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MAES I l
Multichannel emission spectra analyzer L J
Measuring Instrument Type Approval Certificate RU.C.31.001.A Ne 42605

The main goal of this Manual is to provide users with necessary and appropriate information on
atomic emission spectral analysis using MAES. MAES analyzer and "ATOM" software allow performing
spectral analysis in a more effective and convenient way.

Table of Contents

Software General INFOrMatiON............oooii i e 5
KEY SOFtWAIE FRAIUIES .....oveiiiieiie ettt sttt sre e naeenteenneas 5
(O LT O 1 (=] o =T SRS 6
Software Interface General INfOrmation ............ccoooiiiiii i 6
MaiN WINAOW HEAUET .......c.eeiiiiieiieie et reene s 6
A LI\ O SO PSPRSPR 7
I 0] |0 LTSRS 8
StANAAI TOOIDAN ........eeiiiie et be et e beaneesreenees 8
"DEVICE" TOOIDAN ... et 8
"Spectral Line” TOOIDAN ........ccoiieee e 8
B\ o To e o] [ o T SO UR P PRR 9
"ANAlYSIS" MO ("ENGINEEI™) ..eeiiiiieeiie ettt e e e raeesaeesreesreeenes 9
DOCUMENT WINUOW ...ttt e e re e b e e e sbe e e snte e snbeeereeenrneas 9
SPECLIUM WINUOW ...ttt et e sne e e e et eesneesneennes 10
Calibration Graph WINOW..........uooieiieiie e 12
ANAIYSIS TabIE WINAOW......cciiiiieie ettt 14
Main Controls in "AnalysiS" MOUE .........ccoiiiieiie e 19
DeSCHIPLION OF IMOUES ......ooiieeiic et et te e sae e e e nee e, 21
"IMAES TESE" MOUE ...ttt nr e re et e e sre s 22

B (01 11 1T T0 I \Y/ o o RSO R 25

B R =T 0To] S 1Y/ o o [ RS OR 30
BN 15172 T | Y, oo ST 34
"DAtaDASE™ IMOUE ..ot nn e 38
BS] F= 1010 F 100 KR 1Y (oo [ PSSR 41
"Reference Material™ MOUE .........ccveiiiiii i 42
"Grade GUIAE” MOUE .......eoiuieiiiee ettt s s e e st e e e be e e be e e saeeennee e e 44
"ANAlYSIS Programs” IMOUE. .........ooi it 45
Developing Routine ANalySiS PrOgramsS..........cocueiiiieieiienienie st 45
DeSCription OF dIAl0GS .......coviiieiiiii e 49
"PerIOdIC tADIE" ... e 49
"IMEASUIEMENT MOUE" ... ... ettt s et re et e sbeeneenbeeneenreenes 50
"Add spectrum to analysiS tabIe™ ...........cviiieie e 53
"Add analytic line to analysis table™ ... 53
B0 0 111U 54
SAMIPIES . bbbt et reenneas 55
RECAIDIALION" ... ..o e 57
Spectral 1IN diSPlay SEIINGS. .....ccviiieiie e eanee e 57

Subdialogs of Program SELLINGS. .......cueieeiiieiie et anee e 59




VMK Optoelektronika

ANAIYSIS SEELINGS ..ttt ettt sb et e et b e nreeenes 61
B =T LTSS P T PRTPRRTPRRPRPRON 64
MRETEIENCE [INE" ... bbbt 66
BT 1o PSSRSO 66
"Concentration CAlCUIALION" ...........coiiiiiieee e 67
PTME TFACKING" ..o et e s e s e et e e be e s re e snn e e ae e reeres 69
T RCNNIGUE™ ...t e e et ae e reenre s 70
PRETEIENCE [INES" ...ttt ne s 70
SPECtrUm WINAOW SELLINGS .....vveiieieie ettt sttt s e e e s s 72
SPECLIAL TINES" ... ne s 73
Calibration graph WINAOW SEHHINGS .....eovviiieeiesiesie e 76
Analysis table WINAOW SELHINGS.......c.ooiiiiie e 77
WOrking With the Program ..ot neas 81
o (0] 1 T o OSSP 81
AANAIYSES ...t e et r e ah e e e et e e be e teeareeanaeereeres 82
Setting up the Spectral EQUIPIMENT..........coii i 88
SOTEWAIE SELLINGS. ... veevieitie ittt et e e st e et e e be e s beesreeenbeeteeareesnneanneens 90
T000S et E bR e b Re e Eeer e e Ee e e reetenreens 92
B 1100 = 1 USROS 92
PSPUITOUS TINES™ ... et et e e et e e be e s te e sneeenae e reennes 92
"QUANITALIVE ANAIYSIS™ ...t ne s 94
"1dentification Of SPECIIA™ .......ccoi i 96
"Print several SPECIIUM FANQES" .. ...eiiieiie ettt e e nae e ennees 96
"COMPAratiVe FESEAICN" ... ..o e 97
0] 01 1oL A0 [T To T U USROS 97
"QUICK tO0] PANEI" ... oo e 97
"Search of analytic pairs OF lINES" ..o 98
Data control in the analySiS table ..........c.coviiii i 99
Using the base of reference MaterialsS ...........cccooveiiiiiieii e 101
Base Of SPECIIAl IINES.........couiiiie e 102
ST 1001 0] Lo T OSSP 102
OpPerations WIth SPECIIA.......ccuiiii e reeenes 103
Keyboard COMMANGS..........uoiiiiiiciie e te et be et e nneenaeennes 103
o [0 B0 o I 03 To T (1] =TSSR 103
"Recording from CAMEIA" ........cooiiiee et ae e 103
"MEASUrEMENT MONITOI" ... .t e e e e beenreesreennes 104
Globula Stand CONLIOL .........ooiiiiece e enes 104
Fireball generator CONIOL..........ooi i 106
Saving eqUIPMENT PAFAMETETS .....c..iiieiiiie ettt be e 106
Software package and licensing iNfOrmation ............cccoovvieiiiiiene s 107

VMKO.157UM L.4



VMK Optoelektronika

Software General Information
"ATOM" software package is a flexible tool for atomic emission spectral analysis. It provides MAES

operation, performs necessary processing of spectra to calculate element concentrations, has a high perform-

ance, optimizes procedures and performs analysis with the maximum efficiency.

Key Software Features

« Visualization of measured spectra in any scale, displaying the whole spectrum, spectral region, neighbour
of a specific spectral line.

« Profiling provides identification of the spectral lines.

« Superposition of images of several spectra for visual comparison. Comparing spectra measured using
various types of spectrometers.

« Automatic correction of possible spectrum shift during the analysis.

« Automatic general semiquantitative analysis — search and processing of spectral lines with assessment
of element concentrations.

« Automatic calculation of spectral line parameters — searching the line centre and points for background
assessment under the line.

« Statistical processing of calibration graphs and analysis results. Discarding gross errors by the specified
criteria.

« Calculation of calibration graphs on specified coordinates. Operation in the constant graph mode with re-
calibration by reference samples (RS).

« Identification of spectral aliasing and interfering lines.
Fractionation of aliasing lines.

« Storage of spectral information and post-processing with reiterated addition of new lines and change of
processing parameters.

« Analysis of line intensity variation over time.

« Differentiation of the beginning and the registration time of various elements depending on conditions of
spectral excitation.

« Printing and saving spectra, analysis results and calibration graphs to a file.

« Transferring of analysis results to the database — plant-wide integration into the quality assurance sys-
tem.
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User Interface

Software Interface General Information

Atom 3.3 software appearance:
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Software includes MDlI-interface (multi-document interface). It means it allows simultaneous processing of sev-
eral open documents (files). Use "Document” item in the main program menu, or "Document” tab on "Mode"
toolbar, or "Ctrl+Tab" standard key combination to switch between documents.

Main user interface elements:
e main window header

e Mmain menu
e toolbars
e status bar

e "Mode" toolbar
e document window (see below)

Document window has three main sections:
1. spectrum window in the upper left part of the document window
2. calibration graph window (upper right) and
3. analysis table window (below)

Main Window Header

Main window header in "Atom" software:
Header includes the following information:

e icon— "Atom" software logo

e program name

VMKO.157UM L.6
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o full path to currently open file (see picture above), if program is in "Analysis" mode

« current mode name (for example, "Profiling"”, "Alloys", etc.)

(= (2

-[=]]

Program header also has standard window control buttons:
« Far right button (a cross against red background) is used to close the main program window. Warn-
ing! Clicking this button closes "Atom" software.
e Use left button to minimize main window in the Windows taskbar.
o Central button is used to change main window size: maximize / set necessary size.

Main Menu

main program menu is located under the drop-down bar:

‘f&g File Document A Mode Tool Settings Windows Help
o File menu contains such file control commands, as @ atom - [c\Atom 33\Data\uitra-pure copperspd]
Save/Open File, New File, export current document to the da- S Document Mode Tool Settings
tabase, create analysis program. List of recently used files is O New.
also located there. Use this list (without using "Open" dialog) Open.. Ctrl+0 t
to open quickly one of the recently used files. T saw Ctri+S
 "Document™ menu is used for fast switching between open [ ~ SaveAs.

documents (files). Current document is checked with a mark. Save to database .. [
« "Analysis" menu item allows returning to the current docu- Close
ment from any program mode (for example, from "Profiling” 80  Openanalysis program ..

e

or "Alloys" mode). When the current document is active, this Create analysis program ..
menu item is disabled (highlighted with grey colour). 60  Lultra-pure copper

e All available operation modes are located in "Mode" menu. e
When switching to any mode a new window opens, corre- |, > Crend-xpertaluminum-2014
sponding to the selected mode; current document and other =~ *PEtnum-26-031

modes become unavailable. Use "Analysis™ or "Document™ | | ®&& .
item (see above) to jump back to the current document. Detailed description of all possible program
modes is presented in corresponding chapters of this manual.
e Advanced analysis tools that which do not fall under "Mode" item, for which there are no shortcut
— _ keys in any toolbar (since they are
_Se“'”gs e Rl used rather infrequently) are lo-
. cated in "Tool" menu. Detailed
description of all advanced analy-

Spectral line base

Images . . . -
o sis tools is provided in the corre-
Metrology » Reference Material certification... d h t fth |
Measurement monitor Online error control... spo_n mg C ap ers o IS manual.
Spurious lines e Main settings of the program are

located in *"Settings™ menu. De-
tailed description of all possible

Separation of spurious lines
Qualitative analysis

Spectrum identification settings is provided in correspond-
sample list ing chapters of this manual.

Scintillation e "Windows" menu item is standard
Operations with spectra for the majority of programs.
T — Window size and position control
Three lines method commands (such as "Cascade",
Comparative study... "Arrange"”, "Order" are located in
Composition chart.. this menu. Such commands as
Analytical lines search... "Show"/"Hide" for all main tool-

bars, status bar and "Mode" panel are located in Windows menu as well. All panels currently dis-
played in the program are checked with a mark.

VMKO.157UM L.7
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Toolbars

Toolbars are used to group controls by a feature. Buttons and/or drop-down lists are usually located there.
There are three toolbars in "Atom" software:
« floating toolbars are usually located under the main menu; they are used to minimize them (**"Win-
dows" menu) and change their position ("push and drag"). Freeze toolbars through "Settings — Split
document windows..." menu.

h &= H & ~ — standard toolbar
T o = — device toolbar
¥ Be 313.04219 I ACSKG 2360 ~ « » — spectral lines toolbar
| Windows BT « Frozen" toolbars may not be
Toolboxes »| ¥ Standard panel l minimized or dragged. Each toolbar
Maode Panel ¥ Status line is rigidly attached to its window. For
Cascade v Device Operation { example, spectrum window, calibra-
Arrange v Toal tion graph window toolbars or ta-
Order v Spectral lines bles.
O R R v Exporting spectra
« toolbars with window size control buttons:
14 — maximize horizontally - — maximize full screen
(4] — change back horizontally 4 — change back
Standard Toolbar
[0 — create new (blank) document
@ — openfile
@ — save file with the current name
& — print report (switching to [review mode before printing)
= 3 You can print different types of reports:

Standard report with analysis results.
Consolidated report with calibration graph parameters.
Consolidated scintillation report with results.

Calibration curves l
v Standard report
Scintillation

"Device" Toolbar

“&* — open device settings dialog
mmp start dark current measurement
== — start spectrum measurement

— spectrum cycle measurements. Stop measurements — space button.
@5  The button may be hidden using menu item
"Settings > Instrument > Advanced settings..."

""Spectral Line™ Toolbar

® Be 313.04219 Il ACSKG 2360 ~ < »
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Y — open spectral line display settings dialog.

— open "Periodic table" dialog to select current chemical element. Name of the currently se-
lected element is displayed.

31304219 1l ACSKG 2360 " current spectral line of the current chemical element. Click

the triangle button at the right of the current line to display other lines. Select another line in the drop-down
list (click it); it will become the current line. Use spectral line display setting dialog to set the list of lines
and their position in the list.

— move within the list of lines of the current element

(next/previous)

Be

4 »

""Mode" Toolbar

@ aom-[C\Ate @) Aom - [G\Ar  'Mode"” — "Document™ toolbar is located at the left of the document window.
2 fle Doaum  FE{ File Docum¢ Use "Windows"/"Mode" panel menu to show/hide his toolbar. Use "small
0D = o o = @  Cross" button located at the upper right side of toolbar to remove toolbar from
- - the screen. Use mouse to change toolbar width by moving the right toolbar
Mode Mode border (click-drag&drop). Toolbar is used for fast navigation through open
. Document documents ("Document” directory) and to open any program mode ("Mode"
;%: directory). Click the required directory name to open it.
@ The current document in "Document™ directory is checked with a mark.
ad;
B Right-click to open shortcut menu for "Mode™ and "Document” menus. It al-
ol lows resizing toolbar icons.
‘m EEEEE " Small images
Dy &, Large images
pady —.
fl" "Analysis'™ mode (*'Engineer’’)
- Document window
Document window — "Analysis" mode — primary tool for working with the
# program. Window includes three sections divided with a movable border
(splitter).
= 1. spectrum window is located in the upper left section of the document
window

2. calibration graph window (upper right) and
3. analysis table window (below)

Move borders with a mouse (click-drag&drop), which allows changing relative sizes of all three sections of
the document. Each section has its unified interface with standard controls:

o Customized "frozen" toolbars. Position and size of these toolbars are fixed, but you can select con-

trols from the list, available for this window section, and the order they are displayed on the toolbars.
For further information see "Customize Toolbars".

« X, @ and € puttons which are usually located in the left upper corner of each section of the
document window.

VMKO.157UM L.9
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€ — open the section settings window
(i) — open the section information window
5 — print of section content (spectrum or calibration graph), switch to preview

mode before printing

Use special toolbars with black triangle buttons in the upper right corner of each document section to
control the size of sections such as "maximize"/"minimize". For further information see "Toolbars".

Use standard Windows controls such as scrolling bar to scroll through the section content (if all in-

formation cannot be viewed within the section).

Spectrum Window

Spectrum window is used to display the current spectrum as a graph, measured by MAES or selected in the
analysis table.

® D& Pi%s U F 4 ¢ & - & | | «| 1-stline - e ® &

30

L% pt 267457

GSO Pt-1-1 N2527786/(1)

L EEHMoew

126455 | 2652 26585 2665

2639

Os Pt Pt Pt PtPt Pt Pt Ge Pt P

{11} r

Use the following tools to control spectrum scale and position:

1.

2.
3.

Vertical toolbar at the right of the spectrum (a set of green arrow buttons). See "Main controls in
‘Analysis’ mode".

Right mouse button (see "Zooming with mouse™).

Standard controls such as "scrolling bar" located at the right and the left of spectrum window. They
are used to move the window — the visible part of the spectrum — along the spectrum in any of four
directions. For more details, see Windows help.

You can also use left mouse button (click-drag&drop with sift key held down) to browse along the
spectrum.

Double click left mouse button to move the spectrum horizontally so that the click point is in the cen-
tre of the window.

Main items of the spectrum window:

Spectrum as a Graph You can view only a part of the spectrum according to the current spectrum
scale and position. Horizontal axis (hnumber of diodes N or wave length () is displayed under the
spectrum, the vertical axis (spectrum intensity), per unit value or in percent (%) of the maximum
value of the analogue-digital converter (ADC)) is displayed to the left of the spectrum. Additional
graphs (8 colours) can be displayed in the window apart from the main current spectrum (highlighted
with black colour).

Unit spectrum has the following display features:

VMKO.157UM L.10
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o red spectrum region. ADC overflows due to high radiation intensity during intensity measurements
(off-scale reading). The intensity cannot be measured precisely in this region. Position mouse cursor
in this region, "r" symbol will be added to the amplitude value in the status bar. For example,
"64.747r".

o spectrum region is not displayed in two cases: First, ""faulty” diode may be present in this spec-
trum region. Diode is marked as "faulty", if it cannot measure the intensity reliably enough (for more
details see "Discarding faulty diodes™). Place mouse cursor in this region, "NODATA" string will be
displayed in the status bar as the amplitude. Second, gap between crystals may be located in this
spectrum region. Spectrum is not measured in gaps and is not displayed in the window.

o spectrum region is displayed twice. If spectrum is measured using MAES in a gapless or two-string
version, there is an aliasing caused by neighbouring crystals.

o Toolbars are located above and to the right of main controls in spectrum window.
Detailed description of each button is provided in "Main controls in 'Analysis' mode™ section.

Use "Customize toolbars" (click % and choose "Toolbars" tab) to choose, which buttons to display, as
well as their order and position).
e Two 'strings' are located immediately under the

spectrum image:

oreference data display line with spectral line peak wave- = 4 4 4 4is T——
lengths for the selected atoms (see "Spectral lines" tool-
bar). In addition to lines of selected atoms, lines of at-
oms from the analysis table, lines of atoms from the qualitative analysis, reference lines and some

other lines may be displayed. Each line has its own colour. Open "Spectral Lines" dialog (click o®
and select "Spectral Lines" tab) to control lines and their colours. Use button %5 or "Strings™ dialog

(click % | and select "Strings" tab) to show/hide this string. All peak wavelength values of spectral
lines displayed in this string, are reference values and are stored in a file with .mnd extension.

e "Photoplate” displays the current spec-
trum as a photoplate: darkening value in bt Ao bbb b -
each image point of a string is directly [T TP L L0 P LT L0 T
proportional to the logarithm of intensity
in the corresponding spectrum point.

Photoplate is displayed in a scale corresponding to the current spectrum scale. Use button rD‘.“.J.J.‘.(op-

u
tions: hide — r';‘.H.‘ show several strings —%) to show this string.

o Red vertical spectrum cursor indicates spectrum location, where wavelength are measured, diode
number and intensity displayed in the status bar . Click left mouse button in other spectrum region to

reposition the cursor. If you set the "Set cursor at the peak" flag in "Peak search™ dialog (click o
and select "Peak search™ tab), the cursor will be automatically set at the peak nearest to cursor's pri-

mary position. Besides, if the flag is not set and the graph is in N mode ( button, see "Main
'‘Analysis' mode buttons™), then the cursor will be automatically set at the middle of the maximum di-
ode from the histogram, which describes the peak nearest to the cursor's primary position. (step in the
graph in N mode).

« Blue vertical cursor indicates the expected (reference) position on the peak spectrum of the selected
spectral line, which was chosen in "Spectral lines" toolbar.

Use this toolbar to select another line or click one of lines displayed in the string displaying reference data

on peak wavelengths of spectral lines, located under the spectrum. Click directly around this string, do not

click spectral region or photoplate.

o Current spectrum string is displayed at the top right side.

o select spectrum from the analysis table, to display “sample_name / parallel measurement number.

o "Current spectrum” is displayed, if spectrum is the current spectrum, measured using MAES.

o if spectrum is loaded from a file, this name is displayed.

VMKO.157UM L.11
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o If additional graphs are displayed, their description is also displayed, whereas text colour matches

graph colour.

Use "General graph settings™ dialog to turn on/off descriptions.
« Reference line list is displayed in red colour in the upper left area of spectrum — if it is specified to
display the list in the reference line settings; otherwise, just "reference" text is displayed.
o Current peak is drawn on the spectrum, if you select the cell in the analysis table, which corresponds
to the spectral line and the spectrum, and if you select one of the identified lines in the "Qualitative

analysis"

. The following information is displayed when drawing the peak: line centre, left and right

background points, resulting background level and peak contour.

e Window resizing toolbar is located at the upper

right part of spectrum window, see "Toolbars".

=)

Spectral window settings

Plot | Add. plots | Buttons| Spectral lines ‘Spel::trum|

Click ® | button to open the spectrum display

settings dialog.

Click (D button to open the current spectrum in-
formation window. The window has two or three
tabs: "Spectrum”, "Profiling",
XML (they are available in all spectra measured |
using MAES via Ethernet interface or when

working with Fireball generator).

"Advanced" and

line background 1~
cursor color of spectrum lines : Q

font for element names:

Name Color | D m
From table [¥]
Found in "Spectral line base" module [¥]
Selected [+] =
Lines of the 2-nd order
Lines of the 3-rd order [+]
Spurious -

| Found during qualitative analysis ! n

l OK ] [ Cnpagka I
Spectrum information Spectrum information Spectrum information Spectrum information
‘Spectrum  Profiling | Additional | xmi Spectrum : Profiling Additional | xml Spectrum | Profiling | Additional | xml | Spectrum | Profiling | Additional | xmi |
comment 5 Tnarwa’ oo time 04/t 1841 VLSIS of photodicde strips: ]
photodiode strips 13 measuremen tTypeNum 0
date, time 17/03/15 08:57:43 device (12+1)x2580 measuring channels in a strip 2580 measurementType HOpManbH.Ii
devios (12+1)x2580 total measuring channels 33540 time 1426561063
912.35 - 610.90 timeStr 17/03/15 08:57:43
range (nm) 212.35 - 610.90 optical Peltier thermostat: timeZone 21600
) 0.56 - 5.6 nmlmm 0TI JCKOGp (2) -1.00 device (12+1)x2580
prebumning (sec.) 0 DTemHoBoro (2) -10225.29 deviceType
whole exposure 60 order 3 . JOTKNICKOCp (3) -1.00 wiRange 212.34 - 61090
| b= ‘”“I‘D_S“’E (sec) 2305 groups 2 = Dremuoe0ro (3) -9721.76 comment 5 Tnatnha’
j accumulations typs || Tocosarma @ 23.60C =]
removed 72 T panvatopa (3) 2064 C =
overflowed 968 [aenetme (3) 124.00KMa crystals 13
3.283
;‘gmge Terms wavelength scale corrected not for all groups; =
E reference lines set not for all groups Besyeuii-3. Pexvm awanusa: Mnatuna diodes 2580
dark signal 17/03/2015 08:57 Pexum rewepatopa: fyrosoii pexum ||| assem blies
uamepen < 1 mun A0 onexTpa Tobuw : 20.0 cex., Tox: +6.0 A, Tu/Tn: 100.010.0 mc assembly 12
accumulations: 100 10.cp=5.7A, Ucp=56.5B, Tex=27.3C, Tebix=35.3C assembly 1
L] [ o
@ Atom a I R R - Aabl & e o e
= P ) Beor ] “ Click & to print the visible spec-

G50 FLI-1 Hesz TR

trum. The program will switch to
print preview mode.

S
oo 23

&~ [

© Print spectrum

4+ 3+ 1

Print selected spectral regions

You can print the preselected spec-
trum regions besides the current
spectrum. For detailed information,

Page1of1l

see "Printing several spectral re-

Calibration Graph Window
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®* D E 2L

| - -

3 | convdisp 0.00183
*adeqvar 002358 | -

SD grad  0.07862

32 .

GSO Pt-1-5 N2527790
1 GSO Pt-14 N§52?789
032 ............
01

002 = w T GSO P11 N527786 .
/ | |
o1 .
1eBy105 0.0001 ~0.001 001
Calibration graph window settings - o
Calibration graph ‘Plot |Add. plotsl Bunons|
Yljeference materials| LI
v/ samples . -
v ti -
captions Font... -
¥|sample names
¥| C minimal, C maximal E
7| C bottom, C top 4- M
RSD range Q
¥| regression confidence interval E
¥| exclude overlapping of point captions
| transform captions to scale from logarithms
| display points of parallel measureme
graph autoscaling
|include disabled SRM
¥!include only points, discard graph range
OK l | Cnpaska
Informatiom
Cell |
Specitral line: Au(1) 312.2784 -
Formula: Igl=c0 +c1*IgC
Coefficients: c0=2.20818 c1=0.990287
angle: 44.728°
Convergence var.: 0.00183
Adequacy var.: 0.02358
Calibration SD: 0.07862
SD min: 0.000136
SD max: 0.0421 =
Cmin: 9.792e-005
Bartlett/Kochran Fisher
Estimated 8.2928 12.8871
Tabular 14.1000 2.5120
Total Valid Defective % Defe
Groups 8 8 0
Measurements 43 32 "
Time of calibration time: 05/02/2016, 17:46
] 11 3

N

| Cmin 0.000136
1 Cmax 0.0421
| angle 44.7B°

01 1

& = This window is used to display of the
Au(1) 3122784 | ¢ current (selected in the analysis table)
| ¢ calibration graph. Main items of the
g calibration graph window are as fol-

...... ) IOWS

feol o Displaying Calibration

----------- = Graph as a polynom of the
o6 specified degree. Polynom

----------- 9 degree, displayed graph
range, as well as coordinates,

----------- N on which it was built, depend
g on calibration graph calcula-

tion settings. Concentration
(X axis) and intensity (Y
axis) scales are displayed be-
low and to the left of the
graph.
Use the following to control graph
scale and position:
toolbar located vertically at the right of the graph (a set
of green arrow buttons). See "Main controls in 'Analy-
sis' mode™.
right mouse button (see "Zooming with mouse").
standard controls such as "scrolling bar" located at the
right and the left of the graph. They are used to move
the window — the visible part of the graph — along
the graph in any of four directions. For more detailed
information, see Windows help.
You can also use left mouse button to scroll through
the graph (click-drag&drop) with shift key pressed.

:C

Click ® | button to open the calibration graph display
dialog.

Use (@ button to display information window on the
current calibration graph (formulae, factors, numeric
parameters, etc.)

Work and reference samples are displayed as small
boxes and their captions.

o Work samples are displayed in blue colour, refer-
ence samples in green colour.

o Boxes that correspond to the sample mean value are
painted in solid colour (blue or green), parallel
measurements are displayed as unshaded boxes.

o Mean values of work and reference samples (solid
boxes) have captions with sample names.

o "Disabled" reference samples are displayed in grey
colour; disabled work samples are not displayed in
the graph.

o Samples and parallel measurements with an ror" are

highlighted in red colour. Click red box and click button (&) in the analysis table to display error

information.
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Click left mouse button on any box to select a corresponding sample or parallel measurement in the
analysis table; selected spectrum and peak will be displayed in the spectrum window (or all spectra of
parallel measurements, if you selected the sample). Click by the box, to select the nearest point.
« Blue vertical dotted lines indicate positions of Cower and Cypper parameters (see “"Concentration cal-
culation settings").
o Red vertical dotted lines indicate positions of Cnin and Crax parameters (see "Calibration graph cal-
culation settings").
o Numeric parameters of the calibration graph are displayed in the upper left part of the graph area:
convergence dispersion, adequacy dispersion and calibration SD. To turn on/off thr display, use

"Calibration graph settings" (click % and select "Calibration graph" tab) using "caption" key.

o Two parameters are displayed in the lower left part of the graph area: Cmin and Angle. Cmin is en-
tered by the user and is equal to the minimum concentration of the reference material among all refer-
ence samples, based on which the graph was plotted. To turn on/off display, to use "Calibration graph

settings™ (click % and select "Calibration graph” tab) using "caption” key. Angle is displayed, only
if the graph is linear (linear polynom) and corresponds to the curve slope (in degrees). It is not possi-
ble to turn off display of this caption.

« Spectral line name is displayed in the upper right part of the graph area, for which the calibration
graph was plotted. If additional graphs are displayed, their descriptions are also displayed, with text

colour matching the graph colour. Use "General graph settings™ (click % | and select "Graph" tab)
using "Display graph description™ key to turn on/off the display.

« Toolbars with the calibration graph window controls are located above and to the right of the graph
area. Detailed description of each button is provided in "Main controls in 'Analysis’ mode" section.

Use "Customize toolbars" dialog (click X and choose "Buttons™ tab) to choose the type, order and
position of buttons to be displayed.
o Window resizing toolbar is located in the upper right part of the calibration graph window, see
"Toolbars" section.
Use mouse to select any text in the information window and paste it into Windows clipboard (Ctrl +
Ins) to use in other programs

(Word, Excel, etc.) R — —
(=) Print.. #, © |portrait - iz} I color [ ¥  Close
¢ Click % to print informa- : : ‘ “Pa(1) 292248 | Line: Pd(1) 292,249
tion on the calibration graph. S —t oo
The program will switch to B S e
Print preview mode. The

or var.:
<o Ad r.:0.03614
Calibration SD- 0.1416
C min: 0.00075
C max: 0074

program allows generating
report for a group of the
calibration graphs, including
available information on re-
sults and the time of calcula-
tions, statistics, recalibration,
etc. For more information i
see "Report" item. e

53 o

Calibration curves
| ¥ Standard report

L. oo
GSO Pt-1-3 Ne527788

B 7 Kochran/Bartlett  Fisher
001 - o ,:'/7 - . o .| Estimated 369914 22280
Tabular 12.6000 2.6880

Total Valid Defective %Defe
: : : . Groups 7 7 0 o0
“0.0001 " 00m 0m 01 1 Measurements 35 28 7 20

Scintillation
T

Analysis Table Window

Analytical line intensity and concentration calculation results, as well as all contiguous data (such as names
of samples and analytical lines, number of parallel measurements, mean calculated values, their absolute and

VMKO.157UM L.14



relative mean-square deviations, difference between parallel measurements, confidence intervals) are dis-

played in this window.

Main items of the analysis table:

VMK Optoelektronika

® O ke P+~ (2] 2@ GSO Pt-1-2 Ne527787 > Pd(1) 202249 v S =
Pd 340.458 Pd 342.124 Pd Rh 332.30% Rh 339.685 Rh(1) 343.489 Rh 347.478
| c | Cc C total | C | c | Cc | c
B (2) 129 0.0033 5.08 0.0037 0.00293 143 0.0018 2.08 0.0017 5.15 0.0019 0.615 0.0016
5 (3) 10.5 0.0027 442 0.0032 0.00264 1.51 0.0019 217 0.0018 542 0.0020 0.630 0.0016
& (4) 12.0 0.0031 4.96 0.0036 0.00306 1.22 0.0018 1.7 0.0017 4.51 0.0020 0.522 0.0016
% average 11.8 0.00305 481 0.00352 0.00287 1.3 0.00179 1.8 0.00176 4.88 0.00201 0.57 0.00162
median 0.00308 0.00357 0.00178 0.00175 0.00200 0.00161
repeatability
4 @ GSO Pt-1-4 Ne527789 0.00580 0.00580 0.00468 0.00468 0.00468 0.00468
& (1) 22.0 0.0059 10.4 0.0088 0.00682 3.88 0.00533 5.90 0.0057 14.0 0.0054 1.82 0.0049 =
B (2) 20.3 0.0054 10.5 0.0089 0.00677 3.79 0.0052 5.76 0.0055 13.8 0.0054 1.75 0.0047
£ (3) 17.2 0.0045 8.32 0.0067 0.00538 3.38 0.0051 5.31 0.0057 125 0.0055 1.60 0.0048
& (4) 186 0.0049 9.68 0.0081 0.00622 4.01 0.0052 6.06 0.0056 14.1 0.0053 1.84 0.0047
% average 20 0.0052 9.7 0.0081 0.0063 3.77 0.00520 5.76 0.00565 13.6 0.00538 1.75 0.00478
median 0.0052 0.0084 0.00520 0.00565 0.00540 0.00477
repeatability
5 @ GSO Pt-1-5 Ne527790 0.00620 0.00620 0.00620 0.00620
& (1) 36.3 0.010 219 0.021 0.0181 4.60 0.0062 6.77 0.0065 16.1 0.0062 21 0.0056
b (2) 43.0 0.012 254 0.025 0.0200 4.21 0.0061 6.39 0.0066 15.6 0.0064 1.99 0.0057
L (3) 35.3 0.0098 19.9 0.019 0.0164 3.95 0.0057 5.99 0.0062 14.2 0.0059 1.87 0.0053
& (4) 359 0.010 21.2 0.020 0.0185 4.65 0.0061 7.04 0.0065 16.7 0.0062 217 0.0055
% average 376 > 0.0064 22 >0.018 0.0185 4.35 0.00603 6.55 0.00646 15.7 0.00617 2.04 0.00552
median 0.010 0.021 0.00608 0.00651 0.00616 0.00555
repeatability -
T\ Pratinum / additional’y, Pt slime’ Pti} base B x K
M| Ready
e Table columns correspond to analytical and optional spectral lines, which were selected for the

analysis.

Use button in the table window toolbar to add a line to the table. Select the chemical element and
its spectral line in the open dialog. Another way is to "click-drag&drop" the selected line from the
spectrum window to the table.

To delete a line in the table, click right mouse button on the line to be deleted and select "Delete col-
umn" in the context menu.

Use "Columns" dialog, which is opened by clicking button to add/delete columns, especially when
it is necessary to delete or transfer several columns to another page.

Each column is an analytical line and consists of several columns:
| — peak intensity;
C — calculated concentration;

o lref — reference line intensity;
o I/lref — relative intensity (i.e. considering the reference line);
o Csrm — concentration of the standard reference material, attested (known) concentration, en-

tered by the user. This field value is also displayed in green colour at the intersection of the
sample string and the concentration column;
o Stat. weight is the statistical weight of reference samples;
o width is the spectral line width, measured in diodes.
Type of columns displayed in the table may be specified either by using the context menu (right-click
the column header, further see "Show column” and "Hide column™) or using the table window settings

dialog (click % | and select "Table" tab, then check columns to be displayed).

Optional columns may be displayed in the table apart from analytical lines:
"Concentration by Several Lines™, ""Sum of Concentrations™, ""Alloy Identification™, ""Concen-

tration Factor™, ""User Defined Column™, ""Information from Spectrum™.
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Click small black triangle to the right of button * and select the required type of column in the
drop-down menu to add an optional column to the table.

To change width of the column to be displayed, set the cursor on the right border in the table header,
the cursor will take the form of horizontal arrows, then use the “click-drag&drop” method. Double
click the column border to set automatically its width. Change the column width of the analytical line
to change width of the same column for all lines in the table.

o Table strings correspond to the measured spectra, samples and several statistical calculated values
(mean value, standard deviation, etc. for the sample).

All spectra added to the table (button M) are grouped by samples and are marked with £ symbol.
All spectra of one sample are recognized as parallel measurements (“"parallels™). Each parallel meas-
urement of a sample has its number, which is displayed in parentheses after the spectrum symbol, for
example "(4)".

Each sample has its name which is entered by the user when adding the spectrum to the analysis table,
as well as its own symbol indicating the sample type:

E1- work sample;

[C1— reference standard,;

@3, k- blank sample (control test);

T, [1— samples that contain burning spectra (for the analysis taking into account the burning of ele-
ments);

M — disabled sample — all current and newly added parallel measurements will be disabled.

£ disabled parallel measurement — all current and newly added lines will be disabled.

{:#— "Blank" parallel measurement, i.e. without a spectrum.

