
Methods and their method filters can be deleted in this dialog.  

The existing methods are listed in the Method group box. The Filter drop-down list box is 
inactive.  

To delete a method, select the name in the upper group box then activate the <Delete> 
command button. The method is deleted after a warning message has been confirmed.  

The Command Buttons 
OK 

Select this command button to close the dialog. No other actions are performed. 

Delete 

Select this command button to delete the selected method after a warning message. 

Previous: 
Method Development Menu - File 

 



 

 SPECTRO CIROS CCD
Method Development Application Window

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           8 

8.2.5 Method Development Dialog - Selection of Method Data to 
print  
Data for the method currently loaded can be selected for printout in this dialog. Select the 
data by activating the respective check boxes. The following data can be activated: pre-flush, 
generator and measurement parameters, the element and line selection and element or line 
specific parameters (e.g. generator and measurement parameters, regression data and input 
parameters, standard samples and interference factors). This can be used to document 
routinely used methods. The selected data is printed on the connected printer when the 
<OK> command button is activated.  

The Command Buttons 
Select, deselect 

Activate the <Select> command button to select all the check boxes at once. Activate the 
<Deselect> command button to deactivate all the check boxes at once.  

Previous: 
Method Development Menu - File 
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8.3  Method Development Menu -  Method  
This menu contains menu commands dialogs for defining standardization and control 
samples, method and output filters and for viewing interference factors. It is also possible to 
store the parameters entered for the method as default parameters for the development of 
future methods. 

The following menu commands are available: 
 Define Stdiz. Standards 

Select this menu command to open the Standardization Standards dialog. The 
standardization samples assigned to the various elements/lines are listed in this dialog 
and can be changed after selecting the <Edit> command button. 
When a calibration and regression has been completed for a method, the system 
automatically defines standardization samples for each line. For each line, the 
standard with the lowest concentration of the respective element is assigned as the 
low standardization standard and the standard with the highest concentration is 
assigned as the high standardization standard. These entries can be changed for 
each element/wavelength as necessary after selecting this menu command. 

 Define Control Standards 
Select this menu command to open the Control & Dyn. Corr. Standards dialog. 
Control and dynamic measurement correction standards that have been assigned to 
the elements can be viewed in this dialog. These can also be changed after selecting 
the <Edit> command button here. Control samples and dynamic measurement 
correction standards must be defined as Control & Dyn Corr. standards in the 
Sample Type group box in the Standards Library (Edit Standard) dialog. 

 Define Method Filter 
Select this menu command to open the Method filters dialog. Elements in the 
method currently loaded can be activated/deactivated for measurement and stored 
under different method filter names in this dialog. Only the elements that have been 
activated for the currently loaded method filter are measured.  

 Define Output Filter 
Select this menu command to open the Select Output Filter dialog. The output 
parameters (elements, units, etc) for the loaded method can be edited from this dialog. 

 Interference Factors 
Select this menu command to open the Edit Interference Factors for Method 
dialog. Known interference factors can be entered or existing factors can be modified 
in this dialog. 

 Save Default Para 
Select this menu command to store the current parameter settings for sample 
introduction, the generator and the output as default parameters for the creation of 
new methods. These parameters can be set using steps of the Method Development 
Steps frame. 

See also: 
Spectrometric Calculations 
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8.3.1 General Dialog - Sample Introduction  
The preflush times (the time during which sample solution is flushed through the sample 
introduction system before measurements begin) can be defined in this dialog. Enter the 
times (in seconds) in the respective text boxes. The pump speeds are set by selecting an 
entry in the respective drop-down list box. 

The total preflush time for manual measurements can be entered in the first text box in the 
Manual group box. The amount of the total preflush which is to be pumped at a higher speed 
can be entered in the second text box. This is used to bring the sample solutions more 
quickly to the nebulizer.  

The total and fast preflush times for automatic measurements with the Autosampler can be 
entered in the respective text boxes in the Autosampler group box. A rinse time can be 
entered in the third text box. This is a rinse time between samples and is conducted using a 
solution defined as a rinse sample in the Autosampler tray. The sample introduction system 
can be cleaned and memory effects minimized when a rinse is conducted between samples. 

The pump speeds for the preflush and measurement can be set in the first drop-down list 
box in the Pump steps group box. The higher pump speed for the Fast preflush time can 
be selected in the second drop-down list box.  

The pump speed can be set from 1 to 5. The higher the number the faster the sample 
is pumped. Speeds 1 to 4 are regulated and 5 is unregulated. Pump speed 2 corresponds 
to the manufacturers' flow rates for the respective tubing (orange/orange: 2 ml/min; 
orange/white: 1 ml/min). 

This dialog can be opened from several application windows.  

Previous: 
See Recurring Dialogs 

 

8.3.2 Method Development Dialog - Instrument Generator 
Parameter  
The values for the method and line specific generator and torch parameters are displayed 
and can be modified in this dialog. The dialog contains two property pages. One named 
Generator is used to enter generator parameters, the other one is named Torch-Position 
and is used for setting the torch position.  

In both property pages, there are two text edits for each instrument parameter. A text box 
contains the method value and is editable by the user. A text label shows the actual state of 
the machine. It is displayed as black text on gray background behind or below the text box. 
Its contents cannot be modified. 

The Command Buttons 
OK 

The values entered in the textboxes of the property pages are copied to the method. 

Cancel 

The dialog is closed. No other action is performed. 

Current 

The current settings for generator and torch parameters are copied to the textboxes of the 
property pages. The values are copied only to the property page presently shown. 
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The dialog contains the following property pages: 
Property Page - Method Development Torch-Position 

See also: 
Instrument Generator Parameters 
Analyzing Organic Materials 
Analyzing Samples with High Salt Contents 

Previous: 
Method Development Frame - Method Development Steps  
Method Development Dialog - Line Specific Data 
 

8.3.3 Property Page - Method Development Generator 
In this property page, method specific generator parameters can be entered. The actual 
generator parameters are shown right to the text boxes. They can be copied to the text 
boxes pressing the <Current> button at the bottom of the dialog. 

The plasma power and the gas flows can be entered in text boxes or changed by operating 
the slider buttons left of the text boxes. 

Generator Parameter Group Box 

Plasma Power Text Box and Slider Control 

The plasma power to be applied is entered in Watts in the text box. 

Pump step Drop-Down List Box 

The setting for the speed for the peristaltic pump can be selected in this drop-down list box. 
The speed can be set from 1 to 5. 

Coolant flow Text Box and Slider Control 

The coolant gas flow rate can be set. Note that there are minima for the coolant flow 
depending on to the plasma power. 

Auxiliary flow Text Box and Slider Control 

The auxiliary gas flow rate can be set. There is an minimum value for the auxiliary flow.  

Nebulizer flow Text Box and Slider Control 

The nebulizer gas flow rate can be set.  

Add. flow Text Box and Slider Control 

The additional gas flow rate can be set. 

Property sheet: 
Method Development Dialog - Instrument Generator Parameter 
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8.3.4 Property Page - Method Development Torch Position 
During method development, this property page is only used to enter the desired torch 
position values. The corresponding edit boxes are named Horizontal, Vertical and 
Distance*. The torch position can also be changed pushing the minus and plus buttons left 
and right of the boxes. The step width is set in the drop-down list boxes step. The actual 
position of the torch is given below the edit boxes and can be transferred to them pushing 
the <Current> button at the bottom of the dialog.  

The method specific torch position is stored as offset of the base torch positition. The base 
position can be set in the General Dialog Instrument Generator Parameter. 

 
Channel Drop-Down List Box 

Time Drop-Down List Box  

Results List Box 

These boxes are used for adjusting the torch position and are disabled during method 
development. 

Horizontal, Vertical and Distance* Text Boxes  

These boxes display the desired torch position which can be entered using the keyboard. 

Step drop-down List Boxes  

Select the step width for changing the entries in the text boxed using the plus and minus 
command buttons. 

The Command Buttons 
Plus and Minus  

Push these buttons if the value displayed in the corresponding text box is to be increased or 
decreased, respectively. 

Base Pos.  

After pushing this button, the base position for the torch is copied to the torch position text 
boxes.   

 

* it doesn´t apply to SPECTRO CCD SOP  

Property Sheet: 
Method Development Dialog - Instrument Generator Parameter 
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8.3.5 General Dialog - Measurement Parameters  
Measurement Parameters Group Box 

The number of single measurements to be conducted after the preflush has been completed 
can be entered in the first text box. 

The Total Time text box displays the total measurement time per measurement. It must be a 
multiple of the strategy duration. The strategy is selected from the drop-down list box 
Strategy. See section Measurement Strategy for the meaning of the strategies. 

Activate the Auto Average check box to activate automatic calculation of the average after 
the given number of measurements have been conducted (as set in the No. of 
Measurements text box). 

Analytical Switches Group Box 

The check boxes in the Analytical Switches group box can be activated in order to activate 
measurements using procedures designed to improve reproducibility and accuracy of the 
analytical results. 

Matrix Correction 

Check this check box, if a matrix correction is to be performed. Please read first section 
Applying Matrix Corrections to inform about this procedure. 

If the correction is to be performed, enter in the text box Sum of anal. Elements (%) the 
matrix sum of the elements. 

Manual Blank Correction 

Check this check box, if a manual blank correction is to be performed. This check box is 
inactive when the dialog has been opened in the Method Development application 
window. 

Background Corr. 

Switch background correction on or off for all lines using this check box. Read chapter 
Parameters for Background Corrections to inform about background correction. 

Extrapolate conc. beyond DL 

Check this check box if in the Measure application windows concentrations are to be 
displayed even if they are smaller than the detection limit. This can be helpful when 
performing a semiquantitative analysis of unknown samples. 

The Command Buttons 
Outlier 

The Outlier Check dialog opens when this command button is selected. Here, parameters 
of the outlier recognition can be entered. 

Activation of the outlier test here is a global setting. The outlier test must be activatd 
separately for each of the lines for which it is to be performed in the Line Specific 
Measurement Conditions dialog. 

Modify 

The Measurement Strategy dialog opens if this command button is pushed. Here the 
measurement times assigned to the individual phases of a measurement strategy are edited 
in text boxes. 

Device 

This button opens the Additional Method Device Control dialog, in which the usage of the 
Hydride Generator for sample introduction can be switched on or off for the current method.  
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See also:  
Preparing and Performing Measurements 
Applying Matrix Corrections 
Background Correction 

Previous: 
See Recurring Dialogs 
 

8.3.6 General Dialog - Outlier Check  
Here it is possible to activate the outlier check and two-measurement-test. Outliers can be 
marked on the screen, and measurement sequences can be shortened. See section Outlier 
Recognition for a description of the outlier check and the two-measurements-test. 

Check for outliers check box 

Activate the outlier test by activating this check box. This is a global function which means 
that the test is activated for all selected channels. The test must be activated for the 
individual channels in the Line Specific Measurement Conditions dialog opened from the 
Edit Line Selection for Element dialog during Method Development). 
Statistical certainty Drop-Down List Box 

Define the statistical certainty in this drop-down list box. This means that a value is an outlier 
with 90, 95 or 99% statistical certaint y(more outliers are found with 90% than with 99%). 

Min. no. of measurements Text Box 

The number 3 or a larger number can be selected as the minimum number of 
measurements. The outlier test is performed after this number of measurements has been 
conducted.  

Max. no. of measurements Text Box 

If measurements are being conducted in the automatic mode and if the "Eliminate outliers" 
check box is active, then the measurement is interrupted and an error message is displayed 
when this number is exceeded.  

Eliminate outliers check box 

If measurements are being conducted in the automatic mode and this check box is active, 
then single measurements containing outliers are automatically deleted and additional 
measurements are conducted.  

Stop after 2 good measurements check box 

This check box is a global switch and can only be used when the outlier test is active and 
measurements are being conducted in the automatic mode. The "2 measurements test" (see 
above) must also be activated. 

Activate the test for individual channels in the Line Specific Measurement Conditions 
dialog opened from the Edit Line Selection for Element dialog during Method 
Development). The criteria for the 2 measurements test can be defined in the  Options for 
... dialog opened with the <Options> command button in the Line Specific Measurement 
Conditions dialog. 

This dialog can be opened from several application windows. 

See also: 
Outlier Recognition 
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Previous: 
See Recurring dialogs 

 

8.3.7 General Dialog - Measurement Strategy 
In this dialog, the measurement times assigned to the indiviual phases of the measurement 
strategies are edited in the text boxes of the group box Time Phases. The sum of all times 
belonging to a certain strategy is displayed in the text box Total Time. The strategy can be 
selected in the drop-down list box Strategy at the bottom of the dialog. If the strategy 
"Manual" is chosen, the user can enter values in the text boxes of the phases above. This is 
recommended for experienced users only. 

See section Measurement Strategy for a detailed explanation. 

The Command Button 
Close 

This button closes the dialog and copies the chosen phase durations, measurement time 
and strategy to the Measurement Parameters dialog. 

Previous: 
General Dialog - Measurement Parameters 

 

8.3.8 Method Development Dialog -  Additional Method Device 
Control 
The Hydride Generator can be selected and turned on/off in this dialog. 

The <On/Off> command button can be used to turn the selected instrument on/off. The 
name of the button changes depending on whether the selected instrument is currently 
turned on or off. 

Note that the Hydride Generator will be used for all elements of the method if it is turned on. 

Press <OK> to accept the selection and <Cancel> to close the dialog without performing any 
changes. 

Previous: 
General Dialog - Measurement Parameters 

 

8.3.9 General Dialog - Input Format  
Define sample identification field names and lengths in this dialog.  

The Query check box determines whether or not the window in which sample identification 
information can be entered opens when a new measurement of a new sample is to be 
started during quantitative measurements.  

The User Task text field is a customer specific function and is not included in the standard 
software. 
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The existing sample identification fields are displayed in the second group box; the field 
names are displayed in the same way at the top of the Measure application window. The 
field names, lengths, etc. can be defined in the spreadsheet below this.  

The name of the identification field is defined in the Name column.  

There must be a check mark in the Edit column in order for manual entries in the Measure 
application window to be possible. If there is no mark in this column, then the field name is 
displayed in the Measure window, but it is not possible to manually enter information. This is 
useful for displaying the results of formulas, etc. (e.g. dilutions). 

In the Measure application window, there are two rows for the sample identification fields. 
Each row is divided into 1000 "points" in the horizontal direction. The point at which each 
field begins and ends is entered in the X Start and X End cell respectively; for example, a 
field from the left side to the middle would be defined using X Start=1 and X End=500.  

The entry in the Y column defines the row in which the field is displayed: 
  0 => the information is not displayed on the screen. 
  1 => the information is displayed in the upper of the two rows. 
  2 => the information is displayed in the lower of the two rows. 

The function for the sample identification field is defined in the Field Type column:  

Normal 

The entry is for normal sample identification, e.g. sample name, sample number, etc. 

Dilution 

A dilution factor (a number) is expected in this type of field. The system applies the value in 
this type of field as a dilution factor for the measurement values.  

Volume 

The volume (a number) of the sample is expected in this type of field. The value entered 
here can be used to calculate a dilution factor for the analysis. 

Weight 

The mass (a number) of the sample is expected in this type of field. The value entered here 
can be used to calculate a dilution factor for the analysis. 

Defining a Dilution Correction 

To automatically calculate the dilution factor, define two identification fields; one should be 
defined as a Volume field and the other as a Weight field; set the entry in the Origin column 
(see below) to Manual for both fields if the volume and mass are to be manually entered 
during analyses. Then define a Dilution sample identification field and set the entry in the 
Origin column to Fixed formula Vol/Weight. The dilution formula is defined. During 
measurements on samples, the system divides the value in the Volume field by the value in 
the Weight field and places the result into the Dilution field; the measured concentrations 
are multiplied by the value in the Dilution field. 

Entering Sample Identification Information 

The manner in which the sample identification information is to be entered is defined in the 
Origin column:   

Manual 

Information must be newly entered for every new sample. 

Last 

The information must be entered once; the same information is used for every subsequent 
sample - the information can be modified and becomes the new default entry. 
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Fixed formula 

The value in a Volume field is divided by the value in a Weight field and entered into this 
field.  

Operator defined formula 

The numerical value in this type of field is the result of an operator defined formula. The Edit 
Sample ID Formula dialog in which the formula can be defined, opens.  

Operator defined list 

The entries in the respective sample ID field are taken from the operator defined list located 
in the "ps_sid.asc" file in the "\SPECTRO\SETS" directory. The "ps_sid.asc" file can be 
opened and modified with any ASCII editor (e.g. Notepad in MS WINDOWS). The file also 
contains instructions for changing the data. Entry from this type of operator-defined list helps 
to prevent errors when entering sample identification and simplifies measurements on 
repeated series of samples.  

The Command Buttons 
Clear 

The entries in a selected block of cells are cleared when this command button is chosen. 

Default 

The current entries are stored as default entries for the creation of subsequent methods. 

This dialog can be opened from several application windows. 

Previous: 
See Recurring Dialogs 
 

8.3.10 General Dialog - Edit Sample ID Formula  
A freely definable formula can be defined in this dialog. The numerical values for the formula 
can be taken from the concentrations, intensities, etc. (depending on the output mode) for 
the elements in the method.  

The formula is defined in the upper group box, Formula. 

The operations and entries allowed in the formula are listed in the lower group box. Page 
through the list with the scroll bar. 

 

(, ), *, +, -, / standard symbols for brackets, 
multiplication, addition, subtraction and 
division 

^ exponential numbers: e.g. 2^3 = 2 raised 
to the third power 

E Euler's constant: 2.718281828459 

EXP( ) corresponds to e raised to the power in the 
brackets 

INP(X) the value of the Xth sample ID field is used 
in the formula 

INP(Volume) the value in a "Volume" sample ID field is 
used in the formula
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used in the formula 

INP(Weight) the value in a "Weight" sample ID field is 
used in the formula 

LN( ) corresponds to the log of the value in the 
brackets 

PI is the constant Pi: 3.1412926 

VAL( ) the measurement value for the element 
defined in the brackets 

 

These entries can be carried into the definition of the formula by double clicking on them.  

Entries can be directly made with the keyboard when the cursor is located in the Formula 
group box. 

The Command Button 
Test 

The formula can be tested by selecting the <Test> command button. The result of the test 
calculation is entered into the display box in the middle of the dialog. If there is an error in the 
formula, a window in which the system defines the error opens. Close the error message and 
correct the formula.  

Previous: 
General Dialog - Input Format 

 

8.3.11 General Dialog - Output Format  
This dialog can be opened by applying the Define Output Format option button in the 
Method Development application window, or by selecting the "Output Format" menu 
command in the Method menu in the Measure application window.  

Define the data that is to be automatically printed (Printer) or stored (Data file). Activate the 
respective check boxes.  

The Single measurement values, the Average, the average and absolute and relative 
standard deviation (Aver. + RSD) can be selected along with the raw values for the Peak 
Intensities and the Background Intensities.  

The User task is a customer specific function and is not included in the standard software.  

The Command Button 
Data file 

The Data File Parameter dialog opens when this command button is selected. The name of 
the file into which the data is to be stored and the format for the data can be entered here.  

This dialog can be opened from several application windows. 

Previous: 
See Recurring dialogs 
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8.3.12 General Dialog - Data File Parameter  
The current path and file name into which measurement data is stored is displayed in the 
upper group box of this dialog. These can be changed after selecting the <File name> 
command button.  

The data formats for the channel data and the element data can be selected in the Channel 
data file extension and Element data file extension group boxes respectively: 

SPECTRO 4.4 Format 
This compact ASCII - format is especially apt for data transmission. 
ASCII delimited Format 

This format can be easily read with any text editor.  

The channel data are separated from the element data because it is possible to assign more 
than one channel to an element. The data for the calibration are stored in the channel data 
file.  

The Command Button 
File name 

Select this command button to modify the file name or path. The Select Data file dialog 
opens and the change(s) can be made. This dialog is a standard WINDOWS dialog in which 
the path, drive and file name can be changed as described in the WINDOWS help system.  

Previous 
General Dialog - Output Format 
 

8.3.13 Method Development Dialog - Edit Line Selection for 
Element  
Installed lines or located lines can be assigned to elements in this dialog. The lines are listed 
alphabetically in the group box on the right side of the dialog. 

Selected elements List Box 

Elements can be selected in this list box on the left side of the dialog. The scroll bar can be 
used to scroll through the listed elements. Place the selection cursor on an element. The 
installed lines for the selected element are displayed in the Proposed lines list box.  

Selected lines of ... List Box 

Lines that have already been selected for the given element are displayed in this group box. 
Lines can be removed from the selection by placing the selection cursor on them in this 
group box and then selecting the <Remove> command button.  

Optional Proposed Lines Group Box 

This group box is only visible, if installed lines are to be assigned to the element. All of the 
lines for the selected element installed in the Smart Analyzer are listed in this list box. The 
scroll bar can be used to scroll through the list. To select a line, place the selection cursor on 
the line in this group box and then select the <Include> command button or double click on a 
line. The element symbol and the line wavelength are carried into the Selected lines of ... 
list box.  

Optional Located Lines Library Group Box 
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This group box is only visible, if located lines are to be assigned to the element. It contains a 
list box showing all located lines assigned to the element selected in the list box Selected 
Elements. The application of the located line selected is shown in the text box App. Info. 

To each specific element name, normally only one line should be assigned. An exception is 
the line switching procedure. See description of the command button <Switch>. 

To one element, several lines can be assigned. Do do so, first another name for the 
element has to be created. Choose the command button <Copy> below the group box 
selected elements to copy the element name with an appendix "_1". Select a line for the 
new element name. To delete the element symbol, select the button <Delete>. 

To define a line switch, assign to one element symbol two wavelengths. Then define 
the line switching in the Edit Line Switch for Element dialog. 
 

The Command Buttons 
Copy 

Select a given element in the Selected elements list box. Then select this command button 
to copy an element symbol so that it can be measured with two different wavelengths in a 
method. The extension "_1" is added to a copy of the element symbol.   

Delete 

Select this command button to delete the element currently selected in the Selected 
elements list box from the list box. An element can only be deleted if there are no lines 
assigned to it.  

Library 

This push botton is only visible, if installed lines are currently assigned. Press this button to 
show the group box Located Lines Library and assign located lines. 

Inst. Lines 

This push botton is only visible, if located lines lines are currently assigned. Press this button 
to show the group box Proposed Lines and assign installed lines. 

Include 

Select this command button to carry the line selected on the right side of the dialog into the 
Selected lines for ... list box. It is possible to assign two lines to the same element selected 
in the Selected Elements list box. The right entry in this list box changes to Lines. In the Edit 
Line Switch for Element dialog, a concentration range is assigned to each line to be used.  

Remove 

Select this command button to remove a line from the Selected lines for ... list box. 

Scan 

Select this command button to open the Scan Manager of the method development.. The 
spectrum can be scanned and peak positions and background ranges of the selected lines 
can be edited in this dialog. 

Ele. Para 

This command button is labeled <Ele. Para> when the selection cursor is located on an 
element in the Selected elements list box. Select this command button to open the Element 
Specific Measurement Conditions dialog for the selected element. Various parameters 
specific to the selected element can be set in this dialog (e.g. measurement and bracketing 
parameters).  

Line Para 
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This command button is labeled <Line Para> when the selection cursor is located on one of 
the lines in the Selected lines of ... list box. Select this command button to open the Line 
Specific Measurement Conditions dialog for the selected line. Various parameters 
specific to the selected line can be set in this dialog (standardization parameters, generator 
parameters). 

Pseudo 

Select this command button to open the Element Specific Measurement Conditions 
dialog in order to define the formula for a pseudo-element. The formula can be defined in 
the Element Specific Formula Selection dialog that can be opened with the <Formula> 
command button here. In this way, it is possible to calculate the concentration of Cr2O3 from 
the result for Cr, for example.  

Reference 

Select this command button to open the Edit Line Selection for Reference dialog. 
Reference lines can be assigned to the selected analytical lines in this dialog (at least one 
element must be defined as a reference). 

Switch 

If two analytical lines are to be used for the analysis of an element - one for low 
concentrations and one for high concentrations - the line switch can be defined after 
selecting this command button. Place the selection cursor on the element in the Selected 
elements list box for which the line switch is to be defined, then select this command button 
to open the Edit Line Switch for Element dialog. The measuring ranges for the lines can 
be defined in this dialog.  

Interferer 

This command button is only active when a line is selected. Select this command button to 
open the Interference Line Library dialog. The line currently selected is marked in this 
dialog and the lines near the selected line are listed with their relative intensities, BEC values 
and spectral distances. This can be useful in determining whether or not there are lines 
which may interfere with the selected line. 

Line Selection - Line Interferences 
Spectrometric Calculations 

Previous: 
Method Development Frame - Method Development Steps 
 

8.3.14 Method Development Dialog - Element Specific Measurement 
Conditions  
The element symbol or other current name for the element selected in the Selected 
elements list box in the Edit Line Selection for Element dialog is displayed in the Element 
name for output text box. This can be changed by typing over the current name.  

The following check boxes and option buttons are displayed in the middle group box: 

Measure element 

If this element is to be measured in the Measure application window, then this check box 
must be activated. This is the default setting.  

Data editable 

If modification of the average values for measurements in the Measure application window 
is desired for later measurements of unknown samples, then this check box must be 
activated. 
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Include in matrix 

If this element is to be included in matrix corrections, then this check box must be 
activated.  

Is matrix element 

If this element is the matrix element (e.g. Fe in steel), then this check box must be activated.   

The Include in matrix and the Is matrix element check boxes cannot both be activated at 
the same time. Both check boxes are used to include the element in matrix corrections. 
During matrix correction, the analyte to matrix element intensity ratios are calculated. The 
sum of all the analyte elements is subtracted from 100% to calculate the concentration of the 
matrix element. If not all the sample material can be dissolved and measured, then the sum 
of the analytes can be entered in the Measurement Parameters dialog and is then used to 
calculate the concentration of the matrix element.  

Conc. ratio 

If the concentration for this element is to be calculated as a concentration ratio to the matrix 
element, then this option button must be selected. 

Conc. absolute  

If the concentration for this element is to be calculated as an absolute concentration, then 
this option button must be selected. 

Bracketing parameter Group Box 

The maximum relative standard deviation for a sample measurement cycle ("Max. RSD for 
cycle") and for any repeated measurements ("Max. rel deviation for repetition") are entered 
in percent in this group box.  

The Command Buttons 
Formula 

This command button is only active when this dialog is opened with the <Pseudo> command 
button in the Edit Line Selection for Element dialog. In this case, the name for the pseudo-
element can be entered in the Element name for output text box. When it is active, this 
command button can be used to open the Element Specific Formula Selection dialog. A 
formula for the calculation of a value of the pseudo-element can be selected in/defined from 
this dialog.  

Default 

Select this command button to store the current entries as default entries for this element for 
the creation of later methods. This command button is not active for pseudo-elements. 

See also: 
Bracketing Procedure 

Previous: 
Method Development Dialog - Edit Line Selection for Element 
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8.3.15 Method Development Dialog - Element Specific Formula 
Selection  
The name of the pseudo-element is displayed in the upper group box along with the formula 
number and the formula itself (if one has already been selected).  

Formulas that have already been defined are listed in the lower group box. The standard 
entries here are None and Calculate Matrix Concentration. The Calculate Matrix 
Concentration formula is used to delete the sum of the analyte concentrations from 100% 
and then to display the result under the name of the pseudo-element in the Measure 
application window. This formula is only needed when working with a method using matrix 
correction and in which the calibration was conducted as a %.  

The Command Buttons 
Edit, New 

Select one of these command buttons to open the Edit Formula dialog. The formula for the 
pseudo-element can be viewed, edited or newly defined in this dialog using the list of 
possible operations.  

Delete 

Select this command button to delete the formula currently selected. 

Select 

Select this command button to assign the formula currently selected to the pseudo-element.  

Previous: 
Method Development Dialog - Element Specific Measurement Conditions 

 

8.3.16 Method Development Dialog - Edit Formula  
If the <Edit> command button was selected in the Element Specific Formula Selection 
dialog, then the previously defined formula is displayed in the upper text box in this dialog. If 
the <New> command button was used to open this dialog, then the upper text box is empty.  

A freely definable formula can be defined here. The numerical values for the formula can be 
taken from the concentrations, intensities, etc. (depending on the output mode) for the 
elements in the method.  

The operations and entries allowed in the formula are listed in the lower group box. The 
elements used in the method are listed in the list box on the right side of the lower group 
box. Page through the lists with the scroll bar. 

The meanings of the operations are listed below: 

 

(, ), *, +, -, / standard symbols for brackets, 
multiplication, addition, subtraction and 
division 

^ exponential numbers: e.g. 2^3 = 2 raised 
to the third power 

E Euler's constant: 2.718281828459 

EXP( ) corresponds to e raised to the power in the 
brackets 
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INP(X) the value of the Xth sample ID field is used 
in the formula 

INP(Volume) the value in a "Volume" sample ID field is 
used in the formula 

INP(Weight) the value in a "Weight" sample ID field is 
used in the formula 

LN( ) corresponds to the log of the value in the 
brackets 

PI is the constant Pi: 3.1412926 

VAL( ) the measurement value for the element 
defined in the brackets 

 

Defining a formula 

The formula can be directly typed into the upper text box or the entries in the lower group 
box can be used in the definition. To use an entry from a list box: Place the cursor in the 
upper text box in the position into which the entry is to be placed; double click on the entry in 
the list box. The entry is placed into the upper group box.  

The formula "Val(Al)*1.889" for the calculation of "Al2O3", for example, is a typical formula. 

The Command Button 
Test 

Select this command button for the system to test the plausibility of the formula. If an error in 
the formula occurs, a message as to the nature of the error appears in the text box in the 
lower group box. Correct the error and test the formula again. A number appears in the text 
box if the formula is correct.  

Previous: 
Method Development Dialog - Element Specific Formula Selection 

 

8.3.17 Method Development Dialog - Line Specific Measurement 
Conditions  
The element symbol to which the line is assigned, the wavelength, the name of the optic, the 
line type, the peak positions and background ranges are displayed in the upper group box. 
The peak positions, the background ranges and the background correction model can be 
modified in the Scan Manager - Method Development application window.  
Various functions can be activated with the check boxes and text fields in the Measurement 
conditions group box: 

Reference used 

If a reference has been assigned to the line, its element symbol and wavelength are 
displayed in this display field. 
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The Check Boxes 
Use Method excitation parameters 

If the parameters defined in the Measurement Parameters dialog are to be used to 
measure this line, then this check box must be activated. The default setting for this check 
box is active. 

Outlier check 

If the outlier check is to be applied to this line, then this check box must be activated. The 
parameters for the outlier check are set in the Outlier Check dialog, that can be opened 
with the <Outlier> command button in the Measurement Parameters dialog. 

Backgr. corr. 

If background correction is to be used for this line, then this check box must be activated. 
If this line has already been scanned and a background position has been defined, then this 
check box is automatically activated when this dialog is opened. 