Strings with calculated numeric values are displayed at the end of the group of parallel measurements
for each sample:

z Mean value (mean sample concentration, intensity, etc.);

s SD- standard deviation;

s, RMS deviation — root mean square deviation, in fractions or as a percentage;

Range is the difference between the maximum and the minimum value = | Xmax — Xmin|;
¥ Confidence interval of measured concentrations;

Medianof measured concentrations;

Repeatability in combination with tabular tolerance from the selected standard;

Stability in combination with tabular tolerance from the selected standard,;

Result — calculated according to GOST R 1SO 5725-6-2002.

You can specify values in "Table" dialog (button *® |, "Table" tab) to be displayed in the table.

0O 0O 0O 0O 0o 0O 0o 0o o

Use button M to add spectra to the analysis table, which displays "Add current spectrum to the ta-
ble" dialog. Using this command to add the current spectrum to the table and to display it in the spec-
trum window.

Use "Samples"” dialog (button ) to add a sample name to the table without a current spectrum (with
the specified number of blank spectra). This method is applied, when the table is filled in advance with
sample names, and spectra are recorded only later.

Delete "sample™ or “parallel measurements™” lines from the table either using the context menu or

"Samples™ dialog (button ).

When "samples” line is deleted, all its parallel measurements are deleted as well.

Use "Samples™ dialog to delete only samples, but not specific parallel measurements and spectra. This
dialog is especially useful to delete several samples at once.

Right-click the spectrum or sample caption and select "Delete sample or parallel measurement™ in the
opened menu to delete samples using the context menu. Select several spectra and/or samples to delete
them at once. To do so, hold pressed "Ctrl" key and left-click captions of samples and parallel meas-
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urements. Selected lines are highlighted with blue colour in the leftmost column (to the left of sample
names). After that open context menu by clicking one of the selected lines, and select "Delete sample
or parallel measurement™. It is necessary to right-click one of the selected lines! Otherwise, you will
be prompted to delete the string you clicked, but not the string that you selected.

Current sample in the table is highlighted with a blue frame. It is displayed by default in "Add current
spectrum to table" dialog, as well as in "Samples" dialog. When selecting the spectrum in the analysis
table (selection of a cell or sample or parallel measurement header), the current sample name is also

changed.
Ag(1) 338.289 Ag(2) 338.289 Al 257.5094 Al 308.2
| C | c | C |

LE@ osoe 6.59 0.0083 0486 0.013 9.26 Select "Move sample or

;:d‘i":r:ﬁge :ide parallel measurements 6.56 gggzig 0.468 gg:‘li: 8.69 para”el measu rement" |n

ename G s

repeatability Statistics > the context menu to move
e e o | oo | all selected samples and

5 (2) X Delete % BT 240 00013 |1.16 parallel measurements to

(3 Consider as a reference material 3 ORI 1482 0.0022 1.59 ifi

ey 24; Consider as a working sample D EOFR=IITEE 1348 0.001',' 1.47 the SpeCIfIEd sample- Be-

5. GSO Pt-1-5 N9527790 - - i

¥ a\./erage Reset individual peak parameters | @g 6. GSO Pt-1-6 Ne532596 39 0.0018 1.4 Sldes’ the SeIeCted para“el

median — 5 e 0.0019 measurement, one sample

repeatability Working with samples database @ & GSOPLLE Ne22597 or Several Samples With
S @ 5 com e 000 arallel measurements can

1 10.2 0.0087 i1 0.030 23.6

s 52; 13.1 0.012 = To another sample ... nnoa PrE E I d . d

e 22 oo IR = o255 e easily moved or copie

% (4) 10.7 00093 107 “0.022 [1 R to any open document.

% average 12 0.025 14 & ?r?n_d _EXF:ETT[,?IT?mlquDM ‘

median 0.024 S

o Table cells contain program calculation results. For example, analytical line intensity in the parallel
measurement spectrum is displayed at the intersection of the parallel measurement and "1" column.

Various colours are used to display cells:

ored colour means an "error”. The cell is mainly highlighted with red colour, if one of statistical criteria
is not met (for example, RSD of comparison or Q-criteria), as well as if the analytical line is off-
scale (ADC overflow takes place in some diode measurements due to high radiation intensity). ,

Left-click the red cell and press (@) to obtain information on the error;
ogrey background means the cell is disabled. Select a cells to disable/enable it first (information on se-

lection is described below), then press button , or use context menu (right-click) and then use
"Enable™ or "Disable” item. Intensity and concentration values of disabled cells do not take part in
calculations (mean value, SD, etc.) and do have no effect on the final result. Disabling the cells,
therefore, allows discarding some of the calculated values.

o Selected cells are drawn against blue background. Some operations may be performed only with se-
lected cells (for example, enable/disable). Left-click a cell to select it. Click the column header or
the parallel measurement header to select all cells corresponding to this column or line. When a
sample is selected, all its parallel measurements are selected as well. Hold pressed "Ctrl" key to se-
lect several cells.

o Besides, some types of cells are highlighted with their colour. For example, Coc is displayed in green,
calculated concentration values — in blue, sample calculated lines (mean value, SD, etc.) are high-
lighted with orange colour against yellow background.

Colours mentioned above are default, they can be changed using "Table layout” dialog (button %,
"Layout" tab).
All numeric values displayed in the table are rounded to the specified number of significant digits —

see "Table" dialog, "number of significant digits™ list (button K, "Table" tab).
If the displayed value does not fit in the table cell, only the first several symbols (those that fit) may be
displayed + "...". For example, "1.45..." If you put the mouse cursor over this cell, a small yellow win-
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Click the header of a respective par- i i

allel

spectrum from the table in the spec- standardreforence metere
trum window. If you click the sample
header, all spectra of the sample par-
allel measurements will be displayed.
Click the header of a respective line
in the table to display any calibration

dow will appear with the full value of the cell. In order to fit values in cells, it is necessary to adjust the
respective column width (see "Columns” item above).

Values in some cells may be entered using the keyboard (for example, Coc, stat.weight, concentration
factor and other values). To do so, double click the cell, enter the value and press "Enter".

Use button K€ in the "Analysis table" toolbar to display Analysis settings. In the opened dialog
you may change such analysis calculation settings as, for example, calculation method of analysis re-
sults or the type of calibration graph.
Upper left cell of the table is used to:

1. select the current spectrum registered with MAES;

2. select all table cells. For example, press , to enable or disable all table cells.
Table page tabs are located directly under the table and allow splitting one big table into several
smaller tables. Different tables have different columns. Samples and parallel measurements are the
same for all pages! For example, comparison lines or reference lines can be placed in an individual
page.
{ ‘I'IN, Platinum ¢ additional 3, Pt slime 3 Pti} base ol R

Ready

Use button i} to add new page. When the new page appears, you will be prompted to enter its name
(input field will appear in the page name area); enter name using the keyboard and press "Enter".

Press ¥ to delete current page. One of the possible actions will be proposed: delete all columns to-
gether with the page or move them to another page.

Click page name in the tab area to select one particular page. If you there are too many tabs (or if a tab
name is too long), and they do not fit in the screen, use buttons 4], *] located to the left to browse
through these tabs.

All newly added columns are located on the current page. Use "Columns" dialog () to move col-
umns to another page. Or right-click column header, select "Move column™ in the opened menu and en-
ter the page you want to move column to.

Toolbar is located in the upper section of the analysis table window.
Detailed description of each button is presented in "Main controls in 'Analysis’ mode" section.

Using "Customize toolbars" (click % and choose "Toolbars" tab) to choose buttons to be displayed,
and their order and position).
Vertical and horizontal scrolling bars. Standard controls such as scrolling bar are located at the
right and the left of the graph. They are used to move the window — visible part of the table — along
the table in any of four directions.

Click * | button to open table display settings dialog.

- Informatiom L X Informatiom
Use button D/ to open in- =™ omson 28 =
- - 28, Table Cell | Table:

formation window for the o S ‘
current selected cell ("Cell" STG omsuromens 0+ 0163256 campk 2

. date, time 17/03/2015 10:26 spectra: 49
tab) and for the entire table
" " Crm 0.000430 "empty” spectra: 2
("Table" tab). ' fo3s

Ilcomp
0.00068 columns: 99

pages 5

measurement to display any peak saturation

nne 9 Mbyte 479 Kbyte

comparison line not set

graph of analytic lines in the calibration graph window.

Click any table cell to display simultaneously the calibration graph and the spectrum of the parallel meas-
urement. If you click the cell corresponding to the sample header, all spectra of parallel measurements will be
displayed.
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Main Controls in ""Analysis' Mode

Buttons used in main "Analysis" mode and their brief descriptions are presented below. Only buttons located
in the frozen toolbars of the main windows in "Analysis" mode (spectrum, calibration graph and table), as
well as some dialog buttons, are presented. Description of buttons located in "floating” toolbars under the
main program menu is provided in "Toolbars" section.

Standard Window Buttons in "*Analysis" Mode

Graph zoom buttons

¢ — zoom in vertically 2 — zoom out vertically

i | — fitthe graph in the window vertically k4  — fit the graph in the window horizontally
[s=]  — fit the whole graph in the window

4= — zoom in horizontally ga| — zoom out horizontally

49 | — back to the previous graph scale @ — restore initial scale

#3  — set fixed graph scale (see "Home" dialog)

Spectrum Display Controls

— switch graph display mode. In A mode, graph points are connected using straight lines. In N
mode each point is drawn as a step. Each step in the spectrum window corresponds to one di-
ode.

— enable/disable the spectrum in spectrum window: current (measured by MAES or read from
file) or selected spectrum in the analysis table.

Additional Spectra/Graph Controls

=[] —add current spectrum/graph =- & & |
58— delete all additional spec- GSO Pt-1-6 N532596/(3) — delete Iqst or any o_f _preV|oust added
tra/graphs 'Spectra using the additional menu to se-
<o lect the spectrum to be deleted.
Save/Restore

Buttons are available in the spectrum window and in histogram window. Save either current spectrum in SPE
format or the visible portion of the current spectrum in TXT format as a plain text file in the spectrum win-
dow. You can save histograms only in TXT format in the window; histogram is saved entirely, not only the
part visible in the window.

File being opened in the window is moved to additional graphs with the opened file name as a graph descrip-
tion string.

I — save current document to a file & — open document from file
Spectrum Window

L] — set left/right point of the peak calculation background to the spectrum cursor posi-
=/ \s. tion.
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' — set the peak centre to the spectrum cursor position.
o I EJL% — display or do not display "Photoplate” string/strings under the spectrum.
IR Terem
e — display or do not display line of chemical element names under the spectrum.
2 — display or do not display relative intensity values from the reference book.
T 3 — zoom in/out spectral line intensity
F — fit all intensity values into window
[1-stine -] Set preferences when working with spectra measured by a double line MAES: "no
no processing processing” — all information is displayed in succession; "1st (2nd) string” — only the
respective string; "both strings” — both strings are displayed simultaneously as per
2-nd line their relative positions; "average" — spectra of certain strings are combined into one
both lines average spectrum without gaps and aliasing.
average
[1—th exposure '| i i i . i
all Select the respective view when working with spectra measured in the mode of several
1-th exposure exposures.

2-th exposure

Calibration Graph Window

— enable/disable sample name view in the calibration graph window:
% the program does not allow using the same names for different samples;

Y FFE

each name is displayed at the upper left of the sample point;
do not display sample names (only points are drawn).

— control of sample types displayed in the graph:
work samples only; /= | reference samples only; A both sample types.

125

Analysis Table Window

e
]| -

v [Z] 2@ GSOPt-1-2 Ne52;
Sum of concentrations
Information from spectrum
Concentration by several lines

¥ Spectral line
Alloy measurement
Concentration factor

rororroT=rT—"

User-defined column

[

Ela
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— open analysis settings dialog

— Add analytical line to analysis table dialog is opened by default; click small tri-
angle button to open the optional columns menu.

""Sum of Concentrations™ — sums concentration values of the selected chemical
elements. It may be used to calculate the main composition.

Spectrum Data — special column with information from the spectrum of each par-
allel measurement. Any data available in the spectrum (size, time, profiling, gen-
erator, reference line parameters, etc.) may be displayed.

""Concentration by Several Lines" — calculates the resulting element concentra-
tion in a sample as per several analytical lines.

""Spectral Line" — the main column displaying calculated information on ele-
ments — intensity and concentration values.

"Alloy Determination™ — determines all suitable alloys in "Alloys" mode based
on calculated element concentrations.

""Concentration Factor' — factors, which all calculated concentrations are di-
vided or multiplied by.

""User-Defined Column™ — columns with arbitrary optional numeric or text in-
formation.

— add current spectrum to analysis table. Opens Add Spectrum Dialog.
— enable/disable the selected cells in analysis table.
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— the button is active only for work samples. The first button disables all values in
cells with "error" status (these cells may appear after checking the convergence
standard). The second button enables all values disabled by the first button (cell
values disabled manually by the user are skipped). Button view depends on avail-
ability/absence of parallel measurements with "error" status.

— same as above, but they are applicable only for reference samples. If Fischer,
Bartlett or Kohren criteria are not met, all parallel measurements of one of the sam-
ples are highlighted with red colour. Such parallel measurements cannot be disabled
using these buttons; otherwise the whole sample would be disabled.

— open Recalibration dialog to recalibrate graphs by reference samples.

— open Columns dialog to work with table column groups.
— open Samples dialog to control samples, to add samples with dummy spectra.

— this command is used to recalculate the entire analysis table — intensity values,
calibration graphs, concentration values, additional columns, etc.; use it to load old
format files to update the calculated values.

Fetching reference material base window

N =
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List Selection Buttons

E — deselect all list items - — select all list items

mm — invert selected items Lk [ — move selected items up/down the list

Status Bar is used to display various context information. It is located at the bottom of the main program
window. Status bar may be displayed/hidden using "Windows/Toolbars/Status bar" menu item.
Status bar is split into three sections:

Text information section. This section usually displays the help string for some menu items/buttons, as

well as description text during a long-running operations such as **calculation ..."" or *‘completing the

table...”". ""Ready"" means the program is ready for user commands.

Central section displays spectrum cursor coordinates (red vertical dotted line) or coordinates of any graph

(calibration graph, histogram etc.) Displayed information format:

wave_length (diode_number = range_number: range_diode_number): amplitudel, amplitude2, ...
1102.8082 (4243.46) ; 1.032 1,037 1.061 2.004 2.031 2,225 11.032

Amplitudes of all additional spectra (graphs) are also displayed in the spectrum (graph) window. Ampli-

tude string is sorted in ascending order. Amplitude of the cursor's intersection with the current spectrum

without any "additional” spectra is displayed in the last status bar section (see below).

Last section displays signal amplitude at the cursor position in the current spectrum. This section is also

used to indicate the long-running operation progress (“'progress indicator").

Description of Modes
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"MAES Test" mode

This mode is used to adjust and calibrate MAES and allows performing the following operations:
e Mmeasurement parameter setting;
« single measurements or interrogation in MAES cycle with the set amount of accumulations;
o dark signal measurement;
e spectrum SD measurement;
« "faulty" diodes screening;
o measurement of a "100%" signal for correction of diode gain factors;
 status indication and generator, external relay control, etc.;
« display of any part of the signal as a graph;
« splitting the signal window into two sections (vertically or horizontally) to display simultaneously
two parts of the signal;

The signal display window corresponds to the spectrum window in "Analysis" mode. The window may be
split into two sections, vertically or horizontally. To do so, select the splitting method in the lower right part
of the mode window:

[— do not split the window;— split the window vertically into two sections;EH— split horizon-
tally; @ wuparia iakoe — histogram with line width for each spectral line in the spectrum is in the lower part of
the screen.

You can display a portion of the signal in each section. To do so, use zoom buttons in the window toolbar
(see "Main buttons in 'Analysis' mode™) or the mouse (see "Zoom using the mouse™).

@) Atom - [MAES test] =NlEl X
@3 File Document Analysis Mode Iool Settings Windows Help - =] x
D & @ &- 4 D [% % Au 3122784 | AKG 1600 =~ « » B W s T
% ®8 H %2 T 4t @ s H =@
s Doy &
g - 000000
¥ Beixon, 3
leHepaTop
k=
Beixon, 1
&
D@
7
9
v
- devi i
/i‘ evice settings
- readout once (with
= acccumulation)
- readout dark
nd signal
=) - measure SD
- discarding faulty
—7 diodes
- readout 100%
j signal
‘ Offu] m E]
\ L T T TR P Wbl 1]
M hl . ML L g bl il e
(((GEI(C(PB(COSrGPlFZnHRe]GlCCuOClPthShJOASl el Ges Sill \IIHFSSHIFNFAGEAmOmI Pt:lGeINPIMMMvnI(lOsSnSlfe(PdthFe}NlFl\Pt‘s B\BlfﬁNlAllr’L(Mna D 9 U.
¢ 1 ) 2 )( 3 ) 4 ) 5
Ready 0.0000 :

"Range" string is displayed under the signal image. Each white rectangle in the string corresponds to a spe-
cific crystal in MAES range. The digit inside the rectangle is a sequential number of the crystal. Left-click
one of the rectangles to zoom the signal in X-axis to display the portion of the signal in the window that cor-
responds to the selected crystal. Use "Strings” dialog to show/hide this string; this dialog is opened by click-

ing button ¥ land selecting "Strings" tab.
Traffic light is displayed at the right in the upper part of the window. Red light means **Attention! Signal

measurement...”, green light means "instrument ready for measurement”, yellow light means "processing
results (drawing, calculation, etc.)".
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""Range query' — cyclic signal measurement using MAES. Measured signal is displayed in the window, and
the next measurement starts. Uncheck the box to stop measurements. Following that, program will wait until
the current measurement is completed and will terminate. Use Space key to start/stop measurements. Press
once to start the current measurement, press twice to stop it, press for the third time for the "cold" interrup-
tion of the current measurement, if it has not
been finished yet. The program switches to
standby mode without having to wait for the
last measurement to be completed.

Measure signal

Accumulations for measurement 100

Admissible SD limits: . .
missible S AmiE Three buttons for device bit control are located

below. Click the respective check box to
change bit status. Function of bits depends on
the instrument configuration. For example, one
of the bits may control the start of plasma exci-
tation generator.

max 0.3

min 0.001

Diodes with SD beyond these limits will be marked in red

the marked diodes can be further discarded (marked as "faulty") :
see "Faulty diodes discarding” command in the Test mode.

""accumulations’ — amount of accumulations
for signal measurement. Signal is accumulated
(summed) and is then divided by the specified
number. As a result, we receive some average
signal. One accumulation corresponds to one MAES basic exposure.

‘ Apply ‘ [ =p Launch

‘ &5 Cycle

‘./ Exit ‘

""subtract dark signal” — enable/disable subtraction of a pre-registered dark signal from the current signal.

"Advanced' — opens MAES advanced settings dialog, for example, basic exposure settings. Attention! Only
highly qualified user shall change settings in this dialog while configuring the system! Incorrect settings may
lead to the impossibility to perform measurements or to incorrect measurements of spectra using MAES!

==>{"calculate once" — starts single measurement of a signal with the number of accumulations specified
in accumulation field.

==p "read dark signal" — starts dark signal measurement. Dark signal is saved, but not displayed in the
spectrum window. It may be subsequently subtracted from any measured spectrum.

:"measure SD" — opens dialog with SD measurement parameter settings. The signal is registered the
specified number of times without accumulations, then signal SD is calculated for each range diode (see SD
formula in "Algorithms" section). Calculated SD values are displayed as a graph in the window.
"Accumulations for measurement” — amount of accumulations for signal SD measurement (at least 2,
1000 max).

""SD margin' — specify acceptable range of SD values. If it is not necessary to use one of the range limits,
or if the range is not used at all, delete the value from the respective input fields. Diodes, which SD signal
exceeds the specified range, are highlighted with red colour and may be later discarded as faulty ones.

"OK" — starts SD measurement.

""Cancel" — terminates SD measurement.

—'discarding faulty diodes — opens dialog, where you can delete information on faulty diodes or mark all
red diodes in the current spectrum as faulty. Measured signals and spectra are not drawn at the positions of
faulty diodes. It is recognized that it is not possible to measure the intensity on these diodes with sufficient
reliability.
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The dialog also allows updating infor-
mation on faulty diodes when replac-
ing MAES, discarding the specified
number (usually, 1 or 2) of diodes,

Clear the "faulty diodes" info

photodiodes.

Apart from automatic search and
marking with red colour during SD
calculations, you can manually mark

diodes using button Hﬂ

discard diodes marked with red in the spectrum

which are extreme for each crystal of _
Marked 2038 diodes
b ol

discard crystal edges -] diodes

read ""100%" signal — the signal to
be used for correction of diode gain
factors (see "Gain factor measure-
ment™ in "Working with program™ sec-
tion) is measured and saved.

marked diode — USEd TOr ManUal So- I —— e
lecting (highlighting with red colour) or deselecting of diodes. To do so, switch signal display to N mode (see
"Graph display mode controls™ in "Main buttons in 'Analysis' mode™ section). Set a red vertical dotted cursor
on one of the diodes (left-click it) and check the box to select it (highlighting with red colour), or uncheck
this box to deselect it. Marked diodes are used to discard faulty diodes (see above).

Button ™ B in the window toolbar is used to send measured
signal to spectrum window of the current document. You may
also select another open document in the drop-down menu. Cur-

Currently discarded 2580 diodes

You can also move (copy) the spectrum
to another open document as an "addi-

X tional graph".
rent document is checked. grap
- % - = 3 oB-
platinum-26-03-15 platinum-26-03-15
Grand-Expert_aluminium-2014 Grand-Expert_aluminium-2014
v nikel-Grand-Expert v nikel-Grand-Expert
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"Profiling" Mode

This mode is used to calculate profiling — analytical function of spectral line wavelength (nm) dependence
on the receiver channel number (N), which its peak, as a polynom of the specified degree, corresponds to.
Information on profiling is saved in a file with *.wl extension as a compliance tableA/N (see below), func-
tion polynom factors, gaps between crystals in the receiver and other additional information about the ana-
lyzer. Profiling is a process consisting in that the user with his/her knowledge on typical spectral lines of pure
elements (carbon, copper, zinc, cadmium, magnesium, silicon, tungsten, etc.) makes up a compliance table
of the spectral line peak (red cursor), which corresponds to the reference wavelength of the spectral line (blue
cursor).

"Profiling” mode is used to find new profiling function or for significant variation of the previous function
(for example, in case of intensive shift in MAES analyzer, or when MAES analyzer shall be replaced).

Use reference lines to correct the profiling function during the analysis (see "Reference lines" item in "Work-
ing with program" section).

) Atom - [Profiling - RA\Vs\ MAESdat\ BMK\Tpocsinka\profile-12.wi] =N=y X
l-h—file Document Analysis Mode Tool Settings Windows Help - & x
D & H & ~ 4 B i % Fe 2390241 Il _ 300 =~ 4 » b i
¥ DE H EJJ- FULET TS @ == GSO Pt-1-1 Ne527786 / (3) * | 1-stline -
1% ‘ . : @
30 g
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| o
=
9
215 42175 220 | 12225 225 12275, 230, 2326 1235 12375 249‘ j225 245 ,2475, 1250 2525| 255 |2575‘ 260 | 12625 | 1265 3‘
IFZnFuII[FIFFIIFFIFFIFF FIIFF FeFeReFCw [FIFHIIFF\FCdIIFHPt Fe(\lll[F(FSh FeHHFF(FIAs lIFIHIIHIFII\H'I'e FFHFFFFlIF(IIFHFIFF(FHHII[FIHHFIFFI\[FI\FHIFSl e\S|FIIFHFIFF(HFFII\FFFHAI HFFGB] (IHHIIF\IIIFIIHFOSFFFIHIIIII[FIPﬁFF
A T A I N I II\IIIIHII\IIII\ [T R I A [T I T T T T T 1Y W1
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4 11 »
e D auto corr H=+ =4 order |3 =
x -E E m =1 o
25, s nm diode lin | error |int.. |qu.. -
1§ Fe 2383245 1654.549 4 | -0.0..
ik T Fe |238.5005 1688.674 4 | -0.0.. i
] E Fe 238.8629 1758.963 4 1-0.0.. =
Fe 238.9973 1784.966 4 1-0.0..
k3 Fe 2391477 1814.32 4 10103
05 |- & Fe [230.542 1890.778 4 10109
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1 2 3 4 5 6 7 8 9 10 11 12 [Fe_]230. d -0.0...
. ( l l l l [m l l l l l l ) Fe 240.2599 2029.845 4 1-0.0.. L
287.1360 (4 : 2061) : 0.524

"Profiling" mode window control functions

"Profiling" mode window includes three main sections:

e spectrum window in the upper part of the window. Current spectrum of the current document is dis-
played in the spectrum window. To display the spectrum in "Profiling" mode, select "Documents™ in the
main program menu, or open a new document and select the required spectrum from the analysis table,
register it using MAES or open it from a file. Use the drop-down list to get on-line access to current
document spectra.

o profiling error window is located at the left bottom. Generally, polynoms, calculated by the program,
which describe the profiling function, do not pass exactly through calibration points selected by the user.
Profiling error is a deviation of the polynom from the point expressed in diode numbers. Profiling errors
are displayed for each point as red squares in this window. X-axis designates diode numbers. Display is
divided into MAES detector crystals with vertical lines. Left-click the crystal image (white rectangles
with sequential numbers inside them) to zoom in/out the error window and the spectrum window along
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X-axis, so that the only the selected crystal is displayed. Y-axis designates profiling error in diode num-
bers. Usually, upon completion of profiling, all errors are within a range of not more than +0.5 diodes. It
provides reliable detection of peaks corresponding to analytical lines in the analysis table.

« table of calibration points is located in the lower right part of the window. All points are located with
the wavelength increasing. First column specifies names of chemical elements in the spectral line, "nm"
column specifies spectral line wavelengths, "diode" is the peak centre position in diode numbers, "lin" is

the crystal number, where the point is located, "error™ is the profiling error. To add a point, click
(see below); to delete it, select points and click # |. Selected points may be disabled or re-enabled using
button . Double click a point to disable and enable it. Disabled points become highlighted with grey
background and with "-" symbol preceding the element name. Standard "Undo" (<2 button) and "Redo”

(52 button) operations may be used for all operations with calibration points, such as Add/Delete, En-
able/Disable, Profiling shift and Redeterminate maximums (more details on these operations are provided
below).

Fig
To build a new profiling, it is recommended to use button @ on the toolbar under the spectrum window.
Specify the number of crystals, crystal size (all default values are the same as in MAES), the approximate
spectral range (this information is used for the first approximation to the profiling searched for) and com-
ments in open dialogs. Press "Next" or "Back" to navigate through dialogs; press "Ready" to finish; press
"Cancel" to cancel. Upon completion the program will clear the table with calibration points and build the
first approximation to profiling.

Buttons under the spectrum are used to add calibration points. First, select the reference spectral line.
Blue vertical cursor will appear in the spectral line position. Then specify the line centre in the spectrum,
which will correspond to the selected spectral line. It is recommended to specify such spectrum scale, which
allows reliable determining that you located the required line in the spectrum, but not one of the neighbour
lines.

To run correct operation, enable "Set cursor on the line peak™ key! (Button % on the spectrum window
toolbar in "Profiling” mode, "Line in the spectrum™ tab). Red vertical cursor of the spectrum shall move to

the specified line peak in the spectrum. Now press — the specified point will be added to the calibration
point table and the program will automatically calculate new profiling. If this point already exists in the table
(spectrum line coincides), new point will not be added, information on the line centre in the spectrum will be
updated. If "automatically apply calculated profiling to spectrum™ key is set in profiling calculation settings

(see below), new profiling will be applied to the spectrum. If this key is not set, use button =[] (see below)
to manually apply current calculated profiling to the spectrum.

The following operations may be executed with | rrofiing settings |
profiling points: )Select, Delete, Enable/Disable, || 1 iiccon o am Gy —— -
Cancel, Redo (detailed information on these op- 1]20/2 - e Stip 1: o 1
erations is provided above in "calibration point || |5 s/0 3083.  auo =1 -000%21623

table” section), as well as "shift" and "Redeter- || | 2/° 25| e 23 = 1.738026-012

mine peaks" (see below). 679/0 30.16.. auto + manual |

Using calibration points, excluding calibration | |5 570 . B oo T 750

point disabled by the user, the program builds || |3 72/° D) e =1 = 000616182
polynoms of the specified degree according to 17370 30.20.. auto ad = -3.435486-013

the profiling settings, which may be opened by || " &5z S R ey [ S— -
pressing button I : | Growps.. |
"profiling degree™ — specify the minimum re- use only comman profiling for all strips

quired degree of polynoms from 1 to 5. If possi- || Ppi”“"gt"”:(l")” HEE _
ble, use the minimal degree to create the final disable default profiling _
profiling. profiling error - by spectrum order |3 -
MAES range crystal table is displayed In the up- |

per left part of the dialog. First column shows the | ok || Apy | cancel |
sequential number of the crystal, the second col-

umn displays information on the number of profiling calibration points (lines) in each crystal and how many

VMKO.157UM L.26



VMK Optoelektronika

points are disabled. "Gap" column specifies the distance between crystal edges (between current and previ-
ous) expressed in diodes. "Auto” column allows adjusting the method for gap setting. If the key is set, the
program automatically selects the gap value while calculating the profiling (the field is highlighted with grey
background, and it is not possible to enter a value using the keyboard); user defined value is applied, if the
key is not set (the field is highlighted with the white background and you can enter the value manually).
Crystal group number is displayed in "Group™ column, if grouping is used. If grouping is not used, "0" is
displayed for all crystals. More information on profiling groups is provided below.

Total number of profiling points and total number of disabled points are displayed in the last table line (under
the bold line). Besides, check mark in "Auto" column controls all check marks in this column. Enable it to
enable check marks for all crystals, and vice versa.

Polynom factors will be displayed for each crystal individually in the upper right part of the dialog.

""use only general profiling for all ranges™ — switched on, when one polynom was used for all crystals to
create profiling; otherwise, own polynom is calculated for each crystal. Do not use this key to create the final
profiling, since one polynom does not allow precise enough description of the consistency of wavelengths
and diode numbers.

"automatically apply the calculated profiling to the spectrum’ — the program calculates new profiling after
adding/deleting, enabling/disabling profiling points, as well as after changing the settings. The key is set so

that new profiling can be immediately applied to the spectrum. Use button =[] 1o manually apply the pro-
filing to the spectrum.

"Groups ..."" — opens Edit dialog for information on Profiling groups. Use this dialog to delete information
on groups or to split crystals into groups again. Groups are used to split profiling into several independent
areas. No checks (for example, check of monotonicity, profiling function increase) are performed, no gaps
are calculated between crystals from different groups. Therefore, one profiling, may be split into several in-
dependent profilings. Each crystal belongs entirely to one group only. This splitting may be applied for in-
struments of "STE-1" type (multiline spectrometers, each line has its profiling), in "Grand", DFS-36 configu-
rations, etc., where assemblages with one or several crystals are located at a considerable distance, or in case
when a common spectrum is formed from the spectra of two or more different spectrometers (for example,
Grand, SpectroLab).

Use "Next" and "Back" buttons to navigate through the grouping wizard; press "Ready™ or "Cancel" to exit.
Press "OK" or "Cancel" to exit from "Profiling settings" dialog. "Apply" allows estimating changes in profil-
ing without leaving the dialog.

Use button ™l under the spectrum window to assign manually a profiling to the current spectrum. If the
current spectrum is selected from the analysis table and a new profiling is assigned to this spectrum, while
moving to the document, which this spectrum was taken from, the program will report: "Spectrum profiling
from the analysis table was changed. Recalculate analysis table?" If you answer "Yes", new profiling will be
assigned to the spectrum, and the program will recalculate line intensity values for this spectrum; if you an-
swer No, spectrum profiling from the table will remain the same. Profiling is assigned without a confirmation
to the currently measured and loaded from file spectrum.

Use button E after the prompt to confirm operation to assign current profiling to all spectra from the cur-
rent document analysis table. Current document is indicated with a check mark in "Documents™ menu of the
main program menu.

Buttons Fal=| and [»1=| are used to copy profiling from one spectrum to another.
Example: Select spectrum from the analysis table in one of the documents or load it from file and move to

"Profiling" mode. Press button [ ; profiling from the selected spectrum becomes current. Current profil-
ing will be assigned to all spectra to be measured, and is also used to perform operations "apply current pro-

filing to current spectrum” (button *@) and "apply current profiling to all spectra in the analysis table"

(button = [EF).
In order to apply profiling to another spectrum, move to one of the documents, select the required spectrum,

move to "Profiling” mode and press button =[] When the spectrum profiling is current, several buttons
become unavailable in "Profiling" mode, since profiling from the spectra does not contain enough informa-
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tion (including compliance tables) to perform these commands. In particular, do not add or enable/disable
points or change profiling calculation settings; points are not displayed in the table. You can either apply
spectrum profiling or save it, you can also load initial profiling from a file and create a new profiling. Press

[l=] to 10ad initial profiling from the file.

B
Use Profiling table item from the drop-down menu of control "2 ¥ to display profiling lines in the spec-
trum window; spectral lines will be highlighted with dark green colour (by default).

Button ] is used for profiling shift for all spectra or individual lines. If
profiling groups are available, shift is performed for each group individu-
ally. Select spectral line (blue spectrum cursor), set red cursor on the corre-

sponding peak in the spectral line and press DE] The program will displace
calibration points of the spectrum profiling (changing diode numbers and,
probably, crystal numbers, if the point will move to another line due to shift)
and calculate new profiling polynoms. Program will displace polynoms, if
there are no calibration points. Make sure before the operation that spec-

trum profiling is current (press "@). Upon completion of the operation, if
"automatically apply calculated profiling to spectrum™ key is not set (see

above), press = [fla] to see the result of shift. If red and blue cursors were on
different crystals, then after shift the reference value of the spectral line may
not coincide with its maximum in the spectrum. Repeat the operation in case
of a discrepancy.

Measure the final profiling element spectrum (usually, tungsten) and

AT 1T L
hide

©  selected
1 element
all
analysis table
profiling table

(@) & =

=]

Shift profiling group

Shift one crystal

press A "Redetermine peak points” to create final profiling
after shift. Program will accurately find positions of line peaks in the
place of calibration points and recalculate the profiling. Points with
peaks that cannot be found, will be automatically disabled. Both op-

erations may be cancelled later by pressing button <2 .

ATTENTION! Do not forget to press "@, or specify "automati-
cally apply profiling™!

Use button =% to open menu with additional commands for work
with points in the table:

"enable/disable all'* — process all points in the compliance table.
"enable/disable W' — process all points for the current element (for
example, W) in the compliance table.

... Additional operations {&J
operational commands | select...
3 enable / disable all ‘
5 disable with error more than 0.25 ‘
| ‘ i delete disabled ‘
‘ < delete all ‘
-S|

"'Disable with an error above 0.5"— select all points with error value [~ sonsl operstions

beyond the range specified in the profiling error window (0,5 in the
example). All points with an error value above the specified value

will be selected. element cu -
"Delete disabled points"'— delete all disabled points. F <5

"Delete all**— delete all calibration points. intensity b o]
"...Advanced parameters" allow selecting more specific conditions width 8

for selection of compliance points — for example, a specific crystal | | ...; [enabled 7]
or a line in two-line spectrum, a set of points with a specific intensity, state 2 [no error -]
etc. crystal number 6 -

When several criteria are specified, they are combined with "and" string | 7
symbol, i.e. in order to select a point, this point shall meet all speci-

fied criteria. ok | [ Ay || cancal |

operational commands | select...
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The following operations shall be performed for manual profiling:

1. Register spectrum of tungsten and several known elements, such as, for example, graphite, copper, silicon
etc., and save it in the analysis table. Registration time in arc mode may be set up to 10 s.

2. Select one of the measured spectra. Set red cursor on the peak line in a spectrum, which wavelength is
known from the general view of spectrum based on own experience (for example, a group of strong lines
with a known ratio of intensity values).

3. Select the reference wavelength of a spectral line of the element (blue cursor), which must correspond to
this line in the spectrum.

4. Enter the spectrum line wavelength and the diode number of the peak line in the spectrum into the compli-

ance table (button EEll| located under the spectrum).

5. Repeat operations 2, 3,4 and add compliance pairs to the table in the amount exceeding the polynom de-
gree, to calculate profiling function. In such case information on spectral lines located uniformly across the
spectrum length shall be entered into the table.

6. If the number of spectral lines known to operators in the selected spectrum is insufficient to calculate the
profiling function, then the next material spectrum is selected, and the process of filling the compliance table
continues. If you can make up a table from two and more pairs, go to item 7 and calculate the initial profiling
function. It shall be applied to the next selected spectrum. It will be much easier further to fill the compliance
table.

7. Program can create polynoms of the given degree using the least squares method and relying on compli-
ance pairs, which describe the correspondence rule in the form of an analytical function.

8. You can create a very precise profiling using tungsten spectra; however, you can start creating a profiling
after you receive the first approximate profiling using more simple spectra.

After the profiling function is created, save it to a file with *.wl extension (usually, "atom.wl™) by clicking

button ™k . If you forget to do so, the program will ask you to save the modified profiling when exiting. If
you want to automatically load the saved file when the program starts, specify this in "Files" dialog, which
can be opened using "Settings"/"Files..." item in the main program menu. When starting the program, this
profiling becomes current and may applied to all new spectra measured by MAES.

Perform the following operations to run profiling automatically — select tungsten spectrum by clicking

button 2Y10  select spectrometer type in the opened autoprofiling settings window (e.g., STE-1) and press
"Profile..." button. As a result, a new set of formulae is calculated for most spectrometers (excluding prism
spectrometers).
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If the result is satisfactory, "Apply" it, the set of points and formulae will pass to the current profiling, which
must be saved to file.
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"Report™ Mode

"Report™ mode is used to set up and preview reports generated by the program before printing them. Open this

mode either clicking button & ~ located in the standard toolbar, or using "Mode"/"Report™ item in the main
program menu.

Program shows in this mode the way the printed report will look like. Press button € in the upper left cor-
ner to print the report.

(@ aom p— TR I L = u A B ..-.
organization Gold Plant Laboratory
Name John Smith
device BAIRD
analysis Platinum method Ne 026-C-2000
date, time 18/03/2015 0833
G50 Pt-1-2 Ne527787
Elem %mass rsd, % (N) | Elem %mass rsd,% (N) | Elem %o mass rsd, % (N)
Ag 0.0010 12.8 4 Fe ! 0.000297 6.83 4 Pd 0.000626 8.97 4
Ag 0.0012 16.4 4 Fe ! 0.00029 12.3 4 Pd 0.00070 11.3 4
Al 0.00059 11.1 4 Fe ! 0.00028 10.1 4 Rh 0.000468 5.37 4
As 0.0012 15.7 4 Ir ! 0.00057 18.9 3 Rh 0.000604 5.19 4
Au 0.000182 2.39 4 Mg 0.00040 26.3 4 Ru 0.00033 10.4 4
Bi 0.00020 11.5 4 Mg 0.00039 255 4 Sh 0.00053 19.0 4
Ca < 0.00041 15.5 4 Mn 0.00045 15.4 4 Si 0
Ca < 0.00010 39.1 4 Mo 0.0020 234 4 Sn 0.000284 9.74 4
cd 0.0021 333 4 Ni 0.00035 13.7 4 Te 0.0018 13.0 4
Cr 0.0014 20.3 4 Pb 0.00029 21.7 4 Zn 0.00031 18.5 4
Cu < 0.00030 18.2 4 Pd 0.000712 9.46 4
G50 Pt-1-3 Ne527788
Elem %mass rsd, % (N) | Elem % mass rsd,% (N) | Elem %o mass rsd, % (N)
Ag 0.00126 8.13 4 Fe 0 pd 0.00278 4.93 4 '
Ag 0.0016 10.5 4 Fe 0.00115 4.30 4 Pd 0.00305 8.90 4
Al 0.0037 19.7 4 Fe 0.00113 4.31 4 Rh 0.00176 2.10 4
As 0.00257 4.60 4 Ir ! 0.0015 1.1 4 Rh 0.00201 2.90 4
Au 0.000915 8.18 4 Mg 0.0020 16.0 4 Ru 0.0012 11.1 4
Bi 0.00149 7.22 4 Mg 0.0021 13.6 4 Sb 0.000969 4.00 4
Ca 0.00132 8.05 4 Mn 0.00133 6.48 4 Si 0.0039 16.7 4
nane 1 of 12 CAAtom 3 3\Natatnlatinum-26-03-15 snd NRN2IP01R 1823
Page 1 of 12
i ~— ~— - R
Page margins, mm ﬁ Report template selection
Top -
-~ median
5 ~ | mm report to customer A
statistical report
_
Left Right
5 - | mm 5 - | mm
OK ‘ ‘ No template ‘ ‘ Cancel
Bottom
6 . e T T — A W — T .
- | mm
| ok | | cancel |

Buttons 4 and P show previous and next pages of report respectively.
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Button/ 08 prints one page or two pages of the report respectively;

@ Button & is used to zoom infout report pages.
""Page Orientation™ —"portrait (vertical) or "landscape"” (horizontal).

Use button to open Page settings dialog (space from page edge). Page fields are specified in mm from
the edge of print area of the printer. Print area depends on the printer model.

Use button Ijl to copy report to system buffer as a text, which can be pasted into Microsoft Word file or
OpenOfficeWriter word processor file.

Use button to open dialog to export report to Excel program. Select template from the list and
press " OK". Or press ""No template™ to export it without a template. Press **Cancel’* to cancel export.
"Template" — Excel file saved earlier in "Templates” directory of "Atom" software root directory. Use tem-
plate to create headers, signatures, fonts, etc. according to formats accepted in your organization. If one of cells
is called "Start" in the template, program report will display starting from this cell, otherwise, it will be dis-
played starting from the upper left Al cell.

Only calculation results and table headers are exported. Report header, title and signature are not exported,
because the template already includes them.

Use button ¥ | to open report settings dialog with several tabs.
"Format"

"Report form™:

"Sample form" — analysis result table is displayed for each sample individually.

"Element report” — all analysis results are displayed in one table, where strings correspond to samples, col-
umns correspond to analytical lines or other types of column from the analysis table.

""Max number of columns in a string" — specify the number of columns. When displaying a table, if the
number of columns is more than the specified value; the remaining part of the table is moved down, allowing
thus printing bigger tables on paper of any format.

""Max width of pages'™ — when displaying a report the program can move data not only down (previous
item), but also to the right, if the specified "Number of columns per string™ (previous item) did not fit in one
sheet. Letters corresponding to the number of page widthwise are added to page numbers while moving to

right. For example, "1.q, 1.6, ...". If the specified number of columns does not fit in the specified number of
pages widthwise, "..." symbol appears next to the header at the end of each table line.
""Choose font ..."" — opens standard Font dialog, where you can specify the font and its size to output the re-
port.
Report settings @ Report settings @
Format | Captions | Samples | Columns Format | Captions |Samples | Columns
report form by samples - header... font ...
columns per line, max 3 v v title... J caption for %
: bmass
pages across, max 1 - concentration
display line wavelengths, nm
font ... vluse "Bold" font for headers full names of elements
I beri

[0 confidence interval - sample nambering

O sd 9 average [l v horizontal lines

rsj ” L result ¥|vertical lines

¥| rsd, % =

g rma:giean @ concentration ¥ table cells status color (off, error)

number of parallel measureme intensity P

[0 repeatability Bl

[l repeatabilitv standard -

display all parallel measurements ¥/ page numbers ¢l file name V| date I
Close ‘ ‘ Help ‘ Close ‘ ‘ Help

"Use 'bold’ font in headers™ — enables output of headers of table lines and columns with bold font.
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Besides the calculated analysis results, concentration or intensity values, the program can output calculated
statistical numeric parameters:

"RSD", "'difference™, ""confidence limit", "median, "'SD", "number of parallel measurements", etc.—
various statistical parameters as per the analysis table data. They may be displayed both individually and in
groups.

"Captions™

"title™ — display title at the beginning of the report (company, operator name, date, time, analysis, instru-
ment and comments). This information shall be entered in "Title" dialog ("Settings-Title..." menu). Operator
will be asked in "Assistant" mode to enter the title prior to starting the analysis.

"header"" — display header at the beginning of the report.

""Header text ..."" — opens dialog to enter report header text.

"display line wavelengths, nm" — display wavelengths of analytical lines in the report.

"full name of elements' — display "Iron" instead of"" Fe", etc..

"horizontal/vertical lines' — display horizontal/vertical gridlines between table columns/lines.

"cell status™ — highlight disabled cells in the report in colour (grey background + strikethrough text, other-
wise only strikethrough text is displayed) and cells with error status (red colour text).

""concentration caption” — column header, where concentration values are displayed; used in sample re-
ports only.

""display in table: concentration or intensity"" — display calculated concentration or relative intensity values
(I/1¢) as analysis results.

""postscript™ — switch on/off postscript text at the end of the report.

"Postscript text ..."" — open dialog to enter postscript text.

""page numbers''— display page numbers. "page 1 of N" format.

"file name™ — display full file name.

""date"" — display report printing date and time.

1@ GSO Pt-1-1 Ne527786

2 GSO Pt-1-2 Ne527787

3M GSO Pt-1-3 Ne527788

4 GSO Pt-1-4 Ne527789
5 GSO Pt-1-b Ne527790
6@ GSO Pt-1-6 Ne532596

7 GSO Pt-1-7 Ne527791

8@ GSO Pt-1-8 Ne532697
W GSO-1Pt-35
GS0-3 Pt-35
GSO-4 Pt-35
GSO-10 Pt-35
@ et-1-019064 SOPt-21

et-2-019065 SOPt-21

Bn ot A_N10NAAR SMD: 21

s

-

~ in analysis table

@ Page with "Report”
" name

() all pages

= Platinum

Ag(1) 338.289
Ag(2) 338.289
257.5094
Al 308.2151
Al 309.2708
As 234.984
Au(1) 312.2784
Bi 223.061
Bi 306.772
Ca 317.9332
Ca 393.3663
Ca 396.8469
Cd 226.502
Cd 346 A2

Report settings @ Report settings @
Formatl Captions  Samples |Columns‘ ‘ Formatl Captions Samples| Columns |
= B N ~ page selected = | =

\ Close H Help \ Close H Help l

"Samples"

Select samples from the list. Only the selected samples will be printed in the report. Left-click a sample to
select it or to deselect a sample selected earlier. You may also use selection buttons (see Main buttons in
"Analysis" mode) to select samples.

""display all parallel measurements' — values for all parallel measurements of samples will be included in
the report. Otherwise, only for values samples (mean values) will be included.

VMKO.157UM L.32



VMK Optoelektronika

[3 Mn [ s cr si [
193.0906 | 293.3055 177.4949 180.7311 267.717 212.4123 178.25829

590 2.7 0.27 1.0 0.24 0.087 3.6 1.1

698 3.2 011 1.2 0.44 0.088 2.9 1.2

794 3.2 013 0.67 0.30 017 2.6 0.77

895 3.2 0.073 047 0.22 0.23 2.4 0.54

Yrioe | 2.7 0,84 0.10 0.0078 0.25 2.8 0,11

yriir 2.4 0.28 0.2z 0.035 0.2z 1.8 0.2z

urir | 3.6 1.1 0.16 0.032 0.091 1.1 0.16
MNpoba: 28_4.1-5
3nem HM %oMacc Pazn Inem HF YoMacc PazH
Mg 11 2802705 341077 2.6+107 | M 305.0816 3.5-107 2001079
Mn 2801081  4.1¢10-7  1.6+107 | Pb I 2833053 3.8+10F 3.5.105
i 1  3200.2485 3.5109 2.1+10°5 | 5k 1 217.581
MNpofa: 28_1.2-4
aInem HM SeMacc PazH Inem HM SMacc PazH
Mg 11 2802705 1.3+100% S.661077 | Ni 305.0816 1.2e107% 4701077
MR 280.1081 1.4+10°% 4.3.10° | Pb I 2833053 14«10 1ge10%
M I 3002485 1.2010% 5.6.10° | sb 1 217581 1310 lge10?

printed.
"All'" — print the all analysis table pages.
""select” — print pages selected in the list.

Press ""Close"" button or Esc key to exit Preview mode.

"Columns™

Select analytical lines and other types of columns
from the list to be included in the report. Only
lines and columns of the selected pages will be
included in the report. Left-click lines and col-
umns to select or deselect them. You may also
use selection buttons (see Main buttons in
"Analysis" mode).

Use the following options to print a report:
"current™ — print the current page displayed on
the screen.

"page with 'Report’ name " — print only the
page with 'Report' name, if it is available in the
analysis table. Otherwise the current page will be

Apart from the Standard report with analysis results, the pro- & j v
-
gram can generate report by Calibration graphs, including all
information on calculated calibration graphs, statistics, calcu- Calibration curves
lation time and re-calibration. ¥ Standard report
1 Scintillation
L) 1
@ Atom =l X
(=) P » 0D & landscape  ~ T = I color - %K Close
=
analytical angle | SD | E3) calibration | Crmin detection
line min max SD limit /)
Ag(1)338289 36675 0000178 00046 005485 00001003 | Report settings =
Ag(2)338289  29.925° 0000118 00249 007378 00001121
AI257.5094  52678° 000082 00407 01324 0000589 —_— —
AI308.2151  42305° 000042 00316 006924 00002982 0 title... ] header...
AI309.2708  49.298° 000062 00316 01313 0.000341
Bi 223.061 28756° 000147 004 004717 00009843 H E E=
Bi 306.772 40.555° 0000138 0.004%6 00312 000011868
Ca 317.9332 46.348° 000043 00393 01441 0.0004085 Cu 324.7532 “ | Bartlett/Kochran tabular 0 g
Cd26502  29025° 000025 00063 00601 000025 Cu(1) 222.7775 -
Cd 346.62 28368° 0007112 00134 006934 0.0009968 Fisher O
b - - - - Cu(1) 327.3954
Cu2214581  35378° 000291 0059 00775 0.0019788 AT Fisher tabular O
Cu3247532  34108° 000032 000291 008172 000032 il
Cuf1)2227775 40.258° 0.00113 0.058 006703 0.0010735 Fe(1) 296.6898 constructed |
Cul1)327.3951 39.408° 000032 0.00291 005518  0.000304 Fe(1) 302.1073 ibrati O
Fe3047605 416757 000028 00804 003323 0.00028 Ir 292.479 3 |recalibraton
Fe(1)206.6898 41508° 000028 00304 004943 000028 Ir 313.332 recalibration factor O
Fe(1)302.1073  42108° 000028 00804 00549 000028 b ST - -
Ir 292.479 42568° 000058 0156 008548 0000551 I\’n 277660 working range SD min / SD max O
¥ 313332 48155° 000058 D166 01551 0000551 g 277, e .
Ir 322,078 47485° 000148 0156 01216 0.001406 Mg 2781416 statistical properties Conv/Adeq/SD [
Mg 277.669 44778° 000039  0.0181 006528 00003705 Mg 279.5528 Fisher exp/tabular O =
Mg 2781416 49.388° 0.000418 0.0401 01332 0.000418 Ma 280.2705
Mg 2795528  29.88° 0.00039  0.00444 005099  0.0002964 Mg 250.4724 Bartlett/Kochran exp/tabular ]
Mg 2802705  32948° 000039 000444 005476 00002964 n 299, Crmin
Mo 317.0343  40698° 0000577 00203 0063 000016733 Mn 280.1076
Ni3037934  4517B° 000037 00215 00488 00003034 Mo 317.0343 detection limit gy
Ni3105456  49078° 000037 00492 0182 000037 Ni 303.7934
Ni3315663  3B94B° 000122 00492 01436 0001037 Ni 310.5456 —
Ni 3423709 41718°  0.000119 0.492  0.06951 0.00010115 Ni 331.5663 Select font ... bold for headers
PD(1)280.1995 44838° 0000304 00183 005767 000029792 : =
Pb263.3053  30.088° 0.00125 00183 005128  0.0009875
Pd(1)292249  49478° 000075 0074 01329 00007125 = postseript...
Pd324.27 448%° 000075 00058 005875  0.0005175 —
Pd(1) 325876  4667B° 000075 00802  00BES7 000075 page numbers @ file name date Close
Pd 340.458 43108° 000076 00088 007129  0.0008175
page 1 of 2 C:\Atom 3.3\Data\platinum-26-03-15.spd 06/02/2016 18:35 r
Page1of2
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"Assistant" Mode

Enter "Assistant” mode using "Mode" > "Start 'Assistant™ menu in the main program menu, use "Mode" tool-
bar ("Assistant” item) or "Assistant™ shortcut on Windows desktop. As compared to "Engineer” mode, this
mode has a significantly simpler interface. Analysis is performed based on analysis programs preinstalled by
the engineer. For more details see "Developing analysis programs™ item in "Working with programs™ section.

Select action Lﬁ mTool Settings Windows

Report
@ | @ Mapournk
| g Database
New Open Recent Template Start "Assistant” mode
Standards
= Reference materials
®) — .
[ — :
@ E v Analysis programs
: MAES test
Assistant Database : - e
v Profiling

This mode includes several windows; each window is used to perform a specific operation, such as "Choos-
ing analysis program”, "Measurement”, "Re-calibration”, "Title", "Report". Press the corresponding button to
enter the required mode. Press EXit to exit "Assistant” mode.

Use shortcut on Windows desktop to launch several copies of "Assistant™ mode, it will allow running
several analysis program simultaneously and switch between them as different samples are received. Use
Windows taskbar to switch between analyses. Each launched "Assistant™ mode is displayed as an individual
program. When you enter the program, the specified spectrum measurement settings are automatically set
(burning, exposure, generator mode, etc.) PC controlled generator modes such as "Fireball" and "Vezuviy-2"
are also changed according to the analysis program. Set up of other generators shall be performed according
to their operation manuals.

- . P@ Atom - [Assistant] —= ihq
Selecting Analysis Program T Document

Work in "Assistant" mode .
. . TE Analysis program
starts from selection of the analysis

program from the list prepared by

the engineer. Analysis program set- EoOm
tings are as follows: spectrum

measurement mode, analytical Name Anna M. -
Iines, anaIySiS settings, program Grafite m organization Laboratory B |

types, which the program/assistant

. . . device Grand-Globula

interaction scenario depends on,

whether the assistant will be SEEE Platinum

prompte_d to run re-cal_ibration, if . 6 chespans 20161, (- f
the assistant can specify sample _ .

names etc. (For more details, see time 1843

"Analysis programs" section). comment next stage purification

Click program icon to select it, |
then click button "Reference sam-

ples” to run re-calibration Or.bUtton ‘m Engineer || ¥ Measurement | . Control samples ‘x Exit ||
"Measurement” to work with the _

performed earlier calibration/re-
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calibration. Double-click the name to enter "Measurement” mode. When the cursor is over the program name,
program description (hame and type) and comments are displayed. You may select one of three types of analy-
sis program icons in the list: large icons, small icons and the table (see buttons above the list).

Important step: enter user name. Press button with a black triangle to the right of input field to select
name from the list. You can edit the list using "User list" dialog (in "Engineer" mode). The program remem-
bers the last entry and proposes it by default. Each new name is automatically saved in the user list. Use Title
window (see below) to change name during analysis. You must also enter the following fields: company, in-
strument, analysis, date, time and comments. This data will be stored together with analysis results and can
be printed subsequently in the report or used for search in "Database™ mode.

If program "with re-calibration™ is selected, you can start spectrum measurements of reference samples

or switch immediately to measurements of work samples.
If the engineer during analysis program development specifies that it is necessary to measure dark signal pe-
riodically, then upon expiration of the specified interval the program will prompt to measure it. If you reject,
it will be possible to measure spectra; however, the program will remind continuously about this. If you spec-
ify "wait for device operating mode stabilization”, the program will open the measurement dialog during the
first session when switched to "Reference samples"” or "Measurement™ mode. The program will measure the
dark signal SD until it reaches the specified level.

Recalibration

Reference samples specified by the engineer for recalibration with the entered impurity concentration values
are shown in the table. Choose the current reference sample (to do so, click sample header in the table, or se-

lect name in the list above the table) and press [==]. Selected reference sample spectrum measurement starts.
Current reference sample is highlighted with a blue frame in the table. Use next reference sample upon com-
pletion of the required number of necessary parallel measurements. Perform the required number of parallel
measurements of reference samples and press "*Recalibration™.

Press remote start button connected to MAES or click "Enter™ button on the sample name input box to start
spectrum measurement.

&) Atom - [Platinum] = | O] |-
@ Document - & =
o . . analysis program Platinum
B Recalibration
operator Anna M.

EIEIE

. Complete || materials
sample |GSO Pt-1-5 Ne527790 *)|  sampiing H A ‘H replacement

Ag(1) 338.289 Ag(2) 338.288 |Al 257.5094 Al 308.2151 Al 309.2708 |As 234.984 | Au

I C I cC I cC I C I C I cC I
0 GSO Pt-1-5 Ne527790 0.011 0.011 0.0098 0.0098 0.0098 0.024
%= average
median
repeatability
4 11 »
‘m Engineer ‘{n Recalibration ‘/?3 Measurement Ef)’ Title Report ‘ X Exit

Button is used to discard table cells. Click cell and then click this button. Click parallel measurement
header and then press button El to delete spectrum from the table.

If the engineer specified during program development the maximum number of parallel measurements, a cor-
responding message will appear if you try to measure the excess spectrum.

If the engineer specified during program development the minimum number of parallel measurements, a cor-
responding message will appear when entering the "Recalibration™ mode.
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If "Maximum deviation of reference |@ aem- patinm =15 i |
samples from the calibration graph %" | & P :
was specified in "Recalibration” mode =

during program development, and devia-
tion is of a higher importance for a line,
then "Recommended (X %)” text is dis- || ® = 8=

played, where X is reference sample de- | [2() 228 122 22 posases cacizore
viation from the graph value, in %. Se- || A’ 2575084 527 22  nosamples 05/02/2016, "
lect lines to recalibrate and press ""Run Al 3082151 423 27  nosamples 050212016, — |

H : " Al 309.2708 493 35  nosamples 05/02/2016,
recalibration™. By default the program As 234984 346 1.2 nosamples 05/02/2016,

. . analysis program Platinum
Recalibration
operator Anna M.

Display graph

selects all lines with "recommended" || |au(1) 3122784 447 22  nosamples 05/02/2016,

textl If the Ilne was reca"brated ”Ok” Bi 223.061 287 035 nosamples 05/02/2016,
' Bi 306.772 406 24 no samples 05/02/2016,

text appears next to it. Usually parallel || \c. 3170352 463 24  nosamples 05022016,
shift of graphs is performed. If there are || [ca 3933663 398 39 nosamples 05/02/2016, i

H H Ca 396.8469 383 3.7 no samples 05/02/2016,
several reference samples, mean shift is || |5 >°°=>F *5° o samples 05/0212016
calculated. Cd 34662 284 08 nosamples 05/02/2016,

Cr 283.5629 497 3 no samples 05/02/2016, |

Replacement of Reference Samples ] ‘% Tile ‘ Regor Hx Exi

= Recalibration report

/'? Control samples

=
‘/‘é‘f Measurement

In case when analysis is performed regularly, | samples for recalibration
and reference samples were spent com-
pletely, it is necessary to introduce new sam-
ples. Use "Sample replacement™ button to Ag(1) 338.289 | Ag(2) 338.289 | Al 257.5094 | Al 308.2151
open rep|ace/add window. In case of recali- M GSO Pt-1-5 Ne527790 | 0.0107 0.0107 0.00980 0.00980

bration by concentration values, the informa- | |
tion on newly added samples may be ob-
tained from the reference material base, cop-
ied from an existing sample in the table,
filled with one value, or all concentrations
may be entered manually. If recalibration of
analytical signals mode is on, new samples
are added from the existing ones, which
spectra are registered in "Measurement”
mode. v’ OK H X cancel

Add

4 I 3

Measurement of Work Samples

"Measurement” mode is used to measure spectra of work samples. Enter new sample name in input box

above the table and use button == to measure spectra of parallel measurements. Press Enter button on the
keyboard or click "Start" button in MAES to enter "Measurement" mode.

Use buttons EEE to change whether one or several samples will be displayed on the screen as results in the
table, just like in "Engineer" mode.

"Complete sample" button prepares the screen for introduction of a new sample, it instantly prints them and
saves information to file. According to Save/Export settings, analysis data may be copied to a universal for-
mat file compatible with external programs and exported to the enterprise data base.
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,@ Atom - [Platinum] ===
@ Document — | & %
o analysis program Platinum
T8 Measurement
operator Anna M.
wep | =) T |sample GSO Pt1-5Ne527790 . | Complete A
= - | 38mp rio e sampling 3
Ag(2) 33... |Al257.50... | Al 308.21... | Al 309.27... | As 234.984 | Au(1) 31... |Bi223.061 |Ca 396.8... Cd226.5.. Cd
€ € € € © © © c c c |
@ GSO Pt-1-5 Ne527790 0.0107 0.00980 0.00980 0.00980 0.0245 0.00700 0.0105 0.00463 0.00690 0.0
(1) 0.0081 0.013 0.012 0.012 0.033 0.0084 0.013 0.0048 0.0084 0.0
= (2) 0.0095 0.012 0.0099 0.011 0.036 0.0090 0.012 0.0043 0.0079 0.0
B (3) 0.010 0.012 0.010 0.011 0.030 0.0077 0.016 0.0038 0.0072 0.0
& (4) 0.0093 0.013 0.012 0.012 0.029 0.0074 0.0080 0.0048 0.0050 0.0
% average 0.00929 0.0125 0.011 0.0115 >0.024 0.00812 0.012 0.0044 > 0.0070 0.0
median 0.00940 0.0123 0.011 0.0114 0.031 0.00803 0.012 0.0045 0.0076 0.0
repeatability
4 1 (3
m Engineer ,'? Control samples ‘% Title Report ‘ X Exit

Attention! Timely measure the dark signal!

If you work in "Preset sample" analysis mode, samples and blank parallel measurements are already entered
in the table. In this case the program will not allow entering a new sample name — select name in the drop-
down list or in the table.

If the engineer specified a limit for the number of parallel measurements, the "preset samples™ type of program,
then the number of parallel measurements for each sample is checked upon measurement start command and
upon completion of measurements.

Upon completion of measurements you can print the report. **Report™ — transfer to Preview mode before
printing (see "Report” mode). Warning message will be displayed, if you already printed the report in this
analysis program. If you answer ""Yes", the program will automatically select new registered samples in the
report for printing, which were not in the table during the previous print session. This message is not dis-
played in the "preset samples™ mode. The program returns to measurements when exiting Preview mode.

A H Use button with a dropdown menu to select and save font size in the analysis table.
Largest If at least one spectrum was registered in "Measurement” or "Recalibration” mode,
Large when exiting the program, it will automatically save he file with analysis results. It will

©  Medium be storaed in "year/month/day" database directory, file name will include the laboratory
Small . assistant last name, program name and the sequential number of analysis during a shift.
Fine . Usually, it is not necessary to search and open a file to view results received in "Assis-

tant” mode; it is more convenient to use built-in search in "Database” mode.
During program operation it automatically saves temporary files in case of accidental interruption of opera-
tion — for example, if the computer is switched off. After restarting, these temporary files are loaded with a
notification on emergency recovery without loss of measurements.
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"Database" Mode

@Atom—[Database] ==y X
@Eile Document Analysis Mode Tool Settings Windows Help _ =] =
D & & & ~ ™ 4 5 % Bi 306772 | AKG 9000 =~ ¢« »
B W e s e
K | : z :
from 1 aneapa 2005 operator | v| information 1 - -
to 31 nexabpn 2015 r. note information 2 - -
information 3 - -
days 4017
No. Date Analysis Operator Comment Samples
1 2015.January.21 09:44 YYTYHbI Koxesuna A.B. Yrle 24-3-1 noeTtop -¢ 24-3-2 nos....
2 2015.January.27 08:08 YYTYHbI Myxanoesa C.M. Yrte 61 101 50 6-0 7-0 |
3 2015.February.06 09:30 YYTYHbI Koxeeuna AB. Yrie 56-1-1 10,30 56-1-2 1345 5. i
4 2015.February.27 08:02 YYTYHbI Bazakuna H.B. Yrie 92-1-1 1015 92-1-2 14.00 25-..
5 2015.Mart.18 08:48 YYTYHbI Baznkuna H.B. 4Yrie 119-1-1 11.35 119-1-1 1135 ..
6 2015.April.08 08:21 YYTYHbI Basakuna H.B. Yrie 450 154-1-1 12.30
7 2015.April.08 16:05 UYTYHbI Basakuna H.B. Yrie 145-1-1 450 154-1-2 154-1-3 il
1] L
1 - [ 4 il files: 8
Ready

"Database™ mode is used to view and analyze saved program results. All analyses performed in "Assistant"
mode, are automatically saved in the database. In order to export analysis results received in "Engineer”
mode to the database, select "File"/"Export to DB..." in the main program menu.

File with analysis results (*.spd file) is the database storage unit. Each line in the table corresponds to a file.
"Data", "Analysis", "Name" and "Comments" columns correspond to title margins (see "Title" dialog). "Col-
umn” template includes analysis program name, where analysis was performed in "Assistant” mode.

Files meting the current filter criteria are displayed in the table. Use controls above the table to measure filter
parameters. Filter is set by default to "today" status, it displays all analysis files generated today. If several
filter parameters are specified (for example, data, name, analysis), they are combined with "and" operator, i.e.
all files must meet all specified selection criteria.

"Filter' — specify time period, for which analysis results must be shown: "today", yesterday", "this week",
"current month”, "current year”. "All" means that if other filters are not set, all files available in the database
will be displayed. In order to accelerate this operation, this list is limited to the first 1000 files. (Note the
string "found: ... shown ..." above the table). "specify..." allows defining manually the range of dates — see
"From™ and "To" fields.

""Name" — specify laboratory assistant/operator name, who performed the analysis. To do so, select it from
the dropdown menu or enter it (click "Refresh™ button when done). List of names is generated from two
sources:
1. names contained in "User list" dialog,
2. names are added from files already viewed in "Database" mode.
It is recommended to specify "Filter" field first. The program will sort out all files according to the specified
dates and fill the user list, then specify "Name" field. Use this filter to define, for example, how many analy-
ses were performed by an operator with this name within the specified time period. To do so, specify the
dates first (see "Filter” field), and then the "Name"; other filters must be blank.
"Analysis™ — specify analysis program name. To do so, select it from the dropdown menu or enter it (click
"Refresh™ button when done). Name list is generated from two sources:

1. names of all currently existing analysis programs,

2. names are added from files already viewed in "Database” mode.
It is recommended to specify "Filter" field first. The program will sort all files by the specified dates and will
fill the user list. After that, specify "Analysis™ field. Use this filter to define, for example, how many analyses
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were performed using the specified analysis program within the specified time period. To do so, specify dates
first (see "Filter" field), then specify "Analysis" field; other filters must be blank.

"Template™ — similarly to "Analysis", but program runs according to the "Template" field. Specify "Tem-
plate” field together with "Analysis" field, because the same program may perform various analyses. For ex-
ample, to control content of a particular element individually or in groups.

Analysis queries may be received from various sources (workshops, departments, etc.) These analysis aspects
may be specified in "Template" field for a more precise selection in the "Database™ mode.

""Comments™ — enter text and press "Refresh” button. Entered text appears in "Comment” filed of the File
title.

Click column header in the table to sort the files found.

Click again the header to sort column in descending or ascending order.

"Information 1,2,3"™ — allows searching analyses with additional fields, such as "Workshop"”, "Furnace",
"Melt", "Time", etc.

The following buttons are located under the table for main database operations:

N - = Select and unselect strings in the table list
N . [

"Update™ — search again files that meet the specified filter criteria.
""Open' — open file from table in "Atom" program. File is opened in a new document.
"Import" — specify one or several files in "Open File" dialog to copy them to database.

""Remove" — remove selected files from data base. It is greyed when there are no selected strings.

""Database setting" — "Database setting" window appears, where you can specify what exactly
must be copied, and what conversion changes will be made. You can also specify destination direc-
tory here. Use this mode to create user-defined text files of report based on .xsl-files to export re-
suts to external programs.

"Export™ — manual export from database for selected files. Copying files and XSL-conversion
could be made while conversion. It is greyed when there are no selected strings.

"Analysis' — view Shewhart graphs for selected analyses. In order to simplify operation, it is rec-

I OOV

% 7

vl ommended to enter beforehand the information on reference materials into the reference sample
database and the respective metrological parameters into the code of standards. Then, select neces-
sary items from the list to create graphs of repeatability, precision and errors for each element. You
can also export processed data to MS Excel for subsequent processing. Select any point using the
cursor in the graphic window to select it in the table of results. Double-clicking analysis table line
to open a data file that corresponds to this line in the "Engineer" mode.