2 Meas. check 

If this check box is activated, then the difference between the values of two individual 
measurements on a sample is checked. If the difference is smaller than the given tolerance, 
then the average is calculated immediately. The tolerance is set in the Options for ... dialog 
opened with the <Options> command button in this dialog. This option can only be used in 
connection with the Outlier check function. Channels for which this function has not been 
activated are not taken into consideration by the check.  

The Command Buttons 
Calib. 

Select this command button to open the Calibration Data of ... dialog. The BEC value, 
detection limit, calibration range, etc. can be viewed and modified in this dialog if the 
selected line has already been calibrated. 

Stdiz. 

Select this command button to open the Standardization Standards of ... dialog. The 
samples assigned as standardization samples for the selected line can be viewed and 
modified in this dialog if these samples have already been assigned to the line and the line 
has been calibrated.  

Options 

Select this command button to open the Options for ... dialog. The tolerances and 
deviations for reference and monitor line intensities can be defined in this dialog, along with 
the deviation and offset for the two measurements check.  

Gen. Para 

Select this command button to open the Instrument Generator Parameter dialog. 
Generator parameters that differ from the methods default parameters and that are to be 
used only to measure the selected line can be set in this dialog. This change is only used if 
the option "use method parameters" in this dialog is disabled.  

Default 

Select this command button to define the entries in this dialog as default values for the 
selected line when creating new methods. 

 



 

 SPECTRO CIROS CCD
Method Development Application Window

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           8 

See also: 
Outlier Recognition 
Spectrometric Calculations 

Previous: 
Method Development Dialog - Edit Line Selection for Element 
Method Development Frames (Double click on line in Line Information frame) 

 

8.3.18 Method Development Dialog - Calibration Data of (Element)  
This dialog is opened after selecting the <Calib.> command button in the Line Specific 
Measurement Conditions dialog. 

The status of the line (calibrated or not calibrated) is displayed, together with the type of 
weighting in the upper group box.  

Calculated calibration data Group Box 

If the line has been calibrated, the polynomial factors calculated for the calibration curve (A0, 
A1, A2, A3) and the standard error for the points about the curve (StdErr.) are displayed on 
the left side of the group box.  

The calibration range is defined by the entries in the Low limit and High limit text boxes. 
The entry for the lower limit corresponds to the concentration of the lowest standard used for 
the calibration or the calculated detection limit. The entries in these text boxes can be 
changed by typing over the existing values. 

Required calibration data Group Box 

Entries for the detection limit (DL) and the correlation coefficient (Corr. Coef.) can be 
entered in the respective text boxes. These entries define the minimum values that must be 
achieved during an automatic calibration using the Command Editor.   

See also: 
Spectrometric Calculations 

Previous: 
Method Development Dialog - Line Specific Measurement Conditions dialog. 

 

8.3.19 Method Development Dialog - Standardization Standards of 
(Line)  
The element symbol and the wavelength for the selected line are displayed together with the 
optic in which the line is located in the upper left group box. There are two option buttons 
that define the type of standardization (one or two point) below this information.  

A one point standardization is only used if the intensity measured for the high sample 
is less than twice the intensity measured for the low sample and at least one background 
position has been set. During a one point standardization, the system sets the low point 
to "0" and calculates the standardization factors using the intensity of the high sample. 
 

High standard/Low standard Group Boxes 
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After a calibration has been conducted, the system automatically enters the names and 
intensities for the high and low standardization standards in these group boxes respectively. 
These can also be manually entered. The system automatically selects the standards with 
the highest and lowest concentrations of the given element.  

Proposed standards Group Box 

The list of standards from which the standardization standards can be selected is chosen in 
the standard source drop-down list box. The standards which correspond to the selected 
criteria are displayed below this in the Available standards list box.  

The display of available standards can be changed by choosing a different entry in the 
standard source drop-down list box. It is possible to choose between standards that have 
been defined as standardization standards and that have been measured in the method 
(Method stdiz. standards); all the standards that have been defined and measured for the 
method (All method standards); and all the standards defined in the library of standards 
(Global standard library).   

Changing the standardization standard 

To select a different standardization standard, delete the high or low standard with the 
<Delete> command button in the respective High standard/Low standard group box. The 
entries in the text boxes are deleted and the <Insert> command button becomes active.  

Select the desired standard source (see above) and select the new standardization 
standard in the Available standards list box. Activate the <Insert> command button in the 
High/Low standard group box. The name of the standard is carried with the stored, 
measured intensity into the text boxes. The entry in the intensity text box can be changed if 
necessary.  

The Command Buttons 
Delete 

Select this command button to delete the assigned standardization standard.  

Insert 

Select this command button to insert the standard currently selected in the Available 
standards list box into the respective High/Low standard group box.   

Edit 

This command button is only active when the entry Global standard library has been 
selected in the standard source drop-down list box. Select this command button to open the 
Standards Library (Edit Standard) dialog for the standard currently selected in the 
Available standards list box. The information stored for the standard can be viewed and 
edited in this dialog.  

List 

This command button is only active when the entry Global standard library has been 
selected in the standard source drop-down list box. Select this command button to open the 
Standards Library List dialog. The list of standards defined in the library of standards is 
displayed in this dialog. Data for the standards can be viewed and edited and new standards 
can be defined, etc. from this dialog.  

Filter 

This command button is only active when the entry Global standard library has been 
selected in the standard source drop-down list box. Select this command button to open the 
Standards Library (Filter Settings) dialog. The way in which the standards in the library of 
standards are displayed can be defined in this dialog.  
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See also: 
Spectrometric Calculations  

Previous: 
Method Development Dialog - Line Specific Measurement Conditions 

 

8.3.20 Method Development Dialog - Options for (Element/Line) 
The channel name for output, normally the element symbol and wavelength, is displayed in 
the upper group box. This can be changed in the text box here. If the selected line is a 
reference or monitor element and line, then the text boxes in the Monitor & reference data 
group box are active.  

The Text Boxes: 
Maximal RSD 

The highest tolerated relative standard deviation between measurements for the line. If this 
limit is exceeded, the output value for the element or line is displayed in color.  

Minimal digits 

The lowest tolerated count of digits per second measured for the line is displayed here. If the 
measured value is below the value entered here, the output is displayed in color.  

Maximal digits 

The highest tolerated count of digits per second measured for the line is displayed here. If 
the measured value is above the value entered here, the output is displayed in color.  

Digit Deviation  

The maximum deviation from the typical number of digits per second is displayed here as a 
percentage. If the measured value exceeds this value, the output is displayed in color. 

Two measurements check group box 

The tolerances for deviations between two individual measurements are entered for the two 
measurements check in this group box. These values are only needed when the two 
measurement check has been activated for both the method and for the channel.  

The two measurements check is only used in conjunction with the outlier check. The outlier 
check parameters can be set in the Outlier Check dialog opened with the <Outlier> 
command button in the Measurement Parameters dialog. For further details, see section 
Outlier Recognition. 

Previous: 
Method Development Dialog - Line Specific Measurement Conditions 
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8.3.21 Method Development Dialog - Edit Line Selection for 
Reference  
This dialog can only be opened if one of the method lines is a reference line. The dialog is 
opened after selecting the <Reference> command button in the Edit Line Selection for 
Element dialog. Lines that have been defined as reference lines are displayed in the upper 
left, Selected reference, list box.  

Lines that have already been assigned to the selected reference are listed in the Lines 
using reference list box on the lower left side of the dialog. 

The lines that have been defined for the method are displayed in the Proposed lines group 
box on the right side of the dialog. 

Assigning a Reference Line 

To assign a reference line to an analytical line, select the reference line in the Selected 
reference list box, then select the analytical line in the Proposed lines list box. The 
reference is assigned and the line is carried into the Lines using reference list box with the 
<Include> command button.  

To remove a line from this list box, select it, then select the <Remove> command button. No 
reference is assigned to the line in this case and it reappears in the Proposed lines list box.  

The Command Buttons 
Insert 

Select this command button to assign the selected reference to the selected analytical line. 
The analytical line is carried into the Lines using reference list box.  

Remove 

 Select this command button to remove the selected line from the Lines using reference list 
box.  

See also: 
The Line Types 
Preparing and Performing Measurements 
Working with an Internal Standard 
Applying Matrix Corrections 

Previous: 
Method Development - Edit Line Selection for Element dialog 

 

8.3.22 Method Development Dialog - Edit Line Switch for Element  
This dialog opens after selecting the <Switch> command button in the Edit Line Selection 
for Element dialog. Line switches can be defined in this dialog. If an element is to be 
measured over a wide concentration range, then it is often necessary to measure using two 
or more analytical lines: one for low concentrations and one for high concentrations.  

The parameters in this dialog are used to determine which concentration range is covered by 
each line and the mode to be used for the line switch. Only the result for the correct line is 
displayed in the concentration mode in the Measure application window.  
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Before it is possible to set the parameters in this dialog, two wavelengths must be 
assigned to a single element in the Selected elements list box in the Edit Line Selection 
for Element dialog.  
 

The elements selected for the method, and the wavelengths assigned to them, are displayed 
in the Selected analytic element list box. 

The wavlength(s) assigned to the element currently selected are displayed in the Selected 
lines of element list box. 

Lines for the element currently selected that have already been defined as being used for the 
line switch are displayed in the Selected lines for line switch list box. 

It is important that the sensitive analytical line be listed first in the Selected lines for line 
switch dialog box!  

The low and high concentration ranges for the line currently selected in the Selected lines 
for line switch list box are displayed and can be modified in the respective text boxes below 
the list box.  

Switch Mode 

There are two models available for the line switch. These are listed as option buttons in the 
Line switch mode group box: when Linear lineswitch is selected, the system switches 
from reading the low line to reading the high line at the point defined as the high 
concentration for the low line; when Average lineswitch is selected, there is no set value at 
which the switch occurs - the value displayed as the output value is the average of the 
readings for both lines when the concentration falls within the given overlap range.  

Defining the line switch 

Select the element for which the line switch is to be defined in the Selected analytic 
elements list box. The wavelengths are displayed in the Selected lines of element list box.  

Select the first line (the most sensitive line) in the Selected lines of element list box then 
activate the <Include> command button. The line is carried into the Selected lines for line 
switch list box. Enter the high and low concentrations in the respective text boxes to define 
the range for which the line is to be used. Generally, the concentrations of the standards 
used in the regression are entered here by the system, but these can be changed.  

Repeat these steps for the second line.  

Select the model for the line switch in the Line switch mode group box.  

The message "Line switch" appears in the Selected analytic elements list box, to the right 
of the element symbol for which the line switch was defined.  

The Command Buttons 
Include 

Select this command button to carry a line from the Selected lines of element list box into 
the Selected lines for line switch list box.  

Remove 

Select this command button to remove a line from the Selected lines for line switch list 
box.  

Previous: 
Method Development - Edit Line Selection for Element dialog 
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8.3.23 Method Development Dialog - Interference Line Library  
A list of the lines stored in the Complete Line Library in the region of the wavelength of the 
selected method line is displayed in this dialog. The scroll bar can be used to scroll through 
the list of lines.  

The entries in this list are taken from the Complete Line Library purchased by 
SPECTRO. The sensitivity and disturbance data should be recognized as being 
approximate values and should be used for orientation only! 
 

The Following Data are Displayed: 

 

1st column element symbol 

2nd column  wavelength for the emission line 

3rd column  typical intensity; normalized to Ar 355.731 nm (=100) 

4th column  IEC value = Interfering Equivalent Concentration 

Example: a value of 50 is entered in this column for a 
line near the selected analytical line. This means that 
there would have to be 50 ppm of the neighboring 
element in a solution in order for it to appear as if 
there were 1 additional ppm of the analytical element 
in the solution. The IEC value can be used to 
recognize possible spectral interferences. 

5th column  the distance between the selected analytical line and 
the neighboring lines in nm.  

 

Previous: 
Method Development Dialog - Edit Line Selection for Element 
 

8.3.24 General Dialog - Method Filters  
Method filters can be defined for the currently loaded method in this dialog. Only the 
elements that have been activated for the currently loaded method filter are measured, 
standardized and analyzed. Up to 20 method filters can be defined for a method. The 
method filter names and the elements that are active for them are entered in the spread 
sheet. 

Creating a method filter 

Enter a name for the method filter, which should describe its purpose, in the Filter column. 
Click on the elements that are to be measured, standardized, analyzed in the respective 
method filter. Activated elements are displayed on a green background. The method filters 
are saved and the dialog closed with the <OK> command button. 

The Command Button 
Clear 

Select this command button to clear the entries in the block, selected in the table. An entire 
method filter can be deleted in this way. 
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See also: 
Working in Spreadsheets 

Previous: 
See Recurring dialogs 

 

8.3.25 Method Development Dialog - Edit Standard Selection for 
Method  
The standard samples for the calibration of the selected lines are selected in this dialog. 
Existing standards can be selected or new standards can be defined. 

Standards that have been selected for the calibration are listed in the Selected standards 
group box. The standards are requested for measurement in the Measure application 
window by the system in the order in which they are listed in this list box. 

There are command buttons below the list box that can be used to change the order in this 
list (see below). 

Standards that have been entered into the library of standards are listed in the Proposed 
standards group box. These standards can be selected for calibration of the method: place 
the selection cursor on a standard, then select the <Include> command button; the name of 
the standard is carried into the Selected standards list box.   

If a method is being modified and standards are to be added to an existing calibration, then it 
is possible to save the data for the existing standards and to measure only the newly added 
standards. To do this, simply double click on the name of a "Used" standard in this Selected 
standards group box; four dashes (----) appear instead of the message "Used" to the left of 
the standard's name. The calibration data for the standards is retained and the new 
standards can be measured as for a normal calibration and added to an existing calibration.  

The method must be standardized in the normal way in the Measure application 
window before beginning to calibrate with the new standards. In this way the intensities 
measured for the new standards are adjusted to the conditions at the time of the original 
calibration.  
 

The Command Buttons 
Cut, Paste Above, Paste Below 

These command buttons can be used to change the order in which the standards are listed 
in this list box and the order in which the standards are measured during the calibration. To 
change the position of a standard: select the given standard in the Selected standards list 
box and activate the <Cut> command button; the name of the standard and all the data 
stored for it is removed from the list box and placed onto the clipboard; place the selection 
cursor on the standard below or above the new location for the standard and activate the 
<Paste Above> or <Paste Below> command button to reinsert the standard into the list 
above or below the cursor, respectively.  

Only one standard can be placed on the clipboard at a time! If a second standard is 
"cut" in the same way before the first standard is "pasted", then the data for the first 
standard is overwritten!  
 

Clear 

Select this command button to delete all the standards (and any existing calibration data) 
from the Selected standards list box.  
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Insert 

Select this command button to add the name of the standard selected in the Proposed 
standards list box to the Selected standards list box so that it is used for calibration of the 
method. 

Remove 

Select this command button to delete the standard (and any existing calibration data) 
currently selected in the Selected standards list box from the list. The standard is not used 
for the calibration. 

Edit 

Select this command button to open the Standards Library (Edit Standard) dialog for the 
standard currently selected in the Proposed standards list box. The data stored for the 
standard (name, type, concentrations, etc.) can be viewed and edited in this dialog. 

List 

Select this command button to open the Standards Library List dialog. The list of 
standards stored in the library of standards is displayed in this dialog and it is possible to 
view and edit the data stored for the existing standards or to enter new standards from this 
dialog. 

Filter 

Select this command button to open the Standards Library (Filter Settings) dialog. The 
way in which the standards are displayed and the number of standards displayed in the 
Proposed standards list box can be defined in this dialog. 

Previous: 
Method Development Frame - Method Development Steps 

 

8.3.26 Method Development Dialog - Edit Interference Factors for 
Method  
Use this dialog to view and edit known spectral interferences and correction factors for the 
method without having to enter the regression program in this dialog. 

In the edit line disturbed and disturbing element, the type of the disturbance, and the 
interference factor can be entered. 

Both the disturbed line and the interfering line must be measured in the method so 
that the correction can be correctly calculated! 

If the interference factors are entered here and not in the Regression application 
window, a regression must have been performed before with undisturbed lines and 
without taking into account disturbances. Otherwise, the regression coefficients are not 
correct. 
 

Disturbed Line 

To enter an interference, select the <New> command button to activate the Interf.chan. 
drop-down list box. Select the disturbed channel. Only lines that are defined for 
measurement in the method can be selected.  

Disturbing Line 

Bring the cursor into the Interferer field and select the interfering line in the drop-down list 
box. Only lines that are defined for measurements in the method can be selected.  
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Typ 

Select an additive (+) or multiplicative (*) disturbance.  

Lin. factor  

Enter in this field the correction factor. 

Quad. factor 

This factor is not used in the present version. 

The Command Buttons 
Edit 

Select this command button to carry the entry currently selected into the edit field. The 
entries can be changed here and must be stored with the <Save> command button. 

New 

Select this command button to clear the edit field for a new entry. New entries must be 
carried into the list box with the <Insert> command button. 

Save, Insert 

Select the <Save> command button to carry changes to an existing entry into the list box. 
Select the <Insert> command button to carry new entries into the list box. 

Copy 

Select this command button to copy the entry currently selected.  

Delete 

Select this command button to delete the entry currently selected. 

See also: 
Regression Dialog - Interference Data for Line of Element 
Example of a Line Interference 
Line Selection - Line Interferences 
Spectrometric Calculations 

Previous: 
Method Development Frame - Method Development Steps 
Method Development Menu - Method 
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8.3.27 Method Development Dialog - Control & Dyn. Corr. 
Standards  
The elements selected in the loaded method, the lines assigned to them, and any control or 
dynamic measurement correction standards already assigned to them are listed in this 
dialog. Control samples and dynamic measurement correction standards must be defined as 
Control & Dyn Corr. standards in the Sample Type group box in the Standards Library 
(Edit Standard) dialog.  

To assign control or dynamic measurement correction standards to an element, place the 
selection cursor on the element in the list box then activate the <Edit> command button. The 
Control & Dyn. Corr. Standard Selection for Element dialog opens. The elements in the 
method, and the control and dynamic measurement correction standards assigned for the 
method, are listed in this dialog. 

The Command Button 
Edit 

Select this command button to open the  Control & Dyn. Corr. Standard Selection for 
Element dialog. The standards defined for the method can be assigned to the elements in 
the method in this dialog. 

Control standards and/or dynamic measurement control standards must be previously 
defined in the Sample Type group box in the Standards Library (Edit Standard) dialog!  

See also: 
Spectrometric Calculations 

Previous: 
Method Development Menu - Method 

 

8.3.28 Method Development Dialog - Control & Dyn. Corr. 
Standard Selection for Element  
Control and dynamic measurement correction standards that have been defined for the 
method can be assigned to the elements in the method in this dialog. Control samples and 
dynamic measurement correction standards must be defined as Control & Dyn Corr. 
standards in the Sample Type group box in the Standards Library (Edit Standard) dialog.  

The elements and wavelengths defined for the method loaded are listed in the Selected 
elements list box.  

If a control and/or dynamic measurement correction standard has already been assigned to 
the element currently selected, then it is displayed in the Selected standard of ... text box. 
The option buttons below this text box can be used to determine whether the displayed 
standard is to be used as a control standard (Control), a dynamic measurement correction 
standard (Dyn. Meas. Corr.) or both (Control & Dyn. Meas. Corr.). Only one standard can 
be assigned to each element. 

Samples that have been defined as control and/or dynamic measurement correction 
standards for the method are listed in the Proposed standards group box. The types of 
standards displayed in this group box can be changed after selecting the <Filter> command 
button.  
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Standards that have been assigned as control and/or dynamic measurement control 
standards for at least one element in the method are listed in the Complete selection group 
box. 

Assigning a control standard 

Select the given element in the Selected elements list box. Select the standard that is to be 
assigned to the element in the Proposed standards group box, then activate the <Include> 
command button. The name of the standard is carried into the Selected standard of ... text 
box and into the Complete selection group box (if it is not already listed there). Select one 
of the option button to determine whether the standard is to be used as a control sample, a 
dynamic measurement correction standard or both. 

The control and/or dynamic measurement control standard must be defined as such 
in the Standards Library (Edit Standard) dialog and the concentration tolerances must be 
entered in the Standards Library (Edit Concentrations) dialog ! 

The Command Buttons 
Insert 

Select this command button to carry a standard into the Selected standard of ... text box 
and into the Complete selection group box as a control standard for the element selected. 

Remove 

Select this command button to remove a standard from the Selected standard of ... text 
box. 

Edit 

Select this command button to open the Standards Library (Edit Standard) dialog. The 
entries stored for the standard currently selected (sample type, concentration, concentration 
tolerances, etc.) can be viewed and edited in this dialog.  

List 

Select this command button to open the Standards Library List dialog. A list of all the 
standards entered in the library of standards is displayed in this dialog. The entries stored for 
the standards can be viewed and modified and new standards can be entered from here. 

Filter 

Select this command button to open the Standards Library (Filter Settings) dialog. The 
criteria for the standards displayed in the Proposed standards group box can be changed 
in this dialog.  

See also: 
Spectrometric Calculations 

Previous: 
Method Development Dialog - Control & Dyn. Corr. Standards 
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8.3.29 General Dialog - Select Output Filter  
The Filter names, Filter authors and Dates and Times of the last changes for the output 
filters are listed in this dialog. There are two option buttons at the bottom of the screen: the 
Show all filter option button is active when this dialog is opened from the Main application 
window and all the stored output filters are displayed; the Show method filter option button 
is active when this dialog is opened from the Measure application window and only the 
output filter defined for the method is displayed.   

The Command Buttons 
Edit 

Select this command button to modify the output filter. The Edit Output Filter dialog opens.  

Delete 

Select this command button to delete the output filter currently selected.  

This dialog can be opened from several application windows. 

Previous: 
See Recurring Dialogs 

 

8.3.30 General Dialog - Edit Output Filter  
The Filter name, the Filter author and the date and time of the Last change for the output 
filter are displayed in the upper group box. The elements are displayed on the screen and 
output in the order in which they are listed in the list box. 

The output filter name can be changed by typing a new name into the Filter name text box. 
The name of the person creating or editing the filter can be entered in the Filter author text 
box. The date and time of Last change are automatically entered and stored.  

There is an edit line below these entries. The entries for the various elements can be entered 
and modified here: 

Show 

A "+" in here indicates that the element is displayed on the screen and printout. 

Element 

The element symbol or pseudo-element symbol (e.g. Cr2O3) is entered here. 

Format 

The display format is defined here. It is used to determine the number of decimal places of 
the measurement values.: 

Dyn -> dynamic display. The smaller the number, the higher the number of decimal 
places.  
Fn   -> where n can be from 0 to 7 (F1, F2, F3, etc.). The n defines a fixed number of 
decimal places. 
 

Units/Factor 

The concentration unit is defined under Units. The measurement values can be displayed in: 
%, mg/L, mg/kg, ppm, ppb, m, l, cps, or many other units. 
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A general factor can be added with the keyboard under Factor. The factor can be used 
when working with a unit other than the unit used for the calibration. It can also be used to 
calculate stoichiometric factors (for an oxide, for example). 

The Command Buttons 
Edit 

Select this command button to carry the entry selected in the list box into the edit field. The 
entries can then be modified. Bring the changes into the list box with the <Save> command 
button. 

New 

Select this command button to clear the edit field so that new entries can be made. The new 
entries can be carried into the list box with the <Insert> command button.  

Save, Insert 

Select the <Save> command button to carry changes to an existing row into the list box; the 
<Insert> command button to carry new entries into the list box. 

Copy 

Select this command button to copy the row currently selected in the list box and insert it 
above the location of the cursor. 

Sort 

Select this command button to sort the elements alphabetically.  

Cut, Paste Above, Paste Below 

Use these command buttons to change the order in which the elements are listed in the list 
box and displayed on the screen and printouts: select the row that is to be moved; activate 
the <Cut> command button - the row is removed from the list box; place the cursor on the 
row below or above the desired position and activate the <Paste Above> or <Paste Below> 
command button - the cut row is inserted above or below the cursor, respectively 

Previous: 
Select Output Filter dialog 

8.3.31 Method Development Dialog - Standardization Standards  
When a calibration and regression have been completed for a method, the system 
automatically defines standardization samples for each line. These are displayed in this 
dialog.  

The elements and their wavelengths, the names of the high and low samples and the 
standardization method are listed here.  

The standardization samples for a line can be changed by selecting the given line in the list 
then activating the <Edit> command button; the Standardization Standards of ... dialog 
opens and the new samples can be assigned. 

The Command Button 
Edit 

Select this command button to open the Standardization Standards of ... dialog. The 
standardization samples assigned to the selected line can be changed. 

See also: 



SPECTRO CIROS CCD 
Method Development Application 
Window 

 

 

 

8                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

Spectrometric Calculations 

Previous: 
Method Development Menu - Method 
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8.4  Method Development Menu -  Sample Logic  
The parameters for test solutions, blank solutions, spikes, repeat measurements and 
dilutions can be entered in the dialogs opened from this menu. Entries for the correlation 
coefficient and control of the Autodilutor can also be made.  

The following menu commands are available: 
 Calibration verification 

Select this menu command to open the Calibration verification logic dialog. 
Tolerance limits can be set and the procedure which the system should use if they are 
exceeded can be defined in this dialog. Solutions for this can be defined in the 
Sample Type group box in the Standards Library (Edit Standard) dialog.   

 Calibration blank 
Select this menu command to open the Calibration blank logic dialog. The number 
of times the system should repeat measurements after exceeding the expected 
detection limit for the calibration blank standard is set in this dialog. Solutions for this 
can be defined in the Sample Type group box in the Standards Library (Edit 
Standard) dialog.  

 Preparation blank 
Select this menu command to open the Preparation blank logic dialog. Whether or 
not the concentration measured for a blank solution should be substracted from the 
concentrations of the samples measured after the blank is defined in this dialog.  

 Interference check solution AB 
Select this menu command to open the Interference check standard logic dialog. 
Tolerance limits can be set and the procedure which the system should use if they are 
exceeded can be defined in this dialog. Solutions for this can be defined in the 
Sample Type group box in the Standards Library (Edit Standard) dialog.  

 Spike 
Select this menu command to open the Spike analysis logic dialog. Tolerance limits 
for spike samples can be set and the procedure which the system should use if they 
are exceeded can be defined in this dialog. Solutions for this can be defined in the 
Sample Type group box in the Standards Library (Edit Standard) dialog.  

 Duplicate 
Select this menu command to open the Duplicate sample logic dialog. Tolerance 
limits can be set and the procedure which the system should use if they are exceeded 
can be defined in this dialog. 
During this type of measurement, repeat measurements on an unknown sample are 
conducted and the concentrations compared. The system checks to see whether or 
not the concentrations found for the repeated measurements lie within the given 
tolerances.  

 Serial dilution 
Select this menu command to open the Serial dilution logic dialog. Tolerance limits 
can be set and the procedure which the system should use if they are exceeded can 
be defined in this dialog.  
During this type of measurement, an unknown sample and a dilution of the unknown 
sample are measured and the contents, taking the dilution factor into account, are 
compared. The system checks to see whether or not the concentrations found for the 
measurements lie within the given tolerances and if not, continues as set in the dialog. 

 Control samples 
Select this menu command to open the Control sample logic dialog. The number of 
times repeat measurements should be made on the control sample before stopping 



SPECTRO CIROS CCD 
Method Development Application 
Window 

 

 

 

8                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

measurements, and the procedure which the system should use if the the tolerances 
are exceeded, can be defined in this dialog. 
The tolerances for the control sample are set in the dialog for the input of 
concentrations when the sample is defined as a control sample in the Standards 
Library (Edit Standard) dialog. 

 Set required Corr. Coef. 
Select this menu command to open the Line Specific Data dialog. A default 
correlation coefficient for all the lines in the method can be set in this dialog. During 
automatic calibration using the Command Editor and the Autosampler, this is the 
minimum tolerated correlation coefficient (quality of the calibration) for all lines.  

See also: 
Spectrometric Calculations 

 

8.4.1 Method Development Dialog - Calibration verification logic  
The parameters for the measurement of calibration verification standards are entered in this 
dialog. This type of standard must be defined as such in the Standards Library (Edit 
Standard) dialog. 

The tolerance limits are entered as a percentage of the expected value in the upper group 
box. If the tolerances are exceeded, the system proceeds as set in the Action on failure 
group box:  

 

Standardize During manual operation, the system prompts the 
operator to standardize the method; during 
operation with the Autosampler, the system 
automatically standardizes the method.  

New Calibration During manual operation, the system prompts the 
operator to newly calibrate the method; during 
operation with the Autosampler, the system 
conducts the calibration.   

Ignore The system ignores the error. 

Continue The system continues with the measurement of 
samples.  

Restart run The system restarts measurement of the method 
from the beginning. 

Go back ... samples The system goes back the given number of 
samples and restarts measurements there. 

Go to last compliant The system returns to the last sample for which the 
calibration verification standard was within the 
given tolerances and restarts measurements there.  

 

These entries are used for all the elements in the method. Exceptions to these entries can 
be defined in the Exceptions Calibration verification logic dialog opened with the 
<Exceptions> command button.  

Entering the parameters 

Enter the tolerances as a % in the respective text boxes. 
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In the Stop after ... failures text box, enter the number of times the system should try to 
obtain results that are within tolerances before stopping the measurement.  

Activate the Reverify check box if the system should conduct a new measurement after 
exceeding the tolerances and after conducting the procedure set with the option buttons in 
the Action on failure group box.  

Select the procedure which the system should follow if the measurement exceeds the 
tolerances with an option button in the Action on failure group box.  

The Command Button 
Exceptions 

Select this command button to open the Exceptions Calibration verification logic dialog. 
Line-specific tolerances that are different from the general tolerances set in the Calibration 
verification logic dialog can be set here. 

Previous: 
Method Development Menu - Sample Logic 

 

8.4.2 Method Development Dialog - Exceptions Calib. Verif. Logic  
Element specific tolerances can be entered in this dialog. 

The elements and wavelengths defined for the method are listed in the spreadsheet. The 
line-specific tolerances can be entered in the Low Limit and High Limit columns as a %. 

The Command Buttons 
Clear 

Select this command button to delete the entries in the block currently selected (two or more 
cells must be selected). 

Fill Area 

Select this command button to fill the selected block of cells with the entry in the first cell of 
the selected block.  

See also: 
Working in Spreadsheets 

Previous: 
Method Development Dialog - Calibration Verification 
 



SPECTRO CIROS CCD 
Method Development Application 
Window 

 

 

 

8                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

8.4.3 Method Development Dialog - Calibration blank logic  
A calibration blank standard is measured to test the zero point (the detection limit) of the 
calibration curve. The value calculated for the calibration blank must be smaller than the 
detection limit for the respective element. If this is not the case, the system can be 
programed to remeasure the calibration blank a given number of times. If the result 
continues to exceed the detection limit for one or more elements, all measurements are 
stopped.  