Database settings P Export from database - [éf

main directory: C:\Atom 3.3\DB\ T CAAom EI

Bl =i ! _
description path || [lcopy spd-files overwrite existing files
] C\Atom\dat [ copy xml-files
Ri\borissov\DAT_SPD\ []apply xsl-transformation ...
W [Dvome ] launch program: C:\Atom 33\Checklexs ]
| ok || cancal |
automatically export new files adjust...
ok || Cancal |
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@ Aiom - Databzc) W ] ()
g File Document Analysis Mode Tool Settings Windows Help ‘ o ” & ” % ‘,
D @& - o | % 4% B 306772 | AKG 9000 - ¢ LTI
i 0.041 : : : SO type of analysislrepeatability (convergence) map V]
i o oo [FocT 27611-88 ayryn -
1 ke
0.031 T only selected files @ aI.I file=iiopgatabasy
! window
| 9
I i @  specified value 0029  |4rig -
| 0.02 i =] standard deviation 0.002719 il
i i = [E=i] number of parallel 3 I
i : : : : : :
|| 001 : e R : q = action 0.0118 14
| ool uE 0 N P P o T
Al Al ped | BN - A o :
: : . : : ! . o
i A A AL ] - . :
0 i J'J .JJ "Vj W"-.._ - L‘I‘. y .\.JY\ }JLJ : I hu "J w M = centerline 0.0046
I 10 -15 - 30 45 - 80 75 - 90 105 -120 -135 -150 165 - ol 126 of 153
4 m »
1 Mn 263.8173 | Mn(1) 293.3... |Mn(2) 293.3... |P 178.2216 S 180.66881 | S 18256211 |Si251.6113 Si(1) 212.41... | Si([2]
[ 13 Urie 17:30 1.3149 1.2537 0.16592 0.045827 0.046060 0.98211 1.0145 O.SE
.‘ 14 Urie 17:30 1.2500 1.2537 0.16915 0.039006 0.046060 0.98211 1.0601 0.8— I
: 15 Urie 15.01.2015 0... 1.2542 1.2886 0.17441 0.045556 0.039736 0.92793 1.0707 0.8
Il |16 Urie 05:03 1.2500 1.2886 0.16904 0.039276 0.039736 0.92793 1.0600 0.8
1117 Urie 05:03 1.2542 1.2886 0.17441 0.045556 0.039736 0.92793 1.0707 08
: 18 Ulle 05:03  1.2500 1.2886 0.16904 0.039276 0.039736 0.92793 1.0600 0.8
| 19 Urie 08:29 1.2500 1.3019 0.16907 0.039052 0.035984 0.91060 1.0602 08 ||
: 20 Ulle 08:29 1.2333 1.3019 0.15737 0.041973 0.035984 0.91060 1.0503 0.8
21 Urie 21:56 | 1.2500 1.2393 0.16900 0.039050 0.046062 0.97245 1.0604 0.9 |y
22 Ulle 16.01.2015 1... | 1.2407 1.2451 0.17918 0.062360 0.046547 0.87920 1.0897 0.9
23 Urie 19:46 1.2320 1.3267 0.15808 0.027134 0.045964 0.89331 0.7(= |
< [ I | 3 f
i
Repor H X e ‘ -
i
Ready :
' TR — I I T =] g
OAtom—[Datab?se]. - — L=
|g Eile Document Analysis Mode Tool Settings Windows Help ‘ o H & ” x‘
D& W& - oo H (2% B 306772 | AKG 9000 - « LNt
17 : : : : : : . . - type of analysis lconcentration values ']
2 grade m -
5]
§ =, all files from database
T only selected files @ window
=
............. e specified value Urin -
=] standard deviation
= = number of parallel
(=3
= action
............. warning
2
& centerline
120 S BRI BN N
70 80 190 100 110 120 130 140 150 160 170 - ol 166 of 166
< 1 »
Mn 263.8173 | Mn(1) 293.3... |Mn(2) 293.3... | P 178.2216 S 180.66881 | S 18256211 |Si251.6113 Si(1) 212.41... | Si([«
1 Urie 28.12.2014 0... 1.3195 1.2681 0.16761 0.038791 0.037246 1.0211 1.0915 09=]
2 Urie 06:12 1.2569 1.2689 0.19030 0.036376 0.048482 1.0312 1.0436 1.0
3 Urie 06:12 1.2500 1.2689 0.16956 0.039309 0.048482 1.0312 1.0600 1.0
4 Urie 12.01.2015 2... 1.3000 1.2355 0.15593 0.038990 0.053040 1.0317 1.0705 0.9
5 Urie 21:39 | 1.2500 1.2104 0.16900 0.039000 0.038936 1.0766 1.0600 0.9
6 Urie 21:39 | 1.2500 1.2104 0.16900 0.039000 0.038936 1.0766 1.0600 0.9
7 Urie 21:39 | 1.2222 0.16505 0.033368 0.038936 1.0766 1.0751 0.9
8 Urie 21:39 | 1.2500 1.2104 0.16900 0.039000 0.038936 1.0766 1.0600 0.9
9 Urie 14.01.2015 1... 1.2500 1.2294 0.16948 0.03%001 0.045131 1.0048 1.0603 0.8
10 Urie 10:23 1.2500 1.2294 0.16948 0.039001 0.045131 1.0048 1.0603 0.8
11 Urie 17:30 1.3149 1.2537 0.16592 0.045827 0.046060 0.98211 1.0145 0.8~
« [ i [
% Repor H X o ‘
Ready J
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""'Standards' Mode

Standards mode is used to enter and edit tables with standards for operative control of convergence and re-
producibility of analysis results. This manual section describes user interface, for more details see "Use of
Standards" item in "Working with program™ section.

@ Atom - [Standards] = = x
D & @ & -~ B 4 F2 | %  Bi 306772 | AKG 9000 =~ 4 » SN
@ @ Rename [P Disable editing H ﬁ
l‘ = | Add element lihj
=S| TOCT 27611-88 uyryH -
element(s)
element concentration range C min \
C max
5 B
@ . If convergence standard N of 2
Elem... s, (Cmin Cmax] N par d abs d rel D abs D rel| d abs |V i
As 0.01 0.02 3 0.005 0.006 drel
As 0.02 0.05 3 0.008 0.009 . E
reproducibility standard D abs h
As 0.05 0.1 3 0.014 0.015
D rel
As 01 0.2 3 0.023 0.025
Cr 0.01 0.02 3 0.005 0.006 || stability of calibration characteristics M rel 1
Cr 0.02 0.05 3 0.008 0.009 [ abs
Cr 0.05 0.1 3 0.012 0.013 el B G (s r
Cr 041 0.2 3 0.023 0.025 r
Cr 0.2 0.5 3 0.03 0.04
Cu 0.02 0.05 3 0.012 0.013 FLIIE
Cu 0.05 0.1 3 0.018 0.02
Cu 0.1 0.2 3 0.027 0.03
Mn 0.1 0.2 3 0.02 0.025 0K \ ‘ e L
\ base / GOST R I1SO 5725  result
Ready

n Enable editing

Switch "Edit" mode on to add and edit information on Standarts table . When edit-

ing is complete, save the document (button F1 ) and press button o’ rsable ediing
Names of entered standard tables are displayed in the upper part of the window. Select a name to display the
list of elements with standard values of operative control (in the lower part of the table).

Press @ above the list of tables and specify new table name and comments in the open dialog to add new
standard table.

Tables are arranged in such a way that standard values required to execute an analysis program are located in
one table. Or, in other words, a standard table (one table) must conform to each analysis program (if stan-
dards are used to execute it).

Click @ above the list of elements to add new string to the table. Specify element name, concentration
range (if any) and the required standard values in the dialog.

Click table name and then press @ to delete it.

If some values are not used or are unknown, they may be skipped.

Difference criterion for N parallel measurements is applied to check the convergence standard according to
GOST or the analysis procedure in use.

Reproducibility standard is checked as per difference criterion for 2 measurements.

Relative error limits are used to check homogeneity of reference materials and to attest procedures and com-
mission SRM (see "SRM attestation™). All calculations are performed according to OST 95 10554.
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Position cursor over the respective cell of the table to modify the entered value and enter new value.

Click the leftmost cell of the string (name of the element) and press @ to delete strings from the standard ta-
ble.

Click column header where you want to start sorting to modify the sorting order in the table. For example, in
order to sort the table by element name, click Element column header. Click again to change the sorting or-
der, either in ascending or descending.

All entered standard tables are saved in a file, usually in "atom.dps" file. Click button & | to load another file
with standards. If it is necessary to loaded automatically the standard file when launching the program, spec-
ify it in "Files" dialog.

Use button B to save standards to file. If standards were edited after program was loaded, you will be
prompted to save changes when exiting the program.

Button [ deletes all information on standards.

"Reference Material'* Mode

It is used to fill information on reference materials that are used to create calibration graphs and perform re-
calibration. This information includes names of samples, reference materials, and known concentrations of
elements in each sample.

H n R iy s - . Enable editing )

Switch "Edit" mode on to add and edit information on concentrations & . When edit-

.. H ' Disable editing

ing is complete, save the document (button ** ) and press button

r@Atom— [Reference materials] . — - == i&‘
@Eile Document Analysis Mode Tool Settings Windows Help & =
D & | & ~ T 4 T2 | % Bi 306772 | AKG 9000 =~ 4 b SN
[ add | IE@ delete ] l rename ... | ‘ﬂ Disable editing ‘ ‘ = Save ‘ ‘ =

|2 Copper nikel PRO2 MBH -

Bl  add l IEﬂ delete I ~E l \ add = delete
Sample name Sample code m Element | Concentration Comment
CRM PRO2 MBH 36X 274 A Ag 0.0048

CRM PRO2 MBH 36X CN1 N Be 0.0008

CRM PRO2 MBH 36X CN11 A Bi 0.0206

CRM PRO2 MBH 36X CN12 A Cd 0.0096

CRM PRO2 MBH 36X CN2 J Co 0.0159
CRuPRozmBraexchziA ] NEMc oo | |
CRM PRO2 MBH 36X CN22 A Cu 0.0321

CRM PRO2 MBH 36X CN23 A i Fe 0.0316

CRM PRO2 MBH 36X CN24 A I Mn 0.0391

CRM PRO2 MBH 36X CN3 M Ni 5.5

CRM PRO2 MBH 36X CN4 K P 0.053

CRM PRO2 MBH 36X CNS N Pb 0.051

CRM PRO2 MBH 36X CN6 Sn 0.038

CRM PRO2 MBH 36X CN6 H Zn 0.0203

CRM PRO2 MBH 36X CN7 F

CRM PRO2 MBH 36X CN9 J

CRM PRO2 MBH 36X SP1 A

CRM PRO2 MBH 36X SP2 A &

< 1 2

I
|Ready

The list of entered samples is specified in the left part of the window. Besides the name, "code™ and "com-
ments" may be assigned to each sample. Sample name corresponds to its name in the analysis table. "Code"
may be used to enter full sample name, comments are a user-defined accompanying text.
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Sample list may be divided into several directories for easy navigation. Specify directory in the "Add refer-
ence material” dialog, where the sample will be located (see below). Samples from the current directory are

L2

Atom

=)

displayed in the list; select directory name in

@ ) Program found a sample with such name
~  in database of reference materials (RM DB).
Take reference material element concentration from database?

|

Het

&

dropdown list above the sample list to change the
current directory.

If, when adding new sample into the analysis ta-
ble the program finds a sample with the same
name in the reference materials list, the following
message will appear:

If you answer "Yes", "SRM" fields for elements specified in reference material mode will be filled for the
new sample.

Press the top left button add | to add information on the new sample. Fill the required fields in the
open dialog and press "OK".
Description of dialog fields is provided above.

Select samples in the list and press = 9= |0 delete them.

Each sample includes a list of elements with known concentrations. Click sample name to display the list.
The list consists of three fields: name, concentration and comments.

You may enter information in blocks with names of samples and elements, just like in the table:

First line must include .
Sn Zn Fe Ni Sb Cu Pb
symbols of elements
341 | 5.66 | 271 | 0.094 | 0.74 0.50 85.35 | 5.0
342 | 6.39 | 3.26 0.15 0.91 0.29 84.65 | 4.09
First column must include 343 | 7.22 | 3.81 0.20 1.30 0.21 83.90 | 3.25
names of samples 344 | 8.17 | 4.83 0.21 1.88 0.12 82.50 | 2.16
345 | 9.3 | 5.59 0.55 241 | 0.074 | 80.77 | 1.24
The program prompts to enter text to copy this table from Word or Excel program to Windows buffer
Copy data from clipboard [ @) Atom - [Reference materials] o o
{5 file Document Analysis Mode Tool Settings Windows Help S - o o o
select data from clipboard to paste: D & | &~ T % S| % Bi | 306772 | AKG 9000 ~+ 4 b
@ fmport 16x1 from dipboard B T
241 g,s th g%m gh?q 320 8535 :% Bl edd Bl delete 1 le5T @ B g B see
a5 72 sl 020 1m0 021 a0 4% 11
344 817 483 021 1.88 0.12 82.50 2.16 text information about samples
paste copied samples
(53] add = delete &y B * + = 2]} add B
Sample name Sample code Element Concentration Comment
ECRM 379-1D Sn 5.66
GSO Pt-1-8 Ne532597 Zn 271
72171 Fe 0.054
I . | |~ 0.74
342 Sb 05
oK Gancel 343 Cu 85.35
344 Pb 5
345

You may change the sorting order in lists of samples or elements. To do so, click column header to sort sam-

ples and elements by. Click again the header to change the sorting order: "

ascending" — "descending".
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element - 4 . {&J‘
freer Click add | above list of elements to add once the ele-
lement(s) ment information. Fill fields in the open dialog and press
HOKH'
concentration 123 Select elements in the list and press B! 9= to delete
comment them'
Double-click field values and edit them directly in the field
to modify them.
l OK l ‘ Cancel ‘
[l

Click B |0 copy information samples and concentration to analysis files
"Engineer" mode has options to copy information to analysis files also. To do so, use reference material da-

tabase window button( .

"Grade Guide' Mode

This mode is used to enter information for automatic grading of samples. User enters grades (of alloys) and
concentration ranges of its elements.

Current version of alloy database provides information from several reference books on composition and
properties of steels, cast irons, bronzes, brasses and other alloys.

Add "Alloy" column in the analysis table to display grading results. The program calculates mean concentra-
tion for each sample element

(7] Atom - [Grade Guide] - o ;
&E\\e Document Analysis Mode Tool Settings Windows Help — &l x and dlsplays a” grades Corre_
D & | &- B - 4 % Te 238578 | ACSKG 1500 v 4 b sponding to the entered con-
we e s T ce_ntration ranges based upon
E%\Allawedwting b save ﬂ Properties | ;) Search | @ Marking | & Listofall sources thls data
["] Fast search: e Alloy names A5 o )
=3 Aluminum, aluminum alloy Aluminium technical grade A” grades are lelded IntO
S g comment several directories for simple
3= secam: | NAvigation.
; ﬁs Chemical properties | Other properties | Designations | Sources Actlvate edltlng mode fIrSt
i e e | (use button "Allow editing”)
B e s v 03 to change and add information
i e - T o on alloy grades, then start add-
§ g — o ing, updating and editing.

List of grades is located in the
left part of the window. Each
grade contains a name, code
(of full name) and comments.
Click "New alloy" above the
list to add new grade. New
record will appear in the cur-
rent directory, which fields must be filled with respective information. Use "drag and drop"” method to move
alloys from one directory to another.

Select grades in the list and press "Delete" button to delete them.

Each alloy has a list of element concentration ranges. Information on the range includes element name,
minimum and maximum concentration and comments. Press "Add" above the list of ranges to add new ele-
ment; choose element and specify values. It is not necessary to enter both range limits to specify only the
lower or upper limit; but at least one range limit must be entered. Select elements in the list and press "Delete
selected" to delete them.

You can change the sorting order in the lists of grades and ranges. To do so, click column header to sort sam-
ples and elements by. Click again the header to change the sorting order: "ascending” — "descending".

Ready
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Double-click field values and edit them directly in the field to modify them.
If you start typing text in "Quick search” window, the program starts searching among alloys and will display

the list of respective alloys.

Use Search tab for a more detailed
searching in the grade guide. You may
specify values in any field that includes
information on alloy grade, or you may
specify only concentration of any ele-
ment with various parameters, such as
range, limit etc.

Press "Search™ button to update the list

of found alloy grades (meeting the cri-
teria).

""Analysis Programs' Mode

ument

m alysis Mo
=

[T} =]
ooz

e

(2]
B Fil
0O
B P

[ H I

‘ﬂAHuw editing

Search results are displayed (4)

de

)

=53 Aluminum, aluminum alloy
=0 Primary aluminum
P A0
-
P AsE
P A95

Atom - [Grade Guide] = &=
Tool Settings Windows Help _ =] =
g A:_ ® Te 238578 | ACSKG 1500 viod »
[ save @ Properies /- search € Marking | & Listofall sources
[] Name contains:
] Name does NOT contain
[] Requlatory document:
[J Source: v
[] Substitute contains:
[] Comment contains:
[J Comment available [J Ne comment
Impose conditions by chemical elements X Delete selected
ON  Element Search condition From To
o v v
Search
z [] Search in found  Resetsearch
=2t E: fields
[ Add to the already found

This mode is used to display and measure some analysis program settings. Programs are used to perform rou-

tine analysis in the "Assistant"
= | E |l

@) Atom - [Analysis programs]

@ file Document Analysis Mode Tool Settings Windows Help

D & & & -~ > 4 | %

S

directon, C:\Atom 33\Templates\

Program
Grafite

Type
With recalibration
With recalibration

Comment Recalibr,

Platinum 06/02/16

Ready

Bi 306.772 1 AKG 9000
name: Grafite

file: Grafite.spd

type: With recalibration

prompt for dark signal measurement

[ measure SD. Maximal value, %:

number of parallel
min
max 4

["]enable rotation during recalibration

display in 'Assistant'

Cu 219.5683

H E B

Cu 288.293

(Cu 299.7364
[Cu 303.6101

Cu 306.342

comment:
usual analisys with electrodes

4

Maximal deviation of control refernce
2 materials from the calibration graph, %

_--| mode.

Select application name in the

list to the left, change neces-

sary settings and press "OK"'.
. Or press ""Delete", if you want

onoe every 30 mi | to delete analysis program.

i Double click the list of pro-
grams to open a file in the se-
lected program in "Engineer"
mode.

Press OK after online editing
of analysis settings or the list
of lines and columns to be dis-
played.

Most recent recalibration re-

»

4

EREA -
Bi(2) 306.772

|x

Delete last recalibration results

" sults are applied when starting

analysis program in the stan-

@ om]

[/ OK

Delete

X

dard mode. Press "Delete last

recalibration results" to return

the program to initial calibration graphs.

Developing Routine Analysis Programs

This mode may be activated in "File'* menu using ""Develop Analysis Program..." item.

This automatic mode is essentially different from the similar procedure in the previous versions of "Atom™ pro-
gram. Major changes were mainly made in standard operations, which are run by the program itself through
obtaining necessary information from the engineer by means of query dialogs.
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This mode is the final phase in developing the routine analysis program. To accomplish it, follow necessary and
obligatory procedures for checking and preparation of several settings in "Engineer"” mode:

1. usually, in order to develop a program, spectra and calibration graphs obtained earlier are used, i.e.
you shall start with reading the data saved earlier;

2. if you create a completely new analysis, you shall add all analytical lines of elements and reference
lines measured (as it is specified in the analysis procedure) to the analysis table; compare analytical lines
with corresponding reference lines; enter all necessary parameters to calculate line intensity values, calibra-
tion graphs, concentrations; register and record reference material spectra in the analysis table to built cali-
bration graphs; select reference lines to control spectrum position relative to the detector;

3. set "Measurement” mode, parameters for spectrum registration and generator control according to the
analysis procedure — burning time, exposure (including the number of spectra when working with "Time
record™ parameters);

4. if constant graph method is used, analysis tables must include spectra of reference samples or refer-
ence materials, which will be used to control the calibration graphs;

5. customize the analysis table view, usually concentration column is displayed, including "Mean" and
"RSD" or "difference" values;

6. customize Report view, if the laboratory assistant must print it;

7. if matrix printer with continuous or reel feeding is connected to LPT1 port of the PC, you can specify
instant printing during the analysis (open dialog in the main program menu "Settings/Log ..."", detailed in-
formation regarding this dialog is provided below).

Upon completion of preliminary operations, programs development starts, and first "Analysis program name"
dialog opens (menu **File’ > "Create analysis program...").

ATOM program uses Windows system windows message buttons so their caption depends on system language
setting and could be in Russian or English at different computers. Here is translation for helping:

[C<timan] Back Forward oK, Ready
| omera | cancel oK e | No

Fill program name field or select it from the list of com-

AfRiri eporgp nafie - W5 plete programs. In this case the current program will be
i program rame replaced, and the program always warns you about it by
(9. Coarse Copper’ "Stee! Alloy” etc): means of a confirming dialog. Specified name will be

Platinur] - subsequently included in the list of complete programs,

in the database, report etc.
Move to the next stage — click "Next" button
=)

Atom

Program name will be displayed in the program list in "Analysis programs” mode, as
well in the list of available analysis programs in "Assistant” mode.

| Program name cannot be empty. ' - ) Program with this name already exists.
If the name of an existing program is selected (see drop-down list), then the existing d . . . =
program will be replaced by the new one. Overwrite the existing program with a new one?

Yes' - overwrite,

‘No' - return to dialog box, select another name.
Click "Next" to continue.

[ & J[ e |

< Hazan Lanee > ]‘ OTmMeHa ‘

Use unique Analysis program names — existing names
are checked before creation.
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~ N
Type of the analysis program . ﬁ
Program type defines the operation workflow.
' ©with recalibratior) [by congentrations '

laboratory assistant can record spectra of control reference materials, specified by
the engineer, and perform recalibration. Samples are d without limitati

(©) specified samples
laboratory i only les specified by the engineer. New samples
and parallel measurements can not be added. Calibration graphs remain unchanged

(©) arbitrary samples
laboratory assistant specifies names of working samples. Calibration graphs remain
unchanged

Click "Next" to continue.

< Hazan " Hanee > } l OTmeHa ]

Samples for recalibration : - ﬁ

Select samples to perform recalibration
| W E =8 GSO-4 Pt-35

Sample  Elements Disabled - H E E=

[[1GSO .. AgAlAs AuBiCaCd.. MoRuSh.. [As 0.00258

[[1GSO .. AgAIAsAuBiCdCr.. Ca Cu 0.0035

[1GSO .. AgAIAsAuBiCaCd.. Te EillFe 0.0043

[1GSO .. AgAlAsAuBiCrCu.. Bilig 0.00126

[1GSO .. AgAIAs AuBiCaCd.. Mn 0.0028

[[1GSO .. AgAIAs AuBiCaCr.. Mo BN 0.0041

[1GSO .. AgAlAs AuBiCaCd.. MnTe 0.0034

[[1GSO-.. CrNiPdCoGe 0.0058

[1GSO-... AlAsAuCd CrCuFe.. 0.00334

[@lcso-. [AscuFeMgmnnip. [ ]
N [0GSO-. AuRhSiReTi
[Jet-1-0.. AlAuCuFeMgNiPb.. AgBiCal. i

0.0029
i 0.00086
0.0028 i

Click "Next" to continue.

< Hasan ” Hanee > ] l OTmeHa

Then estimate the number of measurements for

reference samples and the permissible deviation,
in case of excess of which it is recommended to
perform recalibration. All lines will be checked.

=)

“With recalibration” program settings .

maximal and minimal number of parallel measurements in recalibration samples

' minimal: 2

maximal: 4

maximal deviation of the control reference material from the Calibration graph, % of
concentration

4

in the "Assistant” mode the calibration graphs that do not meet this criterion, will be marked
as "recalibration recommended”.

enable rotation during recalibration.
Rotation is performed, if the number of samples is at least 2.
N Otherwise only parallel shift of the graph is used.

Click "Next" to continue.

< Hasan “ [anee > I I Otmena

select program type from the following options:

— "with recalibration™ by concentration values or ana-
Iytical signals;

— "specified samples” — laboratory assistant will be
able to analyse samples according to the number of par-
allel measurements specified in the analysis table; cali-
bration graphs are applied without recalibration;

— "user-defined samples” — the number of samples is
not limited; calibration graphs are applied without re-
calibration.

Move to the next stage — click "Next" button.

Select reference samples and specify, what elements
these samples will be applied to.

At the next stage, select lines which the laboratory assis-
tant will view during the analysis.
T (-

select data from analysis table to be displayed in "Assistant” mode

=]
Fe(2) 206.6898 .

report printing ... W

@ print only selectad columns

use current print settings

Click "Next" to continue.

| <Hasan [ fanee> | [ Owmera

At the next stage it is recommended to specify "Measure
dark signal™ and set frequency of measurement queries
to 30 or 60 minutes; in addition, you may select "Meas-
ure dark signal SD" item.

-~ N
Analysis program settings . ﬁ
measure dark signal
' once prior to starting the work and once in a specified time
interval (if specified) the assistant will be prompted to measure
the dark signal.
prompt to measure dark signal
[Jimeasure dark signal SD:
prior to starting the work in "Assistant” mode the program will
measure the dark signal SD until it drops below the preset
value. This controls the onset of the operation mode for the
device.
| maximal SD value, % : 0.015
(|
Click "Next" to continue.
< Hasan H Danee > ] l OtmeHa
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Comment to analysis program 'I X
Entt.ertsufplielmintary Inot.e to analysis ?rogratmﬁ.This text will be displayed, when laboratory Fi nal Stage iS to descri be prog ram im p I ementati On fea-
assistant selects analysis program before starting. .
Itis re.commendeq to describe the ana!ysis workflow (reference materials used, generator tu res In CO m'ments’ refe'rence sam p I eS to be u'Sed’ gen-
epereting made sinale messurement e, <1<) erator operation mode, single measurement period, etc.

use parameters according to manual

Press "Ready" and start creating the program and save it
in the list of programs.

Parameters of all stages of program developing are
stored in a data file. Press "Next" to repeat this proce-
Click "Ready’ (0 finsh creating program dure until the stage, where changes or corrections must
be implemented, and proceed to the final stage.

I | open analysis program in "Engineer” mode upon completion

‘ <Hazan " FoToBo l ‘ OTmeHa ‘

Switch to "Assistant” mode to run the developed analysis program.
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Description of dialogs

"Periodic table"

Table of elements - We3a| This dialog is displayed
when pressing the active ele-

H He 78 ment name in the "Spectral
Li Be B . C N O F Ne Pt Lines" toolbar.. It is used to
Na Mg Al Si P S ClI Ar select the current chemical
K Ca Se¢ Ti V Cr Mn Fe Co| Ni Platinum element or several elements.
cal 20 calcal A= saller e 195.09 == Clear One element among all cho-
— 1 || sen elements is active (it is

Rb Sr ¥ Zr Nb Mo Tc Ru Rh Pd ez Select \: designated Wlth que COlOUf),
Ag | Cd|In[Sn | SbTe| | Xe other selected elements are
Cs|BajtaHf|Ta| W Re Os| I B8 S Setings.. black. Lines of the current
Au Hg TI Pb Bi Po At Rn element are displayed in the
Fr | Ra| Ac | Ku list of "Spectral Lines" tool-

bar. Lines of all selected ele-
ments are displayed in spec-

Ce | Pr | Nd Pm|{Sm | Eu|Gd | Tb | Dy |[Ho| Er | Tm | ¥Yb | Lu t . d
: rum winaow.
| Th|Pa| U|Np|Pu|Am|Cm Bk Cf Es Fm Md No Lr 4 S ‘
I Click element name to select
i e the required element. There
{ are two ways to select several

elements: either hold pressed "Shift" or "Ctrl" button, or press "Select several elements” button (small blue
rectangle shall highlight at the top left on the button image). If one of already _
selected elements is clicked when selecting several elements, it will be dese- ‘E Salac ‘H H S

lected. o
The following colours are used to display elements: Al from filter
e blue background indicates the current element; all from analysis table
o black background indicates the selected elements; copper
« pink background highlights elements from the filter; -
« names of elements, for which no spectral line is specified, are indicated geology
with gray background. steel
"Clear" button deselects all elements; current ele- T

Periodic Table settings

ment remains selected.
"Select several elements" button activates the mode | Grou menager |Elements filer | Line fiter|
of highlighting several elements. Click small black |
triangle to the right of this button to open the menu Emnf_
with selection options:
o "all" — select all elements in the table; |
o "all from filter" — select all elements from |
the filter (highlighted with pink); = delets group
« "all from analysis table™ — select all ele- I
L
|

geology
steel L

ments, which lines are displayed in the
analysis table;;

e other menu items correspond to names of Ag Ni Fe Zn Si Se As Bi Cd Co Mn P Pb Sb Sn Te Mg Al Ca Cr C
element groups. Press the name to highlight |
elements of a corresponding group. ! |
Use ""Setup' button to open dialogs with control
options of elements. [ ok |[ omera || Mpumermre || Crpaska |

This dialog is used to add/delete groups of ele-
ments. Groups of elements may be used later to hlghllght at once all elements of the group in "Periodic table"
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=

Periodic Table settings

Group manager | Elements filter | Line filter

copper
I ferrum

geology
steel

Ag Ni Fe Zn Si Se As Bi Cd Co Mn P Pb Sb

=

add selected group
elements to filter

to filter

=

add selected elements ‘

=

delete all elements
from filter

list of elements in the filter :

[ ok

l ‘ OTmena ‘ MpumernTs CnpaBeka

dialog or to constraint the search in "Spurious Lines"
and "Qualitative analysis" tools. Perform the follow-
ing actions to add new group:
1. select elements to be added to new group us-
ing "Periodic table" dialog..

2. open "Group Manager" dialog (press "Set-
tings" in "Periodic table" dialog and select
"Group Manager" tab).

3. enter name of new group in the input field (at
the top right).

4. press "Add group of selected elements”.

Select group name from the list (at the top left) and
press "Delete group” to delete it.

Use this dialog to select filter elements. The filter may
be used either to simplify the search when selecting
the current element (filter elements are highlighted
with pink background in the "Periodic table" dialog)

or to restrict the search in "Spurious Lines" and

"Qualitative Analysis" tools. Select one group of elements (the list at the top left) and press the first "plus™ to

add elements to the filter, or select elements in "Periodic table™ dialog and press the second "plus”

"minus" to delete all elements from the filter.

. Press

"Line Filter" bookmark corresponds to display setup dialog of spectral lines.

Use "Group Manager" and "Element Filter" to limit in advance the number of elements, which spectral lines
will be analyzed by the program in "Spurious Lines™" and "Qualitative Analysis" tools.

""Measurement mode"'

Measurement Mode

e
Open this dialog by pressing “©° button lo-

=

Preburning sec.

exposure 60

SEC.

Number of spectra 1

total exposure time 1 min 0 sec =
| preburning : 0 sec (0 accumulations).+
exposure : 60 sec (1 spectra * 400 accumulations * 150 msec).

measurement unit for

-
"Preburning” and "Measurement time" |

|in seconds

cated on the "Working with Device" toolbar.
The program stores all settings individually for
each document (file with analysis results). If
several documents are open in the program with
different measurement settings, change of the
active document will also change the settings.
Settings are saved when saving the document;
settings are loaded together with the file.
Various options of measurement settings are
considered below depending on the spectrome-
ter type and spectrum analysis features.
Currently, operation and control of the genera-

More =y 4 ‘ { OK

l ‘ Cancel ‘

tor start-up is supported according to different

schemes —

Simple

Arc-spark excitation — Vesuviy, Fireball, UGE-4, IVS-29, etc.
Pulsed laser excitation — LMA-10

Argon spark stand

DFS-51, Polyvac, SpectroLab S, etc. for vacuum
argon feed control using electromechanical relays

spectrometers  with

Grand Expert

For spectrometers with microprocessor argon feed control. This is a se-
ries of Grand Expert, Favorit and other spectrometers.

Continuous sample feed

etc.

ICP and AAS spectrometers — ICAP-61, SpectroFlame, Kolibri, S-115,

Own dialog is provided for each operating mode, where the corresponding parameters are specified.

"Preburning™

VMKO.157UM L.50
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""Measurement time" — duration of spectrum measurement.

"Number of spectra” sets the number of burning spectra, which shall be registered.

Depending on the mode of operation with distillation/burning spectra the measurement result will either be
one spectrum with several exposures, which the program will store, or an average spectrum and separate
burning spectra, which will be added to additional graphs of spectrum window, and will be stored only until
new measurement. For example, if this parameter is set equal to two, then the main spectrum will appear in
the spectrum window (corresponding to the whole exposure time), as well as the second and third spectra,
displayed in additional graphs, corresponding to the first and the second half of exposure. If one spectrum is
set, burning spectra will not be registered. Use of burning spectra is described in more detail in "Performing
analysis taking into account burning of elements™.

Total measurement time is equal to "Preburning” + "Measurement time" (see line of "Total measurement
time" description).

The following parameters are added when using "Argon spark stand” mode, Grand Expert, Favorit spec-
trometer or spark sampling:

"Blowing" — sets the time of stand blowing with gas before the generator start-up.
""Register spectrum starting form preburning™ — registration of spectrum and burning taking into account
the generator operating mode change.

MAES analyzer for spectrometers with argon spark stand is delivered with a special control unit providing
synchronization of blowing and various generator mode start-up times.

The following parameters are added in the "Continuous Sample Feed" mode:

"Measurement Delay" — sets the expected time of sample pass through the capillary to the excitation band.
"Number of parallel measurements™ — the set number of spectra is automatically measured.

"Pause between parallel measurements" — pause between measurements.

Spectra are registered in two stages — press == to open "Sample Spectrum Measurement” dialog, where
the operator sets the sample name and selects necessary operation. Registered spectra are automatically re-
corded in the analysis table with the specified name.
Change of control modes is described below.

Attention! All specified times shall be divisible by the basic exposure of the device. If a time is set, which is
not divisible by the basic exposure, the program will automatically correct the discrepant values and will re-
port about it in the yellow pop-up help window. Basic exposure value is displayed in the description line
(highlighted with green colour in the figure).

"Parameter measurement unit" — allows selecting the measurement units for "Preburning™ and "Measurement
Time" parameters: seconds or accumulation units. One accumulation corresponds to one basic exposure of
the device. When measurement unit is changed, all pa-

rameters are recalculated from seconds to accumulation | esrementtiods - =
units or from accumulation units to seconds. Work layout [Correction | More

All parameters have default values. If the value of a work layout  [FireBall -]
corresponding input field is deleted, and no value is exposure  [ane exposure 7

entered, the default value shall be used. Default value 7l enable generator switch
for "Preburning" is equal to zero, for "Number of spec-
tra" — one spectrum, for "Measurement time" — the i - e
minimum of possible values is set — one accumulation
(one basic exposure) per spectrum. I
Press ""More" button to open additional measurement
settings.
"Work layout' tab

" Work layout™ window defines main methods of

activation (see figure).

" Work layout™ dropdown list defines the main ok | [ ormena

methods:
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[FireBall - "Simple™ — the simple analysis mode with one relay operated
external arc/spark generator;

Simple ) . .
FireBall "Fireball' — the analysis mode with program operated external

Argon spark stand arc/spark generator Fireball-40, Fireball-250 etc.;

Continuous sample feed ""Argon spark stand" — the complex analysis mode with three
<none> relay operated external arc/spark generator;

LMA - 10 "'"Continuous sample feed" — the analysis mode with continuous

jprogram-controlled laser sample feed via flame or ICP generator;

""<none>" — reserved for integrated programmable generator like Grand-Expert or Vesuviy;
"LMA-10" — the laser spark analysis mode with one relay synchronisation shot;
""program-controlled laser' — the laser spark analysis mode with integrated programmable shot;

% ""One exposure™ — all exposure in one spectrum with possible
Ofne exposure ‘ registration of several "additional” spectra (left for compatibility);

several exposures ""'Several exposures' — registered spectrum contains all time
parts, into which the exposure was divided; it is recommended to application for all analysis techniques.

""switch on the generator™ checkbox specifies, whether to switch on or not the generator for the period of
spectrum measurement.

""Generator Mode Number** dropdown list is additionally defined during operation with Fireball generator
and the program-controlled laser, setting one of the predetermined modes.

Measurement Mode - ﬁ‘ "COI'reCtiOI’l" Tab
Work layout Correction | More | ""do not correct™ defines that the measured spectrum
shall not be corrected by sensitivity (dark shall not be

© do not correct subtracted and gains shall not be corrected).

- ""subtract dark signal’ defines that it is necessary to
subtract the dark signal, which was previously meas-
ured by the operator, from the measured spectrum (see
"Dark Signal Measurement").

(0 dark signal and amplification coefficients

¥ discard faulty diodes ""dark signal and gains' — compensate difference of

I [¥] check availability and relevancy of dark signal before measurement gaInS beS|deS dark S|gna| Subtract|0n
"leave out 'bad" diodes”™ — leave out previously re-
I || jected diodes from the spectrum. Spectrum is not meas-
ured in sections of left out diodes. See "Screening of

"bad" diodes".
""More™ tab
T e automatically take dark current reading before
| T—— - wesal| measurement”™ — the program will automatically
Work layout | Correction| More | measure dark current before each spectrum measure-
: ment.

[“liautomatically measure the dark signal before spectrum measurement ,,Sound Signal after measurement" aIIOWS assigning a
(e genersari hen tumed en sound file (".WAV" extension) to the program, which
9] Consider as normal the regenerated spectrum after readout interruption will be played upon completion of spectrum measure-
[“]do not change the base exposition, preset in the device ment. Press "CUStomize" bUtton to Open nsoundsu
dialog: use "..." button to open standard "Open file"
| | 71 sound signal ater measurement dialog and to select sound file (WAV extension). Use

other buttons to control sound playback.

b MAES button action lstart measurement v] f

Action on the Start command

-
from an external program lstart easiuement ]

OK ] l OTtmeHa Cnpaska
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"Add spectrum to analysis table*

Used to add the current spectrum (which is displayed in spectrum window) to analysis table. Opens auto-
matically after spectrum registration Or | add spectrum to analysis table -

by pressing buttonM, located at
analysis table toolbar.

Combined *‘sample name™ list is used samplename 1@ GSO Pt-1-1 Ne527786 -
for selection from dropdown list (press
button with black triangle to the right of
input field to open dropdown list) or
manual keyboard input of the name of
sample to add current spectrum to If you i
enter a name that is absent in the analy- = add supplementary spectra
sis table, new sample will be created
with such name. X Cancel
""add spectrum™ — current spectrum is
added in the end of the list of parallel |
measurements of the specified sample.
""add additional spectra™ — if additional graphs are displayed in spectrum window, they will all be added to
the end of the list of parallel measurements of the specified sample. Only additional spectrum is thus added
(not the current spectrum!?)

""cancel™ — spectrum is not recorded; dialog is closed.

m add spectrum

The program provides several options of automatic spectrum recording during the analysis — settings are dis-
played in "Table Window Settings" dialog of "Automation” window (see below).
Spectrum will also be recorded by pressing "Input™ or "Start" button of MAES, when the dialog is open.

"Add analytic line to analysis table™

This dialog is opened by pressing button, located in the analysis table toolbar. It is used to enter analytic
lines into analysis table.

First, select chemical element (click its | Ad spectalline to analysistable —

name in the table of elements), and then || st select element from the periodic ~ [47 ey

its line (the list to the right of the table || cloments ieble then selectis spectral @@
of elements). Then click "Add". Ag

Current selected element is highlighted Argentum

with blue colour in the table of ele- | tw@bleform @[ ©[ 1078652 || 335.289 1 ACSKG 28000
ments, and its name is displayed in the H He 393318 | TR
dialog upper part. Selected line is li Be B/C N O F Ne 326735 Il _ 100
drawn with a blue background in the Na Mg Al [ Si P S ClI Ar ggﬁggg : ACSKG ?3000
list of lines, and is displayed in the dia- K Ca Sc Ti V Cr Mn Fe Co Ni
log upper part. i Cu 7n|Ga Ge As Se Br Kr ﬁgjgzﬁ : - ;8 I
Press (at the top right), or double- | Rb St Y Z Nb Mo To Ru Rh Pd s9508 I " o
click the line to add the selected line. AgiCd In Sn Sb Te | Xe 350.192 1 _ 20

To add all lines with G key (displayed || ©s Ba ta Wi Ta W Re 0s i | P wress | 1

on top of the list), press @] L SRR L B L wmaost | D
After addition the program will return L display all lines

to this dialog again_. Press_"Exit" (at the Il [ e o e e e T B e e

right bottom) to exit the dialog. S T o o o o oy ey e o O I |0 i
"table view" switches output of the ta-

ble of elements: 1) Mendeleev's table; 2)
alphabetically;
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"view all lines' — if the dialog of spectral line display settings specifies to display not all lines, use this key to
make the program display all lines in the list.

If reference lines are selected for the selected element (lines recommended to be used for the analysis), they
are displayed at the head of the list lines against yellow background; besides, if such line is selected, its name
will be displayed in the upper part of the dialog against yellow background. All reference lines may be added
to the analysis table by performing the following operations:

e press button with small triangle to the right of button;
o select "Add all reference lines" in the pop-up menu.

"Columns™*

=1 Platinum A ‘
Ag(1) 338.289
Ag(2) 338.289 ‘

Move ‘

m

Al 257.5094 Sorting ...

[ 1 This dialog is opened by pressing button, lo-
— cated in the analysis table toolbar. It performs the
@] Add column . . .

e add analytic line to analysis table (press
"Add column'). Press button with black
and select column type in the pop-up menu

to add one additional type of columns.
from the analysis table. To do this, select
Al 3082191 columns in the list and press "Delete col-

I Y .
ﬁz(n g?:if; umns, it will be selected,; if it is already se-
. ' lected, it will be deselected. You may also
B 306772 use selection control button (see "Analysis
‘ Mode buttons").

Ca 317.9332

Ca  393.3663 ‘ v Exit
Ca 396 R4AR0

L ‘ED ‘ following operations:
- Delete
E R = — " triangle to the right of "Add column” text
‘ e delete one or several selected columns
Al 8092708 umn". If you press one of unselected col-
Bi 223.061
o transfer the selected columns to another

page of analysis table. To do so, select col-
umns and press "Transfer”. Select page

page: Platinum v mox rename name in the pop-up menu.
L e change order of columns in the analysis ta-
v~ (2] 1m GSOPt-1-1Ne52: ble. Select columns and use selection

movement buttons (see "Mode Analysis buttons™). You may
also open "Sort columns” dialog ("Sort" button).

« change current page — select page name in the dropdown list
at the dialog bottom. Selected page columns will be displayed
in the list.

e Create new page — pressi.i.

o delete page — select page and press ..

e rename page — select page, enter new name in "page” field
and press "rename".

e Main selection buttons E - function similarly to other dialogs, special buttons E g al-
low selecting only lines with calibration graphs or lines displayed in the analysis table, buttons

@ E move the selected group up or down the list.

Sum of concentrations

Information from spectrum

Concentration by several lines
1'v  Spectral line

Alloy measurement

Concentration factor

User-defined column
—oororoeorToT
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""Samples™

This dialog is opened by pressing button, lo-
cated in the analysis table toolbar. It performs the
following operations:

o add new sample with the specified number
of "empty" parallel measurements. It is use-
ful for initial filling of the table with names
of samples with indication of the necessary

Samples -

sample 1@ GSO Pt-1-1 Ne527786

T ‘ Add ‘
OE

Delete
EENE®REDFS ‘@ ' ‘
T Gsoriiwore

number of parallel measurements

2

number of parallel measurements for each 2o

sample; spectrum measurements are per-

analysis results file with the switched on
mode of automatic spectrum addition after
its registration.

add the specified number of “"empty" paral-
lel measurements to an already existing

4@ GSO Pt-1-4 N2527789 l l
formed after that. To do so, enter new sam- | s@ GSO Pt-1-5 527790 l Sorting .. |
ple name in “"sample name" field, select | |0® ©SO P16 82096
" " 7 GSO Pt-1-7 Ne527791 l Move l
number of parallel measurements” and | sa aso pei-s wess2se7 3
press "\| Add". Filling of the table with | | ® S5°1P® | Copy |
empty lines may be useful when generating GSO-4 Pr-35 l — | |

GSO-10 Pt-35

GSO Pt-1-2 Ne527787
GSO Pt-1-3 N2527788

et-1-019064 SOPt-21
et-2-019065 SOPt-21
et-3-019066 SOPt-21
et-4-019067 SOPt-21
et-5-019068 SOPt-21
et-6-104445

Rename

Delete spectra

Exit

‘ v

sample. To do so, select one sample: either |

by using the dropdown list of "sample

name" field (button with black triangle to the right of field), or in the sample list at the left bottom.

Then select "number of parallel measurements™ and press

<

"Add".

delete one or several samples from the analysis table. To do so, select samples in the list at the left bot-
tom (hold pressed "Shift" or "Ctrl" button to select several samples, or use selection control buttons lo-

cated above the sample list, see "Analysis Mode buttons™) and press

rename current sample. To do so, select sample in
one of lists, enter new name in "sample name" field
and press "Rename".

change order of samples in the analysis table. Se-
lect samples in the list at the left bottom and use se-

lection movement buttons (E E). You may
also open "Sort columns™ dialog (press "Sort" but-
ton).

"Transfer"/"Copy" — transfers samples and spectra
selected in the list to the analysis table of any open
document.

"Import” — loads the sample list from the text file
or MS Excel table. When a camera shot is prepared
in advance, this function (together with the mode of
automatic spectrum recording) provides the highly

automated analysis — the operator only places sam-

ples, starts spectra registration and is not distracted
by input of sample names using the keyboard.

Sorting

)

Samples sorting

@ no

ElEE M

") alphabetically

W 00~ DU W N
BERRRREREEER

S
[

110
120
130
140
15@
16 @

GSO Pt-1-1 Ne527786
GSO Pt-1-2 Ne527787
GSO Pt-1-3 Ne527788
GSO Pt-1-4 Ne527789
GSO Pt-1-5 Ne527790
GSO Pt-1-6 N2532596
GSO Pt-1-7 Ne527791
GSO Pt-1-8 N2532597
GSO-1 Pt-35

GSO-3 Pt-35

GSO-4 Pt-35

GSO-10 Pt-35
et-1-019064 SOPt-21
et-2-019065 SOPt-21
et-3-019066 SOPt-21
et-4-019067 SOPt-21

m

OK ‘ I OTtmena I I Cnpaska

Sample name may be simple and composite. Simple name is one line. Composite name is a more flexible
structure, which includes several words separated by a delimiter character. Entered name type setting is
performed in "Automation™ dialog window of the analysis table window settings (it is open by pressing

button ).
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VTabIe window settings - ﬂ‘ 'Table window settings - ﬂ‘
- —
Table ‘Automalion | Style | Buttons | Columns sorting | Samples sorting ‘Table |Aut0matian | Style ‘ Buttons ‘Columns sorting | Samples sortingl
average - O cm C sum 3 = available commands tool bar
[ result I C total 3 | separator
median | O lcomp Crm 3 switch current spectrun selected commands + || +
[ confidence interval = O Veomp | 3 = i
[ sd c lcomp 4 &  print ¥  table window settings *
[ rsd — [ statweight /lcomp 4 [EE] disabling all cells with ¢ (G  table info
O rsd, % O width c ) 2 i & disabling all cells with ¢ | separator 1
[ range statweight 4 = . ) E
m repeatabilitv el width 3 T "4) :(“";@ analysls settlngs
Il parallel measurements | separator B
W =N = =l = i :< &[] select "Columns" dialoc
I Be  select "Samples” dialoc
1 GSO Pt-1-1 Ne527786 = Platinum |l
i, GSO Pt-1-2 Ne527787 Ag(1) 338.289 = i I separator
3 GSO Pt-1-3 Ne527788 Ag(2) 338.289 B enable/disable selected |
4 GSO Pt-1-4 Ne527789 Al 257.5004 ! | separator -
5 GSO Pt-1-5 Ne527790 Al 308.2151
N 6 GSO Pt-1-6 Ne532596 Al 309.2708
' 7 GSO Pt-1-7 Ne527791 As 234.984
" 8 GSO Pt-1-8 Ne532597 Au(1) 3122784
[ OK ] [ OTtmeHa ] l MNpumennTb l l Cnpaska l [ &1 ] l Olnicia ] TR
Viewing parameters windows for main Buttons setting window for main analysis data table
analysis data table
r - N . - -
Table window setings — &) Input window of a composite sample name as one field
Autcmaton Sue | Butons | Columns soring | Sampes sorig| with a delimiter character (“space” or "Ne" symbol). You
lautosaving aftr recording 3 7 spectm may use any symbol, dash, comma, etc. as a delimiter
[] autosaving after new sample input
. character.
selected spectrum autoscaling r —
["] display sample averaged spectrum R L -
[¥] display numbering in samples list
spectra recording automatization open dialog ~
disiog box "Add spactum 1o 3ble” opens afer new specium measuremant samplename 5 m GSO Pt-1-6 532596 -
il nameNsnumber
|
‘ + add spectrum ‘
|
composite sample name I !
rementrimber é’” add supplementary spectra
input method lone field with a delimiter character v PP 1y 5pe
delimiter Ne [l B
x Cancel |
l OK I [ OTmeHa l MpUMEHNTE
Automation parameters window “One field” name
[ composite sample name - * —_— ﬂ-‘ 'Add spectrum to analysis table -
hame GSO Pt-1-1 ~
add delete 1~ 'b pm—
number 527786 -
| name  description type f SEIBETEET
name  report name line
number  series number line | 3= add spectrum
éﬁ add supplementary spectra
L
4 |
x Cancel |
i v oK Cancel | '
N ——— —

Window of composite sample name setting Input window of a composite sample name
with individual fields with individual fields

Composite sample name fields are displayed in the report as individual columns.

It is recommended to use a composite sample name for well structured names, when it is necessary to select
the shift, furnace, melting operation, locomotive number, engine number, warehouse number, date, sampling
time, etc.
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Recal I b ratl On Recalibration by concentrations
. . Element Wavele... An... Shift Status Date [ = =42
Operatlon using the permanent || piatinum - B
graph method is switched on by
4 AA. 338280 209 1087 05/02/2016, 17:46
pressing button%, located in A Al 25750904 527 2167 05/02/2016, 17:46 |5
. . A Al 3082151 423 2725 05/02/2016, 17:46
the toolbar of anaIySIS table win- A Al 3002708 49.3 345 05/02/2016, 17:46
dow; when pressed, the button A As 234984 346 1201 05/02/2016, 17:46
' ! AA. 3122784 447 2208 05/02/2016, 17:46
looks like ..--”"| After that calibra- _f:\_Bi 223061 287 0.3507 05/02/2016, 17:46 - Samples
. . . ; A Bi 306772 406 2.365 05/02/2016, 17:46
tion graphs remain unchanged irre- JCa 3179332 463 2437 05/02/2016, 17:46
spective of addition/deletion of A Ca 3933663 39.8 3.857 05/02/2016, 17:46 ‘ Report... ‘
/L Ca 3968469 383 3.66 05/02/2016, 17:46
reference samples. | ACd 226502 29.0 1.005 05/02/2016, 17:46
Recalibration dialog may be open ACd 34662 284 0.8047 05/02/2016, 17:46
= ACr 2835629 49.7 3.029 05/02/2016, 17:46 i U]
by pressing button ..--| The dia- ACr 2843249 426 2305 05/02/2016, 17:46
* A Cu 2214581 354 1.132 05/02/2016, 17:46
log allows JLCu 3247532 341 3.138 05/02/2016, 17:46 |
; ; ; ; AC.. 2227775 403 1437 05/02/2016, 17:46
* recalibration of calibration A C.. 327.3954 39.4 341 05/02/2016, 17:46 - 4 Close
graphs of selected analytic | = = — — = —

lines in the presence of control samples; calibration is always performed relative to original graphs;
e recovering coefficients of original graphs;
e switching to the report printing mode by calibration graphs.

The list of analytic lines of the analysis table, grouped by table pages, is displayed at the left in the dialog
window. Only lines with calibration graphs are displayed in the list.

Select lines in the list, which shall be recalibrated (click once the line to select it; click again to deselect it;
you may also use selection control buttons). Click the line to display its calibration graph in the calibration
graph window. Then click "Recalibrate”. "OK" text and correction factor value will appear by the recali-
brated lines, if parallel measurements translation was performed.

Two lines — of new and old graphs (highlighted with gray colour) — are drawn in the calibration graph
window after recalibration.

Click "Close" to exit dialog.

Spectral line display settings

Open this dialog by pressing button ™, lo- | |Linefiter
cated on the "Spectral Lines" toolbar. It is used

A A show in line list consider as intensity
to select the way element spectral lines are dis- Wavelength (Intensity -]
played in the list on "Spectral Lines" panel, in ionization degres sort by:
" . . . " o ntensity
Add analytic line to analysis table™ dialog, as Line type wavelength 7
well as in some other lists and dialogs. _ _
spectral range, nm |§1 90 - 470 vl
Output format ionization order, below D
) ] line detail [Medium -
Upper half of the dialog is used to set up the
output format of spectral lines: orattyeal * | Fthreshold of line intensity
""As 234984 | SAKG 250" Stan.dal'd o 0 [1% of the maximum
"display in the line list" — select elements to be Semi-quantitative E
dlsplayEd In the Ilne IISt: "] 2nd diffraction order "] 3rd diffraction order

"Wavelength" — this element is always selected,
wavelengths are always displayed in the list of [ ok || omema || Crpaexa |

Spectral lines display settings . ﬁ

spectral lines.

"Degree of lonization” — if degree of ionization ié specified for a line, it will be displayed in the line list as
symbol I for the first degree or symbol 11 for the second degree.
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"Intensity" — if relative intensity is specified for a line, it will be displayed as a number at the end of the line
(in the example provided above this number is 250). Usually several symbolical and numerical parameters
(intensity values) are specified for lines, corresponding to different types of excitation sources. Selected the
intensity values to be used in "Line intensity:" list (see below).

"Line type" — several additional attributes may be specified for a line except the intensity, for example, you
may specify that the line is analytical, in this case symbol A will appear in the line string. The list of line
types — A — analytical, C — calibration, S — standard, K — line is used for qualitative analysis, G — line is
used for quantitative analysis.

In the example provided the line describing the line type looks as SAKG.

"Line intensity" — specify in this list the possible intensity value to be used in the program. Line intensity is
displayed in the line description string in line lists, as well as in the spectrum window (in the form of vertical
blue lines above line names).

"Intensity” — intensity specified by the user

"Arc" — intensity of lines in case of arc excitation of spectrum

"Spark™ — intensity in case of spark excitation of spectrum

"Energy" — excitation potential (eV)

"ICP" — intensity for inductively coupled plasma

"PC lamp" — for spectral lamps

"Sensitivity" — ...

"Chigher" and "Clower" — parameters for semi-quantitative analysis using method of line emergence and
gain. If there is no line, concentration value is less than Clower; otherwise it is higher than Chigher.

""Sort lines by:"" — specify the line sorting scheme in the list. Sorting by wave length and by intensity is pos-
sible in ascending order or in descending order.

"Spectral range" — restriction of the line list by wavelength, or from the current profiling, or from the speci-
fied set of characteristic values "200—400", "190-470", "170-470", "185-550".

"Degree of lonization" — restriction of the line list by the degree of lonization "all”, "I", "1I", "[11", etc.

Line filter

The lower half of the dialog is used to limit the number of lines displayed in lists. Only lines meeting the
specified criteria are displayed.

"Level of Line Detail" — select one of the predetermined line filters:

"High" — all lines are displayed without limitation;

"Average" — only lines with a specified intensity value are displayed,;

"Low" — there shall be a symbol (one or several among ACSKG symbols).

"Specify” — manual adjustment of filter parameters (see below).

Select line types in the list at the left bottom. In order for the line to be specified in the list and be displayed
in the spectrum window, it is necessary for this line to have at least one specified type from among the se-
lected types. If all types are deselected, all lines above the intensity threshold will be displayed.

"Intensity threshold" — check this key, if filtering is required by line intensity values. Threshold value of
line intensity may be specified in the input field in percents of the maximum intensity for each element. If
zero is specified, threshold value will not be used, but filter will discard lines with unspecified intensity.

"2nd order™ and "3rd order" — check these keys to view lines corresponding to the second and the third dif-
fraction order (with a wavelength increased by two and by three, respectively).

Editing of spectral line parameters, addition of new or deletion of old lines is performed in **Spectral
Line Base" tool mode.
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Subdialogs of program settings
"Files..."

The dialog is open using main program
menu item "Settings / Files..." and is used
to specify start-up files and directories that
the program starts working with when
launched. Names may be entered from the

keyboard in a corresponding line or by se-
lecting it and clicking "Change..." button —
select file/directory dialog will open, where
you can find the required file or directory,
respectively.

The program will remember the selected

element and will use it all the time until the

next modification.

"\Data" designation means that this element is located in the
working directory of the program.
"c:\Atom 3.3", then the full path is "c:\Atom 3.3\Data".

"Title"

The dialog is open using main program menu item "Settings /
Title..." and is used to fill in the title fields. Title contents are
saved in the analysis results file as additional information. The
title is also used to filter database queries (see "Database"
mode).

Fill in the required title fields and click "OK".

Use the dropdown list to specify the name ("Full Name" field).
Use "User List" dialog to edit the user list..

Click "<" button to specify current time/date. Use dropdown

list of "Date" field — "Calendar" control element — to edit the
date.

"User List"

The dialog is open using main program menu item "Settings /
User List..." and is used to edit the list of program user names.
This list is used later to speed up input in full name "Title" dialog
and to select user name when entering "Laboratory Assistant"
mode. To add new name, enter it in the input field at the dialog
bottom ("Petrov Pyotr Petrovich™) and click:i.
several names, select them in the list ("Sidorov Ivan Petrovich™)
and click .

Click the required name in the list to select it; it will be high-
lighted, if it has not been selected yet; otherwise it will be dese-

Files... - -
Data directory A\Data
Database (DB) directory ADB\
Sensitivity calibration file atom.cf
Directory for results export
Spectral line database file atom.mnd
Standards file atom.dps
Reference materials database file atom.oc
Temporary Program Directory AMemp
\| |Wavelengths profiling file C:\Atom 3.3\profile-PocTos-02-2015.wl
ge OK ‘ ‘ Cancel
Title
H H H Gold Plant Laboratol
If working directory is | comen v
full John Smith -
device BAIRD
analysis Platinum method Ne 026-C-2009
date 18 mapta 2015r. B
<
time 08:33
comment...
made well
|
OK ‘ ‘ Cancel
List of application users
= =i
John Smith
Anna M.
Alice
Assistant
To delete one or .
Ivanovich =
| ok | cancel |

lected. You may also use selection control buttons above the list of names (see "Mam buttons of 'AnaIyS|s

mode™). Click "OK" to save changes.

"Display View Settings"
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View settings ~ | This dialog opens using the main program menu
EZE:? item "Setup / Splittin_g chument_Wir]d(?}Ns" gnd |s
@ type 2 . Spectr with clements windol || USEd 10 Set up the main window view in "Engineer
(B type 3 mode.

Standard main view is selected during program in-
Eggz? 2 stallation with the analysis table located below,
| Bupes spectrum located above at the left and the calibra-

tion graph located above at the right — type 5.

use popup window window

to select the active partition section - click it in the sample
window.

fix "floating" panels

| OK ‘ [ Cancel ] [ Apply ]
) Atom - [C\Atom 3.3\Templates\Platinum.spd] In a specific situation it may be more convenient to
%P4 File Document T e use another view, for exa_mr_)le, of type 0, when
5 windows are always maximized full screen, and
O = B & - e

switching between them is performed like between
tabs in dialogs.

| Spectium | Calibration graph | Table |

"Fix Floating Panels" switch is required in the following situation — to fix position of panels with buttons
used to start spectrum measurement, start various modes (e.g. "Qualitative Analysis" and "Spurious Lines").
ATOM program will restore position of buttons at the start, if the switch is turned on, or will arrange them
dynamically — like all standard Windows functions do.

"Log Settings..."

“Assistant” mode log settngs &5l The dialog is open using main pro-
[“Joutput results to dot printer in express model gram menu Item nsettlngs / Log"
print area width 80 ¥ symbols l Type test ] gnd_ IS used_ to SEt Iup' E)_(pr"ess bprlntlng
font [normal 'l printer must be connected to PC LPT1 url_ng roll:ltlne ana ySIS In La oratory
line spacing [do ot set = Assw_tant mode and/or to save results
encoding DOS - in a file, as well as to export results to
an external program. Printing is per-
7] save to file journal oxt formed using a matrix printer con-
e T 80 v symbols T nected to LPT1 port: in continuous
b mode. o _
Program behavior is also controlled in
[¥] by "complete sampling” button thiS dialog USIﬂg 'lcomp|ete Sam'
[ print |¥| export results pllng" bUttOl’]
save to file ["llaunch program E
output format [table hd

output line wavelengths

["| output parallel measurement results

OK | [ Cancel
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Example of log printout using a matrix printer

'Grey iron' program
'Laboratory assistant'

12/09/08 11:00

dark signal measurement

09/04/12 15:20:

'594 ~1' 09/04/12 15:33
Mn

(1) -
(2) -
(3) -
(4) -
(5) -
Average -
Difference

'Grey iron' program

09/04/12 15:34

11

Si
2.

ONMNMNDNRR

05

.93
.90
.06
.12
.01
.22

.0917
.0947
.0901
.0937
.0970
.0934
.0068

olNeolNolNoNolNolNol

Cr
0.

O O0OO0OO0OO0OOo

complete

operator

0832

.0847
.0833
.0816
.0837
.0833
.0031

Si
2.
.11
.08
.08
.12
.09

OMNMNDMNMNDMNMDDNDNDN

08

1
1
1
1.
1
1
0.

08

.08
.11

.388
.408
396
.326
.379
.379
.082

S

olNeolNolNolNolNolNeo]

'Grey iron' Laboratory assistant
Mg
.17
.11

S
0 .369
0
.12 0.
0
0
0
0

.383
.3717
.304
.351
.357
.079
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.29
.30
.26
.16
.35
.27
.18

OMNMNDMNMNDMNMDNMNDMNMDDNDON

This function is usually applied during operation with equipment that works round the clock in conditions of
foundry production, where regulations provide for saving of a hard copy of analysis results.

The same text results are saved to file ”journal.txt” and external printer.
Special external program could be started every time as sample is finished — the program could export saved
results to a local network database or laboratory information system.

Analysis settings

Dialog is open by pressing button :Eﬂli_'@, located in analysis table window toolbar and is used to change
analysis settings: search parameters and to calculate peaks, reference lines, create calibration graphs, calcu-
late concentration and other values.
List of analytic lines is displayed in the left part of the dialog (including additional types of columns, e.g.
"Alloy" or "Concentration Factor"), added to the analysis table. The list is grouped by table pages. In order to
change calculation parameters of line values in a spectrum or another type of column, select it in this list
(click left mouse button on its name). After that corresponding settings will be displayed in the right part of
the dialog. Settings for the analytic line consist of several pages.
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Analysis settings
------ I¥~g I (1) 338.289 h
...... MRg I (2) 338.28B% h = | Time tracking | J Control | f Interference
...... AABL T 257.5094 h oty Peak | Jig Referencelie | 5. Graph | B Concentation
""" MBI I 308.2151 h search for line limits search for line center
...... MRl T 309.2708 h
------ ABs I 234.984 h [auto search 5| (eeccon -
------ Mforu I (1) 312.2784 h [Iine intensity maximum v] search area (diodes) 3 =
...... MBiI 223.081 h
...... MABiI 306.772 h maximal width (diodes) 20 line intensity calculation
...... Jca II 317.9332 h method lintegral =
...... Mca II 203.32662 h background calculation
ll| A ca 11 396.8469 h [ . dlodes ’
under peak maximum VI
...... Mcd Ix 226.502 h [] subtract backgrou
...... fed I 346, U% h [ background paints averaging [ ]do notuse outof range peaks
------ Mcr 11 2B83.562% h - : [ muttiply by the number of accumulations
...... Mcr II 284 _ 3249 h 2 neighbourhood . . 0 I
...... Mhcu I 221.4581 h 2 | [neighbouhood + intensity threshold hd
...... hcu I 324.7532 h doubledine
...... Mcu T (1) 222.7775 h
...... fuctu I (1) 327.3954 h _ || I manual intensity value input crystal number v
Br B =y
i G o l General analysis settings ] [ OK l [ Cancel ] Apply

Other view of seiﬁngs dialog headings is possiblé; to change the view, click righ't mouse button near head-
ings, a menu will open to select among two view options.

i ‘ﬁ ee |- | |J | r | | Time tfracking | J Caontrol | [ Interference

search for line limits s

. © onlyimages Al Peak | Jior Reference line | o Graph | & Concentration
|iauto search v] [ images + text search for line limit only images search forline center

© images + text

‘auto searn ’auto search b

Each page corresponds to a certain stage of analysis results calculations:

. "Peak" — search and calculation settings of line background and intensity in the spectrum;

. ""Reference Line" — reference line for relative intensity calculation;

. "Graph"— calibration settings;

. ""Concentration" — settings for calculation of concentration and statistical results of analysis;

. "Time record" — setting periods of time for registration of various elements.

. "Influences™ — parameters for accounting of additive or multiplicative mutual interferences of ele-
ments.

. "Control™ — settings for received result check conditions depending on concentration or intensity of
spectral lines of other elements.

Custom settings are displayed for other types of columns:
o "Concentration by several lines™ — — selection of lines used from the list of lines available in the analy-
sis table.

e ""Sum of concentrations’ — selection of elements used from among such available in the analysis table.

o "Concentration factor' — coefficient type — concentration or dilution.

Each page of analysis settings ("Peak”, "Graph", etc.) may have "common settings” and "custom settings".

Settings that are specified as "common™ are identical for all lines. Change of analysis settings for one line

will lead to change of corresponding settings of other lines that are specified as "common®. If analysis set-

tings for a line shall differ for any reason from settings for other lines, they shall be specified as "custom™.

Pay attention that each page of analytic line settings may have an intrinsic state — "common™ or "custom".

This allows specifying that the line has, for example, "common" settings "Graph" and "Reference line", but

"Peak™ setting is "custom™. "u" symbol is added in the list at the left of line name, which current settings page

is specified as "custom". Other lines (without "4" symbol in the name) are considered as "common" for the

current settings page.

All new lines added to the analysis table have default settings corresponding to "common" settings.
"Information from spectrum® — information stored in the spectrum in the form of XML records.
Such information is saved by various ATOM program modules, equipment control programs, "Fire-
ball" generator, mathematical modules and other subprograms. Each spectrum contains a lot of ser-
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Adding column with spectrum information

-

Spectrum information settings

Output value in column

fastsearch

Column header (optional):

‘i/ time

spe/measurementTypeNum
spe/measurementType

speftime

speftimeStr

spefimeZone

spe/device

spefdeviceType

spefwiRange

spefcomment
hardware/assemblage/fcrystals
hardware/assemblage/crystal/diodes
hardware/assemblagefassemblies
hardwarefassemblagefassembly

4 Tl

-

Use the selected

XPath values:

spe/timeStr

I OK

]| OTMeHa H TMPUMEHHTE ‘

time

17/03/15 10:38:12
17/03/15 10:40:28
17/03/15 10:42:02
17/03/13 10:43:42

26/03/15 10:32:28
26/03/15 10:34:20
26/03/15 10:35:38
26/03/15 10:37:36
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vice information, which may be useful for operation control, for development of a technique and in
other cases. Example below presents addition of spectrum time and position column of reference
line number 1 and its view in the analysis table. It can be seen that during different time measure-
ments are with a spectrum displacement by 1 photo diodes, which is normal.

shift

0.45
0.44
0.46
0.44

-0.14
-0.17
-0.18
-0.17

Control elements are used to control "common"/"custom" state, located in the upper right part of "Analysis
Settings" dialog:

"Common settings" key specifies common or custom settings in the current settings page of the cur-
rent line calculation. If this key is deselected, settings are specified as "custom"; otherwise — as
"common®. Upon transition to "common" state, settings are specified according to "common™ settings
of other lines and may change.
"All common™ specifies all line calculation settings as “common™, and calculations of the current line
corresponding to settings. It applies only to the current settings page (for example, only for "Graph"
settings).
"All custom" specifies all line calculation settings as "custom”, and equal only of the current line set-
tings. It applies only to the current settings page.

Upon a change of any settings, "*" symbol (at the left in the list) specifies all lines and columns, which val-
ues shall be recalculated. If line settings are changed, specified as "common”, then "*" symbol will specify
all other lines with common settings. If reference line calculation settings are changed, then lines, for which
this reference line is a reference line, will be also specified, etc.

Values of several line calculation settings are displayed directly in the list of columns at the left. Click "+" at
the left of the line name to see them. Click "-" to hide these settings. You may view/hide settings of several

lines this way, by clicking "+" or "-" alternately. In order to show/hide settings of all lines, use buttons OF
and T |, located at the left under the list.

Besides calculation settings of line values in the spectrum and other types of columns, some common analy-
sis settings are also located here, which may be displayed using "Common analysis settings..." button:

"Technique"
"Reference lines"

Click one of the following buttons to exit the dialog:

IIOKII

modified settings are applied, dialog is closed;
""Cancel™ — changes of settings are cancelled, dialog is closed;
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« "Apply" — modified settings are applied, new values are calculated, the table is redrawn, but the dia-
log is not closed allowing selecting values of several settings, evaluating results of their modification,
without exiting the dialog.

"Peak"

Dialog is open using button{"%&"| on "Peak" tab, and

[l general sefings is used to set up search parameters and to calculate

ool | the intensity of lines in spectra.

| Time tracking | f Interference

ﬂx Peak | Fo Reference line | g2 Graph | & Concentration
search for ine limits seatch orlne center "Search for line center" — line maximum search
[auiosearen x| (aoseaeh - method in the spectrum.
e tonsty msimur z] | searchareacodes * B "Auto search" — the program searches for the near-
maximal width (diodes) 20 line intensity celculgtion est maximum in the set neighbourhood local spec-
background calculaton :‘:“ trum maximum from the set reference wavelength of

the spectral line.
"Semi-automatic search™ — at first the automatic
search is run. If the search was unsuccessful, it is
recognized that the line maximum matches the refer-
ence wavelength.
"manual selection” — manually fix position of the

line maximum using button”T™. This item is avail-
able only for "custom™ settings of "Peak calculation™ for a spectral

d k i
[un Elpeax mamen v] [¥] subtract backgrou

[Clbackground points averaging [ do not use out of range peaks

: Dmultlply by the number of accumulations
neighbourhood +

intensity threshold 0 -

crystal number -

2
2 neighbourhood

double-line

[ manual intensity value input

search for line center

auto search - .
auto search Ime'_ . . .
semi-automatic search "Neighbourhood of search (of diodes)" — maximum distance of the

manual selection
lirleft nearest
right nearest
Imaximal in the search area

found local maximum during automatic search of the line maximum
from the set wavelength. If the distance turns out to be more than the
specified value, it is recognized that the peak was not found.

After the line maximum in a spectrum is found, left and right points of the background are searched.

"left search”, "right search™ — the program searches for the nearest in the left or right neighbourhood local
spectrum maximum from the set reference wavelength of the spectral line.

"maximal in the search area™ — the program searches for the maximum in set neighbourhood local spectrum
maximum from the set reference wavelength of the spectral line.

search for line limits ""Search for line limits'" — select method to search line borders (left

auto search ~| and right points of line background).
mn ‘ "Auto sea_rch" — the program looks for_the next local minima
g from the line center to the left and to the right.
maximal width (diodes) 20 e "Manual setting" — user sets the position of the left and the

right background point using buttons -/ and M |, This item is
available only for "custom™ settings "Peak calculation™ for the spectral line (see "Analysis Settings"
dialog).

"Maximum width (of diodes)" — maximum distance of the local minimum from the line center during auto-
matic search of line borders. If the distance turns out to be higher than the specified value, the background
point is set at the specified maximum distance.

Background value under the line is calculated according to the found left and right background points.
""background calculation™ — select method for calculation of back-
ground intensity under the line.

background calculation

e "Under the line maximum" — background intensity at the inter-
section of the line maximum and the straight line connecting the

left and the right background points.
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"Mean value" — background intensity is equal to the mean intensity value of the left and the right
background points.

e "Minimum" — background intensity is equal to the minimum value of intensity values of the left and
the right background points.

e "Maximum" — background intensity is equal to the maximum value of intensity values of left and
right background points.

e "To the left" — intensity of the left background point is used as background intensity.

e "To the right" — intensity of the right background point is used as background intensity.