The number of times the system should measure the calibration blank is set in the Stop 
after ... failures text box. The entries in the Action on failure group box are inactive in this 
dialog.  

See also: 
Automatic Operation 

Previous: 
Method Development Menu - Sample Logic 
 

8.4.4 Method Development Dialog - Preparation blank logic  
Whether or not the concentration measured for a blank solution should be subtracted from 
the concentrations of the samples measured after the blank is defined in this dialog. In this 
way it is possible to correct for contamination that may occur during sample preparation with 
a contaminated fusion material, for example.  

Activate the Apply correction check box to work with blank correction. Activate the Do not 
apply correction check box to deactivate blank correction.  

In order to work with blank correction, the global Manual Blank Correction check box 
in the Measurement Parameters dialog must be activated! 

See also: 
Manual Blank Correction 

Previous: 
Method Development Menu - Sample Logic 
 

8.4.5 Method Development Dialog - Interference Check Standard 
Logic  
The parameters for the measurement of interference check standards are entered in this 
dialog. This type of standard must be defined as such in the Standards Library (Edit 
Standard) dialog. 

The tolerance limits are entered as a percentage of the expected value in the upper group 
box. If the tolerances are exceeded, the system proceeds as set in the Action on failure 
group box:  

 
Standardize During manual operation, the system 

prompts the operator to standardize the 
method; during operation with the 
Autosampler, the system automatically 
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standardizes the method.  

New Calibration During manual operation, the system 
prompts the operator to newly calibrate the 
method; during operation with the 
Autosampler, the system conducts the 
calibration.   

Ignore The system ignores the error. 

Continue The system continues with the measurement 
of samples.  

Restart run The system restarts measurement of the 
method from the beginning. 

Go back ... samples The system goes back the given number of 
samples and restarts measurements there. 

Go to last compliant The system returns to the last sample for 
which the calibration verification standard 
was within the given tolerances and restarts 
measurements there.  

 

These entries are used for all the elements in the method. Exceptions to these entries can 
be defined in the Exceptions Interference check standard logic dialog opened with the 
<Exceptions> command button.  

Entering the parameters 

Enter the tolerances as a % in the respective text boxes. 

In the Stop after ... failures text box, enter the number of times the system should try to 
obtain results that are within tolerances before stopping the measurement.  

Activate the Reverify check box if the system should conduct a new measurement after 
exceeding the tolerances and after conducting the procedure set with the option buttons in 
the Action on failure group box.  

Select the procedure which the system should follow if the measurement exceeds the 
tolerances with an option button in the Action on failure group box.  

The Command Button 
Exceptions 

Select this command button to open the Exceptions Interference check standard logic 
dialog. Line-specific tolerances that are different from the general tolerances set in the 
Interference check standard logic dialog can be set here. 

Previous: 
Method Development Menu - Sample Logic 
 

8.4.6 Method Development Dialog - Exceptions Interf. Check 
Standard Logic  
Element-specific tolerances can be entered in this dialog. 

The elements and wavelengths defined for the method are listed in the spreadsheet. The 
line-specific tolerances can be entered in the Low Limit and High Limit columns as a %. 
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The Command Buttons 
Clear 

Select this command button to delete the entries in the currently selected block (two or more 
cells must be selected). 

Fill Area 

Select this command button to fill the selected block of cells with the entry in the first of the 
selected block. 

See also: 
Working in Spreadsheets 

Previous: 
Method Development Dialog - Interference Check Standard Logic 
 

8.4.7 Method Development Dialog - Spike analysis logic  
In order to determine whether or not an unknown sample can be analyzed with the 
calibration or method loaded, a known concentration is added (spiked) to the unknown 
sample. The size of the spike corresponds to the concentration of the standard. The 
standard must be defined as a spike standard in the Standards Library (Edit Standard) 
dialog. During the test, the value measured for the unknown sample is subtracted from the 
value measured for the unknown to which the known concentration has been added. The 
result must give the amount added. If the added amount is found, then the calibration loaded 
can be used to analyze the unknown sample.  

The parameters for the measurement of interference check standards are entered in this 
dialog. This type of standard must be defined as such in the Standards Library (Edit 
Standard) dialog. 

The tolerance limits are entered as a percentage in the upper group box. If the tolerances 
are exceeded, the results are marked on the output and the system proceeds as set in the 
Action on failure group box:  

 

Standardize During manual operation, the 
system prompts the operator to 
standardize the method; during 
operation with the 
Autosampler, the system 
automatically standardizes the 
method.  

New Calibration During manual operation, the 
system prompts the operator to 
newly calibrate the method; 
during operation with the 
Autosampler, the system 
conducts the calibration.   

Ignore The system ignores the error. 

Continue The system continues with the 
measurement of samples.  
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Restart run The system restarts 
measurement of the method 
from the beginning. 

Go back ... samples The system goes back the given 
number of samples and restarts 
measurements there. 

Go to last compliant The system returns to the last 
sample for which the 
calibration verification standard 
was within the given tolerances 
and restarts measurements 
there.  

 

These entries are used for all the elements in the method. Exceptions to these entries can 
be defined in the Exceptions Spike analysis logic dialog opened with the <Exceptions> 
command button.  

Entering the parameters 

Enter the tolerances as a % in the respective text boxes. 

In the Stop after ... failures text box, enter the number of times the system should try to 
obtain results that are within tolerances before stopping the measurement.  

Activate the Reverify check box if the system should conduct a new measurement after 
exceeding the tolerances and after conducting the procedure set with the option buttons in 
the Action on failure group box.  

Select the procedure which the system should follow if the measurement exceeds the 
tolerances with an option button in the Action on failure group box.  

The Command Button 
Exceptions 

Select this command button to open the Exceptions Spike analysis logic dialog. Line-
specific tolerances that are different from the general tolerances set in the Spike analysis 
logic dialog can be set here. 

Previous: 
Method Development Menu - Sample Logic 
 

8.4.8 Method Development Dialog - Exceptions Spike Analysis Logic  
Element specific tolerances can be entered in this dialog. 

The elements and wavelengths defined for the method are listed in the spreadsheet. The 
line-specific tolerances can be entered in the Low Limit and High Limit columns as a %. 

The Command Buttons 
Clear 

Select this command button to delete the entries in the currently selected block (two or more 
cells must be selected). 

Fill Area 
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Select this command button to fill the selected block of cells with the entry in the first cell of 
the selected block. 

See also: 
Working in Spreadsheets 

Previous: 
Method Development Dialog - Spike analysis logic 
 

8.4.9 Method Development Dialog - Duplicate sample logic  
During this type of measurement, repeat edmeasurements on an unknown sample are 
conducted at given time intervals and the concentrations compared. The system checks to 
see whether or not the concentrations found for the repeated measurements lie within the 
given tolerances. It is possible to enter different settings for values which lie far above the 
detection limit and values which lie near the detection limit. 

The maximum relative percent difference (RPD) allowed between the repeated 
measurements is entered as a % in the upper text box for values above the detection limit. 
The factor n is defined in the second text box. Values that are less than n times the detection 
limit away from the detection limit are considered to too near the detection limit and a control 
limit of +/- the detection limit is used.  

 

Standardize During manual operation, the 
system prompts the operator to 
standardize the method; during 
operation with the 
Autosampler, the system 
automatically standardizes the 
method.  

New Calibration During manual operation, the 
system prompts the operator to 
newly calibrate the method; 
during operation with the 
Autosampler, the system 
conducts the calibration.   

Ignore The system ignores the error. 

Continue The system continues with the 
measurement of samples.  

Restart run The system restarts 
measurement of the method 
from the beginning. 

Go back ... samples The system goes back the given 
number of samples and restarts 
measurements there. 

Go to last compliant The system returns to the last 
sample for which the 
calibration verification standard 
was within the given tolerances 
and restarts measurements 
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there.  

 

These entries are used for all the elements in the method. Exceptions to these entries can 
be defined in the Exceptions Duplicate sample logic dialog opened with the <Exceptions> 
command button.  

 

Entering the parameters 

Enter the maximum relative percent difference (RPD) as a % in the upper text box. 

The multiplicative factor for the detection limit is entered in the second text box. If the 
measured value lies below the multiplied value, then +/- the detection limit is used as the 
absolute control limit for the value.  

In the Stop after ... failures text box, enter the number of times the system should try to 
obtain results that are within tolerances before stopping the measurement.  

Activate the Reverify check box if the system should conduct a new measurement after 
exceeding the tolerances and after conducting the procedure set with the option buttons in 
the Action on failure group box.  

Select the procedure which the system should follow if the measurement exceeds the 
tolerances with an option button in the Action on failure group box.  

The Command Button 
Exceptions 

Select this command button to open the Exceptions Duplicate sample logic dialog. Line-
specific tolerances that are different from the general tolerances set in the Duplicate sample 
logic dialog can be set here. 

Previous: 
Method Development Menu - Sample Logic 

 

8.4.10 Method Development Dialog - Exceptions Duplicate Sample 
Logic  
Element specific tolerances can be entered in this dialog. 

The elements and wavelengths defined for the method are listed in the spreadsheet. The 
line-specific tolerances can be entered in the RPD (maximum relative percent difference) 
and n (the factor of n times the detection limit is used to define "nearness" to the detection 
limit) columns. 

The Command Buttons 
Clear 

Select this command button to delete the entries in the currently selected block (two or more 
cells must be selected). 

Fill Area 

Select this command button to fill the selected block of cells with the entry in the first cell of 
the selected block. 
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See also: 
Working in Spreadsheets 

Previous: 
Method Development Dialog - Duplicate sample logic 
 

8.4.11 Method Development Dialog - Serial dilution logic  
During this type of measurement, an unknown sample and a dilution of the unknown sample 
are measured and the contents, taking the dilution factor into account, are compared. The 
system checks to see whether or not the concentrations found for the measurements lie 
within the given tolerances and if not, continues as defined. 

The maximum allowed difference between the concentration found is entered as a 
percentage in the upper group box. If the tolerance is exceeded, the system proceeds as set 
in the Action on failure group box:  

 

Standardize During manual operation, the 
system prompts the operator to 
standardize the method; during 
operation with the 
Autosampler, the system 
automatically standardizes the 
method.  

New Calibration During manual operation, the 
system prompts the operator to 
newly calibrate the method; 
during operation with the 
Autosampler, the system 
conducts the calibration.   

Ignore The system ignores the error. 

Continue The system continues with the 
measurement of samples.  

Restart run The system restarts 
measurement of the method 
from the beginning. 

Go back ... samples The system goes back the given 
number of samples and restarts 
measurements there. 

Go to last compliant The system returns to the last 
sample for which the 
calibration verification standard 
was within the given tolerances 
and restarts measurements 
there.  

 

These entries are used for all the elements in the method. Exceptions to these entries can 
be defined in the Exceptions Serial dilution logic dialog opened with the <Exceptions> 
command button.  



 

 SPECTRO CIROS CCD
Method Development Application Window

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           8 

Entering the parameters 

Enter the maximum relative difference as a % in the upper text box. 

In the Stop after ... failures text box, enter the number of times the system should try to 
obtain results that are within tolerances before stopping the measurement.  

Activate the Reverify check box if the system should conduct a new measurement after 
exceeding the tolerances and after conducting the procedure set with the option buttons in 
the Action on failure group box.  

Select the procedure which the system should follow if the measurement exceeds the 
tolerances with an option button in the Action on failure group box.  

The Command Button 
Exceptions 

Select this command button to open the Exceptions Serial Dilution Logic Dialog. Line-
specific tolerances that are different from the general tolerances set in the Calibration 
verification logic dialog can be set here. 

Previous: 
Method Development Menu - Sample Logic 
 

8.4.12 Method Development Dialog - Exceptions Serial Dilution 
Logic  
Element specific tolerances can be entered in this dialog. 

The elements and wavelengths defined for the method are listed in the spreadsheet. The 
line-specific tolerances can be entered in the RPD (maximum relative percent difference 
between the measured concentrations) column. 

The Command Buttons 
Clear 

Select this command button to delete the entries in the currently selected block (two or more 
cells must be selected). 

Fill Area 

Select this command button to fill the selected block of cells with the entry in the first cell of 
the selected block. 

See also: 
Working in Spreadsheets 

Previous: 
Method Development Dialog - Serial dilution logic 
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8.4.13 Method Development Dialog - Control sample logic  
The tolerances for the control sample are set in the Standards Library (Edit 
Concentrations) dialog when the sample is defined as a control sample in the Standards 
Library (Edit Standard) dialog. The number of times repeated measurements should be 
made on the control sample before stopping measurements, and the procedure which the 
system should use if the tolerances are exceeded, can be defined in this dialog. 

In the Stop after ... failures text box, enter the number of times the system should try to 
obtain results that are within tolerances before stopping the measurement.  

Activate the Reverify check box if the system should conduct a new measurement after 
exceeding the tolerances and after conducting the procedure set with the option buttons in 
the Action on failure group box.  

Select the procedure which the system should follow if the measurement exceeds the 
tolerances with an option button in the Action on failure group box.  

 

Standardize During manual operation, the 
system prompts the operator to 
standardize the method; during 
operation with the 
Autosampler, the system 
automatically standardizes the 
method.  

New Calibration During manual operation, the 
system prompts the operator to 
newly calibrate the method; 
during operation with the 
Autosampler, the system 
conducts the calibration.   

Ignore The system ignores the error. 

Continue The system continues with the 
measurement of samples.  

Restart run The system restarts 
measurement of the method 
from the beginning. 

Go back ... samples The system goes back the given 
number of samples and restarts 
measurements there. 

Go to last compliant The system returns to the last 
sample for which the 
calibration verification standard 
was within the given tolerances 
and restarts measurements 
there.  

Previous: 
Method Development Menu - Sample Logic 
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8.4.14 Method Development Dialog - Line Specific Data  
A default correlation coefficient for the calibration of all the lines in the method can be set in 
this dialog. During automatic calibration using the Command Editor and the Autosampler, 
this is the minimum tolerated correlation coefficient (quality of the calibration) for all lines. 
The value can be simply entered into the text box. 

See also: 
Spectrometric Calculations 

Previous: 
Method Development Menu - Sample Logic 
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8.5  Method Development Menu -  System 
Commands to control the generator and reprofile the optics are located in this menu.  

The following menu commands are available: 

 Instrument Parameters 
Select this menu command to open the Instrument Generator Parameter dialog. 
The plasma and/or the pump can be turned on/off in this dialog. The plasma power, 
the pump speed, various gas flow rates and the torch position can be viewed and 
modified here. 

 Reprofile Optics 
Select this menu command to open the Reprofile Optic dialog. The instrument's 
optic can be reprofiled from this dialog.  

The optics should be reprofiled every day! 
 

 Main Window 
Select this menu command to switch to the Main application window without closing 
the Method Development window. The current method remains loaded. 

 Scan Manager Application Window 
Select this menu command to switch to the Scan Manager application window 
without closing the Method Development window. The current method remains 
loaded. 

 Measure Application Window 
Select this menu command to switch to the Measure application window without 
closing the Method Development window. The current method remains loaded. 
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9 Scan Manager Application Window 
The Scan Manager application window is a versatile tool to analyse scans and set line 
parameters. If the window has been called during method development from the Edit Line 
Selection for Element dialog, it is called Scan Manager Method Development 
application window.  

The basic operations which can be performed within both Scan Manager application 
windows are: Measure scans, analyse scans semi-quantitatively, perform mathematical 
operations with scans, and define located lines.  

The Scan Manager application window permits additionally installing user defined lines. 

In the Scan Manager Method Development application window, method dependend peak 
positions and background correction parameters can be set. 

Menu Command Button Bar and Tool Bar 

Below the menu bar at the top of the screen, there are two bars containing controls for rapid 
access to program facilities. A menu command button bar contains graphical buttons for 
some frequently used menu commands.  

The Scan Manager tool bar provides controls to change the display of the Scan Window 
frame below. 

The Scan Manager Frames 

The Scan Manager frames fill the screen between menu command button bar and status 
line. The Scan Window frame shows the scan data in a coordinate system. The frames 
Complete Lines Library, Located Lines Library, and Concentration Overview frames 
are optional and only shown after selecting specific commands of the Scan Window Frame 
menu. 

Status Line 

The status line at the bottom of the screen contains four sections in which additional 
informations on system state and menu commands are displayed. In the first section, 
additional information on the menu command currently selected is given. Also, messages 
caused by hardware operations are displayed. The second section shows progress bars 
during scan processing and the display mode of the Scan Window frame. The third section 
shows the path of the currently loaded scan, and the fourth section displays the plasma 
state.  

The following menus are available: 
 File Menu 
 Operations Menu 
 System Menu 
 Help Menu 

The following command buttons are also available: 

 File menu, "Exit" menu command 

 File menu, "Open" menu command 

 File menu, "Save" menu command 
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 File menu, "Print" menu command 

 Operations menu, "Define Desktop" menu command 

 Operations menu, "Show Overview" menu command 

 Operations menu, "Show Channel" menu command 

 System menu, "Main Window" menu command 

 System menu, "Method Development" menu command 

 System menu, "Measure Window" menu command 

 System menu, "Instrument Parameters" menu command 

 Help menu, "Help Index" menu command 

See also: 
Scan Manager - Tool Bar 
Scan Manager - Scan Window Frame 
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9.1 Scan Manager Frames 
The Scan Manager frames support essential operations of the Scan Manager application 
window. 

The frames Complete Lines Library, Located Lines Library, and Concentration 
Overview frames are optional and only shown after selecting specific commands of the 
Scan Window Frame menu. 

 Scan Window Frame 
 In the Scan Window frame, scan data are displayed within a user definable coordinate 

system.  
 Complete Lines Library Frame 

 The Complete Lines Library can be shown in the Complete Lines Library list box for 
qualitative analysis of scans.  

 Located Lines Library Frame 
 The Located Lines Library can be shown in the Located Lines Library frame. 

Located lines can be added to the library or applied to the Scan Manager application 
window. 

 Concentration Overview Frame 
 This frame permits to perform rapid semi-quantitative measurements without defining 

first a method. 
 

9.1.1 Scan Manager Frame - Scan Window 
The Scan Window frame displays the scans loaded in the Scan Manager application 
window in a coordinate system. 

Context Sensitive Menu and Tool Bar 

The operations performed with the loaded scans can be chosen in the Operations menu or 
the context sensitive Scan Window Frame menu which becomes visible after clicking with 
the right mouse button over the coordinate system.  

Scaling and moving of the displayed wavelength range is done using the controls of the 
Scan Manager tool bar below the menu command button bar.  

Range Display Modes 

The Scan Window frame has three display modes for displaying scan data which are 
selected using the Lines or the Frame drop-down list boxes of the Scan Manager tool bar 
or the Scan Window Frame menu: Show Channel, Show Frame, and Show Overview. 

After selecting a line in the Lines list box, the window is switched into the "Show Channel" 
display mode, and only the selected line is displayed.  

Selecting a frame range in the Frame drop-down list box, switches on the "Show Frame" 
display mode. The wavelength limits of the display are set equal to the limits of the selected 
frame. 

After selecting "Overview" in the Frame drop-down list box, the complete scan is shown in 
the "Show Overview" display mode. 
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Display Parameters 

Select the details of the graphical representation in the Display Parameter dialog. By 
default, in the upper right corner of the coordinate system, the sample names of the loaded 
scans are displayed, together with the color of the scan curve. If there is more than one scan 
in a scan group, one active scan is made the active scan. Curve and name of this active 
scan are displayed in red. Only active scans can be deleted by the menu command "Delete 
Scan". A scan is activated by double clicking on the scan name. 

Mouse Interpretation Modes 

In addition to the display modes, the Scan Window frame has several mouse interpretation 
modes. These are all switched on or off by checking menu commands of the Scan Window 
Frame menu. Depending on the mouse mode, specific actions are performed after a mouse 
click. This actions include setting peak positions, background ranges, deleting background 
ranges, and opening certain dialogs. See section Scan Window Frame menu for further 
details. 

Installing Lines 

If the Scan Manager application window has been opened from the Edit Line Selection 
for Element dialog, method specific peak positions and background ranges can be set for 
each method line in the Scan Window frame. This is explained in the section 
Configuration of Method Specific Lines. 

If the window has been opened from the Main application window, user defined lines can 
be installed. This is explained in the section Installing User Defined Lines. 

In both cases, located lines can be defined and added to the Located Lines Library if the 
Located Lines Library frame is shown. 

Installing of lines is supported by the Complete Lines Library frame. 

See also: 
Defining a Locate Line 
Installing User Defined Lines 
Scan Window Frame - Menu 
The Line Types 
 

9.1.2 Scan Window Frame - Menu 
Moving the mouse pointer to an arbitrary position of the Scan Window frame and pressing 
the right mouse button activates a menu associated to the Scan Window frame. Before 
scans have been loaded or measured, only the "Load/New Scan" menu command is 
enabled.  

The Scan Window Frame menu contains menu commands for loading, saving, displaying, 
and manipulating scans. Channel specific parameters can be edited or set, and a semi-
quantitative analysis can be performed. The menu entries become active if scans are 
loaded. 

Some of the menu commands can be selected using the menu command button bar of the 
Scan Manager application window.  

Following menu commands are available: 
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 Load/New Scan 
Select this menu command to activate the Load or Create New Scans dialog. In this 
dialog, existing scans can be loaded, mathematically modified, or new scans can be 
made.  

 Save 
Select this menu command to save the scan group presently loaded. 

 Save As 
Open the Select Data for Scan Group dialog to prepare the saving of the scan 
group. Note that all scans presently loaded, measured or calculated will be stored 
together as one scan group. 

 Delete Scan 
Selecting this menu command deletes the active scan. Hence, the number of scans in 
a scan group is decreased by one. The activity status is passed to the last scan. This 
function cannot be undone.  
If there is only one scan in the Scan Window frame, then it can only be deleted by 
closing the window or dialog, respectively.  

-  Edit Channel 
Select this menu command to open the Edit Channel submenu. Depending on the 
entry in the Lines drop-down list box and from where the Scan Manager application 
window has been opened, some of the menuitems may be disabled.  
Always make shure that the Scan Window frame is in the "Show Channel" diplay 
mode. Selecting one of the entries "Set Peak Position", "Delete Background Pos", 
"Delete Background", and "Identify Peak" enables or disables a specific mouse mode 
described in the menu commands. If a mode is enabled, a check mark is shown left of 
the menu entry as well as left of the Edit Channel entry. 

 Used in method 
This menu command is only active during method development. Unchecking the menu 
command, deactivates the line selected in the Lines drop-dow list box from the 
method. The entry in the Lines list box is colored black. Checking the menu 
command, activates the line (and the element) in the method again. 

 Set Peak Position 
If this menu command is selected, a check mark appears to the left of the menu 
command. The mouse pointer turns into a cross. Make sure that the "Zoom" menu 
command is not activated. The program now interprets the wavelengh position over 
which the left mouse button is clicked as peak position of the line. The default peak 
position can be restored selecting the "Set Default Data" menu command. 
Selecting the menu command again, removes the check mark and reshapes the 
mouse pointer. 

 Set Background Positions 
If this menu command is selected, a check mark appears left of the menu command. 
The mouse pointer turns into a cross. Make sure that the "Zoom" menu command is 
not activated. To set left or right background ranges, move the mouse to the left or 
right of the peak position. Press the left mouse and drag the mouse to mark the 
desired background range. Release the button. A red rectangle appears indicating the 
range which is used to calculate the background level. The default background range 
can be restored selecting the "Set Default Data" menu command.  
Selecting the menu command again, removes the check mark and reshapes the 
mouse pointer. 
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 Background correction 
Select this menu command to open the Background Correction submenu. Choose 
here the mode in which the measured intensities in the background ranges are used 
to calculate the background level. For the meaning of the modes, see the section 
Background Correction Models. 

 Delete Background 
Checking "Delete Background" causes the program to remove a background range, if 
the left mouse button is clicked over the background rectangle. Make sure that the 
"Zoom" menu command is not activated. 
Selecting the menu command again removes the check mark. 

 Set Default Data 
Selecting Set Default Data sets the default values for the peak position, the 
background ranges, and the background correction model. 

 Create Channel 
With this menu command, user defined lines can be installed. Check "Create 
Channel" to switch on the "Create Channel" mode of the Scan Window frame. 
Clicking now with the right mouse button over a wavelength in the Scan Window 
frame, opens the Define a new Analytical Channel dialog, in which the installation 
of a line is prepared. Selecting the menu command again removes the check mark. 
This menu command is disabled in the Scan Manager Method Development 
application window.  

 Delete Channel 
With this menu command, user defined lines can be deleted. First select a user 
defined line in the Line list box which is to be deleted and then the "Delete Channel" 
menu command. After a verification request, the line will be deleted. 

 Identify Peak 
Select this entry to switch on the "Identify Peak" mode of the Scan Window frame  
and open the Complete Lines Library frame right of the Scan Window frame. In the 
list box, the lines next to the middle of the wavelength range displayed in the Scan 
Window frame are shown. Make sure that the "Zoom" entry is not marked. After 
clicking now with the left mouse over a wavelength in the Scan Window frame, 
entries in the Complete Lines Library next to the selected position are shown, the 
nearest position being highlighted.  
Selecting "Identify Peak" again, will remove the check mark and switch off the "Identify 
Peak" mode.  

 Define Desktop 
This item opens the Define Desktop submenu. Chose parameters of the display and 
which lines are to be contained in the Lines drop-down list box. Depending from 
where the Scan Manager application window has been opened, some of the menu 
commands may be disabled or absent. 

 Display parameter 
This item opens the Display Parameter dialog. Here the axis and grid parameters, 
label settings and colors of the scans can be chosen. 

 Method Channel 
This menu command is only active during method development. Select this menu 
command to fill the Lines drop-down list box of the tool bar with the method lines.  

 Installed Channel 
If this menu command is selected, the Lines drop-down list box of the tool bar is filled 
with the installed lines.  
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 Show Lines Library 
Selecting this menu command opens the Complete Lines Library frame right of the 
Scan Window frame. After double clicking on an entry of the list box, the intensities 
next to the selected line are displayed. Close the library by selecting the menu 
command again.  

 Show Quantitative 
This menu command opens the frame Concentration Overview which displays the 
results of a semi-quantitative analysis.  

 Located Lines Library 
This menu command opens the Located Lines Library group box and the Available 
Entries list box right of the Scan Window frame. Located lines can be edited and 
stored for future usage.  

 Zooming 
Checking this menu command, activates the "Zoom" mode. A check mark appears left 
of the menu command. Press the left mouse button and drag the mouse to mark the 
desired zoom range. Zooming is eventually rejected if the zooming range is too small.  
Select this menu command again to deactivate the zoom mode and remove the check 
mark. 

 Undo Zoom 
This menu command is only enabled if a zoom has been performed. Select this menu 
command to return to the zoom display preceding the present one. This permits to 
eventually return to the original display. 

 Resize Window 
Select this menu command to scale the intensity axis such that the minima and 
maxima of all scans in the wavelength interval are shown on the screen.  

 Show Overview 
Check this menu command to show the whole scan. In this mode, modifying of peak 
positions and background ranges is not possible. The peak positions are shown as 
black vertical markers, if they correspond to the default positions. Otherwise they are 
displayed as red vertical bars. 

 Show Channel 
Check this menu command to show a graph of the line selected in the Line drop-down 
list box in the Scan Manager tool bar. In addition to the measured intensities, the 
peak position of the line is shown as a black or red vertical bar, depending on whether 
it is identical with the default line position or not. In the same way, the background 
ranges are shown as grey or red rectangles left and right of the peak position.  

 

9.1.3 Scan Manager Frame - Complete Line Library Frame 
For peak and interference analysis, the Complete Lines Library can be shown in the Scan 
Manager application window. The Complete Lines Library list box is displayed on the 
right of the Scan Window frame. The three columns of the list box show elements, the 
wavelengths and the sensitivities of lines contained in the Complete Lines Library. Lines 
installed by SPECTRO are diplayed in red, user defined lines are displayed in green. 

Opening the Complete Lines Library Frame 

Check the "Show Lines Library" menu command in the "Define Desktop" submenu of the 
Scan Window menu.  
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Alternatively, select the "Edit Channel" menu command and then the "Identify Peak" menu 
command. Both entries are now marked with a check mark. This works only if the "Zoom" 
entry is not checked. 

After opening the frame, additional elements are shown in the Scan Manger tool bar. 

Display of Element Lines 

In the drop-down list box Element of the Scan Manger tool bar, the element of which lines 
are to be displayed can be selected. All lines belonging to the selected elements are shown 
in the list box. After selecting "All", all lines contained in the library are shown. 

Display of Lines in a Scan Interval 

After clicking over a wavelength in the Scan Window frame, the entry "All" in the drop-down 
list box Elements is automatically selected. The lines next to the selected wavelength are 
shown in the Complete Lines Library list box.  

Display of the Scan Interval Containing a Line 

Double clicking on a line in the Complete Lines Library list box, switches the Scan 
Window frame to the "Show Channel" display mode and displays the selected line.  

Additional Element of the Scan Manager Tool Bar 
Elements Drop-Down List Box 

This drop-down list box is located right of the drop-down list box Frame. Select the elements 
to be shown in the list box Complete Lines Library.  

 

9.1.4 Scan Manager Frame - Located Lines Library 
For adding lines to the located lines library, or for applying line parameters from this line 
library to the scan to be performed in the Scan Manager application window, the Located 
Lines Library can be edited in the Located Lines Library frame. In this case, additional 
buttons appear in the Scan Manager tool bar. 

Opening the Located Lines Library Frame 

Check the "Located Lines Library" menu command in the "Define Desktop" submenu of the 
Scan Window Frame menu to open the Located Lines Library frame. The Scan Window 
frame is switched to the display mode "Show Channel". Additional elements are shown in 
the application window, which are described in the following. 

Lib.Name Text Box 

After selecting an entry in the Available Entries list box, this text box contains the library 
name of the selected located line.  

Before storing a new located line, enter in this text box the library name of the line. 

App.Info Drop-Down List Box 

After selecting an entry in the Available Entries list box, this text box contains the 
application to which the located line is assigned. 

Before storing a new located line, select in this drop-down list box the name of the 
application to which the line is to be assigned. 

Available Entries List Box 
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This list box contains all entries of the Located Lines Library. Click on an entry to copy the 
library name and the application into the text and list boxes above. Double click on an entry 
to open Located Lines Library Details dialog. 

The Command Buttons 
Store Line 

Push this button to add the line shown in the Scan Window frame to the Located Lines 
Library. The name and the application are taken from the text and list boxes above.  

Use Data 

Push this botton to apply the data of the selected located line to the assigned default line. 
The parameters will be used in subsequent measurement in the Scan Manager application 
window. This assignment is valid until the Scan Manager application window is closed 
again or a new line is assigned. 

Additional Command Buttons in Scan Manager Tool Bar 
<Details> Command Button 

Push this button to open the dialog Located Lines Library Details. This dialog shows the 
scan interval of the currently loaded scan containing the a graphical representation of the 
line and its parameters selected in the list box Available Entries. 