"Averaging of background points™ — average intensity value of several adjacent items in the specified
neighbourhood of background points may be taken as the intensity of the left and the right background points
(see below).

"To the left (diodes)™ and ""To the right (diodes)" — number of the adjacent diodes used for averaging, lo-
cated in the neighbourhood of background items individually for the left and the right point.

e "To the left of point” (for the left) and "To the right of point” (for the right) — the specified number of
diodes is taken for averaging, including background point for the left point — to the left, for the right
point — to the right of the line.

e "Neighbourhood" — the specified number of diodes is taken for averaging around the background
point:

o with 1 specified diode this is the spectrum value in the background point;
o with 2 specified diodes — in background point plus 1/2 of spectrum values to the right and to
the left of the background point;
o for 3 diodes: — in the background point plus to the right and to the left of the background
point, and so on.
"Line intensity calculation method" — possible options:

line intensity calculation

e "Average" — intensity is the mean value of intensity values of
diodes in a zone, which center is located on the wavelength cor-  method lintegral -
responding to the peak maximum, and width is equal to the iodes ﬁh
number of diodes specified by "diodes" parameter. If the aver- area
. . . | subtract backgr )
aging zone covers a diode part, then only the corresponding part Gaussian
of this diode intensity is taken into account while averaging. donotuse out¢shape
« "Integral" — intensity is the integral of intensity values of diodes in a zone, which center is located

on the wavelength corresponding to the peak maximum, and width is equal to the number of diodes
specified by "diodes" parameter.

o "Area" — intensity is the integral (area) between the left and the right border of the peak (background
points).

e "Gaussian" — peak intensity is the Gaussian distribution intensity (see "Normal distribution (Gaus-
sian distribution)™), which most precisely describes the spectral region between the left and the right
background point. This method is recommended only when a spectral line of the base or another ele-
ment is located near the analytic line of the defined element. When using this method, it is possible to
specify in addition the spurious line, allowing taking into account its contribution to the analytic line
intensity. To do so, switch on **Accounting for spurious lines™ and click *..."".

There are two methods to select the spurious line in the opened dialog: either as a spectral line (button 4 ),

or as red spectrum cursor position (button «| ). In the first method the spurious line shall be selected before-
hand as the current spectral line, and be displayed in "Spectral Lines" toolbar. Use "Spurious Lines" tool to
define the element line that is spurious. In the second method it is necessary to set beforehand the spectrum
cursor on the spurious line peak maximum. The algorithm currently provides accounting only for one spuri-
ous line.

"Diodes" — number of diodes for "Average" and "Integral” methods.

""Subtract background™ — defines, whether to subtract background intensity or not from the line intensity
value.
"Do not use out of range peaks" — intensity is not calculated, if there are points with ADC overflow in

spectrum points used for intensity calculation (these are highlighted with red colour on spectrum graph).
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"Multiply by number of accumulations” — the calculated intensity value is multiplied by the number of ac-
cumulations (number of basic device exposures), which the spectrum was registered with.

"Intensity threshold" — if the calculated peak intensity value is less than the preset value, it is recognized as
uncalculated; it is recommended to use a small number to exclude from the analysis the random sound ef-
fects, as well as to limit, if necessary, the working range of intensity values.

"double-line™ — works in spectra received by double-line analyzer MAES — it is possible to use the 1st or
the 2nd line, as well as the average spectrum.

" Reference line"

"Reference line" is opened by pressing button "€, then "Reference line" tab. Dialog is used to specify ref-
erence line for the analytic element line.

Select reference line in the list.

"None" — there is no reference line.

:‘Background" — background intensity is used as reference line intensity for each calculated peak.

Analysis settings
..... == pg C total h =
A Rh I 332.309 kPt 302.284 Time tracking | w/ Contol | J_Interference
4 1 RD 139.685 h Pt 302.284 £, Peak | Fir Reference line | w Graph | & Concentration
m-fLRh T (1) 343.489 h Pt 302.284 g
@ Rh T 347.47¢ h Pt 302.284 fiter
E-M Ru I 287.4%84 h Pt 302.284 Element loni.. Wavelength Nu... Burning
@A Ru I 243.€737 B Pt 202.284 N &
----- sk I (1) 231.147 h = Background |:|
fsb I 287.7915 h Pt | 298.0492 .
efoSiI 250.6897 h Pt I 267.457 |5/ 4o 302284
M| e siT 251.9202 h Pt I 267.457 jlth | 267.457
I HeflSi T 288.1579 h Pt I 267.457 [_llplaﬁnum )
B-flsn I 283.999 h Pt I 228.0492 MAg | 338.280 (1)
G- fi 5n (1) 286.333 h Pt I 228.0492 J'\LAQ I 338.289 (2)
M-fLsSn I 303.412 h Pt I 228.0492 J,'kmg | 957 5004
; .
..... ATe I 238.578 h AL 308.21529
..... fuzn I 213.8573 h AL 308.27099
o e e S '
A - : - AAu | 312.2784 %) |
< i » AR 993 061 =
5 & F s sefi
: s ’ General analysis settings ] ’ 0K ] I Cancel ] ’ Apply ] ’ Help ]

Division is always made by the reference line intensity; select spectral line for subtraction in intensity calcu-
lation settings. When working with techniques that use several exposures, it is necessary to pay attention to

compliance of the registration time (exposure Ermre
number) of analytic lines and reference lines B genesal scifngs e

yt :

Time tracking | J Control | f Interference
A1, Peak | Fiox Reference line _‘ 54 Graph | -2~ Concentration
" Graph" order E scale ’\ogarh‘hmic (IgC.Igl) v]
["] assign 45 degrees (logarithmic coordinates, 1-storder)

"Graph" |S Opened by preSS|ng button:(mF@ cross through O (linear coordinates, 1-st order)
then "Ca|ibl’ati0n gl‘aph" tab It iS Used tO’ || enable graph rotation during recalibration
specify calibration parameters for the analytic | [¥/cmin 00008 Clemax [0
line.
Polynomial approximant degree is selected in statistics
"degree" list. o o _ corfince Eg::::
Necessary calibration option is selected in probability [ Kohren / Bartlett
“scale™ list. i _ [l Fisher

[T]RSD (of comparison)
["] do not use the homogeneity standard for SD

"assign 45 degrees angle for the graph™ —
effective, only if scale by I and by C is in
logarithmic coordinates and the degree is
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equal to 1. Thus the graph slope angle is always constant and equal to 45 degrees, and only the graph position
(shift) is selected according to measured reference samples.

"plot the graph through 0" — effective, only if scale by I and by C is in linear coordinates and the degree is
equal to 1. Thus the graph always passes through point (0,0), where zero concentration corresponds to zero
intensity, and only the graph slope angle is selected according to measured reference samples.

"permit rotation during recalibration™ — effective in "permanent graph™ mode.

"C min™, ""C max" — if "C min" / "C max" value is set, reference samples
(RS) with element concentration less or more than this value will be auto- = —

matically disabled for this line and will not be used for calibration. It may be ciinear(C.

set only for "custom" parameters. atm:isg;%i}g

"Confidential probability" — confidential probability used to discard RS calibration

and to calculate confidential intervals. It may be equal to 0.95 and 0.99.

"Q-criterion” and "R-criterion" — discards gross errors (see "Q-criterion™ and "R-criterion™ in "Algorithms"
section). Parallel measurements, that do not pass the specified criteria, are highlighted with red colour in the
analysis table and in the calibration graph window.

"Kohren / Bartlett" — assesses RS variance according to Bartlett (if the number of parallel measurements in
several RS is different) or to Kohren (if the number of parallel measurements in all RS is the same). If the
calculated value of "Chi-square” parameter for Bartlett-criterion or G value for Kohren-criterion exceeds the
corresponding tabular value, all RS parallel measurements with the maximum dispersion will be highlighted
with red colour. See "Bartlett/Kohren criterion in "Algorithms™ section ("Appendix — Algorithms for Atom
calculations.doc™ file on a compact disk with ATOM software). The criterion should be applied at a number
of parallel measurements equal to 4 and more.

"Fischer" — assesses adequacy of regression equation according to Fischer criterion. If the calculated value
of F parameter exceeds the tabular value, the calibration graph is highlighted with red colour, which means
that calibration is inadequate. Besides, all parallel measurements are highlighted with red colour for the ref-
erence sample, which mean intensity value is the most distant from the calibration graph. See "Fischer crite-
rion for assessment of regression equation adequacy" in "Algorithms" section ("Appendix — Atom software
Calculation Algorithms.doc file).

"RSD (comparison)" — discards parallel measurements in RS by RSD of the calculated concentration. If a
found concentration RSD exceeds the value specified in the window, parallel measurements with calculated
concentration being the most distant from the mean value of the calculated concentration in a RS, is recog-
nized as an outlier and is highlighted with red colour in the table and in the calibration graph. In case of a
logarithmic scale the concentrations are calculated for concentration logarithms; otherwise — for concentra-
tion values.

logarithmic (IgC.Igl) -

! - [allcommon |, : "
general setings all custom Concentration calculation
Time tracking J Contral f Interference
B, Peak J5%. Reference line 36" Graph 4" Concentation "Concentration calculation™ is opened by
(E:.Og.:orm:I distributio: ofcahlculated concentrations l pressing button:(mF@ , then "Concentl’ation
IMITWorking range orgra samples v . n -
SrenemoTe [oompes ] calculation” tab. It is used to set calcula-
Cmin- 65 % Cmax+ 0 % . .
tion parameters of concentration and to
C lower control convergence of results.
C upper "Logarithmically normal distribution of
repeatabiliy calculated concentration” — if you en-
Qrtest able this key, all statistical convergence
confience N control criteria (see below) will use formu-
— RSD 0.05 lae for a logarithmically normal distribu-
: RSD {of comparisor) : tion of calculated results. For more details,
difference for 4 of parallel 0.000 R R .. R " . "
o see criteria description in "Algorithms
do not use repeatability standard se(_:tlo_n' .
"Limit reference sample graph working
range” — if the button is on and the average sample concentration measured is less than the minimum or
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more than the maximum concentration value in standards for the set amount of percents (which is specified
in "Admissible excess of Working Spectrum Limits, %" field), then analysis table and report will display the
uncalculated average concentration value, and "<min™ or "> max" values are minimum and maximum con-
centration values in RS, respectively. The corresponding parallel measurements values are calculated and dis-
played as usual. If the button is disabled, the calculated value of average concentration will be displayed irre-
spective of its value.
"Clower" and "Cupper" parameters are required for visual content control of elements — impurities in work-
ing samples. Average concentration values, which are out the specified spectrum, are highlighted on the
graph and in the analysis table with red colour. RSD may be also set for the lower and the upper concentra-
tion in the corresponding "RSD" fields. Lower limit value of spectrum will thus be equal to Slower* (1 —
RSDlower), and upper — Supper* (1 + RSDupper).

Convergence control of parallel measurements
Check criteria that shall be used for discarding.
Calculations are performed for logarithms of concentration values for all criteria in case of a logarithmic
scale of calibration graph concentration values, otherwise — for concentration values. Besides, if a "loga-
rithmically normal distribution™ is included, formulae are used for logarithmically normal distribution law,
but not for the normal distribution.
"Confidential probability" is the value used to calculate statistical criteria of convergence. It can accept val-
ues 0.95 and 0.99. Value 0.99 forces the program to perform more strict control, than such for value 0.95.
"Q-criterion” and "R-criterion" — defines, whether to discard or not gross errors (see "Q-criterion” and "R-
criterion™ in "Algorithms" section ("Appendix — Atom calculation algorithms.doc")). Parallel measurements
that do not satisfy the criterion, are highlighted with red colour when displayed in the table and on the graph.
"3 sigma" — discarding gross errors, see "3 sigma criterion” in "Algorithms™ section. Parallel measurements
that do not satisfy the criterion are highlighted with red colour when displayed in the table and on the graph.
"RSD" — rejection of gross errors, see "Rejection of gross errors: deviation from mean value" in "Algo-
rithms" section. Parallel measurements that do not satisfy the criterion, are highlighted with red colour when
displayed in the table and on the graph. Parameter set in "RSD" field is used for discarding.
"RSD (comparison)" — discards parallel measurements by RSD of the calculated concentration. Parallel
measurement, concentration in which is the most distant from the mean concentration value in a sample is
recognized as incorrect and is highlighted with red colour in the table and on the calibration graph, if the
found concentration RSD in this sample exceeds the value set in "RSD" field.
"Difference for N parallel measurements” — see "Convergence criterion: difference for N parallel meas-
urements” in "Algorithms" section. Parameters set in fields located to the lower right from this criterion are
used for calculations. Parallel measurements, which concentration is the most distant from the mean concen-
tration by a sample is highlighted with red colour in the table and on the graph, if this criterion is not met.
"Do not use the convergence standard" — if the standard is specified in common analysis settings, which
contains the data for convergence control, then all parameters specified above will be used only when this
setting is active.
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"Time tracking"

qeneral sefings Iﬁl "Time tracking” is opened by pressing but-
N T I T COL—ICEMW ton:(m}‘@_, then "Time tracking” tab. It is used
Time iacking | + Control [ f interference to set time record parameters for burning of

save buming data recordingrange 40 diodes elements.
dlgorthn  [Base v "save burning data" parameter provides re-
addiive inferference cording of a small spectral region correspond-

comparison line

ing to the spectral line and the background
around it (30-50 diodes) from each single ac-

| use burning data for intensity calculation

method for intensity calculation start+ accumulations - . R .
start + accumulations cumulation of the entire exposure, i.e. 80 spec-
e rehold tral ranges will be saved in 8 seconds for a ba-
stan el sic exposure of 100 ms. They will be used by
of the program to perform calculations (see histo-

gram figure).
Depending on the mode of operation with
spectra in the time record mode, it is possible
to use "Start" and "Accumulation”, "Exposure
number”, "Intensity Threshold"”, "Manually" and "Scintillation™ parameters.
"Start" — number of the first burning spectrum from all measured spectra. starting from which it is necessary
to calculate the analytic line intensity.
"Accumulation™ — number of measured burning spectra, starting from "Start", which will be used to calculate
the analytic line intensity.
"Exposure number"” — exposure selection (from 1
to 10) for intensity calculation; if a number is se-
lected, which is absent in spectrum, the first expo-
sure is taken into account.
"Intensity threshold" — calculation method of spec-
tral line intensity is based on the analysis of "burn-
ing record"”; intensity is calculated in each of the
recorded ranges, then it is compared with thresh-
s old, all higher values are integrated or averaged.
oo The result is displayed as a spectral line intensity
: : : ST e value in the analysis table and is used for further
T s ' , calculations.
"Add burning spectra..." parameter is left to ensure
compatibility with previous program versions — now we recommend using spectrum registration in the "sev-
eral exposures™” mode — each spectrum contains all information on burning by time, that allows recalculating
intensity in this mode and adding new lines to calculation upon spectrum registration without adding new
lines in the analysis table.
If it is necessary to interrupt registration of burning, "do not use distillation information" parameter will al-

Histogram =]
H table | B spectrum | £ burning | 4& plots|
% 3 H & [Se196027 -

' : : Se 196.027 -

m
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low calculating the intensity and concentration by average spectra.
See ""Performing analysis taking into account burning of elements" of "Working with the Program" section
as well.
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"Technique"

Press buttond™F& |, then click button "Common analy- |- auyss enerl setine - i
sis settings... ™. It is used to set up several parameters | [Technique Reference lines

influencing common calculations of analysis results.

"permanent graph method" — See description in the "Constant graph” method with recalibration by concentrations

identical Crm for all elements

dialog. To switch to permanent graph method, press

=t . . .
button ‘52", located in the analysis table window oo stondond pe———r J
toolbar. If it is switched off, any changes of reference alloy grade check -

<

samples (switch on/off, add/delete sample or spectrum, samples averaging | |
change analysis settings, etc.) lead to automatic calcu- processing seueral SPOCI | soveral oxposurcs -]
lation of new calibration graphs. Switched-off perma- G caloulation faled, displey (< Gy .

nent graph method is recommended during calibration, concentration measurement unit (e I
and switched on — during the analysis. Press button o o ki sompis
~7'in the analysis table to recalibrate manually the control test o v [no 7]

selected lines with the switched on permanent graph
method. Recalibration is performed by preliminary |
measured spectra of control samples.
"Identical Crm for all elements™ — switch on, if all table elements
have the same concentration of reference materials. Concentration value [‘ Cmin ']
entered is set for all elements. none

""use the standard..."" — allows selecting the operating convergence and TE‘T‘E
value

reproducibility control standard for the received measurement results.
For more details see "Using standards" item in "Working with the pro- = =45 s

gram" section, as well as "Standards™ mode description. detection limit [
"working with distillation spectra...” — selects between work additional
graphs and several exposures. The first method has parameters compatible to the previous program versions,
and the second new method, allows saving, displaying and selecting several spectra exposures in one basic
spectrum corresponding to one measurement — it is recommended for application when creating new analysis
techniques.

"if C calculation failed, display..." — in case when it is impossible to calculate concentration, for example,
due to the absence of the analytic line, in case of a negative value in linear coordinates, etc., it is possible to
select a suitable option: empty cell, text line, numerical value, Cmin value or detection limit, calculated from
the calibration graph.

OK H OTtmeHa H Cnpaeka ‘

"Blank test” or blank sample. In several cases during the analysis it becomes necessary to compensate the
constant component in intensity values of analytic lines for a number of elements, for example, during
chemical preparation of samples or continuous aliasing of a molecular line or the base line, observed in all
sample spectra and/or reference samples. "Blank test™ parameter is provided for such cases. If it is set, then
average intensity in "Blank test" is subtracted from the intensity measured in the spectrum for each analytic
line. Nothing is subtracted, if average intensity was not calculated, or all parallel measurements are switched
off. If necessary, blank sample may be accounted for individually for reference samples and for work sam-
ples. For work using standard addition method it is necessary to select base accounting only for reference
samples, then the base will be calculated as a sample.

" Reference lines"

Press button{"& |, then click "Common analysis settings..." button and switch to "Reference line" tab.
Control assignment of elements of dialog control is described in this section.

"Use binding to reference lines" — switch on/off automatic binding of spectra measured by MAES to refer-
ence lines. Measured spectrum profiling is corrected at the time of its addition to the analysis table.

VMKO.157UM L.70



VMK Optoelektronika

"Use binding to reference element™ — switch on/off automatic binding of spectra measured by MAES to the
reference element. Profiling is corrected in all lines of the specified element or elements using correlation
method, it works well when bases are the same, but it demands high computing power of the computer.

.. Analysis general settings - &J

Technique| Reference lines

¥|use binding to reference lines 2

control sample: -

| list reference lines in spectrum window

| Add || Delete

Cu(1) 208.7127
Cu(1) 288.2934
Cu(1) 345785
Cu 4509374

~

search zone, £ = diodes

]

intensity threshold

exposure number ‘1 -

double-line ‘average v‘

¥|and scaling), otherwise only 0-th order
enable Correction In 1(x) + e(x), ftorm where €(x) Is the prohiing error

finntinn

l OK || OTtmena || Cnpaska |

"List reference lines in spectrum window™ — if it is
switched on, then in spectrum window, at the top left
"reference: linel, line2, ..." text will be highlighted
with red colour, specifying all reference lines. If it is
switched off, only "reference point” text is displayed.
Text with description of reference points is displayed,
only if "Use binding to reference lines" is switched on
(see above), and the line list is not empty.

"list of reference lines" displays lines selected as refer-
ence. Click "Add" and select line in the opened dialog
to add it to the list. Only lines added to the analysis ta-
ble may be used as reference lines. To delete a line,
select it in the list and click "Delete". The list may con-
tain any number of lines; if necessary, the program will
average the profiling correction result for all lines.
Reference line "'search zone, £ — sets "(Diodes)
search zone" parameter the greatest value, which sets

the maximum deviation of a reference line. The program will search a peak with the maximum intensity in
this spectrum (+ "search zone"), which, presumably, corresponds to the reference line. If the range set is too
small, the program may not find the peak, if it is beyond the set range. If search spectrum set is too big, the
program may not find that peak — if the shift was large, or there are intensive enough lines of other elements

nearby.

Reference line "'intensity threshold™ — sets lower limit for possible reference line intensity could be used.
"exposure number® — sets number of exposure that could be used for multi-exposure spectra.
"double-line™ — sets variant number of spectrum string that could be used for double-string spectra.
"scaling” — allow profiling correction of "shift and spread” type, otherwise only the shift is selected for all
reference lines. This item makes sense, if there is more than one reference line, and there is a linear spectrum
distortion or a spectrum distortion of a higher degree — for example, in prismatic devices.

"enable correction f (x) + e (x) " — profiling error correction by the 2nd degree polynom; f(x) — profiling,

... Analysis general settings - {d—hj

Technique | Reference lines

/| use binding to reference element ~

control sample: -

v list reference elements in spectrum window

elements list

exposure number |1 -

double-line |average -

OK I| OTtmena H Cnpaeka |

e(x) — error function. Profiling shift is calculated at
first (or a shift and a spread, see previous item), and
then error function is calculated, if this item is switched
on. It is reasonable, if simply a shift or a shift and a
spread correct distortions with insufficient precision.
"control sample" — when it is difficult to select a suit-
able reference line in spectra, it is recommended to ap-
ply the option with spectrum registration of a specific
sample and control of profiling only in it. Correction of
the next parallel measurement of this sample will be
applied to all subsequent measured spectra.

“Reference element” — another algorithm for wave-
length correction. Its based on many spectral lines of
selected elements —there are the main components of
samples usually.

After change of reference lines and/or other settings

. the initial profiling is restored and correction is recal-

culated automatically.

If profiling is divided into groups, it is necessary to set a reference line for each group — for example, for
Grand spectrometer these are 280 and 420 nanometers spectrum areas, for STE-1 — 250, 320, 420 nanome-

ters.
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Reasons for using reference lines.

When air temperature and pressure changes in the working room, spectrum position relative to the detec-
tor also changes. Violation of wavelengths conformity to numbers of diodes leads to essential distortion of
analysis results due to impossibility to search in the spectrum of necessary analytic lines; therefore for control
of spectrum position in the window it is necessary to select reference lines from among lines specified in the
analysis table. It is recommended to use individual lines of average intensity as such lines, commonly these are
spectral lines of a the main sample component or the material of electrodes. Such lines shall appear in all sam-
ple and reference sample spectra, they shall have a well-defined maximum, they shall not be "off scale™ or self-
absorbing. It is recommended to control that spectrum region, which contains analytic lines, and to select refer-
ence lines according to the following table. There is no need to select references line located in a spectrum far
from analytic lines.

Spectrometer type Example Number of (Diodes) | Arrangement of reference lines
reference search relative to the working spectrum
lines zone

1. With a planar DFS-8, 13 1-2 20-50 Central portion

diffractional grating PGS-2 |

2. With a concave Grand 2-3 10-15 Edges and center

diffractional grating MFS-4, 6, 8 | | |

DFS—458C
DSF-36
3. Prismatic ISP-28, 30 2-3 10-15 Edges and center
| | I

Selection of reference lines is connected with that for the first type spectrometers, which are very sensi-
tive to temperature variation even by 1-2 °C, the change of spectrum position relative to the detector up to +50
of diodes is corresponds well enough to the fixed bias in the entire working range; for the second type spec-
trometers the effect of external factors is expressed much weaker due to a relatively small size; but the changing
spectrum position relative to the detector up to £10 diodes already leads to linear discrepancy at edges of the
working range, which demands application of two reference lines; for prismatic spectrometers the effect of ex-
ternal factors is expressed considerably when temperature changes by 3-5°C, and the change of spectrum posi-
tion relative to the detector up to +5 diodes leads to nonlinear discrepancy at edges of the working range, which
frequently demands application of three reference lines for a more precise correction of concordance of wave-
lengths to numbers of diodes.

If MAES analyzer contains several groups of crystals (Grand, STE-1. DFS-36, etc.), the reference lines work
individually for each group.

Spectrum window settings

Press ¥ | button located o the spectrum window toolbar to open | e -

this dialog. The dialog consists of several tabs; to switch to a ||~ A peis|Butens|Spocialines Specrum

tab, click its name in the list of tabs on top of the dialog: pot M scale nes -

"Graph", "Buttons", "Home", "Spectral lines", "Spectrum" backgw [ Jv|  toolbar 0=
scale  Microsoft Sans Serif - o - -

"Graph" text Microsoft Sans Serif - [0

It is used to control main graph settings, click button | on the oo oo

graph window toolbar to open it (spectrum window, calibration j:jj;“:‘;:‘i’:;:f'j;‘s"'ﬁ“”‘"g mode

graph, histogram), "Graph" tab. 4 show scroll bars

""graph™ colour — set colour of the main (not additional) graph.

""background’ colour — set the graph background colour.

"*scale line'" colour — colour of dashed lines of the graph scale. —

""toolbar'* colour — graph toolbar panel background.
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"Scale font and colour..." regulates font and colour of graph scale captions.
""use scaling "from the center' — if you set this key, then during scaling of the graph using the right mouse

button (see

Rescaling with the mouse™), scaling will be performed not from the clicked point to the point of

right mouse button release, but by points located a an identical distance from the point clicked.

"display description of graphs" — controls display of graph description lines in the top right corner.

""Font for graph description...” — font for graph description lines.

"use 'smooth' graph drawing mode (without ‘blinking" effect)" — in this mode the graph is drawn at first in
the computer memory (the drawing process is not visible on the screen), and then the result is displayed.
"display additional graphs” — display or not the additional graphs.

Spectral window settings

==

available commands

separator

B delete all additional graj

Plot | Add. plots | Buttons | Spectral lines | Spectrum

tool bar

top A

selected commands

Al Switch current spectrur

o set fixed scale for grapl

x®

spectral window setting *
spectrum information
print spectrum 3
separator

sets graph displaying v
separator

output in "Photoplate” s
output in spectral lines
display/hide spectral lin

fit intensity values to wi _

OK H Cnpaska |

""Buttons"

It is used to control the list of buttons accessible in this
window, and their arrangement on toolbars (if the win-

dow has several toolbars). Click K | button on the win-
dow toolbar (spectrum window, calibration graph, analy-
sis table, histogram), "Buttons™ tab.

List of available buttons is displayed in the left part of
the window. List of available toolbars is displayed in the
upper right part. List of buttons of the current selected
toolbar is located in the lower right part of screen. Select
first toolbar, then select a button in the list to the left and
press i} to add this button.

Select a toolbar, then select a button in the list to the
right and press ¥ to delete this button. Each button may
be added to any toolbar only once; after it is added, it

disappears from the list of available buttons. To transfer a button from one toolbar to another, first delete it
from the toolbar where it is located, and then add it to the required toolbar. Use navigation buttons of the se-

lected commands ¥ | and ¥ to change the order of buttons in a toolbar.

Spectral window settings

-]

line background

cursor color of spectrum lines :

font for element names:

Plot |Add. plots | Buttons | Spectral lines | Spectrum

Name

From table

Selected

Spurious

Found in "Spectral line base" module

Lines of the 2-nd order

Lines of the 3-rd order

Found during qualitative analysis

Color | D... i

m

B

OK ‘ ‘ CnpaBka

""Spectral lines™

It is used to specify types, colours and the order of spec-
tral lines display in the spectrum window. Press button

% on toolbar of spectrum window, "Spectral lines" tab,
to open it. You can hide/show the spectral line line but-

tonu’%‘, located on the spectrum window toolbar.
At the moment the program selects the following types of
spectral lines:

e ''selected" - — lines of elements selected in "Pe-
riodic table" dialog.
¢ "lines of the 2nd and the 3rd order" — lines of

elements selected in the "Periodic table™ dialog
corresponding to the second and the third diffrac-
tion order (with a wavelength multiplied by two

and by three). These lines are available only after setting the corresponding key in the display setup
dialog of spectral lines.

e ''spurious"

current line in "Spurious Lines" tool.

e "from table"™ — lines added to analysis table.

« "found in qualitative analysis” — lines found in "Qualitative Analysis" tool.

o "base lines" — lines of elements specified in "Qualitative Analysis" tool as a "base".
« "reference lines" — specified in reference line settings.
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"'string background colour’ — "'spectral lines™ string background colour.
"spectral line cursor colour" — current spectral line cursor colour in spectrum window.
""element name font™ — this font is used to display names of lines in the "spectral lines" string.

In order to change colour used to display lines of a certain type, click the corresponding cell in "Colour" col-
umn and select new colour in the opened dialog. If it is not necessary to display lines of one of types, un-
check the "Display"” column.

In order to change the order of display of lines of various type, select one of types and use navigation buttons
for selection ¥ | and ¥ |. The order of display is important, when a line corresponds to several types at the

same time. For example, "table line™ and "reference line". If, in this case, "reference lines" are below than
"table lines" in the list, then such line will be drawn as a "reference" line and vice versa.

"Spectrum" Spectral window settings = 25 |

Plot | Add. plots | Buttons | Spectral lines| Spectrum

It is used to control additional settings. Click button *®
in spectrum window toolbar or the mode window, "Spec-
trum" tab, tO open |t 7 automatically apply selected background points or peak  _|/ -~ \L.

center to all parallels of the table

| put cursor under the peak maximum| peak search options...

"'set the cursor to the peak maximum® — when moving

spectrum cursor, it will be automatically set to the maxi- photoplate
mum of the next peak. sizs [omal ]
"Peak search settings..." — opens "Peak calculation™ contrast” g <]

dialog to set up peak search parameters. For example, you
may set the maximum distance to the next peak or a
threshold intensity value of the found peak (so that peaks
with too low intensity values are not searched).

"apply automatically the specified background points or |
the peak center to all parallel measurements in the ta-

ble™ — if you select a peak in the analysis table, and then use one of buttons -/, 7T or\d | to specify
manually background points or the peak center, then two situations are possible:

if this key is set, peak search settings of the respective analytic line from the analysis table will be changed,
and intensity and concentration values for this line will be recalculated for all samples and parallel measure-
ments.

if this key is not set, then intensity and concentration values are calculated only for the current parallel meas-
urement in the analysis table. If you open "Peak calculation” dialog now for the current analytical line and
— S specify "manual line border search scunys™ or "specify manually line

T b | center search”, then points, set using buttons /|, 7T~ or \&-| will be

‘|automatically entered in the corresponding input fields, and it will be

- possible to calculate intensity and concentration values for the current

|analytic line.

: M "photographic plate” — spectrum image line as a photographic plate.

: ¥ T : P, : BLIL

308 L aes s ~ You can control line display using button i, located on the spectrum
’ = ’ window toolbar. Line display control:

e size —normal/small,

« contrast — normal/high.

l OK H Cnpaeka |

penep : C 247.857 ; : 28_1.2-4i(1)

Rescaling with a mouse
Graph scale may be changed both by scale selection buttons (zoom in,
7 zoom out, autoscaling), and the right mouse button. Press the right but-
Bi ton to start scaling operation.
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Now, if you:

1) release the button, without mov-
ing the mouse, context menu will
be open for the graph; scale will
not change;

2) move mouse cursor horizontally,
deviating in vertical direction from
the point clicked for a small dis-
tance, then two dotted vertical lines
will be drawn. When you release
the right button, the graph will be
redrawn so that these lines appear
on the left and the right border of
the window;

28_21-5/(1)

5234.75 :E'i'si.'é'f""'g'z's'siﬁé‘: 5235.2 5234.9 5234.95i 5235 5235.05 5235..1 3) Mmove mouse cursor Vertica”y|
Be 4 ’ deviating in horizontal direction
from the point clicked for a small distance, then two dotted horizontal lines will be drawn. When you release
the right button, the graph will be redrawn so that these lines appear on the upper and the bottom border of the
window;
4) move the mouse cursor in any direction, a rectangle will be drawn with one angle in the button clicked
point and with the opposite angle — in the current cursor position of mouse. When you release the right
button, the graph will be redrawn so that triangle content is stretched to the entire window;

""Home"'

It is used to specify and save the scale set by button fal -

@ -
; a1l X scale The program remembers the uniform list of scales and uses in all open
| © 2009mm - 21111m: 34.8% analysis documents. This list is also a part of the list of options when

e TiEoa L printing several spectral regions.

392.44m - 398.2nM; 2.1% oA . _— : :
Add" — current spectrum scale is saved; combination of coordinates is

add ~used as the name.
delete "delete” — last selected (highlighted) scale is deleted.
lezoe b solm e e "do not change scale by Y" — X coordinate is restored; Y coordinate is

not changed.

"restore initial” — all coordinates are restored.

"fit in window" — X coordinate is restored; autoscaling is performed by
| . . Y coordinate.
"0-100%" — only X coordinate is restored.

_ restore ariginal
| @ | fit to window
| 0-100%
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Calibration graph window settings

The dialog consists of several tabs; to switch to a tab, click its name in the list of tabs on top of the dialog:
"Calibration graph”, "Graph" and "Buttons"

Click button # |, located on the toolbar of the calibration graph window, to open this dialog.
""Calibration graph*

It is used for control calibration graph elements — samples, reference samples, captions, cursors, etc. Press

button € located on the toolbar of the calibration graph window, "Calibration graph™ tab, to open it.
"Reference samples™ and "samples" control the display and colour of points that correspond to work samples

125
and reference samples; they are also controlled using buttons & ﬂ o
"captions” — control the display and colour of captions of statistical characteristics of the calibration graph:
convergence variance, adequacy variance, calibration SD and concentration of reference samples.
"names of samples™ — defines, whether to display or not names of samples (description of points, corre-

| |
sponding to samples and reference samples); it is also controlled using buttons &5 H #:'}
"C minimum, C maximum™ — control the display and colour (usually red) of vertical dashed lines corre-
sponding to Cmin and Cmax parameters, defining the calibration graph working range (see "Calibration
graph calculation settings™).
"Clower, Cupper" — control the display and colour (usually blue) of vertical dashed lines corresponding to
Clower and Cupper parameters (see "Concentration calculation settings").
"RSD interval" and "regression confidential interval” — defines, whether to delete or not the corresponding
curves and their colour (see "Calibration graph RSD Interval” and "Confidential interval of calibration graph
regression™ in "Algorithms" section).
"prevent imposition of point captions” — when displaying names of work samples and reference samples in
the calibration graph window, several texts may superimpose on one another, complicating their reading. If
this key is set, the program will try to arrange captions so that they do not cross. If several texts are imposing
nevertheless, it is possible to either maximize the calibration graph window (buttons with black triangles at

the top right of the calibration graph 7

: " " Calibrati h wind i , —
window, see "Toolbars"), or to zoom | S3'°raton 9raph window setings
in the graph scale in the place of impo- Calibration graph | Plot | Add. plots | Buttons|
sition using a mouse (see "Rescaling
with a mouse™); you may also use but- 7l reference materials

[ |
tons 2y and iy . Y| samples
| captions ——
Font...

"Graph" /| sample names \—/

V| C minimal, C maximal

It is used to control main graph draw-

ing settings, click button ¥ | on the
graph window toolbar to open it (spec-
trum window, calibration graph, histo-
gram), "Graph" tab.

¥| G bottom, C top

RSD range

nmnim

/| regression confidence interval

/| exclude overlapping of point captions

""graph™ colour — set colour of the /| transform captions to scale from logarithms

main (ﬂot additional) graph. 7| display points of parallel measureme

""background™ colour — set the graph graph autoscaling

background colour. /|include disabled SRM

"scale line"™ colour — colour of | /|include only points, discard graph range

dashed lines of the graph scale. '

"toolbar" colour — graph toolbar oK l ‘ Crpane

panel background colour.

"Scale font and colour..." regulates
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font and colour of graph scale captions.

""use scaling *from the center' — if you set this key, then during scaling of the graph using the right mouse
button (see ""Rescaling with the mouse™), scaling will be performed not from the clicked point to the point of
right mouse button release, but by points located a an identical distance from the point clicked.

"display description of graphs" — controls display of graph description lines in the top right corner.

""Font for graph description...” — font for graph description lines.

"use 'smooth' graph drawing mode (without ‘blinking" effect)" — in this mode the graph is drawn at first in
the computer memory (the drawing process is not visible on the screen), and then the result is displayed.
"display additional graphs” — display or not the additional graphs.

""Buttons™

It is used to control the list of buttons accessible in this window, and their arrangement on toolbars (if the

window has several toolbars). Click % button on the window toolbar (spectrum window, calibration graph,
analysis table, histogram), "Toolbars" tab. List of available buttons is displayed in the left part of the win-
dow. List of available toolbars is displayed in the upper right part. List of buttons of the current selected tool-
bar is located in the lower right part of screen. Select first toolbar, then select a button in the list to the left
and press i to add this button. Select a toolbar, then select a button in the list to the right and press ¥ to
delete this button. Each button may be added to any toolbar only once; after it is added, it disappears from the
list of available buttons. To transfer a button from one toolbar to another, first delete it from the toolbar
where it is located, and then add it to the required toolbar. Use navigation buttons of the selected commands

+ and ¥ to change the order of buttons in a toolbar.
Analysis table window settings

Click button % | on the table toolbar to open it.

4

X ©® % [ElE FH O

Current

spectrum

The dialog consists of several tabs; to switch to a tab, click its name in the list of tabs on top of the dialog:
"Table"

"Automation”

"Style"

"Buttons"

"Columns sorting™

"Samples sorting"

Table window settings

Il@

Table | Automation | Style | Buttons | Columns sorting | Samples sorting

Upon changing the analysis table display settings, it is possible to press one of the dialog buttons:
e "OK" — modified settings are applied, dialog is closed:;
""Cancel™ — changes of settings are cancelled, dialog is closed,;
o "Apply" — modified settings are applied, the table is redrawn, but the dialog is not closed allowing
selecting values of several settings, evaluating results of their modification, without exiting the dialog.
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"Table" (T settings : =X
Table |Automation | Style | Buttonsl Columns sorting | Samples sorting

It is used control information display in

the analysis table. a"erf'tge S o o Coum 3 d

"Statistics" controls additional line dis- B medion O lcomp orm ,

play with the calculated values by each [ confidence interval = O Vicomp [ 3 3

sample in the analysis table. Check lines, L =d c loomp 4

which shall be displayed in the table. At || 51, [ g Sl eome

the moment such lines are as follows: O range statweight 4

mean, SD, RSD, range (difference be- 1 repeatabilitv = width 3 =

tween the maximum and the minimum V] parallel measurements 12304 v

value), confidential interval, median. =N | = =N | =

"result” line displays either the mean = Platinum =

value, or the median value in case if 17@ et-5-019068 SOPt-21 = Ag(1) 338.289 =l

convergence control parameters do not ||| FEEESSIEEES Ag(2) 338.289 |

meet requirements of the analysis tech- ;3 gzg 22 4;:;;;8 i: iﬁ;g?z:‘

nique (it is calculated according to | 218 GSO P12 527787control B ~ 309:27[)8

GOST R, 1SO 5725-6-2002). W22 GSoOPt1-5 527790control ‘E As  234.984

"repeatability” line displays the checked ||| FE@ sl it Au(1) 312.2784 i

parameter value (RSD or range) as com- |

pared with the control limit taken from [ ok |[ omesa || Mpamerure | [ Crpase |

the table of standards or entered manu-

ally.

"stability" line shows for reference samples the difference between the entered certified value with the value
found for calibration graph as compared against the control value of the allowed discrepancy taken from the
table of standards.

"Columns" controls the display of columns of spectral lines in the analysis table. Check columns to display.
Deselect all lines to hide spectral line columns in the table! At the moment the program uses the following
spectral line columns: Crm (concentration of reference materials), | (intensity of peaks found), Iref (refer-
ence line intensity), I/lcp (intensity taking into account the reference line), C (calculated concentration val-
ues) and stat. weight (statistical weights of reference samples for calibration).

"Number of significant™ values sets the number of significant figures of numbers displayed in the table. If,
for example, it is specified that for column | the number of significant figures is three, then all found peak
intensity values will be displayed in the table rounded to three significant figures.

"Number display format" specifies the method to display a number in the analysis table. There are four op-
tions:

1. decimal fraction, or a significant part (mantissa) - order (computer format, with e symbol as a delim-
iter of mantissa and the order, e.g., "1.23e-04"). The program determines itself, when a value shall be
displayed as a decimal fraction and when — with a mantissa and the order.

2. avalue is always displayed in the computer format with a mantissa and the order "1.23e-04".

3. decimal fraction, or with a mantissa and the common form: "7.23+10"*" (the order is displayed as the
upper index).

4. always as a decimal fraction, irrespective of the value, for example, 1234000 or 0.000001234.

"display samples". Select samples, which will be displayed in the analysis table. Click sample name to select
it: if the sample is not selected, it will be selected; otherwise it will be deselected. You may use selection
control buttons as well. Button g selects only reference samples. If you deselect all samples, the table will
not display anything!

"show columns”. Select columns, which will be displayed in the analysis table. Click column name to select
it: if the column is not selected, it will be selected; otherwise it will be deselected. You may use selection

control buttons as well. Button g selects only analytic lines with constructed calibration graphs. If you de-
select all columns, the table will not display anything!
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Table window settings

— =

Table | Automation | Style |Buttons | Columns sorting | Samples sorting

+| autosaving after recording 3 > spectra

| autosaving after new sample input

| selected spectrum autoscaling
display sample averaged spectrum

| display numbering in samples list

"'Automation™

It is used to control several possibilities to automate
work with the program in the Analysis mode.

"autosave..." allows selecting autosave parameters for
analysis results to a file. According to the specified

parameters, the program saves the file with all analy-
sis results to "Temp" folder. In case of software
breakdown or if the computer and the program are not
be able complete normally their work, you will be
prompted to recover the lost files during the next start.
""autoscaling the selected spectrum™ — set this key
to scale automatically the selected spectrum in the
analysis table (click parallel measurement caption), so
that entirely fits in the spectrum window.

""open 'Add spectrum to table" dialog after new spec-
trum measurement™ — after new spectrum meas-
urement using MAES "add spectrum to analysis ta-
bIe" dialog will be automatically started for sample selection, where you shall add the spectrum. This option
is disabled when working with a switched on mode of automated input of parallel measurements.

"add automatically the measured spectra to the table” — upon new spectrum measurement by MAES the
spectra are automatically added to the current sample (it is highlighted in a blue frame in the analysis table).
If there is no current sample, "Add spectrum to the analysis table™ dialog is displayed.

"offer to switch to next sample after input... of parallel measurements™” — in the automatic parallel measure-
ment input mode, if a sample already contains the specified number of spectra, then "Add spectrum to the
analysis table" dialog is displayed to select another or new sample. This is convenient, if you enter several
samples with the same number of parallel measurements.

"ICP..." — selects the operating mode just as in "Measurement mode" dialog for a "device with continuous
sample feed".

"switch to next sample" — after a group of spectra is measured, the dialog appears to input new sample name.
"automatically assign sample names"” — in case of a high flow of the same samples, they may be assigned the
name, which will be added by order numbers during measurement, e.g. "sample01", "sample02", "sample03",
etc.

spectra recording automatization record automatically v|

measured specirum is saved automatically to the current sample

prompt to go to next sample after saving 3 speotra
-

¥| composite sample name | adjust...

name, number

input method ‘separate fields v|

delimiter Ne

\ OK

| ‘ OTtmeHa ‘ | [NpumenuTs | ‘ Cnpaeka |

"Table view"

It is used to set up analysis table font and colours. "Font" dropdown list is used to select font, which is used
to display the table (both for values of cells, and captions). "Size" sets font size for table display.

"bold font for captions™ — set this key, if you want to display table captions in bold font. To adjust table
colours. select colour you want to change from the **Table Element™ list, then use "*Colour™ and ""Text Col-
our" buttons. "Restore all colours by default"” sets default values for all table colours.

"Toolbar settings"

It is used to control, what buttons from the list of buttons available for the analysis table, will be displayed.
List of possible buttons —

% © e [ElEE B BEH- (@ 2 5 B & BEE
Each button may be added to a toolbar only once; after it is added, it disappears from the list of available but-

tons. Use navigation buttons of the selected commands ¥ | and % to change the order of buttons in a tool-
bar.

21@ GSO Pt-1-2 527787control - Ca 317.9332 -
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""Sorting of samples™

Select "alphabetically” option , if you want the sample list in the analysis table to be always sorted alphabeti-
cally (by the sample name). New added samples will be sorted at once in the table.

For manual sorting of samples you may select several samples in the list (to select a sample, click its name, to
select several samples, hold pressed "Shift" or "Ctrl"; you may also use selection control buttons) and selec-
tion movement buttons.

""Sorting of columns®*

You may select the method of automatic sorting of table columns in the list at the left. Options — "no sorting",
"alphabetically”, "by wavelength™, "by element number".

For manual sorting of columns you may select several samples in the list (to select a column, click its name,
to select several columns, hold pressed "Shift" or "Ctrl"; you may also use selection control buttons) and se-
lection movement buttons.

Columns of the selected table page are displayed in the list. Use the list of pages at the right top to select an-

other page.
Samples of sorting are here:
Sorting - &J Sorting - @
Columns sorting Columns sorting
@/no E R =20l ne E R = 2 5|
() alphabetically ~ Platinum A @ alphabetically ~ Platinum A
) by wavelength Si 250.6897 L ) by wavelength Ag(1) 338.289 L
) by element number Si 251.0202 () by element number Ag(2) 838289
Si 288.1579 Al 257.5094
Ag(1) 338.289 Al 308.2151
Ca 396.8469 Al 309.2708
Ir 322.078 As 234.984
Mg  277.669 Au(1) 312.2784
I Mg  278.1416 I Bi 223.061
Mg  279.55628 Bi 306.772
Cr 283.5629 Ca 317.9332
Al 257.5094 Ca 393.3663
A 3082151 | Ca  306.8469 |
Al 309.2708 Cd 226.502
As 234.984 Cd 346.62
Au(1) 312.2784 L Cr 283.5629 L
OK ] l OTmeHa ] l Cnpaska ] OK ] l Otmena I [ Cnpaska ]
Sorting - @ Sorting - @
Columns sorting Columns sorting
e E R = = na E R = =
() alphabetically ~ Platinum o () alphabetically = Platinum N
@ by wavelength n 213.8573 | () by wavelength Mg  277.669 X
) by element number Cu 2214581 @ by element number Mg 2781416
Cu(1) 222.7775 Mg  279.5528
Bi 223.061 Mg  280.2705
Cd 226.502 Al 257.5094
Sb(1) 231.147 Al 308.2151
As 234.984 Al 309.2708
I Te 238.578 | Si 250.6897
Si 250.6897 Si 251.9202
Si 251.9202 Si 288.1579
Al 257.5094 1 Ca 317.9332
Mn  259.3724 | y Ca 393.3663 |
Mg  277.669 Ca 306.8469
Mg  278.1416 Cr 283.5629
Mg  279.5528 L Cr 284.3249 L
OK ] l Otmena I [ Cnpaska OK ] l Otmena I [ Cnpaska
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Working with the program
Profiling

The program needs to determine position of analytic lines in the spectrum to find them; therefore prior to
work it is necessary to define the correspondence rule of diode numbers to wavelengths (to perform profil-
ing).

This section of the manual provides the list of main operations for creation of new profiling, description of
buttons and dialogs is provided "Profiling Mode™.

For profiling, it is necessary to measure the following spectra in the ANALYSIS mode with a small time in-
terval between measurements and to save them in the data table:

copper, mercury, graphite, magnesium, silicon — for primary setting.

wngsten — for fine tu. ...y,

U Penep: G 24785777 i e Penep G 247857, O = 0 Penep: G 247,857 =] Penep: G 247.857 | S|

40
e \ H
b :

325 326 327 Ik 2778 278 2782 2754 2476 247.80 248
Mg___ Mg K| C

Cu, U, u Cu, ) ! Il Tt
37—_['77_'\37979‘_|97 > 1l L]

T

Determine reference lines in spectra using primary setting spectra and save them to the profiling table; exam-
ples of such lines are: C 247.857, Cu 324.754, Cu 327.396, Al 308.215, Al 309.271, Si 288.159, Mg 277.983.
These lines are the most intensive or give a representative pattern of lines (Mg 277.983 with circumscrip-
tion). In order to save information on the spectrum line (two numbers — diode number/wavelength) in the pro-
filing table, set the spectrum cursor in the spectrum line center (red marker), select a respective line from the

table of spectral lines (blue marker) and add this paur to the profiling table.
In order to perform complete setting, use a spectrum with a large number of sufficiently intensive, but "non-
out-of-range" lines, add information about 20-30 lines for each range to the profiling table. Tungsten spec-

trum is usually applied for final profiling. The final stage is to save the current profiling to disk using *H .
Further the current profiling will be assigned to each new spectrum measured by MAES. If profiling was per-
formed or corrected by one of spectra in the data table, it is necessary to assign it to another spectra by click-

ing buttonﬁ.

It is recommended to start profiling with the minimum degree of polynom and to increase it when performing
the final calculation. Depending on the spectral device type there may be one formula for the entire working
spectrum (for flat diffraction gratings) or individual formulae for each range (in case of concave grids or
prisms).

Correction of tungsten spectrum profiling

Correction is performed well by the spectrum of material used for final profiling (usually — tungsten). To do
S0, it is necessary to measure tungsten spectrum for MAES parameters settings selected earlier “©° . Switch

to Profiling mode and search all lines in the spectrum from the profiling table . Correct manually posi-
tion of lines, which were not found by the program, i.e. for the selected line in the table it is necessary to set

the spectrum cursor into a correct position (line center in the spectrum) and to press button .

Profiling is ready for application. All new measured spectra will have new profiling.
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Analysis

Quantitative analysis is performed in the Engineer mode with the most frequent option:

1. Prepare samples and reference samples ac-
cording to the analysis technique.

2.

3. Add analytic lines and reference lines to the
analysis table according to the analysis

technique( 7).

4. Set ("Measurement mode" ’E‘) — time of
single exposure, number of accumulations,
as well as preburning time. It is recom-
mended to use the minimum possible time
of single exposure (usually 100 or 250 ms).

5. Measure dark current. == Dark current
shall be measured twice prior to the begin-
ning of work and regularly every 30-40
minutes during the analysis.

6. After each spectrum measurement == it
shall be saved to the analysis table with a
corresponding name. Usually the program is
set to ask to save spectrum measurement to
the table immediately upon completion of

measurement. Otherwise use buttonM,
which opens current spectrum saving win-
dow to table.

7. Set concentration of the analyzed elements
in Crm column for reference samples upon
completion of measurement.

8. Check correctness of created calibration
graphs for all analytic lines; if necessary,
exclude "outliers" (errors) from calculation.
For several analytic lines it may be required
to exclude from calculation samples with
"off scale” or not found spectral lines.

Measurement Mode 5 lﬁj
Preburning 0 sec.
exposure 60 sec.
Number of spectra 1
total exposure time 1 min 0 sec =
preburning : 0 sec (0 accumulations).+
exposure : 60 sec (1 spectra * 600 accumulations * 100 msec).
measurement unit for 2
" . " A in seconds -
Preburning” and "Measurement time
‘ More ':G‘ \ OK l ‘ Cancel ‘
Measurement Mode X

Work layout | Correction | More

work layout | FireBall

exposure | one exposure

¥| enable generator switch

Generator si

| OK | [ OTmeHa l

Cnpaeka

9. Print the report and save data to file. Saved data may be read and used later — to add new lines, to edit
calculation parameters and so forth. It is recommended to save intermediate results, for example, be-
fore a measurement or editing; this will allow to return one step back, if necessary. In order to make it
easier to be navigate in a large amount of files, it is recommended to include in the filename the

analysis name (or its part), date, etc.

Intensity values are calculated for spectra measured earlier and saved to the table. Concentration values are
calculated according to calibration graphs built by reference samples for respective analytic lines in the speci-
fied coordinates (for example, Lgl-LgC). For the majority of spectral lines you may use common settings for
calculation parameters of intensity values (Search of peaks), calibrations and calculation of concentration

values. Open settings — e
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Search of peaks and calculation of intensity values

For prismatic spectrometers it is necessary to set a search zone with 2 diodes and an integral with 4 diodes.
For several lines with low intensity (<0.1-0.3) or for lines located in a range with complex spectral circum-
scription, individual settings may significantly improve the metrological characteristics, for example — man-
ual setting of maximum and background points often allows improving convergence of parallel measure-
ments for such lines.

In case when a spurious spectral base line or another element spectral line is located near the analytic line of
the element being measured, then in order to reduce possible systematic errors it is recommended to switch
on the mode of accounting for contribution of spurious lines (intensity calculation method — "Gaussian", to
switch on "accounting for contribution of spurious lines™).

Spurious lines are measured automatically whenever possible, but when lines are located very close to each
other, it is necessary to select manually the wavelengths of spurious lines (click button "..."). See "Peak cal-
culation™ dialog.

Selection of reference lines

is performed from among lines displayed in the analysis table. The following information is specified in the
line list: analytic line, ratio symbol of intensity values (/" ratio, "—" difference of intensity values) and the
reference line. If no reference line is set for the analytic line, then during calibration intensity values of spec-
trum lines are used and if a reference line is set, values of ratio (or difference) are used for intensity values of
the corresponding pairs of lines

Calibration

is most often performed in logarithmic coordinates. In this case the linear approximation corresponds the
most to the physical correlation between concentration and intensity values. Use of a nonlinear approxima-
tion of dependence between intensity logarithm and concentration logarithm may be substantiated, for exam-
ple, in case of unremovable aliasing of a spurious spectral line onto the analytical line.

Points corresponding to reference samples are highlighted with green colour on the calibration graph. When
selecting the approximation method, it is necessary to consider features of the analysis technique, amount of
reference samples applied to calibration and intensity of spectral lines. You may apply several statistical pa-
rameters to control quality and correctness of calibration. Discrepancies are visually represented by a
changed colour of the calibration graph and individual parallel measurements or mean values. Calibration
parameters may be set up individually for each line. For example, it allows (when specifying Cmin and Cmax
limits) automatically using several analytic lines of one element for work in various concentration spectra —
more sensitive lines for low concentration values, and less sensitive lines — for high concentration values.
When calculating the calibration graph, the program automatically excludes from calculation reference sam-
ples outside the specified spectrum. When changing the range, the switched off points are automatically re-
stored. If it is necessary to exclude any RS from calculation, you may switch them to the status of "work
samples”, which allows seeing calculation of statistics and displaying these samples in the report.

Concentration calculation

It is performed upon calculation of calibration graphs for all parallel measurements, where intensity of ana-
Iytic lines (as well as reference lines) was calculated. Points on calibration graph corresponding to samples
will be highlighted in blue colour. Calculation settings may also be individual for each line.

Working range of the graph is defined by "Between RS" key; if it is switched on, then calibration graph will
be limited to the maximum and the minimum concentration value of reference samples; if it is switched off,
then, if the calibration graph exceeds the working range, concentration is calculated on a linear continuation
of the calibration graph, which allows defining with a satisfactory accuracy the concentration values, that are
not very far from extreme reference samples. The determined concentration values shall thus be considered
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as approximate. If the mean value of a calculated
concentration falls outside the calibration graph
limit beyond the margin, then it is displayed in the
analysis table as a higher or a lower value of the
corresponding values (for example, ">0.5" or
"<0.0015"), and the corresponding values of par-
allel measurements are calculated as usual. Re-
sults are also displayed in the report. Convergence
and selection of gross errors of calculated parallel
measurement concentration values may be esti-
mated using a number of statistical criteria, in-
cluding by the difference between parallel meas-
urement results (usually specified in GOST stan-
dards for two parallel measurements, for a bigger
number of measurements the admissible limit is
recalculated automatically). You may also set
Clower and Cupper values for visual control of
impurity element content in work samples (points
that are out range are highlighted on the graph in
the red colour).

Performing the analysis taking into account
burning of elements

In a number of analysis techniques of powder
samples in a DC of AC arc with complete or par-
tial burning of a sample material, a noticeable
variation in time is often observed for intensity
values of analytic lines of impurities being meas-
ured. The nature of intensity value variation usu-
ally depends directly on properties of elements,
chemical composition and physical condition of
the analyzed sample. The corresponding program
modes are provided to control the receipt of

Measurement Mode -

L IO

exposure

40

Number of exposures

Preburning

1 5 sec. sec.

2 0 sec. 40 sec.

full measurement time 1 min 25 sec =
2 exposures: 80 sec (800 accumulations).+

2 preburnings: 5 sec (50 accumulations).

measurement unit of the "Preburning” and "Exposure”
parameters

Li |

in seconds hd

More =Ty 2 ‘ l OK l \ Cancel |

- 5

Measurement Mode

Work layout | Correction | More
work layout | FireBall 'I

____ exposure |several Eexposures

enable generator switch

Generator setup

OK

impurities. Let us consider the most wide-

.. Analysis general settings

spread mode — exposure division into two
parts and calculation of element inten-
sity/concentration values according to their
time of receipt to discharge plasma (you may
study the nature of intensity values variation
using "Histogram™ tool).

Technique |Reference lines

[[l"Constant graph" method with recalibration by concentrations

[TJidentical Crm for all elements

Select the number of spectra in measurement
mode settings — 2. Generator parameters in
this case shall be synchronized by the time of
mode switching — for example, current polar-
ity.

Select "several exposures” mode in common
analysis settings ("Additional Analysis Pa-
rameters” window). In this mode the pro-
gram will save the spectrum consisting of
two parts — each part for its own time inter-
val.

Then use "Time record" dialog to set the way
to consider the individual nature of impurity

use standard

["] alloy grade check

[copper high-purity-27981 -]

B samples avera&

i

processing several spectra in
one exposure cycle

if C calculation failed, display

concentration measurement unit

for reference materials

Iseveral EXposures g I

I< Cmin A

o -

for working samples

control test no

v] InO 'I

| ok || ommewa | crpaeka |

receipt during calibration and construction of concentrations graphs for lines of the elements being measured.
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Time intervals are specified for analytic lines according to burning measurement parameters. Spectra
may easily used later for methodical development — all information is saved and may be recalculated at any
time. Settings of a number of analytic lines, when determining impurity composition of the cathode copper
when generator polarity is switched in the middle of exposure, are provided as an example on the figure, and
accurate time frames are defined for each element to obtain optimum results.

Analysis settings Pay attentlon tO
= Reas : D selection of refer-
general seftings
®-ABg T (1) 338.289 h  exposure No.l ence lines it is
"J/I‘\.Aq I (2) 338.28% h exposure No.l ‘ £, Peak | Fior. Reference line | ag Graph | & Concentration |
-_.’,\_Ni I 305.0818 h exposure No.2 Time tracking | J Control | J Interference recommended to
ANiI 341.4763 h  exposure No.2 L [ —————— . .
F¥si T 251.6113 h exposure No.2 E D\savebummg data, recording range 40 diodes select analytlc palrs
dsiz 2B86.1579 h exposure No.2 algorithm -
--Jl’,\L Fe I 248.3271 h  exposure No.2 additive interference [ from one tlme
.._,/,\_ Fe I 302.063% h  exposure No.2 comparisonline [ span. TO do SO, one
"/'\' an I 334.5015 h exposure No.l use buming data for intensity calculation -
Jise T 196.027 h  threshold = 0.035 o line shall be added
I method for intensity calculation [ExposureNc. - ":
Ase I 203.985 h exposure No.l < - h I . bI
fms I 278.022 h exposure No.l to t e ana ySIS ta e
E-fBi T 306.772 h exposure No.l H
--j,\L cd 1T 214.441 h  exposure No.l expasure number in the necessa_‘ry
W-docd I 228.8022 h exposure No.l amount and an |n-
H-fCo I 345.3511 h exposure No.2 fl - .
dcr I 425.4332 h exposure No.2 lelduaI |nterva|
fMn I 279.4817 h exposure No.2
MBI 253.5603 h exposure No.2 i Sha’” b? seIeCted for
= i = | each line. For ex-
E [ Generaionalysssetings | [ ok | [ camel ][ Apol ample, if there are

two working inter-
vals in the technique, the line may be required in two copies — for the 1st and the 2nd interval.

"Element burning measurement™ mode is provided to monitor the receipt of elements into discharge
plasma without measuring full spectra for the whole measurement period. It may be switched on for each
analytic line irrespective of other lines. It provides registration and saving in the computer memory of the
spectrum range in the zone where the analytic line is located, as well as calculation for each saved spectrum
according to the set peak intensity calculation parameters.

To see the saved spectrum range, select the observed range (from among == three tabs
"histogram" window in the burning mode; a corresponding record will be displayed, highlighted in additional
colour against the background of the average spectrum.

all custom
| :,f]x Peak | o5 Reference line | g2 Graph | A2 Concentration
Time tracking Control Interference . . " . - o
_ | _‘/ l_ L When switching on the "burning saving
[¥]save buming data recordmgra.nge 30 diodes and "accounting fOI’ burning for CaICUIa'
algorithm tion" modes, the program calculates in-

additive interference ||
comparisonline [ |

tensity values of the "saved" line in each

single accumulation throughout the ex-

method for intensity calculation [intensitymreshold v posure and aV?ra-geS the received Values'

caleulate I\_/Iove the pointing cursor (re_d dotte_d

line) over the histogram to display in

spectrum window the saved regions,

which are displayed according to profil-
ing and measurement time.

use burning data for intensity calculation

intensity threshold 0.1

| 2 -

exclude ’ v] ’ v]
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Monitoring of Zn zinc line of 334.5 na-
nometers at evaporation from the crater
of geological sample weight with time-

@ Atom - [CAAtom 3.3\Data\Globula several exposition spd] e 0 .
B Fie Document Wode_Ton)_Seings Widows i Tel+] base sweep every 100 ms allows speci-
D & | & - T o = 4 [[2 % 2Zn 3345015 | ACSKG 800 =~ « » . . .
ENITE R fying, when this element enters the dis-
X908 B WhiIt: LAu @--- #@ i sa:we charge at the beginning of exposure.
1% re 2613286 : Wl g - - -
* : | During the entire exposure time (70 sec)
N f = | the element line can be seen only during
i 9 P ﬂ_wyg;{%f&-ﬁﬂfglimg ™1 the first several seconds, and in the av-
B e s, % S| erage spectrum its identification against
I = | a line spectrum of arc is complicated.
e EIE & table | B spectrum | << buming | 4z plots & B eDme et "o H H
x o B o e — o memBTl Thus, "time reC(_)rd is s_lmple_optlon for
—— ] BiiR g | [f = correct calculation of intensity values,
B e : JJ\ N Rl which provides decreased detection lim-
s ae M - its, and thus does not demand additional
T e 1/ 1 0 %o e e e w R operations when preparing samples or
* changing conditions of spectrum excita-
tion.
Histogram - & [E3 | Histogram - - [E3 | Histogram - & =]
[l table | Bl spectrum << burning 4 plots IR table spactrum| < buming | & plots [l table | Bl spectrum <L burning 4% plots
X& H FE | & | Mn280.1076 ALY ® & EE W & 2330198 % & H B W & A 3050073 - B
|m Mn 280.1076 = ¢ I : 7r339.198 - & 1 AIS05.0073 = ¢
3 30 ; H 7 3
60 ¥ : E 5 p
1] 2 E 1]
50 BB 2] 5 B
K 2 4 Kt
-1 1§ \ EIinN .
20 | \ " 2
0] } lJ\J\ ; s 1 '\ M\
o ‘J‘. ‘\mJL_M____ i o A e A Y o L AN
0 10 20 ‘30 40 50 60 . - G; 10 20 I30 40 50 60 0 10 20 30 40 50 60 70 80

For bright lines of elements that are constantly present in plasma, almost full compliance of calculation for

the average spectrum is observed for the entire exposure. Every spectral lines Mn 280.1076, Zr 339.198 and
Al 305.0073 nm could be calculated with special time option for precise analysis.

For techniques with strongly marked time-dependent receipt of highly or semi-volatile elements the program
may calculate and select automatically only those temporary ranges of exposures, where the analytic line of
a measured element may be seen in spectra, without taking into account the "empty" spectra, and improving

the "signal/noise" ratio.

For those cases when receipt of several elements is irregular relative to the overall composition — for example,
when determining gold traces in natural samples using the method of spilling into arc, it is possible to signifi-
cantly improve the analytic characteristics due to selection and accounting of individual flashes (scintillation
method). Thus in common spectra the spectral line may be invisible due to the low average content. Monitoring
the gold line Au of 267.594 nanometers with time-base sweep every 4 ms allows determining, when individual

gold-bearing grains enter the discharge (seen as intensity flashes lasting for 10-50 milliseconds).
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@Atom - [D:\Anma-rpad\06-02-2016n+30n-rpas-cokp.spd] =li=] i:h -
f&dﬁile Document Mode Tool Settings Windows Help & =
0 & | & - T o = 4 [Z % Fe 3047604 | 800 v 4 »
ST
ESON-= R L F ¥ ¢+ AN HE- B’“Fl P K DS Bl o &
C 2478561 g; p 0 : LT
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3 : Ty
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: o : 0502 14 14 - =
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Fe Ag A=l : : angle 42.5B° h:]
i -— -L b | 001 : : L c
« 10 T Histogram B8 105 00001 | 0001 0.01
® O AR E El | I tablel spec:trum‘ 4= burning |é& plot5| ) it [ﬁ B & o1 [
*a B B | 5 |Ag(1)328.068 - l[(1)25?--- Au(2) 267... | Au
Al e | ' ' ‘Ag(1) 328,068 + g c c
41 @17 : S
(1) 12 % ||lossa 0.0649 0.58
o [ (2) Z | |lo3ss 0.0657 0.60
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Observation over one of many lines of silicon with time-base sweep every 5 ms allows recording intensity
variation in each arc impulse and estimating efficiency of the sample material.

9 Atom - [DA\Anma-rpad\06-02-2016n+30n-rpas-cokp.spd] =HEl X
gﬂle Document Mode Tool Settings Windows Help - & %
D & °H & ~ T o = 4 T3 % | Si| 2435155 | AK 30 ~ 4 »
B @ % TR
X OSE- WA F L VAN EH- & | »aIXOEs B L =
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'Is/D C 247.8561 Si 300.5523 R . R . 14"(2} t 22”1 conv dlSp 0.001386 : ! : t
: g adeq var b
2 : f SDgrad 0.03723
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f 8L T ASBTT Wof P =
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Calculation of spectral line intensity on an automatically defined time span allows improving signal/noise

ratio and lowering detection limits for several elements without additional optimization of the analysis tech-

nique.
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Setting up the spectral equipment

1. Install MAES analyzer on a spectrometer according to the device design.

2. Ensure grounding of the spectrometer, MAES, MAES power supply unit and the computer.

3. Connect MAES and the interface board in the computer with an appropriate cable — the most currently
widespread interface is Ethernet and TCP-IP. Computer network address in this case is always
10.116.220.1, MAES analyzers have addresses from 10.116.220.2 to 10.116.220.12. Additional devices —
relay control units, Vesuviy generator, etc. have addresses 10.116.220.16 and above; they are set up
automatically. Check against the table of options.

Table of compatibility of interfaces
Operating system TCP-IP Ethernet PPI-PCI PPI-ISA
Microsoft
Windows 7-8-10 yes
Windows XP yes yes yes
Windows 98 yes yes yes yes
Windows 3.1, 95 yes

4. Connect MAES power cable to the power supply unit and hook it up. 3 of four LEDs shall light up
brightly on PU panel. Ut LED light intensity (second LED from the bottom) may increase, if room tem-
perature increases.

5. Check settings of spectrum measurement mode using MAES ("t-:?' button). Set 1 accumulation at the
minimum exposure — usually 250 ms. Select in addition (using "More..." button...) "Correction™/"Subtract
dark signal”.

6. Measure dark current == and wait for 15-20 minutes. Repeat dark current measurement. The device is

ready to work, if when measuring the signal == the average spectrum value is not negative. If the sig-
nal is positive with a closed slot, there is a flare light in the spectrometer.
7. Detect and, if necessary, eliminate the flare light. To do so, start MAES in cyclic measurement mode

&5 with displaying of the entire measured spectrum (with a vertical scale from -1 to 1). Observing the
spectrum intensity, light with a lamp the place of possible polychromator transparency.

8. Set in front of the entrance slit of the device a source of stable linear spectrum — a ball-type lamp or a
lamp with a hollow cathode.

9. Open the entrance slit 2mm high and 20 microns wide.

10. Start MAES in cyclic measurement mode &5 with displaying of the entire measured spectrum (with a
vertical scale from -1 to 10).

11. Change the position of the cassette part of the polychromator with 1 mm step, so that the peak signal
from spectral lines appears on the screen.

12. Change position and slope of the entrance slit to obtain spectrum image with the "narrowest" and "high"
spectral lines. Optimum width of lines for spectrometers with diffraction grating makes 3-4 diodes, and
with a prism — 4-5 diodes.

Currently, the main connection interface is Ethernet, and MAES type is TCP-IP, single MAES or a
composite device consisting of 2 or 3 MAES devices. In the automatic tuning mode the program defines it-
self the number of photo diodes and the measurement procedure.

ATOM software functions in all Microsoft Windows operating systems. ATOMS 2.05. 2.10 and
ATOM 3.0-3.3 programs do not affect each other and may be used on one computer.

PPI-ISA interface board is usually used in Windows 95, 98 environment. When it is not possible to in-
stall this board, as well as on computers with Microsoft Windows NT4/2000/XP/Vista, MAES operation is
ensured only by PPI-PCI and Ethernet interfaces.

ATTENTION: Work with PPI-PCI interface is not supported in Windows 95 and ME operating sys-
tems.

PPI-PCI and Ethernet interfaces are installed into the PCI connector of the computer. Drivers are in-
stalled after automatic board detection. In case of the first installation a window opens with the message —
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"New device found", and if drivers are already installed, no such message will appear — and in list of devices
a new section will appear with "PPI/PCI Interface” subsection or, in case of Ethernet, a line with the name of
the installed board will appear in "Network Boards" section ("Network adapters").

In setup dialog — "Select device™" use program menu item "Settings — Device — Select Device" to se-
lect interface type. "Range Parameters" window is opened by clicking "Setup" button in this dialog.

ATOM 3 program is usually installed into "c:\Atom 3.3" directory. If ATOM 3 program is installed for the
first time on the computer, ATOM program was already installed before, it is necessary to perform the following
operations:

1. In case of PPI-ISA interface it is necessary to check availability of BMKPPI12.386 driver (see above). In
case of PPI-PCI or Ethernet, reconfiguration is usually not required.

2. Specify MAES analyzer settings according to ATOM working settings; pay attention to the number of
lines of photo diodes and availability of “rotation” option.

3. Copy current profiling file from ATOM program directory (usually — "c:\\Atom\atom.wl") into

"c:\Atom 3.0" directory.