<Delete> Command Button 

Delete the selected line of the Available Lines list box. 

<Rename> Command Button 

Push this button to assign the library name contained in the Lib.Name text box to the located 
line selected in the Available Lines list box. 

 

9.1.5 Scan Manager Frame - Concentration Overview 
The Concentration Overview frame contains the results of a Semi-Quantitative Analysis 
of an Unknown Sample performed in the Scan Manager Application window. Please see 
that chapter for a description how to perform a semi-quantitative analysis. 

Opening the Concentration Overview Frame 

This frame can only be opened after at least one measurement on a standard has been 
performed. Open the frame with the "Show Quantitative" menu command of the "Define 
Desktop" submenu of the Scan Window Frame menu or by pressing F5. 

Results Spread Sheet 

The results are shown in a spread sheet. The first column contains all lines measurend for 
the elements of the measured standards. The second column contains the legend for the 
following columns. Each cell contains a measured intensity, the known concentration of the 
element as entered for example in the Standards Library (Edit Concentrations) dialog, 
and the concentration resulting from a regression curve through the data points with known 
concentrations.  

Black entries belong to standards with known concentrations. Red entries belong to samples 
with unknown concentrations.  
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Regression 

The regression for each line is performed using the intensity-concentration datapoints of the 
black cells belonging to the line. 

Modifying Concentrations of Samples 

The known concentration for an element in a sample can be modified. To do so, first select 
the cell in the Results spread sheed containing a spectral line of the element.  

Open the Edit Concentration Data dialog by double clicking on the cell, or by pushing the 
<Edit Data> command button of the tool bar.  

Check the Entered Value check box and enter the new value and the desired unit in the 
Conc./Unit text box and drop-down list box, respectively. After pressing the <Accept> 
button, the new known concentration is assigned to all lines of the element. The cells are 
drawn black, and a new regression is performed. 

In the similar manner, the assignment of a known concentration to a cell can be canceled. 

Additional Command Buttons in Scan Manager Tool Bar 
Edit Data 

Press this button to open the  Edit Concentration Data dialog. In this dialog, the regression 
coefficients of the selected row of the Results spread sheet are shown.The meaning of the 
remaining dialog elements is explained above. 

Standard 

Press <Standard> to open the Standards Library (Edit Standard) dialog. The parameters 
of the standard assigned to the selected column of the Results spread sheet are shown. 

Print 

Press <Print> to print the selected columns of the Results spread sheet on the printer. 

 

9.1.6 Scan Manager - Tool Bar 
The Scan Manager tool bar contains controls to change the wavelength range of data 
displayed in the Scan Window frame.  

If one of the optional Scan Manager frames is shown, additional elements and buttons 
appear which support actions within these frames. These elements are described in the 
frame sections. 

Value [nm] Text Box  

Enter in this text box a wavelength value. The wavelength range of the displayed data is 
shifted by that amount to the left or right if the Move - buttons are pushed. 

Installed Lines Drop-Down List Box 

In this drop-down list box, select the installed line to be displayed in the Channel display 
mode of the Scan Window frame. If a line is selected, the Scan Window frame is 
automatically set in the "Show Channel" display mode: The ranges of the x-axis and the y-
axis are set such that the peak is fully displayed. 

Frame Drop-Down List Box 
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This drop-down list box is located right of the drop-down list box Installed Lines and 
contains the wavelength limits of the frames of the scan. If a frame  is selected, the 
intensities in the frame wavelength range are displayed, and the Scan Window frame is 
automatically set in the "Show Overview" display mode. If the entry "Show Overview" is 
selected, the whole scan is displayed.  

The Command Buttons 
 <Move, Move> 

Pressing the left button <<Move>, shifts the wavelength range to smaller values by the 
amount shown in the text box Value. Pressing the right button <Move>>, shifts the range to 
higher values. 

 <Zoom , Zoom> 

The zoom controls are the buttons located beside the <Move> buttons. Pressing the left 
<<Zoom> button, decreases the displayed wavelength range, pressing the right <Zoom>> 
button, enlarges it. The zoom factor is proportional to the amount shown in the text box 
Value. 

See also: 
Scan Manager - Complete Line Library Frame 
Scan Manager - Concentration Overview Frame 
Scan Manager - Located Lines Library Frame 
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9.2 Scan Manager Menu -  File  
This menu contains menu commands related to loading, storing and printing scans.  

The following menu commands are available: 

 Load/New Scan... 

 Save 
 Save As 

These menu commands are described in section Scan Window Frame menu. 
 Delete Scan File... 

Select this menu command to delete a scan group from the disk. The Delete an 
existing Scan Group dialog opens. This is the global WINDOWS dialog for selecting 
files. The file to be deleted can be selected in this dialog. 

 Export Scan Data... 
Select this menu command to open the Save Data as Scan Export dialog. This is 
global WINDOWS dialog for selecting files. The part of the scan shown in the Scan 
Window frame display can be stored as ASCII file. The intensity is stored as a 
function of the wavelength. 

 Print Scan... 
Select this menu command to print the Scan Window frame display. 

 Printer Setup... 
Select this command to open a dialog in which the printer type and paper format for 
the connected printer can be defined. This is a printer-specific dialog which options 
depend on the defined printer.  

 Printer Font... 
Select this submenu command to open the global WINDOWS dialog in which the 
printer font can be selected.  

 Exit 
Select this menu command to close the Scan Manager and return to application 
window from which the Scan Manager had been started. Please observe the closing 
dialog: 
Scan Manager application window 
Decide, whether to store the scan data into a file and whether to save the installed 
lines. 
Scan Manager Method Development application window 
Decide, whether to add the line parameters to the method. 
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9.2.1 Scan Manager Dialog  - Load or create New Scans 
In this dialog, scans and scan groups can be loaded. It is also possible to measure and 
modify scans. The number of scans in a scan group may be increased by adding scans or 
scan groups and decreased by deleting selected scans. The name of the scan group is the 
name of the file stored. The scans within a scan group each have an own sample name. 

The dialog has four property pages, used for loading scan groups (property page Scan 
Group), modifying scans (property page Calculate), measuring scans (property page 
Measurement), and loading method scans (property page Method Scan). 

The options provided in property page Calculate can be used for modifying scans by 
mathematical operations. Scans can be added, subtracted, smoothed and modified by user 
defined formulas. 

The progress of loading, calculating, and measuring is shown in the first and second section 
of the status line of the Scan Manager application window.  

The Command Buttons 
Start 

Press this command button to start the procedure defined in the active property sheet. 

Cancel 

Close the dialog without performing any other action. 

The dialog contains the following property pages: 
Property Page - Scan Group 
Property Page - Measurement 
Property Page - Calculate 
Property Page - Method Scans 

Previous: 
Scan Manager Menu - File 
 

9.2.2 Property Page - Load Scans 
This property page serves for selecting a scan group from a storage medium to be loaded.  

The loading begins if the button <Start> below the property page is pressed.  

Settings Group Box  

Treatment Drop-Down List Box 

Depending on the selected option, the new scans are added to the scans already loaded 
(Append Scans), they overwrite scans having the same name (Overwrite Scans), or the 
Scan Window frame is cleared before new scans are loades (Delete Scans). 

Group File Text Box 

The name of the scan group most recently selected in the Load an existing Scan Group 
dialog or currently loaded is shown in this text box.  

Available Samples Group Box 

In this list box, all scans contained in the selected scan group file are shown. Please mark 
those scans which are to be loaded. 
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The Command Buttons 
File 

Press the command button to open the Load an Existing Scan Group dialog. Here, scan 
groups existing in a selected directory are shown, and a scan group can be selected for 
loading. 

Select 

Push this button to select all frames in the group box Available Group Scans for loading. 

Unselect 

Push this button to unselect all frames previously selected in the group box Available 
Group Scans. 

Property Sheet: 
Scan Manager Dialog - Load or create new Scans 

 

9.2.3 Scan Manager Dialog - Load an existing Scan Group 
Select a scan group for loading. Additional informations on the file, for example the formula 
used for calculation and the sample names of the scans, are also displayed. 

File Name Text Box and List Box 

Enter in this box the name of the scan group to load. This is also performed automatically by 
double clicking on the name in the list box File Names below. 

The list box below displays the name of all scan groups which are in a directory selected on 
the right. A group is selected for loading by selecting an entry in the list box. After pushing 
the <OK> button, or after double clicking on a file name in this box, the dialog is closed. The 
file name appearing in the text box is copied to the Group File text box of the Load or 
create new Scans dialog. The loading begins after pressing the <Start> - button of that 
dialog. 

Files of Type Drop-Down List Box 

Select the extensions of the files to be shown in the list box above. Scans group files have 
an *.asc extension. 

Directories Text Box  and List Box  

The name of the open directory in the list box Directory Structure is shown in this text box. 

List Box containing Directory Structure 

Double click on a directory symbol to open the directory and see the file tree, beginning from 
top level down to the first level below the opened directory. After opening a directory, all files 
contained in this directory and having the required extension are shown in the list box on the 
left. 

Drives Drop-Down List Box 

Select the drive whose directory structure is to be shown. 

Additional File Information List Box 

This list box shows the sample names and the formulas belonging to a certain scan group 
selected in the file list box. Each scan group may contain several scans with different sample 
names and different formulas. 
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The Command Buttons 
OK 

Select this button to copy the file name into the text box Group File of the Load or create 
new Scans dialog.   

Cancel 

Select this button to close the dialog without performing any other action. 

Previous: 
Scan Manager Menu - File 

 

9.2.4 Property Page - Calculate 
In this property page, scan data can be processed. Scans can be added, subtracted, 
smoothed, or modified by a user defined formula. The resulting scan is shown in the display 
window and made the active one. It is always appended to the scans already loaded. 

The calculations are executed if the button <Start> is pressed. 

Sample Name Text Box 

Before starting the calculation, enter in this text box the sample name of the resulting scan. 
The default name of the sample is the formula used to calculate the scan. The sample name 
is shown in the right upper corner of the Scan Window frame after the calculation is 
finished. 

Formula Text Box 

In this text box, the formula used for calculating the scan is displayed. This is the formula 
which has been defined in the Create or edit a Formula dialog. 

Available Window Group Box 

Here, the frames presently loaded and the number of scans which have data in a specific 
frame are displayed. Selecting frames in this window, causes the operations defined by the 
formula to be performed only in the corresponding wavelength range.  

The Command Buttons 
Formula 

This button opens the Create or edit a Formula dialog. Here, the formula for calculating the 
result can be defined. The elements of the formula, i.e. functions, mathematical operators, 
brackets, and scan names, can be combined here. 

Select 

The button selects all frames in the Available Windows list box. 

Unselect 

This button removes any selection from the Available Windows list box. 

Property Sheet: 
Scan Manager Dialog - Load or create new Scans 
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9.2.5 Scan Manager Dialog - Create or edit a Formula 
Enter this dialog by choosing the "Load/New Scan" menu command, selecting the property 
page Calculate and pressing the <Formula> button. 

Compose a formula to calculate new scans using scans of the loaded scan group. Scans 
can be modified by a large variety of mathematical operations including adding and 
smoothing. 

Formula Group Box 

On opening the dialog from the Load or create New Scans dialog, the text box Formula is 
initially empty. If the dialog is opened from the Select a predefined formula dialog, it 
contains the formula selected in that dialog. While the formula is being composed, the text 
box Formula shows the present state of the assembly.  

Selection Group Box 

Operators List Box 

This list box contains the available mathematical operators. The mathematical operations are 
performed on all intensity values of the scans in the frames selected in the group box 
Available Windows in the dialog Load or Create New Scans. Double clicking on an entry 
in this list box copies the operator to the group box Formula. 

The following operators are available: 
 

Value() Intensity values of the scan enclosed in 
brackets 

Smooth() Smoothed values of the spectrum enclosed 
in brackets.  

Ln() Logarithm of the spectrum enclosed in 
brackets. 

PI The constant PI: 3.1412 

E Euler's constant: 2.71828 

(,),+,-,*,/,^ Standard symbols for brackets, addition, 
subtraction, multiplication, division, raising to 
the power 

 

Scans List Box 

This list box contains the names of all scans loaded. Double clicking on a scan name 
transfers the entry to the list box Formula above. 

The Command Buttons 
OK 

Closes the dialog and transfers the formula in the text box Formula to the text boxes 
Sample Name and Formula of the Load or Create New Scans dialog. The calculation 
starts after pushing <Start> in that dialog. 

Cancel 

Closes the dialog without transferring the formula. 

History 
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Opens the Select a Predefined Formula dialog. A list of all loaded scans which have been 
obtained by calculation is shown together with the applied formulas. 

Test 

This function is not yet available. 

Selection 

This button transfers the entry in the list box Scans to the list box Formula. 

Previous: 
Property Page - Calculate 
 

9.2.6 Scan Manager Dialog - Select a predefined Formula 
This dialog is opened from the Create or edit a Formula dialog by pressing the <History> 
button. A list of all loaded scans obtained by calculation is shown together with the formulas 
used. A selected entry can be transferred to the Load or create new Scans dialog.  

History List List Box 

The list box contains the names of all loaded scans obtained by calculation . 

List Box Formula 

The list box contains the formula of the scan selected in the list box History List. 

The Command Buttons 
Select 

Pushing this button transfers the selected entry in the list box History List to the text box 
Sample Name in the Load or create new Scans dialog and the corresponding formula to 
the text box Formula. 

Editor 

This button opens the Create or edit a Formula dialog. The formula selected in the list box 
Formula is copied to the text box Formula of that dialog. 

Abort 

This button closes the dialog. No further actions are performed. 

Previous: 
Scan Manager Dialog - Create or edit a Formula 
 

9.2.7 Property Page - Measurement 
Define parameters for measuring new scans. A measurement is started by pushing the 
<Start> button. The new scan is always appended to the loaded scans and is made the 
active one. 

Sample Name Text Box or Drop-Down List Box 

Enter in the text box the sample name of the resulting scan. The sample name is shown in 
the right upper corner of the Scan Window frame after the measurement has been 
performed.  
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If the command button <Library> is pushed, the names of the standards contained in the 
Standards Library are displayed in the drop-down list box. The name of the scan to be 
performed can now be selected. Choosing known standards allows semi-quantitative 
measurements. 

Measurement Drop-Down List Box 

On selecting Measure Direct the measurement starts without preflush, on selecting Flush 
and Go it starts with preflush. The preflush parameters can be set in the Instrument 
Preflush Parameter dialog to be opened in the menu System of the Scan Manager 
application window. If Read Measurement is selected, the last measurement is reloaded.  

Time Text Box 

Enter in this text box the total measurement time. The program uses an adequate default 
strategy to perform the measurement. 

Available Arrays List Box 

The available frames are displayed here. Select those frames which are to be appended to 
the loaded scan group after the measurement. Note that in any case all frames are 
measured, but only those selected are displayed. 

The Command Buttons 
Strategy 

Select this command button to open the Measurement Strategy dialog. Select a strategy 
for the scan to be measured. 

Library 

Selet this button to insert the names contained in the Standard Library in the Sample Name 
drop-down list box. 

Select 

The button selects all frames in the list box Available Arrays. 

Unselect 

This button removes any frame selection from the list box. 

Property Sheet: 
Scan Manager Dialog - Load or create new Scans 

 

9.2.8 Property Page Method Scans 
This property page serves for loading scans which have been stored during calibration or 
quantitative measurements.  

Settings Group Box 

Select in the drop-down list box Treatment whether all scans of the Scan Window frame are 
deleted before loading the new scans (Delete Scans), whether scans with equal names are 
overwritten (Overwrite Scans), or whether the new scans are added to the existing ones 
(Append Scans).  

In the drop-down list box Used Method, the method is chosen whose scans are shown in the 
list box below. 

Available Method Scans List Box 
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This list box shows all scans which have been measured within a certain method. The scans 
are characterized by date, time and sample name. 

The Command Buttons 
Delete 

This button removes the files selected in the scans list box files from the disk. 

Property Sheet: 
Scan Manager Dialog - Load or create new Scans 

See also: 
Scan Housekeeping 

 

9.2.9 Scan Manager Dialog - Select Data for Scan Group 
This dialog permits storing the data of a scan group. It can be selected which of the frames 
of the scans are to be stored. 

Available Arrays Group Box 

The list box shows the frames composing each scan and the number of scans which have 
data in a specific frames. One or severals frames can be selected for storing. 

Settings Group Box  

Use the drop-down list box to select how to store the data. The option Overwrite Group 
deletes any file in the selected directory with the same name. The option Append Into Group 
will append the scan group loaded to the scan group stored. 

Group File Text Box 

This box shows the name of the file to be stored. It must be entered or selected in the Save 
Data as Scan Group dialog which openes after pushing the <File> button. 

The Command Buttons 
Save 

Select this button to save the scan group presently loaded. After pressing the button, the 
data are stored, and the dialog is closed.  

Abort 

This option closes the dialog without storing the data. 

File 

With this button, the Save Data as Scan Group dialog is opened. This is a standard save 
dialog for selecting name and directory of the scan group to be stored. 

Select 

The button selects all frames in the list box Available Arrays. 

Unselect 

This button removes any selection from the list box. 

Previous: 
Property Page Load Scans 
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9.3 Scan Manager Menu - Operations  
The Scan Manager-Menu Operations contains menu commands for displaying and 
manipulating scans. Channel specific parameters can be edited or set, and a semi-
quantitative analysis can be performed. All of these menu commands are also contained in 
the context sensitive menu of the Scan Window frame. The menu commands become 
active if scans are loaded. See section Scan Window Frame menu for a description of the 
menu commands. 

The following menu commands are available: 
 Delete Scan 
 Edit Channel 

 Define Desktop 
 Show Quantitative... 
 Zooming 
 Undo Zoom 
 Resize Window 

 Show Overview 

 Show Channel 
 

9.3.1 Scan Manager Dialog - Define a new Analytical Channel 
In this dialog, a line can be added to the installed lines, as described in section Installing 
User Defined Lines.  

Opening the Dialog 

First select a scan who is used to position the line. Then open the Scan Window Frame 
menu and check the "Create new Channel" menu command in the Edit Channel submenu. 
The Define a new Analytical Channel dialog is opened by clicking with the left mouse 
button over a selected wavelength. 

Adding an Installed Line 

If the difference between this selected wavelength and the wavelength of the nearest line in 
the Complete Lines Library is sufficiently small, the line can be added to the installed lines. 
The line can then be used in quantitative and semi-quantitative measurements. The default 
peak position of this newly installed line is the position taken from the Complete Lines 
Library. Two default background ranges and a default background correction model are set 
by the program. Method specific peak position and background correction parameters for the 
new line can be set as usual. 

Elements Drop-Down List Box  

In this list box, select the element(s) to be displayed in the Complete Lines list box below. 

Wavelength Text Box 

This text box contains the wavelength over which the mouse button was clicked. 

Complete Lines List Box 
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The list box contains the wavelength of the lines of the element(s) selected in the Elements 
drop-down list box above which are next to the selected wavelength. The entry closest to the 
wavelength is highlighted. To select a line for installing, double click on the line entry. The 
element name and the wavelength are now shown in the list and text boxes above. Also, in 
the Scan Window frame and the Install Group Box the position and wavelength are 
indicated. 

Install Group Box 

In this group box, the selected scan is displayed around the selected wavelength. All 
installed lines and the line selected for installing are marked by black bars. 

This dialog cannot be opened in the Scan Manager Method Development application 
window. 

The Command Buttons 
OK 

Select this button to install the line selected in the Complete Lines list box. If the difference 
between the desired line position and the wavelength of the selected line of the line library is 
too large, a warning dialog appears, and the line cannot be installed. 

Cancel 

Select this button to close the dialog. No actions are performed. 

Previous: 
Scan Manager application window, "Create Channel" mode, click with left mouse button 
on Scan Window frame 

 

9.3.2 Scan Manager Dialog - Display Parameter 
The Display Parameter dialog is opened after selecting the "Define Desktop" menu 
command of the Scan Window Frame menu. In this dialog several display parameters of 
the Scan Window frame and of the scans can be set. This includes axis, labels and color 
parameters. If the display range of the Scan Window frame is changed, the axis parameters 
are adapted, and the label setting Display All is selected. 

The Command Buttons 
Ok 

Press this button to apply the parameters selected in the property sheets of the dialog. 

Cancel 

Press this button to close the dialog. No other actions are performed. 

The dialog contains the following property pages: 
Property Page Settings 
Property Page Info Scans 
Property Page X-Axis Data 
Property Page Y-Axis Data 

Previous: 
Scan Manger-Menu Operations 
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9.3.3 Property Page - Settings 
In this property page parameters of the display mode of the data can be set. 

No Scans Text Box 

In this text box, the number of loaded scans is displayed. 

Display Settings Group Box 

This group box contains the four check boxes Display Axis, Display Grid, Display Legend, 
and Display Bars. Select Display Axis and Display Grid, if the axis and the grid 
respectively are to be shown. Select Display Legend, to show the sample name and a 
rectangle with the curve color in the upper right corner of the Scan Window frame.  

Label Settings Drop-Down List Box 

In the drop-down list box, the display mode of the labels is set. Select No Label to show no 
label, Display All to display labels for all installed lines, Only Element to show only the label 
for the element typed in the Selection text box, and Min. Intensity to display only the labels 
of those installed lines whose intensity exceeds the minimum value entered in the Selection 
text box. 

Selection Text Box 

Depending on the selection in the Group Box above, enter here a minimum intensity or an 
element name. The element name must be written with a capital first letter and a small 
second letter.  

Property Sheet: 
Scan Manager Dialog - Display Parameter 

 

9.3.4 Property Page - Info Scan 
In this property page the display color of a specific scan of a scan group can be selected and 
the title can be changed. 

Scan Drop-Down List Box 

Select the scan curve whose color is to be changed. 

Display Settings Group Box 

For the scan selected in the drop-down list box above, the scan title, color, and formula are 
shown. Scan title and color can be changed in the corresponding dialog elements. 

Title Text Box 

You may enter a new scan title in this textbox. 

Color Drop-Down List Box 

Select the color of the curve whose name is displayed in the Scan drop-down list box. 

Formula List Box 

In this list box, the formula of the curve, if any, is given for information. 

Property Sheet: 
Scan Manager Dialog - Display Parameter 
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9.3.5 Property Page - X-Axis 
This property page allows setting the scaling parameter, limits, and title of the x-axis.  

Display Drop-Down List Box 

Choose between linear and logarithmical scaling of the axis. 

Calculate Drop-Down List Box 

The entry determines the unit of the x-axis. By default, the unit is nm. 

Min. Value, Max. Value Text Boxes 

Enter the desired minimum and maximum values of the x-axis. The text boxes on the right 
give the minimum and maximum wavelength of the optical system. 

Title Text Box 

Enter in this text box the title of the x-axis. 

Property Sheet: 
Scan Manager Dialog - Display Parameter 

 

9.3.6 Property Page - Y-Axis 
This property page allows setting the scaling parameter, limits, and title of the y-axis.  

Display Drop-Down List Box 

Choose between linear and logarithmical scaling of the axis. 

Calculate Drop-Down List Box 

The unit of the displayed intensity data is given in this drop-down list box. The default unit is 
counts per second. This unit is proportional to the spectral line intensity. This box is presently 
deactivated. 

Min. Value, Max. Value Text Boxes 

Enter the desired minimum and maximum values of the y-axis. 

Title Text Box 

Enter in this text box the title of the y-axis. 

Property Sheet: 
Scan Manager Dialog - Display Parameter 
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9.4 Scan Manager Menu - System 
This menu contains menu commands for control of the instrument, to reprofile the optics, 
and to open other application windows without closing the Scan Manager application 
window. 

The following menu commands are available: 

 Instrument Parameters 
Select this menu command to open the Instrument Generator Parameter dialog. 
The plasma and/or the pump for the CIROS CCD can be turned on/off and the plasma 
power, pump speed, gas flows and torch position can be viewed and modified. 

 Reprofile Optics 
Select this menu command to open the Reprofile optic dialog. The optic can be 
reprofiled in this dialog. 

 The optic should be reprofiled every day! 
 

 Preflush Parameter 
Select this menu command to open the Instrument Preflush Parameter dialog. The 
preflush time before a scan is conducted can be defined in this dialog. 

 Main Window 
Select this menu command to switch to the Main application window. The current 
scans remain loaded. 

 Method Development 
Select this menu command to switch to the Method Development application 
window. The current scans remain loaded. 

 Measure Window 
Select this menu command to switch to the Measure application window. The 
current scans remain loaded. 
 

9.4.1 Scan Manager Dialog - Instrument Preflush Parameters  
The preflush times (the time during which sample solution is flushed through the sample 
introduction system before measurements begin) before the system performs a scan can be 
defined in this dialog.  

The Total preflush time can be entered (in seconds) in the first text box in the Preflush 
group box. The amount of the total preflush which is to be pumped at a higher speed can be 
entered (in seconds) in the second text box. This is used to transform the sample solutions 
more quickly to the nebulizer. Changes are stored by selecting the <Save> command button. 

Pumpsteps 

The pump speeds for the preflush and measurement can be set in the first drop-down list 
box in the Pumpsteps group box. The higher pump speed for the Fast preflush can be 
selected in the second drop-down list box. Changes are stored by selecting the <Save> 
command button. 
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The pump speed can be set from 1 to 5. The higher the number the faster the sample is 
pumped. Speeds 1 to 4 are regulated and 5 is unregulated. Pump speed 2 corresponds to 
the manufacturers' flow rates for the respective tubing (orange/orange: 2 ml/min; 
orange/white: 1 ml/min). 

The total preflush time should be set so that it is long enough for the plasma to 
stabilize with the given sample solution. This ensures a good quality of scans. 
 

The Command Buttons 
Apply 

Select this command button to activate the given parameters; the system begins a preflush 
procedure. 

Save 

Select this command button to store the given parameters for other applications. When the 
<Start> command button is selected in the property sheet Load or create new Scans then 
the preflush is conducted according to the parameters set here in this dialog.  

Previous: 
Scan Manager Menu - System 

 



 

 SPECTRO CIROS CCD
Regression Application Window

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           10 

10 Regression Application Window 
In the Regression application window, the calibration functions and disturber correction 
factors of the lines of a given method are calculated.  

The calibration functions are polynomials and are obtained by performing a linear regression 
analysis. The default calibration functions are straight lines. Various options for calculating 
the calibration functions can be chosen in the Regression application window. It is also 
possible to take into account spectral disturbances and to perform a standard addition 
calibration. 

Menu Command Button Bar 

A menu command button bar in the upper section of the window contains command buttons 
can be used as shortcuts for activating frequently used menu command functions. 

Regression Frames 

The Regression frames fill the screen between menu command button bar and status line. 
Selecting a line in the Method Lines list box, the calibration curve, the calibration data and 
informations on the standards used for calibration of that line are displayed in the various 
frames.  

Status Line 

The status line at the bottom of the screen contains four sections in which additional 
informations on system state and menu commands are displayed. In the first section, 
additional information on the menu command currently selected is given. The third section 
shows the name of the currently loaded method, and the fourth section displays the plasma 
state.  

The following menus are available: 
 File Menu 
 Operations Menu 
 System Menu 
 Help Menu 

The following command buttons are available: 

 File menu, "Accept" menu command 

 File menu, "Save" menu command 

 File menu, "Print Method" menu command 

 Operations menu, "Define Desktop" menu command 

 Operations menu, "Zooming" menu command 

 Operations menu, "Interference" menu command 

 Operations menu, "Model" menu command 
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 Operations menu, "Calculate" menu command 

 System menu, "Main Window" menu command 

 System menu, "Scan Manager" menu command 

 System menu, "Measure Window" menu command 

 System menu, "Instrument Parameters" menu command 

 Help menu, "Help Index" menu command 

See also: 
Spectrometric Calculations 
Calibration Data Window 
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10.1 Regression Frames 
The Regression frames are part of the Regression application window. They display the 
parameters used for calculating the calibration functions of method lines and the resulting 
calibration curves. They comprise the four frames Calibration Curve, Calibration Data, 
Calibration Standards, and the Method Lines. 

 Calibration Curve Frame 
 In this frame the calibration curve is displayed graphically. Open a context sensitive 

menu for rapid access to menu commands of the Regression application window. 
 Calibration Data Frame 

 This frame contains the regression coefficients and derived line properties. 
 Calibration Standards Frame 

 This frame contains informations on the standards used for calculating the calibration 
functions. 

 Method Lines Frame 
 This frame contains a list box containing the method lines. Select a line to show the 

regression parameters of that line in the frames on the left. 
 

10.1.1 Regression Frame - Calibration Curve 
The calibration curves are shown in a coordinate system in the Calibration Curve frame. 
The X-Axis contains the concentration, the Y-Axis the intensity. By default, the current 
calibration curve is displayed in blue, the previous calibration curve in grey. The error bars of 
the intensites are limited by the maximum and minimum of the measured intensities. 

Context Sensitive Menu 

Many menu commands of the Regression application window can be executed using the 
context sensitive Calibration Curve Frame - menu of the Calibration Curve frame. 

Display of Undisturbed Lines 

Measured values are located at points defined by the measured intensity and the standard 
concentration as contained in the Standards Library. The measured values are marked by 
red crosses.  

Display of Disturbed Lines 

The effect of a disturber can be considered as correction of the concentration which is 
calculated using the calibration curve. This correction is displayed as a horizontal bar. One 
end of this bar is a point defined by the measured intensity and the standard concentration 
as contained in the standards library. The other end is given by the measured intensity and 
the standard concentration plus the correction. This point is marked by a red cross. In a 
proper disturber correction, the red crosses must be near the calibration curve. In the ideal 
case, the red crossed are exactly on the calibration curve. 

Display of Standard Addition Calibration Lines 

In a standard addition calibration, a sample concentration is calculated which is the 
concentration of the unspiked sample. Red crosses are located at points given by the 
measured intensity and the added concentration plus the sample concentration. 
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Opening the Calibration Curve Frame Menu 

Click the right mouse button over the Calibration Curve frame to open the Calibration 
Curve Frame menu. This menu contains a selection of frequently used menu commands of 
the menus of the Regression application window. 

Zooming of the calibration curve can be performed after checking the "Zooming" menu 
command of the Calibration Curve Frame menu. See section Calibration Curve Frame - 
Menu for further details.  

See also: 
Spectrometric Calculations 
 

 

10.1.2 Calibration Curve Frame - Menu 
Moving the mouse pointer to an arbritary position of the Calibration Curve frame and 
pressing the right mouse button activates the Calibration Curve Frame menu. 
This menu contains frequently used menu commands of the regression application. 

Most of the menu commands can also be selected using the menu command button bar of 
the Regression application window. 

The following menu commands are available: 

 Save 
Select this menu command to save the calibration data to a file previously created with 
the Save as menu command. 

 Save as 
Select this menu command to open the Save Calibration Data dialog and enter the 
name of an ASCII - file for the calibration data. All calibration data of all method lines 
are stored. 
This ASCII - file can not be read by the Smart Analyzer and serves only for 
documentation purposes. 

 Print Regression 
Select this menu command to open the Selection of Regression Data to be Printed 
dialog. Select the data and lines of the currently loaded method to be printed. 

 Close Line 
The line currently selected in the Method Lines list box will be removed from that list 
box, and the first entry is selected. No new calibration data can be stored now for the 
closed line. 

 Define Desktop 
This menu command opens the Display Parameter dialog. Here the axis, grid and 
curve parameters of the displayed curve can be chosen. The selection is only valid for 
the currently selected line. 

 Interference 
Select this menu command to open the Interference data for ... dialog. Interferences 
for the currently selected line can be entered in this dialog. The regression must be 
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again calculated using the "Calculate" menu command after the dialog has been 
closed. 

 Calculate 
The calibration data are calculated for all lines contained in the Method Lines list box. 
The calculation is conducted according to the settings defined in the Regression 
Model dialog and taking into account the interferences defined with the Interference 
data for ... dialog. 

 Zooming 
Checking this menu command, activates the "zoom" mode. A check mark appears left 
of the menu command. Press the left mouse button and drag the mouse to mark the 
desired zoom range. Zooming is eventually rejected if the zooming range is too small.  
Select this menu command again to deactivate the zoom mode and remove the check 
mark. 

 Resize Window 
Select this menu command to rescale the axis such that all measured standard data 
are shown on screen.  

 

10.1.3 Regression Frame - Calibration Data 
The results of a regression analysis are found in the Calibration Data frame right of the 
Calibration Curve frame.  

The following regression data are displayed for a line: 

 

BEC The background equivalent concentration (BEC) is the 
concentration that results from a line intensity equal to the 
background signal. 

If no blank value has been mesaured, the BEC is not defined. 

This entry is not pesent in a standard addition calibration.  

DL The detection limit is the concentration that results from a 
line intensity being 2 times larger than the standard deviation 
of the blank. 

If no blank has been measured, or if the blank has been 
measured only once, the DL is not defined. 

This entry is not pesent in a standard addition calibration.  

Std.error This is the estimated error of the concentration of the samples. 
See section Spectrometric Calculations for the definition of 
the Standard Error of Estimate. 

Corr.coef. The calculated correlation coefficient. The more it differs 
from 1, the more the data points scatter around the calibration 
curve. 

Range Default Ranges 

Concentrations outside the range are marked in the measure 
screen. The low value is either the calculated detection limit if 
a blank has been measured, or the concentration of the least 
concentrated standard sample. In a standard addition 
calibration, the low value is equal to 80 % of the sample 
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concentration. 

The high values corresponds to 120% of the concentration of 
the standard having the highest concentration. 

Line Switch Ranges 

If a line switch is defined and if the switch limits are within the 
default range, the range of a line is defined by the entries in 
the Edit Line Switch for Element dialog of the Method 
Development application window.  

Unit The unit of the concentration of the calibration standards. 

Weighting The type of weighting that was used to calculate the 
regression. 

A0, A1, 
A2, A3 

The polynomial factors calculated for the regression function. 

 

If a standard addition calibration is performed, the BEC is replaced by the sample 
concentration and the DL by the standard deviation of the sample. 

 

10.1.4 Regression Frame - Calibration Standards 
Two list boxes with data of calibration standards are located in Calibration Standards 
frame below the Calibration Curve frame. 

Contents of the Calibration Standards List Boxes 

 

Standard The names of the calibration standards. 

Weight The weight applied to the respective standard is displayed 
here. This weight can be changed if manual weighting has 
been chosen in Regression Model dialog, which can be 
opened with the "Model" menu command in the Calculate 
menu.  

To change the weight, double click on the standard; the 
Sample Information (Regression) dialog opens. The 
manual weight can be entered in this dialog.  

Intensity The intensity measured for a standard is displayed here.  

Cert.conc. The concentrations entered for the standards in the library of 
standards are displayed in this column.  

Calc.conc. The concentrations calculated with the calibration function 
are displayed in this column. 

Diff. By default, the absolute deviations between the certified and 
calculated concentrations are displayed in this column.  

In a standard addition calibration, the difference between the 
certified added concentration and the calculated added 
concentration is shown. 

Rel.diff. The relative deviations between the certified and calculated 
concentrations are displayed in this column. 
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A click on a standard marks the associated cross on in the Calibration Curve frame by a 
blue circle. 

Double clicking on these standards opens the Sample Information (Regression) dialog, 
which displays informations on the standard. Also, a weighting factor for the standard can be 
entered. This factor will be used when calculating the calibration curve if the weighting type 
is "manual". 

See also: 
Spectrometric Calculations 
Calibration Curve Frame - Menu 

 

10.1.5 Regression Dialog - Sample Information  
Open this dialog by double clicking on a standard in the Calibration Standards list box of the 
Calibration Standards frame The list boxes show informations of the selected standard 
used for regression and allows to enter a manual weight for calculating the regression. 

The name of the standard, the manufacturer and any comments entered in the standards 
library are displayed in the upper group box.  

The standard type (calibration standard, control standard, etc.) is displayed in the Standard 
Type group box. 

The time and date when the standard was measured for the calibration, the number of 
measurements, and the minimum and maximum measured intensities are displayed in the 
Measurement Information for ... group box.  

A numerical value between 0 and 250 can be entered in the Manual weight text box. The 
default weight for the blank is 20, the weight for other measurements is 1. Such the 
regression is performed as if the blank had been measured 20 times more often than the 
other measurements. See section Spectrometric Calculations for further detail.  

Manual weighting parameters are only used if the entry Manual has been selected in 
the Weighting drop-down list box of the Regression model dialog. To take new weighting 
factors into account, choose the menu command "Calculate" after closing the Sample 
Information dialog,  

The Command Buttons 
OK 

Press this button to accept the choosen weight and close the dialog. A regression with the 
new setting will be performed after pressing the "Calculate" menu button. 

Cancel 

The dialog is closed. No further actions are taken. 

Previous: 
Regression Frame - Calibration Standards 
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10.2 Regression Menu - File  
This menu contains menu commands related to the storing and printing of calibration data. 

The following menu commands are available: 

 Save 
 Save as 

These menu commands are described in section Calibration Curve Frame - Menu. 
 Delete File 

Select this menu command to delete a calibration data file from the disk. The Delete 
Calibration Data File dialog opens. This is the global WINDOWS dialog for selecting 
files. The file to be deleted can be selected in this dialog. 

 Print Regression 
This menu command is described in section Calibration Data Window - Menu. 

 Printer Setup... 
Select this command to open a dialog in which the printer type and paper format for 
the connected printer can be defined. This is a printer-specific dialog which options 
depend on the defined printer.  

 Printer Font... 
Select this submenu command to open the global WINDOWS dialog in which the 
printer font can be selected.  

 Accept 
Select this menu command  to open the Accepted Regression Curves dialog. If the 
calibration data of a line are to be copied to the method, the line must be selected in 
the list box of this dialog.  
 

10.2.1 Regression Dialog - Selection of Regression Data to be 
Printed 
This dialog permits to select the calibration informations on the currently loaded method 
which are to be printed. 

Data Group Box 

This group box contains four check boxes to select the data to be printed. Select Line to 
print the data contained in the Calibration Data list box, Standards to print the data 
contained in the Standard list boxes, Interference to print the informations on interferences 
as shown in the Interference Data for ... dialog, and Curve to print the calibration curve. 

Lines Group Box 

Only calibration informations on the lines selected in this list box are printed. 

The Command Buttons 
Select 

Push this button to select all lines in the Lines group box. 

Unselect 

This button removes the selection from all lines in the Lines group box. 
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OK 

After this button is pressed, the printing starts. 

Cancel 

This button closes the dialog. No other action is taken. 

Previous: 
Regression Menu - File 
 

10.2.2 Regression Dialog - Accepted Regression Curves  
This dialog is automatically opened on closing the Regression application window, or if 
the menu command "Accept" in the Operations menu is selected.  

The lines of the method which have not been closed in the Regression application window 
are listed in this dialog. The third and fourth column of the list box contain the lower and the 
upper concentration limit of the calibration range, as explained in section Calibration Data 
Window. 

Lines for which the calibration data are to be accepted and used in subsequent quantitative 
measurements must be marked here before returning to the Method Development 
application window.  

Selecting the Lines 

To select all the elements/lines for acceptance into the method, select the <Select> 
command button. The lines can also be individually selected by clicking on the list box 
entries. 

If the <OK> command button is pressed, the calibration data of the selected lines are copied 
to the method data, the dialog is closed and the system returns to the Method Development 
application window.  

Assignment of the Standardisation Standards 

If a line does not have standardisation standards, then standards are automatically assigned 
when closing the dialog. The calibration standard having the lowest concentration is used as 
Low Standardisation Standard, and the standard having the highest standard is used as 
High Standardisation Standard. 

Already assigned standards are changed, if one or both previous standardisation standards 
are not contained in the new set of calibration standards. 

Hence standardisation standards are not changed as far as possible. 

Line Switch Limits 

If a line is used in a line switch, the range of that line is only changed if the previous 
maximum is larger than the new maximum or if the previous minimum is smaller than the 
new minimum. 

Hence the ranges of a line switch line are not changed as far as possible. 

The new calibration data can be stored in the method database together with the remaining 
method data in the Method Development application window. 

The Command Buttons 
Select 

Select this command button to select all lines. 



SPECTRO CIROS CCD 
Regression Application Window 

 

 

 

10                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

Unselect 

Select this command button to remove the selection from all lines. 

OK 

Accepts the selected lines and returnes to the Method Development application window. 

Cancel 

Closes the dialog without performing any action and returnes to the Regression application 
window. 

Previous: 
Regression Menu - File 
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10.3 Regression Menu - Operations   
Menu commands for setting the parameters of the regression calculation and displaying 
calibration curves are located in this menu. Some of the menu commands can also be 
activated with the respective command buttons. 

The following menu commands are available: 
 Close Line 

 Interference 
These menu commands are described in section Calibration Data Window - Menu. 

 Model 
Select this menu command or command button to open the Regression Model 
dialog. The parameters for the regression (regression order, weighting type) and 
switches (interference corrections, standard addition calibration) are set in this dialog.  

 Calculate 

 Define Desktop 

 Zooming 
 Resize Window 

These menu commands are described in section Calibration Data Window - Menu. 
 

10.3.1 Regression Dialog - Interference Data for (Line of Element) 
Enter this dialog by clicking on the "Interference" menu command of the Operations menu. 
Interferences for the currently selected line in the Method Lines list box can be edited and 
changed in this dialog. 

The dialog has one input line for entering data, a list box for displaying existing interferences, 
and a group box to select a display mode. 

The regression coefficients and interference factors according to the entries in this dialog are 
calculated by selecting the "Calculate" menu command in the Operations menu after 
closing the dialog. 

Editing Interferences 

Interferences are edited in the list box below the input line. In the Display Mode group box, it 
can be chosen whether additive interference factors are shown in the Conc.per conc unit or 
the Int.per conc unit.  

In the Conc.per conc mode, the product of the shown factor and the disturber concentration 
yields the correction of the concentration of the disturbed element. This product is equal to 
the length of the horizontal bars of the Calibration Data window. 
In the Int.per conc mode, the product of the shown factor and the disturber concentration 
yields the correction of the intensity of the disturbed element. 
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Entering New Interferences 

A new interference can be entered in the text and drop-down list boxes above the interferer 
list box. Press <New> to clear the entries. Select the interfering line and the type of the 
interference in the Interferer and Type drop-down list box, respectively.  

If you already know the interference factor, make shure that the display mode is set to Int.per 
conc. unit for additive interferences. Check the Lock and the Active check box and enter the 
desired factor in the Lin.factor text box. In a subsequent calculation, the regression 
coefficients and other interference factors which are not locked will be calculated according 
to that locked factor.  

If you do not know the interference factor, uncheck the Lock and mark the Active check 
box. This interference factor will now be calculated in a subsequent calculation. 

After all entries are made, press the <Insert> button. The interference is copied to the 
interferer list. Press <New> if another interference is to be entered. 

Modifiying an Interference 

To modify an interference, double click on an entry in the interferer list. The data are copied 
to the input line and can be modified. Press the <Save> button to copy the changes to the 
interferer list. 

Switching off an Interference 

If an interference contained in the interferer list box is to be switched of, please deactivate 
the Active flag of this interference. The interference factor is now automatically set to zero 
and locked. Hence, the interference will have no effect on the concentration results. 

Deleting an Interference 

Mark the interference to be deleted in the list box and press the <Delete> button. 

The Dialog Elements 
In the following, the elements of the dialog are described. 

Interferer Drop-Down List Box 

Select the disturbing line (which must also be measured in the method) in the drop-down list 
box here. 

Type Drop-Down List Box 

Additive (+) or multiplicative (*) interferences can be corrected. Select the type of 
disturbance in this drop-down list box.  

Lock Check Box 

This check box is only enabled if the Active check box is marked. 

Check this check box to set the interference factor to the value contained in the column 
Lin.Factor of the list box below when calculating the regression. The interference factor will 
now not be changed in a subsequent calculation.  

For additive corrections, locking is only possible in the display mode Int. per conc. unit.  

Active Check Box 

Check this check box to take into account an interference when calculating the regression.  

Uncheck the box if the interference is to be neglected in a subsequent calculation. The 
interference factor is now set to zero and locked after pressing the <Save> button. 

Lin.Factor Text Box 
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The linear interference correction factor is shown in this text box. If the Lock and the Active 
check boxes are checked, it is possible to enter a desired value in the text box and save it to 
the interferer data. A subsequent calculation will be performed using the entered correction 
factor. 

Lin.F.Err. Text Box 

The error of the linear interference correction factor is shown in this text box.  

Sqr.Factor Text Box 

Sqr.F.Err. Text Box 

These text boxes are not active since the quadratic interference correction factor is not 
calculated. 

Interferer List box 

This list box contains all interferences for the selected line already defined. Double clicking 
on an entry copies the entry into the text boxes above. 

Display Mode Buttons 

These buttons are only active for additive corrections. The correction may be displayed in 
terms of change in concentration unit per concentration unit of the disturbing element, or in 
terms of change in intensity unit per concentration unit of the disturbing element.  

An exact disturber calculation is only performed for linear calibration curves. 

If two lines disturb each other mutually, the interference data must be entered for both 
interfering lines. Otherwise wrong results are obtained in quantitative measurements. 
Also, sample concentrations in standard addition calibrations will be not correct. 

For standard addition calibrations, only additive corrections can be applied. 

The Command Buttons 
OK 

This button closes the dialog. To perform a regression with the new interference data, the 
"Calculate" button on the menu command button bar has to be pressed. 

Edit 

Select this command button to copy the currently selected entry into the edit field. The 
entries can be changed here and must be stored with the <Save> command button. 

New 

Select this command button to clear the edit field for a new entry. New entries must be 
carried into the list box with the <Insert> command button. 

Save  

Select the <Save> command button to copy changes of an existing entry from the text boxes 
into the list box and to the calibration data. 

Insert 

Select the <Insert> command button to copy new entries into the list box and to the 
calibration data. 

Delete 

Select this command button to delete the interference selected in the list box and from the 
calibration data.  

See also: 
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Example of a Line Interference 
Line Selection - Line Interferences 
Spectrometric Calculations 

Previous: 
Regression Menu - Operations 
 

10.3.2 Regression Dialog - Regression Model  
The order of the calibration function, the type of weighting used for the regression and the 
calibration type are selected in the drop-down list boxes in this dialog.  

Calibration Function Drop-Down List Box 

Select whether a linear, quadratic or cubic polynome is used for the calibration function.  

Weighting List Box 

Select the weighting type in this list box. If the weighting type is manual, the weighting 
factors can be entered in the Sample Information (Regression) dialog. 

Standard Addition Check Box 

If this box is checked, a standard addition calibration is performed. This check box is only 
enabled the standards have the type "calibration" as well as "spike". The method type is set 
to "Standard Addition". 

The Command Buttons 
OK 

Press this button to accept the selections above and close the dialog. For line specific 
settings, the regression with the new settings will be performed after pressing the "Calculate" 
button. 

For standard addition, the calibration functions of all lines are calculated on closing the 
dialog. 

Cancel 

The dialog is closed. No further actions are taken. 

See also: 
Spectrometric Calculations 
Standard Addition Calibration Procedure 

Previous: 
Regression Menu - Operations 

 

10.3.3 Regression Dialog - Display Parameter 
The Display Parameter dialog is opened after selecting the "Define Desktop" menu 
command of the Calibration Curve frame menu or the appropriate command button. In this 
dialog several display parameters of the Calibration Curve frame can be set. This includes 
axis, labels and color parameters. 

The Command Buttons 
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Ok 

Press this button to apply the parameters selected in the property sheets of the dialog. 

Cancel 

Press this button to close the dialog. No other actions are performed. 

The dialog contains the following property pages: 
Regression Property Page Settings 
Regression Property Page Info Curve 
Regression Property Page X-Axis Data 
Regression Property Page Y-Axis Data 

Previous: 
Regression Menu - Operations 

 

10.3.4 Regression Property Page - Settings 
In this property page, parameters of the display are shown, and options of the display mode 
of the calibration curve can be set. 

Title Text Box 

This text box is disabled. 

No Curves Text Box 

In this text box, the number of shown calibration curves is displayed. Generally, the current 
and the previous calibration curves are shown. 

No Samples Text Box 

In this text box, the number of standards used for the calibration is displayed. 

Display Settings Group Box 

This group box contains the three check boxes. Select Display Axis and Display Grid, if the 
axis and the grid respectively are to be shown. Select Display Legend, to show the colors 
and names assigned to the current and the previous calibration curve, respectively.  

Marker Settings Drop-Down List Box 

In the drop-down list box, the display mode of the labels is set. Select No Markers to show 
the calibration curve without crosses for measurements or disturber bars. Select Display all 
to show measurements and disturber bars. 

Property Sheet: 
Regression Dialog - Display Parameter 

 

10.3.5 Regression Property Page - Info Curve 
In this property page, the display color of a specific calibration curve can be selected and the 
title can be changed. 

Curve Drop-Down List Box 

Select the calibration curve whose title or color is to be changed. 
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Display Settings Group Box 

For the curve selected in the drop-down list box above, the curve title and color are shown. 
Curve title and color can be changed in the respective dialog elements.  

Title Text Box 

You may enter a new curve title in this textbox. The curve title is only displayed if the legend 
is shown. 

Color Drop-Down List Box 

Select the color of the curve whose name is displayed in the Curve drop-down list box. 

Property Sheet: 
Regression Dialog - Display Parameter 

 

10.3.6 Regression Property Page - X-Axis 
This property page allows setting the numerical scaling, limits, and title of the x-axis.  

Display Drop-Down List Box 

Choose between linear and logarithmical scaling of the axis. In logarithmical scaling, neither 
measured values nor disturber correction bars are displayed. 

Min. Value, Max. Value Text Boxes 

Enter the desired minimum and maximum values of the x-axis. The text boxes on the right 
give the minimum and maximum as derived from the measurements. 

Title Text Box 

Enter in this text box the title of the x-axis. 

Property Sheet: 
Regression Dialog - Display Parameter 
 

10.3.7 Regression Property Page - Y-Axis 
This property page allows setting the numerical scaling, limits, and title of the y-axis.  

Display Drop-Down List Box 

Choose between linear and logarithmical scaling of the axis. In logarithmical scaling, neither 
measured values nor disturber correction bars are displayed. 

Min. Value, Max. Value Text Boxes 

Enter the desired minimum and maximum values of the y-axis. The text boxes on the right 
give the values as derived from the measurements. 

Title Text Box 

Enter in this text box the title of the y-axis. 

Property Sheet: 
Regression Dialog - Display Parameter 
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10.4 Regression Menu - System  
Commands to control the generator and to switch to other application windows are located in 
this menu.  

The following menu commands are available: 

 Instrument Parameters 
Select this menu command to open the Instrument Generator Parameter dialog. 
The plasma and/or the pump can be turned on/off in this dialog. The plasma power, 
the pump speed, various gas flow rates and the torch position can be viewed and 
modified here. 

 Main Window 
Select this menu command to switch to the Main application window without closing 
the Regression window. The current settings remain valid. 

 Scan Manager Application Window 
Select this menu command to switch to the Scan Manager application window 
without closing the Regression window. The current settings remain valid. 

 Measure Application Window 
Select this menu command to switch to the Measure application window without 
closing closing the Regression window. The current settings remain valid. 
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11 Measure Application Window 
The Measure application window is used to conduct quantitative measurements of 
samples. This application window is also opened during Method Development in order to 
measure the calibration samples.  

Before the window is opened, the program requests in the Select Method dialog to load a 
method. Some properties of methods can be changed in the Measure application window, 
and the method can be stored. See the menu Method for further detail. 

Menu Command Button Bar 

Below the menu bar at the top of the screen there is a menu command button bar containing 
buttons to execute frequently used menu commands. The hot keys displayed behind the 
menu entries and in the hints of the menu command button bar can also be used to activate 
the corresponding functions. 

Sample Information Bar 

An sample information bar is located below the menu command button bar. This bar 
contains the sample identification information (sample name, dilution, etc.). These fields are 
defined in the Input Format dialog in the Method Development application window. 

Measure Screen Frame 

The Measure Screen Frame is located below the sample identification bar The elements or 
channels of method are displayed in white letters against a dark background. Below each 
element or channel, the measurement results are listed. 

Status Line 

There is a status bar at the bottom of the screen, below the command buttons. It is divided 
into four sections: the first section displays information about the selected menu command or 
the function currently performed. During a multiple measurement, for example, the number of 
measurements that have been conducted and the total number of measurements are 
displayed here. The second section is used to display information about instrument 
operations. The name of the method is displayed in the third section. The fourth section 
displays the generator status. 

The following menus are available: 
 File Menu 
 Function Menu 
 Data Menu 
 Samples Menu 
 Method Menu 
 Operations Menu 
 Help Menu 

 

The following command buttons are also available: 

 File Menu, "Exit" menu command 

 File Menu, "Load Method" menu command 
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 File Menu, "Save Method" menu command 

 Data Menu, "Print Local" menu command 

 Function Menu, "Single Measurement" menu command 

 Function Menu, "Multiple Measurement" menu command 

 Function Menu, "Next Sample" menu command 

 Data Menu, "Average" menu command 

 Data Menu, "Average/RSD" menu command 
 

   Data Menu, "Undo" menu command 

 Data Menu, "Delete" menu command 

 Operations Menu, "Main Window" menu command 

 Operations Menu, "Method Development" menu command 

 Operations Menu, "Scan Manager" menu command 

 Operations Menu, "Instrument Parameters" menu command 

 Help Menu, "Help Index" menu command 

See also: 
Conducting Quantitative Measurements 
Standardization Procedure 
Spectrometric Calculations 
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11.1 Measure Screen Frame - Measurement Results 
The frame Measurement Results is part of the Measure application window. It displays 
the results of quantitative measurements in one or several Result Rows  

Result Row 

According to the output mode selected in the Select Output Mode dialog, results are 
assigned to elements or channels. The element or channel symbols are written in an 
element symbol bar in white letters on a blue background.  

Below the element symbol bar, the measured values are displayed by default in black color. 
If tolerance ranges are exceeded, then the concentration displayed on the screen is marked 
with a special character and displayed in another color. These markers are predetermined 
and cannot be changed. The markers are also used on printouts.  

Only a restricted number of measurements is shown in each Result Row. If the number of 
measurements exceeds that number, scroll bars right of the measured values can be used to 
scroll through the measurements. A number is assigned to each of the individual 
measurements by the system.  

A maximum of 20 single measurements are retained in the temporary memory (RAM). If 
more than 20 single measurements have been conducted, then only the last 20 remain in the 
RAM and can be used in any operation within the Measure application window.  

All measurements in the RAM are deleted when the <Next Sample> command button or 
menu command is activated or the Measure application window is closed. 

Result Rows are grouped in Result Pages. 

Result Page 

Within the Measure Screen frame, all Result Rows of one Result Page are shown. 

If there are more elements than can be displayed on one "page", several pages are 
generated, and it is possible to scroll among the pages.  

Display Settings 

The Display Settings for the number of rows for sample identification bars, the number of 
elements per element symbal bar, etc. can be changed by experienced operators in the 
ps_gen.asc file in the directory \SPECTRO\SETS\. The settings are described in section 
Measurement Results - Display Settings. 

 

Example 

 

Description 

 

MaxNumberColumns  = 
7 

Maximum number of element symbol columns in 
a element symbol bar 

MaxNumberBlocks  = 3 Maximum number of element symbol bars 
displayed per "page" 

MaxRowsPerBlock  = 7 Maximum number of measurement rows 
displayed under one element symbol bar 

MaxNumberIDRows  = 2 Maximum number of lines for sample 
identification fields 

CharacterHeight  = -8 Font size 

SelectFont  = SYSTEM Font 
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PlasmaDelay  = 10000 Waiting time in milliseconds for plasma 
stabilization when the generator parameters 
have been set separately for different elements 
in a method. 

 
With this example for the settings, there are two sample identification lines available at the 
top of the screen, up to three element symbol bars would be displayed each with a maximum 
of seven elements and seven rows of measurement results. 

 

11.1.1 Measurement Results - Markers 
Measured values that exceed defined tolerances or that are marked for other reasons are 
displayed with special markers and in color on the screen and marked with special 
characters on printers.  

The following markers are used: 

 

Type of excess Marker on the 
screen 

Marker on the 
printer 

Below low end of calibration 
curve 

                      <  
color: blue 

                     < 

Above high end of calibration 
curve 

                      >  
color: blue 

                      > 

Extrapolation from the 
calibration curve 

                      ~  
color: blue 

                      ~ 

Below the detection limit                       *  
color: blue 

                      * 

Integrator overload                       #  
color: red 

                      # 

Outlier no special 
character; color: red 

                       ! 

Poor reproducibility no special 
character; color: red 

                       ! 

Above the tolerance limit no special 
character; color: 
pink 

                      + 

Below the tolerance limit no special 
character; color: 
pink 

                       - 

 

See also: 
Measure Screen Frame - Measurement Results 
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11.1.2 Measurement Results - Display Settings 
The Display Settings for the Measure application window for the number of rows for 
sample identification bars, the displayed number of elements per element symbal bar, etc. 
can be changed by experienced operators in the ps_gen.asc file in the directory 
\SPECTRO\SETS\.  

Display Settings 

 

Example 

 

Description 

 

MaxNumberColumns  = 7 Maximum number of element symbol 
columns in a element symbol bar 

MaxNumberBlocks  = 3 Maximum number of element symbol bars 
displayed per "page" 

MaxRowsPerBlock  = 7 Maximum number of measurement rows 
displayed under one element symbol bar 

MaxNumberIDRows  = 2 Maximum number of lines for sample 
identification fields 

CharacterHeight  = -8 Font size 

SelectFont  = SYSTEM Font 

PlasmaDelay  = 10000 Waiting time in milliseconds for plasma 
stabilization when the generator parameters 
have been set separately for different 
elements in a method. 

 
With this example for the settings, there are two sample identification lines available at the 
top of the screen, up to three element symbol bars would be displayed each with a maximum 
of seven elements and seven rows of measurement results. 

See also: 
Measure Screen Frame - Measurement Results 
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11.2  Measure Screen Menu -  File  
This menu contains menu commands with which methods can be loaded and stored and 
with which this application window can be exited. 

The following menu commands are available: 

 Load Method 
Select this menu command to open the Select Method dialog. A different method can 
be selected for measurements in this dialog.   

 Save Method 
Select this menu command to save any changes to the method under the same 
method name. 

 Save As 
Select this menu command to open the Save Method as dialog. Changes to the 
currently loaded method can be stored under a new name in this dialog.  

 Back to Main 
Select this menu command to return to the Main application window in the Smart 
Analyzer program without closing the Measure application window. The <Alt> and 
<Tab> keys can be used to switch between the open application windows.  

 Exit 
Select this menu command to close the Measure application window. The system 
returns to the Main application window. A message appears before the Measure 
application window is closed. 
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11.3  Measure Screen Menu -  Function  
This menu contains menu commands for measuring unknown, blank and control samples as 
well as a menu command for standardizing the method. The functions for several of the 
menu commands can also be activated with the corresponding command buttons or function 
keys on the keyboard.   

The following menu commands are available: 

 Single Measurement 
Select this menu command or command button to begin a single measurement if the 
sample name has already been entered. If the sample name has not been entered, 
then the New Sample dialog opens (if the Query check box is activated in the Input 
Format dialog) and the sample identification information can be entered. The preflush 
defined in the Sample Introduction dialog is activated before the measurement is 
started. The preflush can be interrupted with the <F2> command button. 

 Multiple Measurement 
Select this menu command or command button to start the number of measurements 
defined in the Measurement Parameters dialog. When a new sample is being 
started then the New Sample dialog opens (if the Query check box is activated in the 
Input Format dialog) and the sample identification information can be entered. The 
preflush defined in the Sample Introduction dialog is activated before the 
measurements are started. The preflush can be interrupted with the <F2> command 
button. 

 Next Sample 
Select this menu command or command button to clear any measurements on the 
screen and in the online memory. When measurements are started after selecting this 
menu command or command button, then the New Sample dialog opens (if the 
Query check box is activated in the Input Format dialog) and the sample 
identification information can be entered. 

 Standardize Method 
Select this menu command to start the standardization of the currently loaded method. 
The Standardize Method dialog opens and the dialog asks whether or not the 
standardization should be started. If it is started then this dialog contains the name of 
the first sample required for the standardization procedure. The factors and offsets 
calculated for the method are displayed when all the standardization samples have 
been measured.  

 Measure Blank 
Select this menu command to open the Information dialog. If blank correction has 
been activated in the Measurement Parameters dialog during Method 
Development, then this dialog prompts the operator to measure the sample defined 
as the blank standard.  

 Measure Controls 
Select this menu command to open the Measure Controls dialog. If one or more 
control samples have been defined in the Standards Library (Edit Standard) dialog 
during Method Development and they have been assigned to elements in the 
Control & Dyn. Corr. Standard Selection for Element dialog, then control sample 
measurements can be started from this dialog.  
Measuring control samples is one way to check the accuracy of the analysis and to 
avoid unnecessary standardizations. 
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11.3.1 Measure Screen Dialog - Information  
This dialog is opened when the Manual Blank Correction check box has been activated in 
the Measurement Parameters dialog and the "Measure Blank" menu command in the 
Function menu in the Measure application window has been selected. The name of the 
sample that has been defined as the blank standard is displayed in the text box.  

The Command Buttons 
Start 

Select the <Start> button to begin the measurement. The concentration calculated for the 
blank sample is subtracted from the concentrations of subsequently measured unknown 
samples. 

Abort 

Select the <Abort> command button to abort measurement of the blank sample.  

See also: 
Blank Correction 

Previous: 
Measure Screen Menu - Function 

 

11.3.2 Measure Screen Dialog - Measure Controls  
This dialog opens when the "Measure Controls" menu command in the Function menu has 
been selected in the Measure window and at least one control standard has been defined 
for the currently loaded method. This standard must be defined as a control standard in the 
Standards Library (Edit Standard) dialog and it must be assigned to at least one element 
in the Control & Dyn. Corr. Standard Selection for Element dialog during Method 
Development. 

The Command Buttons 
Yes 

Select this command button to begin measurements on any control standards defined for the 
method.  

No 

Select this command button to cancel the procedure for measuring control standards.  

Gen. Para 

Select this command button to open the Instrument Generator Parameter dialog. The 
plasma power, the pump speed and the gas flows can be viewed and modified here. 

Previous: 
Measure Screen Menu - Function´ 
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11.4  Measure Screen Menu -  Data  
The menu commands in this menu can be used to modify the measurement data: the 
average, absolute and relative standard deviations can be calculated, measurements 
deleted etc. The functions for several of the menu commands can also be activated with the 
corresponding command buttons or function keys on the keyboard.  

The following menu commands are available: 

 Average 
Select this menu command or command button to calculate the average of the 
measurements stored in online memory (max. 20). The result is displayed in the third 
line which begins with an x with a bar over it. If a control sample was measured, then 
the tolerance values are displayed above and below the average value. Press the 
<Esc> key on the keyboard or select the Undo menu command (see below) to return 
to the individual measurements.  

 Average/RSD 
Select this menu command or command button to calculate the average and absolute 
and relative standard deviation for the measurements stored in online memory (max. 
20). The result is displayed in the second line which begins with an x with a bar over 
it, the absolute standard deviation in the fourth line (s) and the relative deviation in the 
fifth line (sr). If a control sample was measured, then the tolerance values are 
displayed above and below the average value. Press the <Esc> key on the keyboard 
or select the "Undo" menu command (see below) to return to the individual 
measurements.  

 Mark 
Select this menu command to select the single measurement row in which the cursor 
is currently located. A selected row can be deleted with the "Delete" menu command 
(see below) or the <Delete> key on the keyboard. As long as this menu command is 
active (a check mark is displayed next to it), the measurement rows can be selected 
(e.g. for deletion).  
Select this menu command again to remove the selection and/or deactivate this menu 
command. 

 Delete 
Select this menu command to delete any measurement rows that have been selected 
with the "Mark" menu command (see above). The same function can be performed 
with the <Delete> key on the keyboard. If no measurement rows have been selected, 
then the row in which the cursor is currently located is selected and can be deleted. A 
message appears before the selected measurements are deleted.  
The measurements that have been deleted from the screen remain in the online 
memory until a new sample is measured. These measurements are not, however, 
considered for calculation of the average. 

 Undo 
Select this menu command to cancel an average or average with standard deviation 
calculation and return to the individual measurements. This menu command can also 
be used to return deleted measurements to the screen. If measurements were deleted 
and then the average calculated, the measurements can be returned to the screen by 
selecting this menu command twice or by pressing the <Esc> key and then activating 
the "Undo" menu command.  
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 Modify Average 
Select this menu command to open a dialog in which the average for the first element 
on the screen is displayed and can be modified. Press the <Cursor left/right> key on 
the keyboard to scroll through the elements. Modify the value if necessary and accept 
it with the <OK> command button. This menu command is only active if the Data 
editable check box in the Element Specific Measurement Conditions dialog has 
been activated during Method Development.  

 Delete All 
Select this menu command to delete all the measurements for the current sample. A 
warning message appears before the measurements are deleted. This function cannot 
be undone! 

 Print Local 
Select this menu command or command button to print the current analysis if 
automatic printing has not been activated in the Output Format dialog.  

 Store 
Select this menu command or command button to save the current analysis if 
automatic storage has not been activated in the Output Format dialog. The data is 
saved in the file selected from the Data File Parameter dialog that can be opened 
with the <File> command button in the Output Format dialog.  

 Transmit 
This menu command cannot be executed at moment. 

See also:  
Output Format dialog 
Spectrometric Calculations 
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11.5 Measure Screen Menu -  Samples  
This menu contains a menu command to open the New Sample dialog. Sample 
identification information can be entered here. 

 

11.5.1 Measure Screen Dialog - New Sample  
The name of a new sample can be entered in this dialog. This dialog opens automatically 
when measurements on a new sample are started if the Query check box is activated in the 
Input Format dialog. The sample identification fields in this dialog box are also defined in 
the Input Format dialog.  

The Command Buttons 
Clear 

Select this command button to delete the entries in all the text boxes.  

Abort 

Select this command button to change the name of the sample currently being measured; 
the information in the sample identification fields is changed but no measurements are 
made. If measurements are being started on a new sample, then select this command button 
to abort the whole procedure, the sample identification fields remain empty and no 
measurement is started.  

Previous: 
Measure Screen Menu - Samples 
 

11.5.2 Measure Screen Dialog - Standardize Method  
The date and the time of the last standardization of the currently loaded method are 
displayed in this dialog. It also asks whether or not the standardization should be started. 
Once it is started, this dialog displays the name of the standardization sample to be 
measured. 

The Command Buttons 
Yes, Start 

Select the <Yes> or <Start> command button to start the standardization procedure.  

No, Abort 

Select the <No> or <Abort> command button to abort the standardization procedure. 

Gen. Para 

Select this command button to open the Instrument Generator Parameter dialog. The 
plasma power, the pump speed and the gas flows can be viewed and modified here. 

See also: 
Spectrometric Calculations 

Previous: 
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Measure Screen Menu - Function 
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11.6  Measure Screen Menu -  Method  
This menu contains menu commands that can be used to open dialogs in which the most 
important method-specific parameters can be viewed and modified.  

If the changes are to remain, the method must be stored with the Save Method menu 
command in the File menu before closing the Measure application window! 
 

The following menu commands are available: 
 Edit notes 

Select this menu command to open the text file with notes about the currently loaded 
method. This information, these comments can be modified and stored.  

 Sample Introduction 
Select this menu command to open the Sample Introduction dialog. The preflush 
times and pump speeds can be viewed and modified in this dialog. 

 Input Format 
Select this menu command to open the Input Format dialog. The sample 
identification fields can be defined in this dialog. 

 Output Format 
Select this menu command to open the Output Format dialog. The data to be printed 
or stored to an external computer can be selected in this dialog. 

 Measurement Parameters 
Select this menu command to open the Measurement Parameters dialog. The 
measuring time, the number of measurements and different analytical settings can be 
viewed and some parameters can be modified in this dialog. The measurement times 
for the peak and measurement positions are set during Method Development and 
are displayed here for information only.  

 Output Filter 
Select this menu command to open the Select Output Filter dialog. The output filter 
assigned to the method is displayed in this dialog. The output filter is defined by the 
user and determines which elements are displayed on the screen and printed on the 
printer.  

 Standardization Data 
Select this menu command to open the Standardization Overview dialog. The 
factors and offsets for the last standardization of the currently loaded method are 
displayed and can be edited and/or printed from this dialog. 

 Measure Sequence 
Select this menu command to open a dialog which displays the order in which the 
lines are measured. 

If changes are made in the dialogs opened with any of these menu commands, the 
changes are not saved when the Measure application window has been closed or 
another method has been loaded unless the method is saved again with the "Save 
Method" menu command in the File menu.  

11.6.1 Measure Screen Dialog - Standardization Overview  
The data for the most recent standardization of the currently loaded method is listed in this 
dialog. Above the list is an edit field where the data can be modified if necessary. 

The names of the lines measured in the currently loaded method are listed with the 
standardization factors, offsets and the type of standardization used: 
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2-pt. stdiz.  -> a two point standardization with a high and a low standardization standard 
has been defined for the line. 

1-pt. stdiz.  -> stands for a one point standardization; two conditions must be met in order 
for this option to be chosen by the system:  

1. at least one background position has been set for the line. 

2. the intensity of the high standard is less than twice more than the intensity of the low 
standard. 

Because the measurements are conducted with background correction, the low point can be 
assumed to be zero.  

To Change the Data for a Line: 

Select a line to bring the data for it into the edit line. Change the data in the text boxes as 
necessary. Select a different entry in the list box to carry the changes into the list box.  

The standardization solutions are defined in the Standards Library (Edit Standard) dialog 
during Method Development. The standardization standards are assigned to the different 
lines in the Standardization Samples of ... dialog dialog that can be opened from the 
Standardization Standards dialog, also during Method Development.  

The Command Button 
Print 

Select this command button to print the standardization data. The data is printed immediately 
on the printer connected to the spectrometer.  

The standardization data is stored in a method-specific file and is overwritten each 
time a new standardization is conducted. The data should be printed immediately after 
each standardization if the standardizations are to be documented.  

See also: 
Spectrometric Calculations 

Previous: 
Measure Screen Menu - Method 
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11.7  Measure Screen Menu -  Operations  
Menu commands for the modification of different options for the loaded method are 
contained in this menu. The function of the Instrument Parameters menu command can also 
be activated with the corresponding command button or function key on the keyboard.  

The following menu commands are available: 

 Instrument Parameters 
Select this menu command or command button to open the Instrument Generator 
Parameter dialog. The plasma and/or the pump can be turned on/off in this dialog. 
The plasma power, the pump speed and the different gas flow rates can also be 
changed here.  

 Reprofile Optic 
Select this menu command to open the Reprofile Optic dialog. The instrument optics 
can be reprofiled from this dialog.  

The optics should be reprofiled every day! 
 
 Output Mode 

Select this menu command to open the Select Output Mode dialog. The mode in 
which the measurement data is to be displayed (intensities or concentrations) can be 
selected in this dialog.  

 Output Setup 
Select this menu command to open the Output Setup dialog. Here it is possible to 
define how measurement data are to be sent to the printer or to be stored.  

 Transmit Buffered Data 
This menu command is not active at moment. 

 Print-Out Fonts 
Select this menu command to open the Setup Printer for Measure Window dialog. 
The printer fonts for printouts of measurements can be defined in this dialog. 

 

11.7.1 Measure Screen Dialog - Select Output Mode  
The display mode for measurement values (intensities or concentrations) can be selected in 
this dialog. 

The numbers of channels (lines) and elements defined for the method are displayed in the 
Max. Number group box, for information.  

Select whether the display is to be for elements (with concentration unit) or for the channels 
(channel name with wavelength is displayed) with the option buttons in the Measure Mode 
group box. This is valid for the screen and the printer. 

The Element Mode is especially useful if a line switch has been applied. In this case, that 
conentration is shown which has been measured using the line assigned to the respective 
concentration range in the Edit Line Switch for Element dialog.  

Select between the different intensity and concentration display possibilities in the 
Calculation Mode group box.  
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The Blank Concentration button is only active when the Manual Blank Correction check 
box in the Measurement Parameters dialog is activated. When this option is selected, the 
system displays the concentrations measured for the blank sample. 

Changes in this dialog only remain active as long as the method remains loaded in 
the Measure application window.  

See also: 
Spectrometric Calculations 

Previous: 
Measure Screen Menu - Operations 

 

11.7.2 Measure Screen Dialog - Output Setup  
Define the way in which measurement data are to be sent to the printer or to be stored. 

Select whether data is to be immediately printed or stored or whether it is to be sent as a 
block of data, in the How to group box.  

Immediate 
Automatic Mode 

Each time a measurement is conducted, the values are immediately printed or stored if so 
activated in the Output Format dialog.  

The calculated average and/or standard deviation is printed (if selected) when the <F9> 
function key or <Next Sample> command button or menu command is chosen to clear the 
screen and online memory for a new sample. 

Manual Mode 

If data output has not been set to automatic in the Output Format dialog, then the last 
measurement or average displayed on the screen is printed or stored when the respective 
command button or menu command is selected.  

If a cut sheet feeder or an ink jet or laser printer is being used (all page-oriented), 
then the Immediate option cannot be used for printing! 
 

Block 
Manual mode 

If data output has not been set to automatic in the Output Format dialog, then all the data 
that are displayed on the screen are printed or stored when the respective command button 
or menu command is selected. 

Automatic mode 

If data output has been set to automatic in the Output Format dialog, then the data are 
printed or stored as a block (i.e. single measurements together with average and standard 
deviation - as selected in the Output Format dialog) when the <F9> function key or <Next 
Sample> command button or menu command is selected.  

If a cut sheet feeder or an ink jet or laser printer is being used, then the Page oriented 
printer option must be activated in this dialog and in the Setup Printer for Measure 
Window dialog. The size of the paper must be defined in the dialog opened with the 
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"Define Printer" menu command in the Main application window (this is also true for fan-
fold paper).  
 

The type of printer and the port on which it is installed are displayed in the Printer Setup 
group box. The printer is defined with the "Define Printer" menu command in the Main 
application window. Depending on the printer type, select line or page oriented: Printers 
that use fan-fold paper are generally line-oriented; ink jet or laser printers and printers using 
a cut sheet feeder are generally page-oriented.  

See also: 
Structure of ASCII Files 

Previous: 
Measure Screen Menu - Operations 
 

11.7.3 Measure Screen Dialog - Setup Printer for Measure Window 
Select the fonts used for the header and for the measurement values on printouts from the 
Measure application window in this dialog. 

The printer defined for the instrument is displayed in the Printer group box. If the printer is a 
page-oriented printer (uses a cut sheet feeder, ink jet or laser printer, etc.) then the Page 
Printer option should be activated. If the printer is supplied with fan-fold paper then this 
check box should normally not be activated. Activate the Default Font check box to work 
with the standard fonts for printouts. This should be activated for "draft" quality printouts; in 
this case, the print quality should also be set to standard values in other printer related 
dialogs.  

Working With Other Fonts 

Fonts other than the standard fonts can be selected for printouts of the measurement values: 
deactivate the Default Font check box; the <Header Font> and <Value Font> command 
buttons become active. These command buttons can be selected to choose other fonts 
installed for the system (see below). 

The spacing between the characters can be increased or decreased for the header and for 
the measurement values with the Character Width drop-down list boxes. This is generally 
only useful for ink jet or laser printers.  

The names of the selected fonts and examples of the fonts are displayed in the Header and 
Value Font group boxes.  

The Command Buttons 
Header Font, Value Font 

Select the <Header Font> command button to select a font and font size for the header data 
(method name, date, etc.) in printouts. Select the <Value Font> command button to select a 
font and font size for the measurement values in printouts. In both cases, the MICROSOFT 
WINDOWS dialog for selection of the font opens.  

Previous: 
Measure Screen Menu - Operations 
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12 Recurring Dialogs 
Many dialogs can be opened from more than one application window. Some of the fields or 
functions may be inactive depending on the application window from which the dialog was 
opened. The functions that are inactive from the various application windows are named in 
the description of the dialog. 

The following dialogs can be opened from various application windows: 

Edit Output Filter dialog 
Method Development Application Window -> Method Menu ->"Define Output Filter" menu 
command -> Select Output Filter dialog -> <Edit> Command Button  

Measure Application Window -> Method Menu -> "Output Filter" menu command -> Select 
Output Filter dialog -> <Edit> Command Button 

Input Format dialog 
Method Development Application Window -> Define Input Format radio button 

Measure Application Window -> Method Menu -> "Input Format" menu command 

Instrument Generator Parameter dialog 
Main application window -> System Menu -> "Instrument Parameters" menu command 

Method Development Application Window -> System Menu -> "Instrument Parameters" 
menu command 

Scan Manager Application Window -> System Menu -> Generator Parameter menu 
command 

Measure Application Window -> System Menu -> "Instrument Parameters" menu command 

Regression Application Window -> System Menu -> "Instrument Parameter"menu command 

Measurement Parameters dialog 
Method Development Application Window -> Measurement Parameters radio button 

Measure Application Window -> Method Menu -> "Measurement Parameters" menu 
command 

Method Filters dialog 
Method Development Application Window -> Method Menu ->"Define Method Filter" menu 
command 

Method Development Application Window -> <Filter> Command Button 

Output Format dialog 
Method Development Application Window -> Define Output Format radio button 

Measure Application Window -> Method Menu -> "Output Format" menu command 

Outlier Check dialog 
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Method Development Application Window ->Measurement Parameters radio button -> 
Measurement Parameters dialog -> <Outlier> Command Button  

Measure Application Window -> Method Menu -> "Measurement Parameters" menu 
command -> Measurement Parameters dialog -> <Outlier> Command Button 

Reprofile Optic dialog 
Main application window -> System Menu -> "Reprofile Optics" menu command 

Method Development Application Window  -> System Menu ->"Reprofile Optics" menu 
command 

Scan Manager Application Window -> System Menu -> "Reprofile Optics" menu command 

Measure Application Window -> Operations Menu-> "Reprofile Optics" menu command 

Sample Introduction dialog 
Method Development Application Window -> Sample Introduction radio button 

Measure Application Window -> Method Menu -> "Sample Introduction" menu command 

Save Method as dialog 
Method Development Application Window -> File Menu -> "Save As" menu command 

Measure Application Window -> File Menu -> "Save As" menu command 

Select Method dialog 
Method Development Application Window -> File Menu -> "Load / New Method" menu 
command 

Measure Application Window -> File Menu -> "Load Method" menu command 

Select Output Filter dialog 
Method Development Application Window -> Method Menu -> "Define Output Filter" menu 
command 

Measure Application Window -> Method Menu -> "Output Filter" menu command 

Standards Library List 
Main application window -> Applications Menu -> "Standards Library" menu command 

Method Development Application Window ->"Define Standards" radio button -> <List> 
command button 

Method Development Application Window -> "Line Selection" radio button -> Edit Line 
Selection for Element dialog -> <Lin. Para> command button -> Line specific 
Measurement Conditions dialog -> <Stdiz.> command button -> Standardisation 
Standards of (Line) dialog -> <List> command button 

Scan Manager Application Window -> Operations Menu -> Define Desktop Submenu -> 
"Show Quantitative" menu command -> <Standards> command button 
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13 Physical and Mathematical Foundations 
This chapter contains a short survey ver optical emission spectroscopy, definitions of terms 
and mathematical equations used in analyzing results. 

 Basic Information about Optical Emission Spectroscopy 
 This text contains a short introduction and a historical overview over spectroscopy.  

 Characteristics of Measurements 
 This chapter contains definitions of terms describing the validity of measurements. 

 Spectrometric Calculations 
 This chapter contains a survey of all formulas which are used in the Smart Analyzer. 
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13.1 Basic Information about Optical Emission 
Spectroscopy 
Extract from "Optical Emission Spectral Analysis - A Short Introduction and A Historical 
Survey" by Dr. Herbert de Laffolie 

In the 17th century, the Englishman Sir Isaac Newton discovered that sunlight is split into its 
constituents when passed through a prism. These constituents are the spectral colors 
(rainbow colors). Furthermore, he succeeded in reuniting the split colors to white light by 
means of a second prism. 

Newton supposed light to be particle radiation. His Dutch contemporary Christiaan Huygens, 
however, thought of light as a wave phenomenon (similar to sound waves). Since the 
discovery of electromagnetic waves by the German Heinrich Hertz (about 1887) we have 
known that light is a small portion of the electromagnetic spectrum. Thus, Huygens’ opinion 
was proven to be true; for example, the possibility of splitting light into its constituents with an 
optical diffraction grating requires the wave-like nature of light. However, Newton’s opinion 
has also proven to be true; the photoelectric effect that is used to measure light with a 
photomultiplier serves as an example. A condition for this effect is that light consists of 
particles, their energy being reciprocally proportional to the wavelength. Albert Einstein was 
awarded the Nobel Prize for Physics in 1927 for this discovery. Thus, light has a dual nature: 
it sometimes behaves like a wave and sometimes like a particle. 

In Heidelberg, the Germans Robert Wilhelm Bunsen and Gustav Robert Kirchhoff 
systematically examined the occurrence of spectral lines in flames. They learned, among 
other things, that the occurrence of certain lines may serve as proof of the presence of 
certain elements. The basis for spectral analysis was laid when they published this in 1860. 
Thus, 1860 is the year and Heidelberg the birth place of spectrochemical analysis.  

After it was known that the spectral lines were due to atomic processes, measurements of 
the wavelengths of the observed lines were started. In 1865, the Swiss Johann Jakob 
Balmer, created a simple formula for the lines of hydrogen. The present atomic theories are 
based on that formula. The most important aspects of that theory with respect to spectral 
analysis are summarized below: 

- An atom consists of a positively charged nucleus which is surrounded by negative 
electrons orbiting in fixed paths, or orbits. This model can be compared to the solar 
system where the planets circle the sun.  

- By applying energy (e.g. heating in a plasma), an electron can be raised to an orbit 
that is further away from the nucleus: when the atom receives energy, it changes 
from a normal to an excited state.  

- There are only certain defined (discrete) states to which the atom can be raised. 

- When the atom returns to the ground state (or a state of lower excitation), a given 
amount of energy is set free. This discrete energy appears as a photon of a certain 
wavelength. 

Wheras in the beginning, spectra were only visible with the nacked eye, people soon began 
to take photos of them.  

Normally, light travels in straight lines. If, however, light is limited by an opening whose 
diameter is of a size similar to the wavelength, the phenomenon of diffraction occurs: Behind 
the opening, the light spreads in all directions: the opening has become the center of an 
elementary wave. 
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Instead of limiting light by circular openings, it can also be limited by very narrow slits. If a 
large number of such slits is mounted with regular spacing, a diffraction grating results. In 
1821, the German Joseph Fraunhofer built the first diffraction grating by scratching parallel 
slits into a glass plate (300 slits per mm). For the first time it was possible to measure the 
absolute wavelengths of spectral lines. The Fraunhofer grating is a transmission grating. At 
present, reflection gratings are used in almost all cases. These are produced by ruling 
grooves into a mirror. It is possible to produce gratings with 3600 grooves per mm (now a 
holographic procedure). 

In 1882, the American Henry Augustus Rowland made an important discovery: he found that 
it is possible to diffract light and focus the slit at the same time by using a grating that is ruled 
on a concave mirror. 

 
Figure 1: Rowland Circle 

Grating and slit are located on the circumference of a circle (the Rowland circle) whose 
diameter equals the radius of curvature of the grating. The slit images (spectral lines) also 
converge on the circumference of the circle. Hence the grating is the only optical element in 
the spectral apparatus. 

An important step in the development of optical emission spectrometers has been the 
introduction of computers. The analytical times have been further reduced and human error 
(which occurred frequently) during the evaluation has been eliminated.  

The spectrometer SPECTRO CIROS CCD uses charge coupled devices mounted on the 
circumference of the Rowland circle to measure the line intensities. An improved Rowland 
optic containing a second virtual entrance slit permits to measure all important lines of the 
spectrum on a circumference in a plane. A computer is used to control the instrument and to 
analyse the results. Within seconds, whole spectra can be measured and evaluated. 
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Figure 2: Rowland optic with virtual entrance slit 
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13.2 Characteristics of Measurements 
The quality of analytical measurements is described using the following terms: 

Precision 

The precision is a measure of the variance between the measured values determined in a 
consecutive series, i.e. constant conditions in respect to the operator, the sample, the 
sample level, time, temperature, etc. The precision is a good indication of the instrument's 
capabilities. The term "precision" is often preceded by "short-term" or "long-term", which 
designates the length of time over which measurements are conducted. The precision 
determined over a long period of time is often called stability. Do not forget that the 
parameters must not be changed during the test procedure; i.e. the generator settings 
should not be changed and there should be no torch adjustment or standardization. 

A direct measure of the precision is the standard deviation of a measurement which is 
always calculated when quantitative measurements are performed. 

Reproducibility 

Reproducibility is the variance between the measured values determined under varying 
conditions i.e. parameters have changed: a different operator, a new day, a new sample has 
been taken or prepared, standardization has been conducted, etc. This quantity contains 
many parameters that depend on the instrument as well as the operator; thus, it cannot be 
clearly specified for an instrument, but must be determined for a specific case. 

Accuracy 

Even instruments with extremely high precision and reproducibility do not always detect the 
expected values; the instrument is calibrated with many standard samples and the 
calibration is an "average" of these samples. Even certified reference materials (CRM) have 
a built-in error as far as the certified contents are concerned. The calibration curve is a 
compromise between the measured samples (CRM) and contributes its own error; the 
function for the curve is an approximation. All models are imperfect and in reality, there is 
always a systematic error. A regression polynomial, for example, may be linear for low 
concentrations but may become strongly curved due to self-absorption by the analytical line.  

Accuracy is the ability to determine the original data (from the CRM) when the standard 
samples are measured as unknowns (and after eliminating errors due to poor precision and 
reproducibility).  

Mathematical expression related to the accuracy are the correlation coefficient and the 
standard error of estimate. 

See also 
Spectrometric Calculations 
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13.3 Spectrometric Calculations 
In this chapter, mathematical expressions used for calculating results and characteristics of 
lines and calibration curves are derived and explained.  

 Line Features  
 The chapter Line Features informs about line characteristics frequently used to 

describe the analytical properties of a line.  
  Measurement Statistics  

 In the chapter Measurement Statistics the formulas for calculating averages, relative 
standard deviations and outlier recognition are compiled. 

 Calculation of Concentrations 
 The chapter Calculation of Concentrations informs about calibration and the 

properties of calibration curves, disturber corrections and standard addition calibration. 
   Improvement of Precision and Accuracy.  

 Methods to improve the accuracy of measured calculations for correcting or avoiding 
instrumental drifts are described in the chapter Improvement of Precision and 
Accuracy. 

 

13.3.1 Line Features 
Sensitivity 

The sensitivity is defined as the dependence of the intensity on the concentration for a given 
wavelength: 

( )
dC

dIS λ
=

. 
I is the measured intensity and C the concentration of a sample. S is equal to the slope of 
the calibration curve. When working with optical emission, wavelengths that represent a 
good compromise between the maximum sensitivity and the ability to encompass a large 
range of concentrations are selected. It is often useful to use more than one line of an 
element for determining its concentration. One reason for this is that self-absorption may 
occur for a wavelength when the concentration is too high.  

Background Equivalent Concentration (BEC) 

The background equivalent concentration is the concentration that corresponds to the 
background signal. The BEC is often used to define the sensitivity of the instrument. 

The BEC is determined from the following formula: 

( )
( )BEC
C C

I I
I C=

−

−
−1 0

1 0
0 0

. 

C1  = concentration of the high sample  I1  = intensity of the high sample 

C0  = concentration of the low sample  I0  = intensity of the low sample 

In the Smart Analyzer, the BEC value is only calculated if the concentration of the low 
sample is equal to zero. If the calibration curve is linear, then holds: 
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S
I

BEC Bg=
. 

The above formula can be inverted to yield the sensitivity. A high BEC is most often 
undesired since it indicates either a high background signal or a small sensitivity. This 
implicates a small detection limit. 

Detection Limit 

The detection limit is the concentration that is obtained when the measured signal differs 

significantly from the background. It is defined here as the concentration DLC  that 

corresponds to a net signal DLBgCorrI ,  two times larger than the standard deviation of the 

background ( )σ B . The calibration curve is assumed to be linear and to have a 
slope/sensitivity  

C
I

dC
dIS BgCorr==

. 

With 

BgDLBgCorrI σ2, =
 

follows 

S
I

C DLBgCorr
DL

,=
. 

The detection limit determined in this way is often called theoretical or instrumental (IDL), 
because the true detection limit tends to be lower. 

Note that the expression for the detection limit is similar to the expression for the BEC. Since 
a high background level also implicates a high noise, the detection limit is high when the 
BEC value is high.  

Since BEC - values can be measured faster than the noise of the background, in an 
optimization procedure to find a line with low DL the BEC - value serves as a suitable 
indicator. 

Practical Detection Limit 

The calculations shown above neglect several additional error sources and do not yield the 
practical detection limit. In reality, the standard deviation of the background may be 
worsened by an instrumental drift. Random errors can occur during standardization, volatile 
solutions may evaporate during sample preparation, memory effects may occur, etc. The 
true detection limit is also called "determination limit" and denotes the lower limit at which 
reliable analyses can be made. The "instrumental" or practical detection limit often differs 
from the determination limit by a factor between 2 and 5. 

 

13.3.2 Measurement Statistics 
Calculation of the Average 

The average is calculated using the following formula: 
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n

x
x

n

i
i∑

== 1

 
The sum of the individual measurements is divided by the number of values. 

Calculation of the Standard Deviation 

The standard deviation is calculated using the following formula: 

( ) Varxx
n

n

i
i =−

−
= ∑

=1

2

1
1σ

 
This result is a measure of the closeness of the values to the average. The square of the 
standard deviation is called variance. 

The relative standard deviation (RSD or coefficient of variation) is calculated using the 
following formula: 

x
CVRSD σ

==
 

and is often given as a percent (i.e. multiplied by 100). 

Outlier Recognition 

Grubbs test 

A measured values is called an outlier if it differs by more than the product of the Grubbs 
factor and the standard deviation from the mean value. Hence, if 

( )npGxx ,>
−
σ , 

than x is an outlier.  

p is the probability that x is really an outlier, n is the number of measurements, and G is the 
Grubbs factor. Typical values for p are 95 % and 99 %. n and p are entered by the user. The 
Grubbs factor has values between 1 and 3, depending on p and n. 

Two - Measurements - Test 

In the two - measurements - test, the difference between the two measured values, 1x , 2x , 
is compared with the average: 

If  

OLxxx +<−
10021

, 

then the test is successfull, otherwise it is not successfull. L and O are arbitrary constants 
and entered by the user. 

Literature: 
Otto, M 1997, Chemometrie (Weinheim: VCH) 
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13.3.3 Calculation of Concentrations 
The determination of a functional relationship between measured intensities of a line and 
given concentrations of an element emitting the line is called calibration. The calibration 
function is determined by performing a linear regression analysis using a certain number of 
measurements of samples having a known concentration of the element. The regression 
yields the desired function, which is a polynomial of first, second or third degree. 

If the line is disturbed by the presence of other elements, correction factors can be 
calculated if suitable standards are measured. 

Regression Calculations 

Least square fitting (or the chi square method) is used to calculate the calibration curve. The 
measured intensities and the certified concentrations form the data points. Least square 
fitting is then used to adjust the curve to these data points. This is done by minimizing the 
sum of the squared differences between the calculated and certified concentrations.  

The calculated concentration is expressed as a polynomial with degree d: 

∑
=

=
d

j

j
jcalc IaC

0 . 

C is the concentration, I the intensity and a are the polynomial coefficients. Calibration 
curves are linear or quadratic in the ICP spectroscopy.  

The function that must be minimized is: 

( )( ) ∑ ∑∑
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with the basis matrix 
j

iji IX =,  

and the weighting factors iw . 

i is the number of samples. 

From the condition for a minimum, 

( ) 0
2

=
∂
∂

ia
χ

 
for all i, follows using matrix notation: 

( ) CWXXWXa TT 1−
=

. 
Here, the weighting matrix is given by 

jiiji wW ,, δ=
. 

ji ,δ
 is Kronecker's symbol. The value of that symbol is equal to zero if i is not equal to j and 

one if i is equal to j. 

Weighted Regression 

Weighting means multiplying the terms in the sum for chi square by a sample dependent 
factor. The larger that factor for a sample compared to the factor of other samples is, the 
closer will be the calculated to the certified concentration for that sample. 



SPECTRO CIROS CCD 
Physical and Mathematical Foundations 

 

 

 

13                                                                SPECTRO A.I. GmbH & Co. KG, 10/12/2001 

In the Smart Analyzer, is possible to apply various weighting methods. The factor w can 
have the following values: 

Manual entry, 

( )2.minmax,/1 ii II −
 (variance),  

1/C (concentration dependent weighting),  

1/I (intensity dependent weighting). 

By default, sample with concentration zero are weighted by a factor of 20, the other samples 
by one. 

Interelement Correction (IEC) 

Interelement correction is applied to correct a measured line intensity which is influenced by 
the concentration of another element.  

Additive Disturbances 

Additive disturbances occur due to overlapping of a disturbed and a disturbing line. Due to 
the finite line width and instrument resolution, intensities of two different lines may incide on 
one detector element if the lines are sufficiently close. This disturbance is called additive 
because it adds to the disturbed line intensity and is not dependent on the concentration of 
the disturbed element. The corrected line intensity is calculated by the following formula: 
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where 
0
,miI

 is the measured intensity, miI ,  the corrected intensity, lmf ,  the correction factor 

and liC ,  the concentration of the disturbing element l in measurement i. i is the index of the 
sample, m the index of the line and l the index of the disturbers. 

The correction factor is positive when the correction formula displayed above is used. 

Inserting the corrected intensity in the calibration function having degree one yields: 
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and the generalized basis matrix 
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and use these expressions in the equation for chi square.  

From the condition for a minimum, 
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( ) 0
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  and   
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,
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∂
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lmF
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for all i and l, follows for the coefficients and the correction factors using matrix notation: 

( ) CWXXWXa
TT ~~~~ 1−

=
. 

Number of Required Standards 

n+1 data points are required to calculate a polynomial of the nth degree. Thus, at least 3 
data points (=measured samples) are required for a quadratic polynomial. 

If an additive disturber calculation is performed, following conditions must be additionally 
fulfilled: 

  For each disturbance, at least one additional standard must be measured. 

  A disturber must not have a concentration which differs in all standards by the same factor 
from the disturbed element concentration. 

  If there are two disturbers on a line, one of the disturbers must not have a concentration 
which differs in all samples by the same factor from the concentration of the other 
disturber. 

If a multiplicative disturber calculation is performed, following conditions must be additionally 
fulfilled: 

  For each disturbance, at least one additional standard must be measured. 

  The concentration of a disturber must not be equal in all standards. 

  If there are two disturbers on a line, one of the disturbers must not have a concentration 
which differs in all samples by the same factor from the concentration of the other 
disturber. 

Multiplicative Disturbances 

Multiplicative disturbances are called changes in the sensitivity of the instrument for a 
specific line due to the presence of a disturbing element. Intensities are corrected with the 
following formula: 
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where 
0
,miI

 is the measured intensity, miI ,  the corrected intensity, lmf ,  the correction factor 

and liC ,  the concentration of the disturbing element.  

This correction can result in a positive or a negative correction factor.  

The regression coefficients and the disturbance factors are determined as above. However, 
the generalized basis matrix has now the elements: 
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Calculation of Corrected Concentratons 

In quantitative measurements, intensities are first corrected before the concentrations are 
calculated. This is done iterativly, using: 
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and 

∑
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d

j

j
DisCorrjcalc IaC

0  
The line index m was omitted. Because the concentrations of the disturbers are required for 
the solution, the correction factors for disturbed as well as disturbing elements have to be 
determined in a regression calculation.  

Concentratons calculated by corrected intensities are also called Raw Concentrations. 

Standard Addition Calibration 

In many cases, a line can be calibrated even if only added concentrations of the element to a 
sample are known. 

This type of calibration can only be performed if the line has been measured with 
background correction. 

In the first step, the software determines a calibration function for added concentrations is 
determined: 

∑
=

′=′
d

j

j
jcalc IaC

0  
The apostroph indicates parameters for the calculation of added concentrations. 

If 0C  is the concentration of the sample without any added concentration, the true calibration 
function which yield the total concentration can be written as: 

∑
=

+−=′
d

j

j
jcalc IaCC

0
0

. 
Since the line is background corrected we can set: 

00 =a . 

The two above equations for the added concentration must be equal for all intensities, hence 
it follows: 

jj aa ′=
 

for j>0 and 

00 aC ′−= . 

The true calibration function is now: 

∑
=

′=
d

j

j
jcalc IaC

1 . 

In quantitative measurements, total concentrations are calculated using the above formula. 

Standard Addition Calibration with Disturber Correction 

For additive distubances, disturber corrections can be performed in a standard addition 
calibration. 
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In a first step, the software performs a calibration only for the added concentrations: 
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i is the index of the sample and m the index of the line. 

If mC ,0  is the concentration of the sample without any added concentration, the true 
calibration function can be written as: 
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As before, we have set 

0,0 =ma
. Since the two above equations for the added concentration must be equal for all 

concentrations, it follows. 

mm aa ,1,1 ′=
, 

lmlm ff ,, ′=
 

and 
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The sample concentrations can be determined by solving the above equation. Define 

jijiiji faY ,,,1, δ−′′−=
 

Then follows using matrix notation: 

0
1

0 aYC ′= −

. 

The sample concentrations can only be determined if the disturber factors are calculated for 
all interfering lines.  

In quantitative measurements, the sample concentrations are now determined solving 
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iteratively. 

Volume Correction 

During a Standard Addition Calibration, errors occur if the spike volume is not negligible 
compared to the sample volume. In this case, a volume correction can be performed. 

To do so, add to all calibration samples the same amount of the spike solution. Add an 
identical volume of a blank solution to the sample that has not been spiked. Let the volume 

of the sample without a spike be pV
, the volume of the spike aV . The calculated 

concentration for the samples must now be multiplied by  
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p

ap

V
VV +

 
to perform the correction. 

Correlation Coefficient and Standard Error of Estimate 

There are two terms that can be used to describe how well the calibration curve fits to the 
measurements of the calibration samples: The correlation coefficient and the standard 
error. Both parameters are only useful if the number of measured samples exceeds the 
number of parameters of the model. 

The correlation coefficient is defined as: 
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where Ccalc  is the calculated concentration, Ccert  the certified concentration and 
Caverage  the 

average concentration for the selected samples. The correlation coefficient has no 
dimension and is equal to one in the ideal case. 

The standard error of estimate is calculated according to 
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where 
Ci cert, .

 is the certified and 
Ci calc,  the calculated concentration. n is the number of 

samples and m is the number of variables used in the regression. This leads to n-m as the 
number of degrees of freedom. The standard error of estimate should be calculated after 
setting all weighting factors to the same value. In this case, the above equation yields the 
estimated standard deviation of the concentrations. SEE is then an estimate for the accuracy 
of the certified concentrations used to determine the regression curve. 

Literature: 
William, H et al. 1992, Numerical Recipies in C, 2nd ed. reprinted 1996 (New York: 
Press Syndicate of the University of Cambridge) 
 

13.3.4 Improvement of Precision and Accuracy 
Background Correction 

The line intensity always adds to a spectral background which may vary in height due to the 
sample matrix. As far as the matrix effects are not so strong that matrix correction is 
required, background correction compensates for the shifts of the background level.  

Background correction is determined by substracting the background level at the peak 
position of a line from the peak intensity: 

BgPeakBgCorr III −=
. 
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The background intensity is determined by linear or quadratic interpolation. For the 
interpolation mode "both linear", the background level is calculated linear by interpolation: 

bmII BgBg += 1,  
( )
( )1,2,

1,2,

BgBg

BgBg II
m

λλ −

−
=

 
2,2, BgBg mIb λ−=

 
1,BgI

, 2,BgI
 are the intensities in the middle of the left and right background interval, 

respectively. 

Reference Lines 

A reference line can be used to improve the precision and accuracy of measuements. All 
line intensities are divided by the intensity of one reference line. Thus, drift effects can be 
eliminated. 

A reference line can be a line of an internal standard that has been added to the sample, or 
the line of an element of the sample. 

It is important that the reference line is not disturbed by other lines occuring in the samples 
to be analyzed.  

The intensities of all lines to which a reference line has been assigned is calculated as 

( )
Int

Int Int

IntRatio

Peak Bg

f
=

−

Re . 

Matrix Correction 

Instead of an internal standard, one component of the sample can be used as reference. 
This element should be the element with the largest concentration or the matrix element. 

However, the concentration of the matrix element is generally different in the standards and 
samples. An exact determination of concentrations can be performed only if the elements 
are not calibrated determining concentrations as function of the intensity ration but 
concentration ratios as function of the intensity ratio. This can be performed exactly for linear 

calibration functions whose 0a is negligible. 

To determine the concentration of the matrix analyts, the concentration of the matrix element 
must be known. This concentration is determined by the boundary condition that the sum of 
all concentrations is known. This sum is called matrix sum. 

It is possible to include elements in the matrix sum, but calibrate them as concentrations and 
not as concentration ratios. This is only exact if the concentration of the matrix element is 
constant in all standards and the samples. Otherwise, a (small) error results. 

In the following, the formulas used in matrix correction are compiled. 

First, a matrix sum is defined by 
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A
jC

 is the concentration of an element (matrix analyt) included in the matrix sum, but 

calibrated as concentration, 
V
jC

 is the concentration of a matrix analyt which is included in 

the matrix sum, which is calibrated as concentration ratio, and MC  the concentration of the 
matrix element. This matrix sum and the concentrations of the matrix analyts must be known 
a priori. The default unit of this sum and of all concentrations is %. 

The concentration ratios for the calibration are calculated by: 
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The matrix concentration is calculated automatically during regression using 
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The calibration function is 
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MI  is the measured intensity of the matrix element. 0a should be negligible. 

The calibration function for the elements included in the matrix, but calibrated as 
concentration, is: 
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After calibration, the concentration of the matrix element in a measurement is calculated by 
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Hence, the concentration of a matrix analyt calibrated as concentration ratio is 
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Standardization 

The accuracy of concentrations determined with a calibration curve can deteriorate due to 
apparative shifts. Instead of calibrating again, it is also possible to correct the intensities 
using only two so called standardization standards. The concentrations of these standards 
should embrace the concentrations of all samples to be measured.  
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The standardization standards should be the same as the calibration standards. Once the 
two standards are measured, a factor and an offset are calculated which are used to correct 
the measured intensities such that they are exactly the same as when the line was 
calibrated. This factor and offset are now applied to all other measured intensities: 

sss oIfI +=  
Instead of intensities, also intensity ratios are corrected the same way. 

A factor of one and an offset of zero indicates that the intensities have not changed since the 
last calibration. Since factor and offset are always calculated by comparison to the original 
calibration curve, it is not possible to standardize too often. 

Dynamic Measurement Correction 

In dynamic measurement correction, a control sample is measured between measurements 
at unknown samples. From the interpolated intensity of a line as a function of time between 
two measurements of the control sample, a correction factor is calculated which is used to 
correct the sample: 
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Optionally, the concentration of the control sample can be normalized to the certified 
concentration: 

1,
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K
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. 

The corrected concentration is finally computed as: 

PdcDynCorr CffC =
. 

Bracketing 

When the bracketing procedure is used, each unknown samples is measured embraced by 
two samples with a higher and a lower concentrations in a measuring cycle. This can 
optimize the analytical accuracy.  

The lower bracketing standard is measured first, then the unknown sample and finally the 
upper bracketing standard. If additional measurement cycles are required, then the unknown 
sample is measured again and then the lower bracketing standard, etc. The following 
measurement process is conducted when five measurement cycles are required: 

B U B U B U B U B U Bl h l h l h− − − − − − − − − −  

Bl :  Low bracketing standard 

Bh :  High bracketing standard 

U :  Unknown sample 

A measurement cycle can consist of multiple single measurements, depending on the 
parameters set for the method used.  

The unknown concentrations are calculated as follows: 
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CBT : Conc. of the analyt in the low bracketing standard 

CBH : Conc. of the analyt in the high bracketing standard 

Qa :  Intensity Ratio of the analyt in the low bracketing standard 

Qb :  Intensity Ratio of the analyt in the high bracketing standard 

Qc
s : Corrected intensity ratio 

Literature: 
W. Blödorn et al; Labor Praxis (Sept. 1992), 878 ff 
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14 Specific ASCII - Formats 
The program Smart Analyzer provides two specific format for data exchange with other 
programmes: 

 ASCII - Format for Standards 
 Spectro 4.4 Format for Measurements 
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14.1 ASCII - Format for Standards 
Data for standards may be externally defined and then imported into the Smart Analyzer 
library of standards. This external standard data file must be an ASCII file with the format as 
described below. The data can be converted and loaded into the library of standards after 
selecting the file name in the dialog opened with the <Import> command button in the 
Standards Library List dialog that is opened with the "Standards Library" menu command 
in the Edit menu in the Main application window. The fields for the standard sample data 
file correspond to the field names in the Standards Library (Edit Standard) dialog. 

The file must have a *.std extension and may contain the data for one or more standard 
samples.  

File format: ASCII 

  End of record: <CR> <LF> 

Each standard must have a header name enclosed in square brackets, e.g. [Standard_001], 
[Standard_002]... 

The header names must be consecutively numbered in increasing order, because the 
conversion program stops at the first missing number. A maximum of 999 standards may be 
entered. 

Each standard contains the following fields: 

 

Field name Description 

SampleName  first sample name, max. length: 30 
characters 

SecondName second sample name, max length:  
30 characters 

Author name of the author 

Producer name of the manufacturer 

Comment entry for the Comment text box 

Calib calibration standard: 1=yes; 0=no 

Recal standardization sample: 1=yes; 0=no 

Control control standard: 1=yes; 0=no 

Blank blank solution: 1=yes; 0=no 

BEC_DL BEC and DL standard: 1=yes; 0=no 

EPA_CV calibration verification standard: 
1=yes; 0=no 

EPA_ICS interference check standard: 1=yes; 
0=no 

EPA_Spike spiked standard: 1=yes; 0=no 

Element_001*=(Element symbol) data for the first element (see below) 

Element_002*=(Element symbol) data for the second element (see 
below) 
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* The elements must be consecutively numbered in increasing order, because the 
conversion program stops at the first missing number. 

Data for each element: 

1. Element symbol 

2. Concentration 

3. Unit 

4. minimum concentration, internal limit 

5. minimum concentration, external limit 

6. maximum concentration, external limit 

7. maximum concentration, internal limit 

Example: 

[Standard_001] 

SampleName=Multielement1 

SecondName=Teststandard 

Author=SPECTRO 

Producer=Merck 

Comment=Test 

Calib=1 

Recal=1 

Control=1 

Blank=0 

BEC_DL=0 

EPA_CV=0 

EPA_ICS=0 

EPA_Spike=0 

Element_001=Mn,10.0, ppm, 8.0, 9.0, 11.0, 12.0 

Element_002=Co, 10.0, ppm, 8.0, 9.0, 11.0, 12.0 

Element_003=Ni, 10.0, ppm, 8.0, 9.0, 11.0, 12.0 

[Standard_002] 

SampleName=Multielement2 

SecondName=Teststandard 

Author=SPECTRO 

Producer=Merck 

Comment=Test 

Calib=1 

Recal=1 

Control=1 

Blank=0 
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BEC_DL=0 

EPA_CV=0 

EPA_ICS=0 

EPA_Spike=0 

Element_001=Mn, 100.0, ppm, 90.0, 95.0, 105.0, 110.0 

Element_002=Co, 100.0, ppm, 90.0, 95.0, 105.0, 110.0 

Element_003=Ni, 100.0, ppm, 90.0, 95.0, 105.0, 110.0 
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14.2 SPECTRO 4.4. Format for Measurements 
Results of quantitative measurements can be stored in a specific ASCII - format called 
SPECTRO 4.4 format. This is a campact format especially apt for data transmission. It is 
often used to export data to a LIMS. Please contact the SPECTRO service for further details. 

The data are stored in the SPECTRO 4.4 format if so chosen during method development or 
in the Measure application window.  

The structure of SPECTRO 4.4 - format is shown in the following table: 

 

Number of 
bytes 

Data type Content  

4 N Record length Record length starting at 
date and without 
checksum 

6 N Date Date (DDMMYY) 

6 N Time Time (HHMMSS) 

1 A Status Flag Byte= 
1=concentration 
 2=corrected intensities 
3=standardized intensities 
4=intensity ratios 
5=raw intensities 

1 A Quality check Quality check "J/N" 
(Yes/No) 

1 A Data type N=single measurement 
J=average S=absolute 
standard deviation 
R=relative standard 
deviation  

2 A Century Century of date 

1 A Kind of 
transmission 

B=to buffer 
D=direct transmission 

9 A Reserved field reserved for future 
application 

10 A Method name name of analytical method 

30 A 

A 

A 

A 

ID1 

ID2 

ID3 

ID4 

 

4 sample identification 
fields 

3 N Number of 
measured values 

 

n*18 N n*Meas. "n"=number of measured 
values 
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2 N Number of 
additional fields 

 

n*10 N Name of 
additional field 

"n"=number of additional 
fields 

n*30 N Content of 
additional field 

"n"=number of additional 
fields 

1 C CR#13 carriage return 

1 C LF#10 line feed 

 

A = alphanumeric (aligned left followed by blank spaces) 

N = numeric (aligned right starting with leading zeros) 

C = control characters (decimals from 01 to 31) 

Explanation for Additional Field Contents 

The length of the last additional data field is 30 minus the number of concluding blanks. This 
shortened length is automatically taken into consideration in the field "Record length". 

Last record in the ASCII file 

The ASCII file must contain a final indicator record that signals the end of transmission. It 
contains a "0001" as the "Record length" and the first character after the length is the EOT 
mark (#04 End Of Transmission). 

Description of "n*Meas." 

 

Number of bytes Data type Description 

6 A element symbol, first letter upper case, 
followed by lower case 

1 A Tolerance limits:  

+ = above tolerance limit 

 - = below tolerance limit 

1 A Calibration curve over/under range: 

> = over range 

< = under range 

1  reserved 

9 N measured value in ASCII format 
(concentrations, intensities) including 
decimal points 

 

 



 

 SPECTRO CIROS CCD
SPECTRO Service and Maintenance

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           15 

15 SPECTRO Service and Maintenance 
This section informs how to contact the service, how to maintain the instrument, and how to 
solve problems which may occur during operation of the instrument. 

 SPECTRO Customer Service 
 This section contains information about the assistance available from the Customer 

Service department, how to contact your local SPECTRO service representative and 
contains a list of important SPECTRO representatives and their addresses and 
telephone numbers. 

 Regular Maintenance 
 This section describes maintenance work that should be performed regularly on the 

analytical system and the intervals in which it should be conducted.  
 Setting up the UV Transmission Test 

 The UV transmission tests permits to check the quality of the argon gas filling of the 
optic. 

 Trouble-Shooting 
 Find in this chapter the description and possible solution of known errors during 

operating the instrument. 
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15.1 SPECTRO Customer Service 
Customer Service Telephone Number in Germany:  (02821) 892-3100 

The SPECTRO's Customer Service department can be reached with this number during 
business hours from 8:00 AM to 5:00 PM (17:00hrs). If this number is busy, your call is 
automatically transferred to the next available customer service number. An answering 
machine is available from 5:00 PM to 8:00 AM, outside normal business hours. Your call will 
be processed as quickly as possible and we will return your call. The customer service fax 
is available around the clock: (02821) 14126. 

For questions concerning the instrument software, please consult the respective operation 
manual or online help system. If this documentation is not sufficient, please contact your 
local SPECTRO representative.  

Please prepare the following informations before calling the service: 

  The software version number. 

  The hardware that is used. 

  The exact contents of any messages that may appear on the screen (error messages, 
etc.). 

  The problem itself and the procedure that was being conducted when the problem 
occurred. 

  What you have done to try to solve the problem. 

SPECTRO's Customer Service department offers high quality technical support: reasonable 
service contracts to maintain the value and quality of the analytical system during a long 
time; comprehensive, extended coverage; flexible repair and service work by trained 
employees; rapid delivery of spare parts and consumables; upgrade of programs for the 
extension and updating of the analytical system to the current state of technology; a great 
variety of user training programs. Contact your SPECTRO representative for more detailed 
information. SPECTRO Customer Service is subject to current price and business 
conditions. ´These may be changed without notice.  

SPECTRO is represented in approximately 50 countries around the world. Additional 
addresses for local representatives may be obtained from SPECTRO's headquarters in 
Germany or the USA. 

 

Germany SPECTRO A.I. GmbH & Co. KG 
Boschstraße 10 
47533 Kleve 
Tel.: 02821/892-0 
Fax: 02821/23 144 
http://www.spectro-ai.com 
info@spectro-ai.com 

USA  SPECTRO A.I. Inc. 
160, Authority Drive, 
Fitchburg, MA 01420 
Tel.: (978) 342-3400 
Fax: (978) 342-8695 
info@spectro-usa.com 
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France SPECTRO FRANCE S.A.R.L. 
Parc d'Activité des Bellevues 
Rue Rosa Luxembourg 
Batiment Le Texas 
Eragny Sur Oise 
95615 Cergy Pontoise Cedex 
Tel.: 01/34 02 40 40 
Fax: 01/34 02 40 49 
info@spectro.fr 

Great Britain PECTRO Analytical UK Ltd. 
Fountain House 
Great Cornbow 
Halesowen 
West Midlands B63 3BL 
Tel.: 121/5 50 89 97 
Fax: 121/5 50 51 65 
sales@spectro.co.uk 

Italy SPECTRO Italia S.r.l. 
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15.2 Regular Maintenance 
 Maintenance Checklist 

 This section contains a list of what needs to be checked and in what intervals. 
 Maintenance for Additional Components 

 This section contains information on maintenance work for additional components such 
as the fiberoptic, the gas purifying cartridge, etc. 

 Example of an Instrument Check 
 This section contains an example of how the instrument can be checked. 

 Maintenance for the Sample Introduction System 
 This section contains information for removing, replacing and cleaning the components 

of the sample introduction system for the SPECTRO CIROS CCD. 
 

15.2.1 Maintenance Checklist 
Daily Checks 

 
Check:  Note: 

Argon supply when working with argon 
cylinders, should be >40 bar 

Fill height for argon humidifier must be half filled with distilled 
water at the most 

Pump tubing and sample 
introduction tubing 

check for flow and damage 
(crushed?) 

 
Weekly Checks 

    
Check: Note: 

Fiber optic for plasma observing check for damage and dirt, clean if 
necessary 

Nebulizer check for blockages or deposits, 
clean if necessary 

Spray chamber check for deposits and build up of 
grease, clean if necessary 

Backup analytical data on floppy diskettes (floppy disks) 
or via data transmission 

 
Monthly Checks 

    
Check: Note: 

Demountable Torch outer quartz tube and aerosol tube 
should be examined for dirt and 
damage; clean or replace as 
necessary 

Air filter in the rear panel of the examine for blockage - replace 
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generator chamber every 6 months 

Cylindrical air filter for resonant 
chamber ventilation 

examine for blockage - replace 
every two months 

Nebulizer check the quality of the spray 

Spray chamber check for deposits and buildup of 
grease, clean if necessary 

Air filter in the left side panel examine for blockage - replace 
every 6 months* 

* depending on the dust levels in the laboratory 

 

 

15.2.2 Example of an Instrument Check 
It is advisable to create a check method after the instrument has been installed. A printout of 
the method data as well as significant results should be made, and all relevant hardware 
parameters, as parts of the sample introduction system, should be noted.  

The instrument should be checked after cleaning or replacing the components of the sample 
introduction system performing the measurements using the check method. If the BEC value 
and detection limit  are identical or better then ones obtained after installing the  instrument, 
the instrument is in excellent condition. 

In the following, a checklist of all relevant parameters and proposals for their values is given. 
Of course, the check method can be adapted to the specific wishes of the user. 

 Components and Supplementary Instruments 
Use the formular Components and Supplementary Instruments for Instrument 
Check to write down specific hardware used for the check.  

 Required Standard Solutions 
For the composition of the proposed Multi-Std., see section: Example of Standard 
Sample Concentrations. 
1. blank solution = deionized water 
2. Multi-STD 1 = stock solution, diluted 1:100 
3. Multi-STD    = stock solution, diluted 1:40  

 Stabilization Time 
After igniting the plasma, introduce deionized water that has been acidified with 1% 
nitric acid. Allow the instrument to stabilize for 30 minutes. Then reprofile the optics. 

 Required Method 
The Check method can be should be created with the following parameters: 
Preflush: Total preflush time 90 s with Pump step 2 and no fast preflush! 
Generator parameters:  See section Measurement Parameters  
Strategy: Standard, Integration time: 24 sec. 
Measuring parameters:  background correction should be switched off 
(Measurement Parameters dialog)! 
Input format: only the "Sample Name" field is required 
Output format: store Single results, Average + RSD and Peak intensities on the hard 
drive; in addition, print the Average + RSD. Raw intensities and concentrations should 
be stored in a new directory: c:\spectro\check. 
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Element and line selection: The lines proposed in section: Example of a Possible 
Line Selection. Lines should be measured without background correction; store the 
scans under the name of the method. 
Conduct calibration: measure the standard samples; 10 single measurements should 
be conducted on each standard before calculating the Average + RSD 
Regression: print all regression data; the BEC value and detection limit are also 
included in the output. Compare these values with those obtained during installation of 
the instrument. If these values are identical or better then the instrument is in excellent 
condition. 

The Check method should be calibrated each time the check is performed. Before this 
is done, the peak positions of all lines should be checked performing a scan! 

See also:  
Optimization of Nebulizer Flow 
Example of a Possible Line Selection 
Example of Standard Sample Concentrations 
Instrument Preflush Parameters dialog 
Instrument Generator Parameter dialog 
Measurement Parameters dialog 
Input Format dialog 
Output Format dialog 
Edit Line Selection for Element dialog 
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15.2.3 Components and Supplementary Intruments for Instrument 
Check 
The following parameters should be noted for an instrument check: 

 

Name of Check Method  _________________________  

 

Pump Tubing: 

 

 Sample Introduction:     orange/orange 

        orange/white 

        other ____________ 

 

Sample Introduction System: 

 

 Nebulizer:      Meinhard 

        Cross-flow 

        Other _____________ 

 

 Spray Chamber:     Scott 

        Glass 

        HF resistant 

        Other ______________ 

 

 Torch       One piece 

       Demountable 

 

Supplementary Instruments:   

 _____________________ 

 _____________________ 

 _____________________ 
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15.2.4 Examples of Standard Sample Concentrations 
    
Element Stock 

solution 
[mg/L] 

Dilution 
1:40 
[mg/L] 

Dilution 
1:100 
[mg/L] 

Al 200 5 2 

P 200 5 2 

S 160 4 1.6 

As 200 5 2 

Zn 200 5 2 

Ni 200 5 2 

Mn 200 5 2 

Cu 200 5 2 

Cr 200 5 2 

Ca 200 5 2 

Na 400 10 4 

K 800 20 8 

Li 200 5 2 

Sc 200 5 2 

Mg 200 5 2 

Co 200 5 2 

 
The stock solution is diluted in a ratio of 1:40 (25 ml/1000 ml). This dilution is then diluted 
again 1:1. 
 

15.2.5 Example of a Possible Line Selection 
    
Element Wavelength  

(Lambda in nm) 

Al 167.08 and 308.21 

P 178.29 

S 180.73 

As 189.04 and 193.76 

Zn 213.85 

Ni 231.60 

Mn 257.61 

Cu 324.75 

Cr 267.71 

Ca 393.36 
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Na 589.59 

K 766.49 

Li 670.78 

Sc 361.38 

Mg 279.07 

Co 228.61 

 
 

15.2.6 Maintenance of the Sample Introduction System  
a) SPECTRO CIROS CCD EOP  

 

 
 

1. Knurled screws for adjusting the torch 

2. Knurled screws for fixing the torch and torch holder 

3. Knurled screws for positioning the spray chamber 

4. Openings for gas flow tubes and isolated wire. 
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The following parts of the sample introduction system need regular maintenance: 

5.  Torch - Demountable torch 

6.  Spray chamber 
7.  Nebulizer 
8.  Argon humidifier 
 

b) SPECTRO CIROS CCD SOP  

 

 
1. Knurled screws for adjusting the torch 

2. Knurled screws for fixing the torch and torch holder 

3. Knurled screws for positioning the spray chamber 

4. Openings for gas flow tubes and isolated wire. 

The following parts of the sample introduction system need regular maintenance: 

5.  Torch - Demountable torch 

6.  Spray chamber 
7.  Nebulizer 
8.  Argon humidifier 
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15.2.7 Maintenance of the Torch 
Removal 

  Disconnect the argon connection at the torch, 

  release and remove the clamp at the spherical ground joint (torch/spray chamber), 

  loosen the knurled thumb screws of the torch holder which fasten the torch to the frame 

  remove the torch. 

Installation 

  Place the torch in the mounting (take note of the markings and/or stops) and tighten the 
knurled thumb screws that secure it, 

  connect the argon correctly, 

  center the torch and adjust the position (see adjustment of torch within the coil). 
  connect the spray chamber with the spherical ground joint and fasten with clamp. 

Cleaning the Torch 

Remove the metallic argon connections from the fixed torch and place the torch in aqua 
regia (nitrohydrochloric acid) or - if extremely soiled - in a chromic-sulfuric acid mixture. Allow 
the torch to soak, then rinse with distilled water and dry completely (a drying oven may be 
used). 

Only the quartz tubes may be placed in the acid bath or solvent. The main body of the 
demountable torch can be severely damaged by the acid bath or acid vapors! This is also 
true for the argon connections for the fixed torch! SPECTRO can accept no responsibility 
for damage incurred through mishandling of the torch!  

 

15.2.8 Replacing the Demountable Torch 
Disassembly 

  Disconnect the argon connection at the torch, 

  Release and remove the clamp at the spherical gound joint (torch/spray chamber), 

  Loosen the knurled thumb screws that fasten the torch to the frame, 

  Remove the torch. 

Assembly 

  Place the torch in the mounting and tighten the knurled thumb screws that secure it, 

  Correctly connect the argon, 

  Center the torch and adjust the position, 

  Attach the spray chamber at the spherical ground joint and fasten with clamp. 

Removal of the aerosol tube 

  Loosen the union nut holding the tube in place, 

  Remove the aerosol tube. 
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Replacing the aerosol tube 

  Using a twisting motion, carefully insert the aerosol tube into the teflon body of the torch,  

  Center the aerosol tube and adjust the height (2 mm below the edge of the inner quartz 
tube), 

  Tighten the union nut while maintaining the correct position. 

Removal of the quartz tubes 

  Using a twisting motion, carefully remove the connected quartz tubes. 

Replacing the quartz tubes 

  Replace the quartz tubes in the same way. 

Cleaning the Quartz Tubes/Aerosol Tube 

Remove the quartz tubes and aerosol tube from the demountable torch. Place the quartz 
sections of the torch in aqua regia (nitrohydrochloric acid) or - if extremely soiled - in a 
chromic-sulfuric acid mixture. Allow the quartz torch to soak, then rinse with distilled water 
and dry completely (a drying oven may be used). 

Only the quartz tubes may be placed in the acid bath or solvent. The main body of the 
demountable torch can be severely damaged by the acid bath or acid vapors! This is also 
true for the argon connections for the fixed torch! SPECTRO can accept no responsibility 
for damage incurred through mishandling of the torch!  

 

15.2.9 Maintenance of the Nebulizer 
Removal 

  Remove the clamp at the spherical ground joint between the torch and the spray chamber, 

  Pull the chamber slightly to the right to separate torch and spray chamber, 

  Disconnect the argon connection between nebulizer and the argon supply, 

  Remove the sample feed tubing from the pump tubing  

  Using a gentle twisting motion, pull the nebulizer from the spray chamber and remove it. 

Assembly 

Assembly should be performed in the reverse order. 

Cleaning (cross-flow Nebulizer) 

  Unscrew the argon connection from the body of the nebulizer, 

  Place the nebulizer in a beaker and carefully cover with dilute hydrochloric acid, 

  Allow to soak for up to approximately 15 minutes, depending on the degree of soiling, 

  Carefully rinse the nebulizer with distilled water. 

  For nebulizers that are extremely soiled, it may be necessary to use nitric acid or aqua 
regia. 

  If there are deposits in the capillary, push a fine copper wire carefully through the 
platinum-iridium capillary. 

  After cleaning and thoroughly drying the nebulizer, screw the argon connection back on. 
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Cleaning (Meinhard Nebulizer) 

The simplest method is to flush with aqua regia: 

  Attach tubing to the sample inlet capillary, 

  Connect this to a water jet pump, 

  Flush the aqua regia backwards through the tip of the nebulizer, 

  Rinse with distilled water. 

Cleaning (GMK Nebulizer) 

The GMK nebulizer is made completely out of glass and can be easily taken apart. 

  Disassemble the nebulizer, 

  Allow the components to soak in aqua regia then rinse thoroughly with distilled water, 

  Dry the glass components then carefully reassemble and adjust. 

 

Optimize the nebulizer and auxiliary gas flow after cleaning. 
 

15.2.10 Optimization of Nebulizer Gas Flow 
The nebulizer gas flow must be optimized whenever the nebulizer is replaced. To obtain the 
optimal setting, it is necessary to have: distilled water, a 5 mg/L manganese solution and a 
program in which intensities for the 257.61 nm manganese line can be measured. Introduce 
distilled water and conduct 3 measurements. Calculate the average. Increase the flow and 
measure again. The optimum flow should be found in a 20 % interval near the standard 
value.  

Repeat this procedure with the manganese solution. Calculate the signal/background ratios 
for each of the nebulizer flow rate with the following formula: 

waterofIntensity
waterofIntensitysolutionmanganeseofIntenitySBR −

=
 

A parabolic curve is seen when the signal/background ratios are plotted against the flow 
rates.. Set the flow to the value corresponding to the maximum signal/background ratio.  

Typical nebulizer flow rates are: 0.8 - 1.0 l/min.  

 

15.2.11 Maintenance of the Spray Chamber 
Removal 

  Remove the clamp at the spherical ground joint between the torch and the chamber, 

  pull the spray chamber slightly to the right to separate the torch and the spray chamber,  

  gently separate the nebulizer from the spray chamber, 

  disconnect the waste tubing from the cap on the chamber, 

  release the holding clamp, 

  gently remove the spray chamber. 
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Installation 

Assembly should be performed in the reverse order. 

Cleaning 

The spray chamber should be cleaned with a suitable acid solution (e.g. nitric acid diluted 
1:10) and then with a laboratory detergent (to remove any grease build-up) as needed. Rinse 
well with distilled water before replacing! 

Cleaning with laboratory cleaning solutions may lead to the contamination of some 
elements! Look for a detergent free of cations (Na, K) or anions (Cl). 

 

15.2.12 Maintenance of Additional Components 
If for maintenance purposes a panel has to be removed, press with a tool (e g a screwdriver) 
against the clamps behind the provided opening in the panel and pull off the panel.  

Waste Container 

A message appears, and the peristaltc pump is shut off,if the waste container is full and must 
be emptied. The cover should be screwed off, the container emptied and the contents 
properly disposed of . The container should be emptied at regular intervals. This is very 
important for some applications (e.g. organic solvents, aqua regia digests etc.)  

Peristaltic Pump 

The peristaltic pump operates mainly without need of maintenance. The pump tubing should, 
however, be regularly inspected and replaced as necessary. When replacing the pump 
tubing make sure that all connections are tight. The presence of air bubbles when pumping 
to the nebulizer indicates a leak.  

Fiber Optic 

The surfaces at the end of the fiber optic that focus on the plasma should be cleaned 
weekly with a cotton swab that has been dipped in 1:10 diluted hydrochloric acid. Repeat this 
procedure with distilled water and isopropanol. Daily cleaning may be necessary for 
applications involving highly saline solutions.  

Allow the alcohol to evaporate before igniting the plasma! 
 

If the fiber optic tip is extremely dirty, it should be cleaned with wet abrasive paper (1200 
grit): open the sample introduction system and pull the fiber optic out of its holder; clean the 
surface by grinding them by hand with a circular motion on a smooth even surface using wet 
1200 grit sand paper; finish by polishing them on wet 4000 grit paper.  

Air Filters 

The air filters should be inspected according to the Maintenance Checklist. Extremely dirty 
filters lead to increased instrument temperature and drift. The following filters should be 
inspected: 

  Cylindrical filter for resonant chamber below optics: Remove the lower left front panel, a 
wing screw is visible. Screw off this screw in order to pull out the filter. Replace the filter if 
necessary. 

  On the left side of the instrument: remove the left side panel replace the mat in the panel if 
necessary. 

  On the rear of the generator section: remove the rear panel and replace the mat in the 
panel if necessary. 
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The filter mats can be cleaned with a vacuum cleaner or washed in a mild detergent 
and cold water! 
 

Induction Coil 

The induction coil may become corroded due to sample material deposits or acid vapors. To 
clean the coil, the instrument must be turned off and the torch taken out. The protective 
metal casing should be completely covered with paper towels so that no moisture can enter 
the sample introduction chamber. Then clean the coil with a small brush (e.g. tooth brush) 
and an abrasive paste (e.g. toothpaste). The paste must be carefully and completely 
removed with damp paper towels. 

Make sure that the coil is dry before igniting the plasma! 
 

Argon  Purifying Cartridge 

This cartridge is required in order to purify the argon fill gas in the optic. Oxygen and 
moisture are absorbed by the cartridge. The software automatically informs the operator to 
replace the purifying cartridge if the UV transmission test is regularly conducted. 

Turn off the SPECTRO CIROS CCD and switch off the power before beginning to 
replace the Argon purifying cartridge.  
 

  Turn off the instrument with the main power switch on the rear of the instrument. 

  Remove the left side panel, the cartridge is visible. 

  From the left and right sides of the cartridge (large silver or black cartridge) first press on 
the quick-snap connectors then pull them horizontally away from the cartridge. The 
connections are released.  

  Remove the cartridge from the holder and take it out of the instrument. 

  Write the date when the new cartridge was installed and the instrument number (can be 
found on the label on the rear of the generator section) onto the label on the new 
cartridge.  

  Secure the new cartridge in the holder and connect the quick-snap connectors. Make sure 
that the connectors fit correctly.  

  Write the date when the old cartridge was taken out of the instrument and the instrument 
number (if not already noted) onto the label on the old cartridge.  

  The intensities in the UV region should return to their original values after 10 minutes at 
the earliest and within several hours at the latest. The amount of time required depends 
on the degree of contamination of the argon atmosphere.  

Please carefully package the old cartridge (in the original packaging material if 
possible) and send it back to the responsible SPECTRO subsidiary! The cartridges can 
be recycled. Note the date of replacement and the instrument number on the cartridge 
label. 
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15.3 Setting up the UV Transmission Test 
It is possible to automatically check the condition of the fill gas in the optical system. The 
intensities of two lines are measured at given time intervals and under predetermined 
conditions. The ratio between the intensities of the two lines, one in the short wavelength 
region of the optic and one in the longer wavelength region, is then determined: 

Quotient = Intensity (short wavelength) / Intensity (long wavelength) 

If the quality of the fill gas in the optical system is reduced, then the intensity of the short 
wavelength line decreases while the intensity of the long wavelength line is not greatly 
influenced (it functions as a reference). If the quotient for the two lines falls below a given 
threshold value, then a message is displayed and the gas purifying cartridge must be 
replaced. 

Software Entries 

The entire optic system must be in an optimized state before beginning to make these 
entries! 
 

When setting up the UV transmission test for the first time, it is first necessary to create a 
method in the Method Development application window that contains two lines in the UV 
optic that have been assigned as Monitor lines: 

Proposal: Al 167.08 nm and Zn 213.86 nm 

Assign to this method a standard containing the selected elements. The lines are selected 
and measured without background correction and they are not calibrated. The method 
should be stored under a name that makes its purpose obvious (e.g. UV_Check). Select the 
"Set UV Trans. Check" submenu command under the "Service" menu command in the 
System menu in the Main application window. If no method has been assigned to the UV 
transmission test, the Select Method dialog opens; the method created for the UV 
transmission test can be assigned. The operator is then prompted to measure the UV test 
standard. This standard contains the elements required by the test in concentrations that can 
be measured with the selected lines. The system opens the Measure application window 
and loads the method for the UV transmission test. When the multiple measurement has 
been conducted, confirm with the <F9> function key or <Next Sample> command button. 
When the expected value has been successfully calculated, a message is displayed. The 
data is stored on the hard drive when the window is closed. This data is then used as the 
expected value when the test is performed at later times.  

The interval at which the test should be conducted can be set in the Miscellaneous dialog 
after selecting the "Miscellaneous" menu command in the Main application window. 

Routine Test 

The system automatically prompts the operator to conduct the UV transmission test for the 
UV optic after the given interval has elapsed or when the "Make UV Trans. Check" submenu 
command is selected from the "Service" menu command in the System menu in the Main 
application window. If the prompt to conduct the test is ignored, the system prompts the 
operator again after 24 hours. This continues until the test is conducted. The method 
required for the test is automatically loaded and the operator is automatically prompted to 
measure the UV test standard. When the measurement has been conducted and the <F9> 
function key or <Multiple Measurement> command button or menu command has been 
selected, the system calculates the quotient for the line intensities. If the calculated value lies 
more than 40% below the value stored for the initial test, then the system prompts the 
operator to replace the OXISORB gas purifying cartridge.  
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When the gas purifying cartridge has been replaced, the test should be initialized again as 
described in the Software Entries section above.  

The UV test standard for an optical system should contain 2 mg/L Al and 2 mg/L Zn.  

See also: 
Maintenance for Additional Components 
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15.4 Trouble-Shooting 
This section is intended as a quick self-help for problems that the operator can easily solve. 
If the error source cannot be solved, please describe the fault carefully and contact the 
SPECTRO service.  

Software Error Messages 
Some errors are recognized by the software. After an error occured, a dialog containing an 
error message is shown. In addition to the message, a number is displayed on the right side. 
Add error message and number to your description of the fault. 

Self-Help Compendium 
Generator 

Error 

 

Possible cause Possible Solution 

Generator does not start - power supply - check instrument power 
supply (fuses, main switch) 

 

Error message:  

No argon on main valve 

- argon supply interrupted - check argon supply 

- check argon inlet pressure 
(should be >6 bar) 
 

Error message:  

No cooling water* 

- water supply interrupted 

 

 

 

- water inlet pressure too 
low 
 

 

- check to ensure system 
(tubing, etc.) is not blocked 
(dirt, lime deposits) 

- check flow amount 

 

- increase inlet pressure (ca. 
4 bar/60 PSI) 

 

Error message: 

Generator door open 

- door incorrectly closed 
 

- check closing mechanism 

Error message: 

Current error on start 

- error during start routine 
 

- repeat start procedure 

Torch melts - torch incorrectly adjusted 
within the induction coil  

 

- aerosol tube blocked 

 

- leak in the argon 
connection to the torch  

 

- check that it is centered 
 

 

- take out and clean 

 

- search for leak with soapy 
solution and seal 
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- Auxiliary gas flow set too 
low 

 

- leak in the nebulizer 
system 

- increase flow rate 

 

- search for leak with soapy 
solution and seal 
 

Plasma cannot be lit - no Tesla spark 
 
 
 

 
 

 

- torch not correctly 
centered within the coil 

 

- oxygen in the sample 
introduction system 

 

- wrong argon quality 

- spark plug/ cable not 
connected to the quick-snap 
connection from the argon 
inlet for the Coolant gas 

- ignition cable not connected 
with the ignition coil 

 

- check adjustment 
 

 

- Flush the sample 
introduction system with 
argon 

 

- welding argon with a quality 
of 4.6 is required (purity 
99.996%) 
 

Plasma asymmetrical - aerosol tube incorrectly 
adjusted 

 

- argon flush of light tube 
to opic to high 

 

- exhaust rate set too high  

- center aerosol tube 
 

 

- reduce exhaust rate 

 

- reduce exhaust flow 
 

Plasma flickers or 
pulsates 

- humidity or deposits in 
the aerosol tube 

 

-aerosol pulsates (deposits 
in nebulizer) 

- clean and dry aerosol tube 
or replace it 

 

- clean nebulizer 

- replace pump tube 
 

Plasma too bright - power set too high 

 

- leak in torch 
(demountable) 

-oxygen in sample 
introduction system 
 

- decrease power 

 

- check O-rings 

 

- check for and repair leaks 

Plasma extinguished 
when nebulizer gas is 

- aerosol tube is not 
centered in the torch 

- adjust aerosol tube 
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turned on (demountable) 

 

- sample feed tubing has 
been disconnected from 
nebulizer 

 

- oxygen in sample 
introduction system 

 

- there is a leak in the 
sample introduction 
system 
 

 

 

- attach again and check 
fitting 
 

 

- before starting again, flush 
the system with argon 

 

 

- search for and repair leak 

No channel can be seen 
in the plasma 

- aerosol tube is not 
correctly centered 
(demountable torch) 

 

- nebulizer flow rate is set 
too low 

 

- leakage in the torch 
(demountable) 
 

 
 
 

 
 
 

 

- nebulizer blocked 

 

- leakage in drain 
 

- adjust aerosol tube 
 

 

- optimize nebulizer flow rate 
again 

 

- check O-rings in torch and 
quick snap connections for 
argon inlet tubing 

- lightly apply vacuum grease 
to the ground ball joint on the 
torch 

- check the clamp between 
the torch and the spray 
chamber 

 

- take out and clean nebulizer 

 

- search for and repair leak 

Nebulizer frequently 
blocked 

- no water in argon 
humidifier 

- half fill argon humidifier with 
distilled water 
 

Error message: 

Waste container full 

- waste container is full - remove the cover of 
container in instrument door 
and suitably dispose of 
discharge 
 

Sparking-over at the coil - humidity 
 
 

 

- turn off generator and dry 
coil with tissue paper (if 
humidity is visible) 
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- dirt on the coil 

 

- torch is not in the center 
of the coil 

- clean coil with toothbrush 

 

- center torch within the coil 
again 
 

 

Spectrometer and Computer 

Error Possible Cause Possible Solution 

 

Monitor screen remains dark - brightness control turned 
down 

 

- computer not turned on 

- check control knob 
 

 

- turn on with main switch 
 

Error message: 

Peak drift detected 

- wrong reprofiling 
solution 

- large peak drift detected 

- check reprofiling solution 

- inform SPECTRO service 

Error message: 

No peak for drift detected 

- wrong reprofiling 
solution 

- check reprofiling solution 

Intensities are too low - measurements are not 
made at peak maximum 

 

- nebulizer blocked 

- check reprofiling 

 

- take out and clean nebulizer 

Poor reproducibility - samples are not 
homogeneous 

 

- plasma pulsates or 
flickers 

- check reproducibility using other 
samples 

 

- check for and repair leaks in the 
torch/sample introduction system 
 

Poor reproducibility for one 
element 

nebulizer flow rate too 
high/low 

- clean nebulizer 

- check for and repair leak 

Error message: 

Unknown address 

- device not found - check connection to DIN-
measurement-bus or host card 

- check power supply 

Error message: 

No answer from readout 
system 

- device does not answer - check connection to DIN-
measurement-bus or host card 

Faulty standardization - elements in the 
standardization solution 
have precipitated 

 

- intensities for high or low 
samples have changed 

- repeat standardization with fresh 
solutions 
 

 

- repeat standardization 
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for single elements - check to see which elements have 
changed (which lines are affected) 

- Contamination of sample 
introduction system 

- Contamination of blank 

- inform SPECTRO service 

 

* it doesn´t apply to SPECTRO 
CCD SOP  
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16 Glossary 
 

Aerosol Yield 
The amount of nebulized sample material. 

 

Analytical Line 
An analytical line is a line that can be calibrated and be used to measure element 
concentrations. 

 

Application 
The type of sample being analyzed (e.g. soil, waste water, steel, etc.) is known as the 
application. Methods that are being newly created should always be assigned to an 
application.  

 

Autosampler Tray 
The autosampler tray contains the samples measured with the Autosampler. Sample 
positions and sizes are user defined and can be edited in the Autosampler Tray Definition 
dialog. 

 
Background Correction 
Different salt contents in the samples result in different increases in the spectral background. 
Background ranges and background correction models are defined and used to correct 
for the differences in the spectral background. Background correction is required for almost 
all matrices. 

Background Ranges 
To define a background level, a background range is defined left and right of the position of 
each line. Each background range is limited by a minimum and a maximum value of the 
wavelength. These values are called background positions. The intensities measured in 
these background ranges are used to calculate the background level below the assigned 
spectral line by appropriate interpolation using specific background correction models. 
 
Blank / Blank Value 
A solution that contains the matrix elements or the fusion agent and/or the acid in 
concentrations similar to those in the sample itself is known as a blank solution. The value 
obtained when this solution is measured is the blank value.  

 

Blank Correction 
The blank correction is used to determine the contamination due to the fusion agent/solvent 
and to subtract this contamination from the contents of the unknown samples.  
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Bracketing 

The bracketing procedure is used to improve the accuracy and precision of a determination 
of concentrations. During this procedure, an unknown sample is bracketed by two calibration 
standards with known low and known high concentrations. 

An average, x, is calculated from the n brackets. The bracketing procedure is often used in 
elemental analysis (see also ISO/DIS 11495 and/or DIN EN 31495). 

See also: 
Bracketing Procedure 

 

Calibration 
Calibration of a spectral line means establishing a functional relationship between measured 
intensities and given concentrations of an element. A calibration is necessary to determine 
quantitatively concentrations in unknown samples. 

The coefficients of the calibration functions as well as optional correction factors are 
obtained by linear regression. 

See also: 
Calculation of Concentrations 
Calibration Procedure 

 

CCD Chip 
CCD pixels are grouped in CCD chips. These chips detect radiation intensities between a 
minimum and a maximum wavelength of the incident radiation. The intensities delivered by a 
CCD chip after a measurement are called a frame.  

 
Channel 
A part of a device or program that measures or stores a line intensity is called a channel. 

 

Command Editor 
The part of the Smart Analyzer which edits and executes commands for automatic 
operation is also called Command Editor. 

 

Command List 
A command list is sequence of commands for the Smart Analyzer which can be generated 
and executed using the Command Editor.  

 



 

 SPECTRO CIROS CCD
Glossary

 

SPECTRO A.I. GmbH & Co. KG, 10/12/2001           16 

Control Sample 
A control sample is a sample with known composition. It is measured in regular intervals and 
the concentrations obtained are compared to the concentrations that have been entered for 
the sample. If the deviations between the two concentrations fall within acceptable limits for 
the elements to which the control sample is assigned, then it is not necessary to standardize 
the method. If the deviation for one or more elements exceed the preset limits, a 
standardization is recommended. Measuring control samples is a way to avoid unnecessary 
standardizations.  

 

Degree of Nebulization 
The mass fraction of nebulized sample that is transported to the plasma. 

 

Detection Sensitivity 
The detection sensitivity of a line is approximately proportional to the photon emission rate of 
an atomic or molekular transition in the plasma. The sensitivity of many lines is contained in 
the Complete Lines Library. 
 
Duplicate 
A duplicate or duplicated sample is a sample that appears twice in the sample tray when 
conducting measurements with the Command Editor. This is used to test the reproducibility 
of the measured values and to determine any wash out effects during measurements of 
highly concentrated samples. 

 

Dynamic Measurement Correction 
The dynamic measurement correction is used to compensate for small instrumental drifts. 
This correction is calculated using correction samples that can be measured in defined 
intervals (number of measurements) or manually at random times.  

See also: 
Dynamic Measurement Correction Procedure 

 
Fiberoptics Cable 
The glass surface on the end of the fiberoptics that views the plasma may become dirty and 
must be cleaned regularly. 

See also: 
Maintenance for Additional Components 

 

Frame 
The intensity data delivered by a single CCD chip during a measurement are called a frame.  
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High Sample 
The high sample is a standard that forms the high concentration point in a two point 
standardization. During a one point standardization, the intensity measured for this standard 
is the only reference point for the calculation, as the low point is automatically set to zero. 
This type of standardization is only possible in connection with background correction of all 
lines.  

 

Highly Saline Sample 
Samples with salt concentrations at percent levels are known as highly saline samples (e.g. 
10% NaCl solutions). 

See also: 
Analyzing Samples with High Salt Contents 
 

Installed Line 
Installed lines are lines, which are assigned by default to the measurement channels of the 
Scan Manager application window. They are defined by a set of line parameters and a 
name and can be assigned to elements during method development. 

See also: 
The Line Types 
 

Intensity 
The intensity is the power per CCD - pixel of light that has been emitted by an element at the 
position of a given wavelength. The intensity is recorded in cps (counts per second). Counts 
are units of the electrical charge generated in the ccd pixels. The charge is collected and 
measured. 

 

Interference/Line Disturbance 
The light from a line near the analytical line of interest that arrives at the same ccd pixel adds 
to the signal measured for the analytical line is known as additive interference or line 
disturbance. This can often be avoided by selecting a different analytical line. If correctly 
measured, the disturbance can be calculated and corrected for during the regression. 

Multiplicative disturbances occur if the sensitivity of the instrument for a specific line changes 
due to the presence of a disturbing element. 

Internal Standard 
An internal standard is an element which is added to each calibration sample and in each 
sample with an equal concentration. To each  analytical line of a method, the line of an 
internal standard can be assigned. The intensity of the line of the analytical line will be 
divided by the intensity of the selected line of the internal standard. 

See also: 
Working with an Internal Standard 
Matrix Correction 
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LIMS 
LIMS is an abbreviation for Laboratory Information Management System. This is an internal 
laboratory communication system and is generally based on a computer network. It is used 
to exchange, evaluate and bring together the measurement results determined with different 
analytical systems. SPECTRO CIROS CCD instruments can be integrated into the most 
frequently used system by installing a network card and the respective drivers. Data can be 
exported using the SPECTRO 4.4 format. 

 

Line 
A spectral line is the intensity of light as function of the wavelength which is emitted during a 
specific atomar transition. 

Within the software, a line is defined by a name, a peak position and background ranges. 

See also: 
The Line Types 

 

Located Line 
Located lines are virtual lines, which have to be assigned to a measurement channel before 
usage. They are defined by a set of line parameters, a name, and the name of an installed 
line to which they are assigned. 

See also: 
The Line Types 

 
Low Sample 
In a two point standardization, the low sample is the standard with the lowest concentration. 
This standard is often a blank solution.  

 

Matrix 
The "matrix" is the sum of all the elements in a sample execpt the ones of analytical interest.  

 

Matrix Adjustment 
Matrix adjustment is a procedure for producing the matrix found in the samples. This may be 
the addition to the standard solutions of the fusion agent, acid or the main elements found in 
the samples to be analyzed.  

See also: 
Applying Matrix Adjustments 

Matrix Correction 
Measuring samples with matrix correction improves reproducibility. The sum of the 
concentrations of matrix element and analyts must be known. One of the main components 
of the sample matrix (e.g. iron in steel applications) is defined as the internal matrix standard 
(matrix element) and measured with the analyte elements. 
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See also: 
Applying Matrix Corrections 
 

Memory Effect 
When a highly concentrated sample is measured and the preflush time is not sufficient, it is 
possible to obtain falsely increased measurement results. The reason for this is that sample 
material has remained in the sample introduction system and has been flushed out by the 
next sample. This effect can be minimized by flushing with a rinse sample between samples 
or by applying a sufficiently long preflush time.  

 

Method 
A method is the entirety of parameters required by the program Smart Analyzer that are 
necessary to perform a quantitative measurement of the concentration of a certain group of 
elements, and to display and store the results.  

 

Method Filter 
Method filters are used to determine which elements and measurement results of a method 
are to be measured, displayed, printed, etc. during quantitative determination of 
concentrations. 

In the Command Editor, using a method filter, is also possible calibrate single lines without 
affecting the rest of the calibration.  

Several method filters can be defined for a method.  

See also: 
Method Filters dialog 

 

Monitor Lines 
A monitor line is a line that is measured only to monitor the plasma stability. An argon line is 
generally chosen. It is not used in any calculations.  

 

Optical System 
To prevent absorption of light by air, the optical system is placed into an argon-filled tank. 
This closed system enables the best light transparency for wavelengths down to 120 nm.  

The argon-filling is circulated by a membrane pump through the tank and a gas purifying 
system. The purifying system removes oxygen and moisture from the fill gas. An easily 
replaceable cartridge is used to purify the argon.  

See also: 
Maintenance for Additional Components 
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Organic Sample 
Organic samples are solutions that consist mainly of hydrocarbons (e.g. waste oil, fuel, 
blood, urine, etc.). Because waste oils are very viscous, they must be diluted with a solvent 
(e.g. kerosene (paraffin)) in order to analyze them. It is normally necessary to conduct 
fusions for bodily fluids (e.g. with a microwave fusion instrument). 

See also: 
Analyzing Organic Samples 
 

Output Filter 
The output filter is used to set the display mode and order for the elements in the method. 
The format for the number of digits displayed to the right of the decimal point, the units in 
which the element results are to be displayed and a dilution factor can be defined in the 
output filter. The elements are displayed in the order in which they are listed in the output 
filter.  

 

Peak Position 

 
 
Intensities are measured by the CCD pixels around the line position. An interpolation curve 
passes through these measured values. The peak position is the location of the maximum of 
that curve for a line.  

The peak height is the distance of the peak position to the zero level, if no background level 
is defined. If background ranges and an background correction model are defined, the 
peak height is the distance between the peak maximum and the background level.  

 
Phase 
A phase is characterized by a certain duration of radiation incidence on the detectors (CCD-
elements), during which they are charged. The total phase duration is a multiple of this 
charge time. Each scan is composed of several measurements performed in six phases. 
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Pixel 
The detector elements of the SPECTRO CIROS CCD are called CCD pixels. Each pixel 
detects the radiation intensity in a wavelength interval much smaller than the width of a 
spectral line.  

 
Plasma Temperature 
The plasma temperature can be up to 10000 °C in the hottest zone of the plasma. 

 

Rack 
A rack is an inset for the sample tray for the Autosampler. The sample containers can be 
placed into this inset. The coordinates for GILSON racks required by the software for 
operation of the Autosampler have already been included in the Smart Analyzer software.  

Rapid Analysis 
The rapid measurement of unknown samples in order to obtain a screening analysis of the 
contents is known as a rapid analysis. The analytical accuracy is not the deciding factor. The 
rapid analysis may be conducted by measuring samples with an existing method that 
contains a large number of elements, and for which the measuring time has been reduced to 
1 second, for example.  

See also: 
Semi-Quantitative Analysis of Unknown Samples 

 
Reference Line 
A reference line is a line that is used as internal standard. Reference lines are used to 
calculate ratios of the intensity of an analytical and a reference line before calibrating and 
measuring concentrations. This improves most often the stability of measurements and 
hence precision and accuracy. 

 

Reprofiling 
Reprofiling ensures that a correct wavelength is assigned to each measured intensity. During 
the reprofiling procedure, the system first makes a scan using a specific reprofiling solution. 
Then the maxima of at least two spectral lines at the left and right border of each CCD chip 
are determined in pixel coordinates. These coordinates are assigned to the known 
wavelengths of the line. The resulting wavelength - pixel - function is used to assign to each 
pixel the intensity at the position of the original pixel wavelength. 

The optics should be reprofiled every day! 
 
Scans and Scan Groups 
A measurement with the CIROS CCD is called a scan. It yields the spectral intensity as a 
function of the wavelength over the whole wavelength range. The intensity data are grouped 
in wavelength intervals. Each of these intervals corresponds to a data set delivered by one 
CCD chip. Such a data set is called a frame. 

Scans can be organized in groups. A scan group consists of one or several scans. Within a 
scan group, the division of scans in frames is maintained. 
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SPECTRO 4.4 Format 
The SPECTRO 4.4 format is a specific format for storing measurement results. The structure 
of the format is explained in section Spectro 4.4 Format for Measurement Results. 

 

Spike 
A spike sample is an unknown sample to which known concentrations of given elements 
have been added (spiked). Sample preparation is conducted according to the normal 
standard addition method. The concentration of the addition is defined in the library of 
standards as a spike standard.  

 

Standard 
A standard is a solution containing known elements of known concentrations. These 
solutions are required for the calibration of a method, etc.  

 

Standard Addition 
With this method of analysis, known concentrations of the elements to be analyzed are 
added to an unknown sample in steps and the intensities measured. A regression is 
conducted. The concentration of the unknown sample can be calculated from the regression 
equation. This measurement must be conducted using background correction. 

See also: 
Standard Addition Calibration Procedure 

 

Standardization 
The calibration curve is adjusted to the current conditions by a standardization. During the 
standardization, the intensities for a high sample and a low sample are determined for each 
channel in the method. The same sample (a multi-element standard) can be used for several 
channels (analytes). The intensities determined are compared with the intensities found at 
the time of the calibration; a correction is applied to the intensities so that they are adjusted 
to the existing calibration. The correction data is given as a factor and an offset for each 
channel. 

 
Strategy 
A strategy signifies a specific measurement mode in which a scan is obtained. Each strategy 
corresponds to a specific division of the total measurement time in phases.  

See also: 
Measurement Strategy 
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Dialog Options for (Element/Line)  8-57 
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Dialog Regression Model  10-37 

Dialog Sample Information  10-21 
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