4. After ATOM 3 is launched, load the copied profiling, check MAES operation and conformity of posi-
tions of wavelengths in the measured spectra.
List of devices Window to select main Example of detailed MAES settings
for Windows 98 parameters of MAES analyzer for GRAND spectrometers

Coofcroa: Cucren Size and time of one accumulation Passembly sefiing [E—)
Ouwe  Yorpolicrea |Hpuwnu otiopyioeanun | Ewictpagsiicreue | ————————SSssaaaaaaaea
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ties [00Ks as ISP-30, DFS-8 5 MAES analyzer via Ethernet interface
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- Manitors
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H@ Intel(R) PRO{100 VE Network Connection -
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MFS-4...-8 8orl2 Read mode Ehfes v
DFS_lOM’ _36 12 (up to 16) Frocess losses |1'5mar1 v‘
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In case of MAES operation with Ethernet interface, when a "Firewall™ control program or a or similar
program is installed in the system, it is necessary to allow using the local network, otherwise the com-
puter may block operation with MAES for safety reasons. Anti-virus program may also prevent opera-
tion

%= Bpanamayap Windows

= bpanamMayap Windows x|

0 6wme ||r'1C:KJ'IIO‘-IBHMF|| JonoaHuTensHo

Oewpe  Mokaiouenua | DononHurensHo I

U .

X/ Baw komnbiTep He SaLUWILEH; BKANMWTE GpaHamaysp Windows. B pararausp windows oTkamuer. KomnetoTep HaXoaMTCA Nog yrposoi ETOPsKeHHA
M3 EHEWHHR HCTONHHEDE, TakHe kak MHTEpHET. PeroMeHIyeTca WenkHITE BXASAKY
"06wwme" 1 sbitpare "Branure".
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LTSpEHTECE He HONOAL30BTE 3TOT N3RaMETR. Brknodstue T 0S3EMTE NPOrParrY. . JNofiaenTE Nopr... WameHuTe. .. Yoanme

GpaHarays pa Windows NPHEOGMT K CHHAEHHID SAllHWEHHOCTH
KOMMOEKTERS OT EMPYCHEX 3Tk M SA0YrEILLNEHHKEDE.

[V Orofpakars YSEAOMASHHE, KOrAa GPaHAMAaYD P GAOKHPYET NROrpariy
B panamays p 'Windows 1MononssyeT napameTpel LoMEHA.

MNogpotyee o paHamMayspe Windows D0nacHOCTH DESPEIWEHMA MCK MHEHIE

0K I OTreHa oK I OTreHa

Software settings

For correct installation of ATOM program it is necessary to have administrator rights. Otherwise Win-
dows security system will not allow correct installation of all working modules. First start of the program
shall also be performed with administrator rights.

Modern Windows 7-8-10 system is completely ready for work with ATOM program, and in previous
Windows XP/Vista versions for correct installation and operation of "Alloys", "MAES calibration", "Profil-
ing" and "Spectral Lines" modules it was necessary to install the following add-ons for Windows, developed
by Microsoft company and distributed free of charge:

"dotnetfx_(. NET 2.0).exe", "dotnetfx_(. NET 3.5).exe" and

«vceredist x86 (Microsoft Visual C++ 2008 SP1 Redistributable Package (x86)).exe»

If they are not available, then during "Atom™" start a message on the impossibility of their use will ap-
pear, and all other modules work normally.

Installation of "msxml_4.0_SP2_(Microsoft XML Core Services).msi" add-on may be required for re-
sults database operation and interfacing with external programs.

For work in previous Windows versions (up to SP2) it may be necessary to install "WindowsInstaller-
3.1-KB893803-v2-x86.exe" package.

The specified files are located on the compact disk supplied with ATOM software in "Atom 3.3
setup\ DEPENDENCIES_\" directory, on “http://www.vmk.ru/download.htm™ site, as well as on
“www.microsoft.com” site.

Installation of ATOM 3.3 program is performed since November, 2011 from the single file (for exam-
ple
"Atom 3.3 (2012.07.27).exe™), which contains a package of all programs required for operation. "c:\Atom
3.3\Distrib\installation_logs.txt" file is created based on the results of installer operation:
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(%] Installation of Atom 3.3 2016.02.15

©

Atom 3.3 - software for atomic-emission spectral analysis.

Select folder for Atom 3.3 installation

Destination Folder

Required: 147.0MB
Available; 907.6GB

Instal

TN %

©

[ Add shortcut to the desktop

Browse... After installation’s finished:

[]Run Atom application

Cancel

Installation of Atom 3.3 2016.02.15

Installation of Atom finished successfully

Thank you for choasing out product!
Additional information on VMK Optoelectronics web-site:

[¥] Check for required system components

= ]

wirw.vmk.ru

< Back Close Cancel

Atom program configurator

Installation starts with file copying
- AALLLE .

Kaspersky
Help

.ﬁ. All requirements are met

Microsoft Windows XP SP3 or higher
Microsoft Visual C++ 6.0 Redistributable
Microsoft .Net Framework 4.0

fl Microsoft Windows Installer 3.1 or higher
Microsoft XML Parser 6

Microsoft GDI+

Microsoft Excel

CPU support of SSE2Codepage 1251 (Russian/Russia)

Visual C++ 2010 Redistributable Package SP1 (x86)

Anti-Virus 6.0

Tnfo

E_jS Process i trying to gain delete access to list of modules
executed during system startup. Details...

Registry access:
HKEY_LOCAL_MACHINE\SOFTWARE\Classes\A..\command

process (PID: 552):
Ch\Atom 3.3\Distrib\Atom 3.3 (2016.01.28) English.exe

# Allow (by default)

Action will be performed

* Deny
Action will be blocked.

% Add to trusted applications...
The process will be added to the trusted applications list

During operation it may
be necessary to recon-
figure ATOM 3.3 -to
switch on/off program
components using "Con-
figurator.exe" program.
When launched, the pro-
gram checks condition of
all components and dis-
plays them on the screen.
You may view descrip-
tion for each component
and switch it on/off for
the period of operation.

[ Create a rule

1237
06.02.2016

m BN .

LN = b

It is complete with system check and start of ATOM 3.3 program

During the installation and first start
of ATOM 3.3 program it measures
several components; the antivirus
program or system may, depending
on security settings, require confir-

mation (like in Kaspersky does).

Spurious lines
Qualitative analysis
Histogram

Search of analytical lines

Spectrum lines database
Spectrum lines database.

When starting, this module was in file "net_linesbase.dll".

Restore factory settings

L‘] Atom program conﬁgurator‘ - . g 2 - Pp—— a -:-‘@‘ﬁ

| Enableall | Disableall || Disableall Net4.0

Module name Status

B Tools =
Automatic wavelength calibration Enabled
Correlation analysis for developers Disabled £
Correlation analysis Disabled B
Measurement monitor Enabled
Enabled
Media visualizer Enabled
List of samples Enabled
Spectrum export Enabled
Spectrum operations Enabled
Scintillation Enabled !
"MAES" complex verification Disabled

Obligatory module
Obligatory module
Obligatory module
Enabled

This module demands for the work the following components: VCRedist2010, .NET 4.0.

Apply Cancel
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% b YHETHYHD 3aMNMCh CNEAYET HONMONbLZ0EaTE ANA 3aNYCKa

After configurator operation, during the start of ATOM 3.3 pro-

oy 31O porparmei? et gram it measures switched on components; the system may, de-

*  YYETHYHD 3anKce TEKYLWErD NONE30BaTENA WS, - - - - - -

I_ iaLIJ.vHTHTb KOMABHITED OT HECAHKUFOHHPOBAHHBI X, ,\’J.EFICTBHFI pend-ln-g On-secu-rlty Set-tlng-s' reqUIre user Confl rmatlon - SUCh as
TN porpatl administrative rights (like in the example for Windows XP).

BT0 MOMET NPEACTERATHTE NOEPEXAEHHE BHPYCOM BAErD |
OMMEHITERE HAH BALHX ASHHEIX, HO MOKET NoMEWaTE pabioTe |
HEKOTOPELX MPOrpatH,

(o ¥UYETHYH 3aMHCE YKA3aHHOMD NONE30EaTENA!

lofEzoEaTert: Iﬂ FLAT-%PYA AMMHHCTRATOR j J

[Maponks: I

O I OTHEHS |

Currently, the following components are usually switched off: Control of "Globula™ stand, "Recording from
camera”, "Images", "Measurement monitor" and several other components.

For example, in case if a video camera is connected to the computer, it is necessary to switch on the "Re-
cording from Camera" component for video recording of the analysis process, as well as "Images"” compo-
nent to view the recorded images.

Tools

""Histogram™*

Histogram ol It is used to displgy the data slice as a
3 table | B spectrum | ZC baming | 5 plots graph. It Work_s in one of the _three
= 7 A = |cus247002 01 . modes: dat_a slice by t_he analysis ta-

: : _ : : : : ble, data slice by burning spectra and
I : E E 5 Cu 324.}':532 I - & burning.
60@ i Use tabs with icons / to

SO T switch between modes.
w0 = || To display a data slice by the data
...... - table, CIle tab Wlth |C0n I __ ) And
30 | _ & || then select a column in the table,
______ =~ 1| Which values shall be displayed in the
0 ¢ || histogram. Only values of parallel

: measurements are taken to build a

A0 histogram; mean values are not dis-

played. For example, click one of

0 _ cells or column "C" caption of this

; ; ; _ ; ; ; ! ; v line to view analysis results (peak
_ - intensity values) for "R 177.4347"

line (the result is presented in the fig-
ure above). Red dotted cursor shows the current cell position. "Double-click” the histogram window to re-
place the current cell in the analysis table. In order to display a data slice by a column with intensity or other
values, it is necessary to make it current.

To display a data slice by the burning spectra, click tab with icon . In this case the program takes ampli-
tudes of burning spectra as histogram values from thespectrum window in a point where red spectrum cursor
is located. Move spectrum cursor to change the point of the histogram slice. In order for the histogram to
work in this mode, it is necessary that the spectrum with burning spectra was displayed in spectrum window.
To do so, change spectrum measurement settings so that the program will save burning spectra (see "Meas-
urement mode" dialog , "number of spectra™ parameter) and measure the spectrum.

Watch assignment of buttons located in toolbars of histogram window in "Main buttons of Analysis mode".

""Spurious lines"
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It is used to determine possible aliasing of spectral lines, as well as
to search lines in the specified spectral region. Lines located at a
distance from the current line not exceeding the value set in the
input field above the list, are displayed in the window. Element
name, ionization degree, wavelength, line intensity and type are
displayed. Window of spurious lines may be moved, and its sizes

The tool works in two modes: search of spurious lines for the cur-
rent spectral line (by default) and search of spurious lines round
the spectrum cursor (red dashed line in spectrum window). After
start the tool shows by default the spurious lines for the current
spectral line (displayed on "Spectral lines" toolbar and is desig-
nated by blue cursor in spectrum window). If you change the cur-

Spurious lines - - @
% 2

W1 324.7436 15 -
Tm Il 324.746 420
Nb I 324.747 200
Ar I 324.7488
(SR | 324.749
Sc | 324.7515 2

> Cu | 324.7532 10000 ACS| may be Changed'
Ag 324.755 3
Eu | 324.755 100
Pu 1l 324.756 10000
Th 1l 324.7594
Mo | 324.761
Hf | 324.766 360 ny

rent spectral line, new spurious lines will automatically appear.

Double-click spectrum window to display lines under any spectrum range (around the spectrum cursor). Use
this mode to define, what spectral lines will be under any peak. To do so, make sure that "set cursor to peak
maximum" key is set ("Peak search™ dialog), then double-click the peak. After the search around the spec-

trum cursor the program automatically sets the current spectral line — nearest to the cursor.

The list is display according to the line position in [ -0 —x )
the spectrum: lines located above in the list are lo-
cated to the left of spectrum; lines located below — ||| Flements fiter [Lines filier
to the right. Current spectral line is indicated in list use the following elements for search :
by ">" symbol. Click ">> |" button above the list to
change the current line (select line and press button), ®all
or double-click the line. After that spurious lines will © from analysis table
be searched again for the current line. © Periodic Table filter
If you select one of the lines in the list, it will appear | 9 group of elements :  |copper =
in spectrum window, highlighted with green colour, © selected P ‘
which allows evaluating the degree of its possible geology
impact on the analyzed line. steel
Line search spectrum may be set in nanometers or in [ ok [Lomena.] [Copassa]
diodes — see dropdown list. Spectrum recalculation
from wavelengths to diodes or vice versa is per- — : =%
. . . . . Spurious line search settings
formed and new value is displayed in the input field
when changing the measurement unit. Lines filter
Click button x to dISplay search Settings of Spuri- the following spectral lines of the elements are used for
ous lines. search :
"Element Filter" controls elements, which lines will
be used to search spurious lines: @ all lines
"a”" — use a” EIementS; .:.-spec:tral lines database filter
"Mendeleyev table filter" — use lines of elements | - lines of aualitati .
X ) O . () lines of qualitative analysis (Q)
from the filter in "Periodic table™ dialog (see "Ele-
ment Filter" dialog ).
"Group of elements” — select the name of a group
of elements_, which lines shall be used (see "Group oK ] | E— ‘ | Crpanra
Manager" dialog).

"Selected" — lines of elements selected in "Periodic
table™ dialog will be used.

"Line filter" — controls selection of element lines:
"all lines" — use all lines

"spectral lines database filter" — use lines satisfying to the current filter of spectral lines (see "Spectral lines

display settings" dialog).
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"Qualitative Analysis"

Qualitative analysis @

It is used for qualitative and/or semi-quantitative analy- || s 2 E‘ diode ~ ‘ OK H Base... ‘
sis. Click OK button to start calculations and to display EmmTE X
analysis results. The program looks for all peaks in the || MESIENENEN |  EEWEES
spectrum displayed currently in spectrum window. Ana- Cr 19 |3 |9 265.8... K 28.98...
Iytic lines are searched for each peak found, which || = Pt 9 =||248.3.. |K| 10000 19.96..
wavelength differs from the peak maximum wavelength ITI” 2 ; : 22:3 i 650 g:::
no more than by the specified value. Search is per- o 16 13 9 2509 |K|300 |2.651..
formed only for elements and analytic lines set in NP5 (1 |3 3243.. K 0.500...
Qualitative Analysis settings (see below). Then the Bi 4 302.0.. |K|1500 |0478..
number of peaks, elements and lines found, and the Rh |4 |10 |30 3823.. |K 0.401...

. . . . Zn 4 10 30 2864.. K 0.173...
number of lines found for each element is displayed in | Ag 3 01 03 2016 Tkl60 0165
decreasing order in the analysis results window. All As |3
lines found are displayed in spectrum window with gray Co |3 |50 150
colour. Cu |3 105 1.5 T

The window consists of a toolbar located above and two
lists — list of elements and the selected element line list.
Qualitative Analysis window size and position may be changed.

Click | button to open settings dialog. Input field of the maximum deviation of the line from the peak cen-
ter is located further. This value may be set either in wavelengths (nanometers), or in diodes. Use drop-down
list to the right of the field to change the measurement unit; the entered value will be recalculated from wave-
lengths to diodes or vice versa.

"<<" putton sets the maximum deviation value as the current profiling error. Click OK button to start search-
ing and to display results.

Use "Base..." button to select base elements manually. Base elements are highlighted in the element list with
"*" symbol; lines of these elements are highlighted in spectrum window with black colour. The program
checks lines of each element found at the intersection with base lines; if the intersection was detected, and the
checked element line is marked with "K" symbol (Qualitative Analysis line), then the element is marked with
"?" symbol. Apart from the fact that base elements may be set manually, the program performs automatic de-
tection of base elements by a heuristic algorithm.

Use button ™ [EH to add lines highlighted in the list to the right to the analysis table.

List of elements found is located to the left. Element name is displayed, number of lines found for it, as well
as conventional minimum and maximum concentration values, if you it is possible to evaluate them (see be-
low).

Element line list is located to the right. To display the element line list, click its name in the list of elements
located to the left. Wavelength, "K" flag for Qualitative Analysis

Qualitative analysis settings

lines, line intensity set in spectral lines database (in .mnd-file), as

Elements fiter [Lines fitor] A, Peak | Golors well as the peak intensity corresponding to the line are displayed
in the list. When selecting any of the lines found, "Spurious Lines"
use the following elements for search window opens, displaying possible aliasing from the side of other
al spectral lines of elements found. Base lines in "Spurious Lines"
& from analysis table window are marked with "*" symbol.
Periodic Table filter Click column caption to sort contents of the list by. Click again to
group of elements : |copper - change direction of sorting from "ascending” — to "descending"
selected and vice versa.

Qualitative analysis settings Some lines of lists are highlighted with a different background

Elements filter | Lines filter | &, Peak | Colors| colour. Such lines include:

o base elements;
« "totally out of range" lines of the qualitative analysis;
 lines with "self-absorption™.

the following spectral lines of the elements are used for
search :

all lines

spectral lines database filter

@ lines of qualitative analysis (Q)
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Background colour may be specified for such lines in "Colour" dialog of qualitative analysis settings.
Click button ¥ | to topen qualitative analysis settings dialog:

"Element Filter" controls elements, which lines will be used for searching:

"all" — use all elements;

"Mendeleyev table filter" — use lines of elements from the filter in "Periodic table" dialog (see "Element Fil-
ter” dialog ).

"Group of elements" — select the name of a group of elements, which lines shall be used (see "Group Man-
ager" dialog).

"Selected” — lines of elements selected in "Periodic table" dialog will be used.

"Line filter" — controls selection of element lines:

"all lines" — use all lines

"spectral lines database filter" — use lines satisfying to the current filter of spectral lines (see "Spectral lines
display settings" dialog).

"Peak calculation" dialog corresponds to analysis Settings [ quaitasve snatyss settings
dialog. Use it to set calculation parameters of peak and back-
ground intensity, as well as various restrictions, for example,
intensity threshold (the program uses this parameter to ignore
peaks with a low intensity or to to ignore the out of range

Elements filter | Lines filter | £}, Peak| Colors

Base element

peaks).
Out of range peak L I~
Use "Colour"” dialog to set background colour for various Line with self-absorption -~

lines of calculation results.

Recommendations on qualitative analysis

e Measure the analyzed sample spectrum or select the spectrum measured earlier from the analysis table.
Select, if necessary, conformity of the scale of wavelengths (according to the profiling) to lines in the
new spectrum.

o To set Element Filter and line filter (see dialogs "Element Filter" and "Line filter") — it is recommended
to allow displaying only Analytical, Standard and Qualitative lines (to do so, set "average" resolution in
"Spectral lines display settings™ dialog and "Spectral lines database filter" in "Line filter" dialog) — such
settings provide searching among ~1000 of the most characteristic spectral lines with various sensitivity.
Switch to "Qualitative analysis" mode (itemof the main program menu "Tool"/"Qualitative analysis").

« Set control spectrum in nanometers (it is recommended not to set a value more than a value for one diode,
usually it is equal to 0.005-0.01 nanometers) and check "Peak search" settings, it is recommended to
limit the lower boundary of line intensity values found in the spectrum and to exclude "out of range™
peaks, switch on "Background subtraction”, "Background averaging", intensity restriction from below
0.1; calculate line intensity as the "integral™ on three central diodes, etc.

o After the settings are checked, it is necessary to start qualitative analysis by pressing OK button. After the
spectrum analysis a list of elements is built (located to the left), for which the lines were found (with in-
dication of the number of lines found for each element). Analysis is performed for impurity and main
composition. For the sample analyzed the known main components may be also specified using "Base™"
button; such elements will be marked in the list with “*’ symbol. Elements, for which the concentration is
evaluated, with possible aliasing by lines of basic elements and lines with aliasing are marked with 2’
symbol. Example of qualitative analysis is presented in the figure.

« Modern table of spectral lines contains information on Cmin and Cmax (in g/t (ppm), specified according
to the book written by N.V. Arnautov, et al. "Approximate spectrum analysis...") According to this data,
the program performs semi-quantitative analysis with display of the approximate spectrum of contents for
the corresponding elements. Concentration spectra specified in N.V. Arnautov's book correspond to cer-
tain conditions of spectrum excitation — sample weight ~50 mg, DC arc 15-20 A, therefore assessment of
the element content by spectra received in other conditions requires application of additional correction
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coefficients. In any case the provided estimates may differ by several times from the real content of

measured elements in the

analyzed samples.

Qualitative analysis requires certain skills of the analyst — he/she must have experience in performing

such analyses, as well as be able to use computer capabilities.

""Identification of spectra™

@ Atom - [C\Atom 3.3\Data\qualitspd] |5 RS
EY File Document A Mode Tool Settings Windows Help _Jalx
D3 B &~ B o = k-~ [2 % cu 3247532 | ACSKG 10000 ~ « »
B Wi m % T I
X D &- L%y E 41 -2 5@ H ~ | no processing olm - <
% : t istor/(1
'70’ Spectrum identification th:;fjjif;/fa; $
b4
Au 312.2784 =l
50 |||Ag 328.068 ]
z K ||
platinum e
40 rhodium h
Eal
30 1A\ @
\
[l
20 || @ spectrum  ©) document ‘w‘ | il
A\ /\
{ | \
| \

ﬂidiu/mf\ ‘

nm
340.08 340.145 34021 340275 340.34 340.405 || 340.47 340535 3406 340.665  340.73 340.795
I Fe Pd Fe

«

[0 »

Ready 3404553 (10: 1067) : 0.764 0.937 38.541r 57.395r

For individual operation, the
program allows identifying spectra
of samples and performing qualita-
tive analysis. Work is conducted
similarly to identification of a pho-
tographic plate under a spectropro-
jector.

Due to photographic plate rep-
resentation as an image, one or sev-
eral spectra (together with additional
ones) may be shown on the screen
and printed on a printer in a form
convenient for comparison and
demonstration of distinctions.

Individual spectrum lines or
ranges may have any captions. The
specified caption text becomes as-

signed to the spectrum, saved and recovered together with it. For each line in the list of captions, the program
stores the position and the scale of spectrum, which are restored, when this line is selected.

Text codes may be both specific for the spectrum (in this case they are displayed in the spectrum win-
dow) and be common for the entire document, which is convenient for the analysis of similar samples — you
may define the main interesting ranges and to quickly switch between them.

S Adds the current spectral line name (blue spectrum cursor) to the text line.
=T Adds text code to the red spectrum cursor location.
- Deletes text code from the list.
- i Text code toggle switch — codes individual for each spectrum or common
@ spectrum () document .
for the entire document.
© Aom [ B b
}: Print... £, & |landscape vj@ ® % M color - x Close i
e =1| "'Print several spectrum ranges"
. | g =
= =Rl | — & -~ Ghys U T ¥ 1
50 | "{"gz:“:; i Print spectrum
l’ : ‘ o %Zggzg%éé;z g‘?-zy“ © Print selected spectral regions .
’ ;;,‘ i M " specium deifcaion Report with preview for simultaneous
U I\ pﬁ» L‘j\ /| N printing of several preselected ranges
i s - » Foodm : of one spectrum.
i E— - || A set of ranges for printing is formed
[ ”r} oo Tl eGee I o || from lists of captions for the docu-
| m T e A i ment, fixed scales and the current
H o | st e spectrum. You may place up to 8
; ARAAREE L ranges on one page yv_ith_variou_s op-
; K i Ul tions of relative positioning. Display
R Lt e of additional information, as well as
e & i e semense || the text for the caption above/below
204553 Q0. 10010 0764 0537 Se0 S35 003 each page, is controlled from the set-
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Application of this report allows optimum presentation of reports and/or performances without additional

processing of individual images.

""Comparative research™

Use Tool menu to open the tool for compara-
tive research using algorithm of the modified
Student test for average intensity values and
their reproducibility. It allows selecting vari-
ous options and combinations of sample and
element comparison. In the absence of signifi-
cant discrepancies in the comparison table, "+"
sign is specified; if there is at least one ele-
ment, for which a significant difference is ob-
served, "-" sign is specified. Comparison table
may be exported to Excel as a report and sup-
plemented with necessary comments.

Relative intensity values are checked as the
reference parameter for spectral lines, and di-
rectly entered values are checked for columns
with any number, which allows checking the
mixed data, also considering, for example, all
samples.

Use of this tool accelerates spectrum analysis

Comparative study ‘
EmER =@mES= sianificance (005 -
evel

thermowire Ag 338.289 -
contact Au 267.594

Be 313.042 o

Co 345.3511

Cr 427.4796

Fe 259.9396

Fe 301.6185

N

C. 404 £no4

average SD
No.1 |No.2 No.3 |No4 |Au Fe Fe Si Au Fe
No.1 thermowire - - - 9.0e+00 3.6e-01 3.8e+01 7.7e+00 |4.8e+00 1.5
No.2 contact - - + |5.6e+01 3.1e+00 9.6e+01 |8.7e+00 |[5.9e+01 |2.]
No.3 palladium 1.9e+01 59e-01 3.5e+01 | 5.3e+00
No.4 transistor - + 1.2e+02 |1.4e+01 9.7e+01 3.0e+01 |3.8e+01 |74
< ] » l
[ Report ” Close

data processing and reduces the risk of errors during manual calculations in expert research laboratories.

"Content diagram™’

Tool for comparative research through visual
control of contents or relative intensity values
of elements; it is useful for online comparison
of the same samples with the aim to detect
values, which are out of the common range, as
well as for high-quality comparison of various
materials and for searching of coinciding ele-
ments. Graphs are represented in linear or
logarithmic coordinates. SD-spectrum may be
displayed for relative intensity values to assess
overlapping of content intervals.

"Quick tool panel™

R Content chart

E R ES=

E R ES

Pt 4445543
Rh 251.752
Rh 256.604
Rh 258.169
Rh 320.672

Rh 424.444

Rh 427.86

Si 251.9202

W 294.44

Q1 lav
5C

[T logarithm
Elsd

X &

150

100,

Au Be Cr Fe Mo

Pd Pt

thermowire ¢
contact
palladium

Pt Pt

The panel is opened through "Windows" — "Toolbars" — "Tool" menu. The pro-

gram remembers panel position and status, and restores them after restart. List of tools is provided in the table.
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Fetching spurious lines window

Fetching dialog to search pairs of analytic lines

Tool for automatic search of analytic pairs of
lines is opened from the "Tool™ menu. It al-
lows selecting various options of combina-
tions of analytic pairs and selecting individ-
ual calculation settings of spectral line inten-

sity values.

Search is performed in all specified spectral
lines and their combinations with reference

n -
. - - Tgnly
g Fetching histogram window HEHE
F.A'?I Fetching qualitative analysis dialog i
a5 . - - g - -
| %# | Fetching spectrum identification window
n M H H n
Search of analytic pairs of lines
Search for analytical reference lines
Selection Settings
Analytical lines  [filter - % E R = 17 pes.
180 pes. :;ggggs :I - ;g g name Crm -
et 1T OBy GSO Pe1-1 Ne527786
o667 1T 100 AL GSO Pr1-2 Nes27787
Ag ~ " -
201.596 I _ 150 [ GSO Pt-1-3 Ne527788
203398 I _ 150 [~ GSO Pi-1-4 Ne527789
206117 1 _ ZUVEA | GSO Pt-1-5 Ne527790
Reference [plllines -] [~ GSO Pt-1-6 Ne532596
lines 5561 1 [~ GSO Pt-1-7 Ne527791
730 pos. | 1755006 1| 5 @ GSO Pt-1-8 Ne532597
1757523 1|~ " | | GSO-1Pr35
E| 175.8346 1| _ @ GSO-3 Pt-35
176.2127 | _ ® GSO0-4 P35
176.3613 1 & GSO-10 Pt-35
176.3995 Il _ 7| | el =
I an. line comp. line angle | adequ... convergence | calibrati.. lc.. |R.. |F.. o
Agl 338280  Ptll 357.7197 (202 100e-02 | 2.54e-03 7.81e-02 | 9.59(8.19 - E
Agl 338280 | Ptl 3315042 (208 2.05e-02 | 2.60s-03 805e-02 841 |10.. -
Agl 338280 | Ptl 347.6747 (204 207e-02 | 2.49e-03 8.02e-02 542|958
Agl 338289 Ptl 3240196 (300 213e-02 25303 812602 584 10...
Agl 338289 | Ptl 3259731 (200 214e-02 252603 812602 |73.1/10...
Agl 338289 | Ptl 354.8814 (203 214e-02 | 2.38¢-03 8.05e-02 16.5|7.34
Agl 338289 | Ptl 3251979 (302 2.16e-02 | 2.56e-03 817602 113 [10... - I
86 pes. /‘) Searching...
L

lines, by calculating linear calibration graph
in logarithmic coordinates and checking of its
parameters on compliance with the set val-
ues.

Search results are displayed in the table. Click
caption of a column to start sorting. Select line
in calibration graph window to display the
corresponding image. Suitable analytic pairs
may be added to Analysis table using "Add"

button™ BB, Lines will be saved in the
"Search analytic lines" sheet.

In order to decrease the number of options checked and to reduce the operating time, it is recommended to set
reasonable limits for parameters of line intensity values, calibration graphs and mutual arrangement of analytic
lines and reference lines in line search settings. If search does does not provide acceptable results, it is neces-
sary to gradually weaken the control —
by excluding extreme points on the calibration graph from the search.

Selection

Analytical lines

180 pcs.

The program allows se-

Ag ~

v | Ag
Al
As
Au
Ba
Bi
C

Ref|
line
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for example, by cutting limits or the limit intensity of spectrum lines, or

Search for analytical reference lines

Settings

exposure nu mber

analytical line peak search settings 155

reference line peak search settings 453

maximal deviation from 45° 618

maximal RSD of reference line, % 100

distance to reference line, nm 20 2

only meeting the Fisher ratio test 0

identical ionization degrees 0

numbers of lines, discarded according to the corresponding parameter, is highlighted with red colour
an. line comp. line angle | adequ... convergence | calibrati.. lc.. R.. |F.. - I
Agl 338.289 Ptll 357.7197 |29.2 |1.80e-02 |2.54e-03 7.81e-02  9.59 819 |- |E
Agl 338.289 Ptl 331.5042 |29.8 |2.05e-02 |2.60e-03 8.05e-02  84.1 10... |- I
Agl 338.289 Ptl 347.6747 (294 |2.07e-02 |249e-03 8.02e-02 | 54.2 9.58 |-
Agl 338.289 Ptl 324.0196 |30.0 |2.13e-02 |2.53e-03 8.12e-02 584 10... |-
Agl 338.289 Ptl 325.9731 |29.9 |2.14e-02 |2.52e-03 8.12e-02 731 10... |-
Agl 338.289 Ptl 354.8814 |29.3 |2.14e-02 |2.38e-03 8.05e-02 165 7.34 |-
Agl 338.289 Ptl 3251979 |30.2 |2.16e-02 |2.56e-03 817e-02 113 10...|- i
36 pes.

Exit

Search area may be limited both using a specific list of reference samples, and by



lecting only elements
with the specified con-
centration in reference
samples.

ber for the correspondi

ng analysis techniques.
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additional limiting conditions — these may be the value and convergence of spec-
tral line intensity values, calibration graph slope, its conformity to Fischer ratio
test, distance between the analytic line and the reference line in nanometers, as
well as the matching ionization degree. You may select a specific exposure num-

After the search you may select a suitable pair in the table of results. Full information is displayed for the se-

lected line in calibration graph window.
Data control in the analysis table

Additional control elements for selection from
the list of visible samples and lines/columns in
the analysis table. Displaying of these elements
must be enabled in "Table window settings" dia-
log in the analysis table toolbar in order to use
them.

Dropdown lists with names of samples and the
complete list of spectral lines provide fast access
to samples and lines without the need to scroll
through the entire analysis table.

Start typing text in the header line of the list of
lines or samples, the program will start search-
ing for a match and will display all
lines/samples with the entered text. Just select
necessary line/sample from the list to navigate
to it — use "up"-"down" keys or the mouse
cursor.

Use one of standard Windows combinations to
copy to clipboard (Ctrl-C and Ctrl-Ins) to open
window of data transfer from Analysis table to
Windows clipboard with the possibility to con-
trol the copied information.

A text appears in the window as a table in the
corresponding selected area of the Analysis

21@ GSO Pt-1-2 527787control

218 GSO Pt-1-2
GSO Pt-1-1
GSO P12
GSO Pt1-3
GSO P14
GSO P16
GSO Pt-1-6
GSO Pt-1-7
GSO Pt-1-8
GSO-1 Pt-35
GSO-3 P35
GSO-4 P35
GS0-10 Pt-35
et-1-019064 SOPt-21
et-2-019065 SOPt-21
150 et-3-019066 SOPt-21
[16@n et-4-019067 SOPt-21
) base T

® © A%

s27787contiol [ +]
527786 B
527787 [
527788
527789
527790
532506
527791
532507

IR N
FPFPEPRPRPREERR

©

100
110
120
130
4@

SR

Cr 280...

€
88 @ yrs7 0.260
(1)
(2)
& yrss
(1)
(2)

89 0.474

B DEE~ (2

[

v | = Platinum

= Platinum

& Platinum
Si 2506897
Si 2519202
Si 2881579
Ag(1) 338289 ’

1

Ca  396.8460
Ir 322.078
Mg  277.669
Mg 2781416
Mg  279.5528 i
Cr 2835620 }
Al 2575094 i
Al 3082151
Al
As

Au(1) 3122784 |

[

87
SS-CRM 4871 f
0.26(58 @ CRM_187A

0.25¢88 @ Yrs7z
0.246 0.245
0.474 0.474
0.468 0.444
0.455 0.437

309.2708
234.984

a 87

Cr2¢
© 87m

0.217
0.474
0.425
0.416

0.236
0.474
0.490
0.471

0.207
0.474
0.384
0.386

Copy from Analysis Table to clipboard

=5

amend

v row headers

7 column headers

number delimiter |set in Windows

copy [selected fragment '|

e |

exclude
statistics

samples

parallel measurement

table. If the cursor is currently positioned in the || pAe ) ez =
first line of the first column, the whole table 22 | GSO Pt-1-5 Ne527790control 6.90e-03 590e-03 ||
will be selected. | ) 512e-01  |46e-03 |324e-01 |40e-03 ||~
(2) 5,76e-01 5,7e-03 3,24e-01 | 4,0e-03
i (3) 4,85e-01 4,2e-03 3,18e-01 | 39e-03
Hold down Shift key and press "up"-"down" ' @ 582-01  |58e-03  |373e01 |52e-03
keys or use mouse cursor to select an individ- average 24901 |51e03 133501 |43e.03
R . . . median 5,2e-03 4,0e-03
ual group of cells — they will be highlighted in repeatability 4
the table with light blue colour (by default). ‘ '
-
Example below presents text from clipboard
after copying of the selected range of the
Analysis table.
Ccd 226.502 Cd 346.62 Cr 284.3249
T C T C T C
22 GSO Pt-1-5 m527790control 6,90e-03 6,90e-03 1,16e-02
(1) 5,12e-01 4,6e-03 3,24e-01 4,0e-03 3,59e+00 1,3e-02
(2) 5,76e-01 5,7e-03 3,24e-01 4,0e-03 2,49e+00 8,4e-03
(3) 4,85e-01 4,2e-03 3,18e-01 3,9e-03 2,44e+00 8,2e-03
*(4) 5,82e-01 5,8e-03 3,73e-01 5,2e-03 3,31e+00 1,1e-02
average 5,3%9e-01 5,1e-03 3,35e-01 4,3e-03 3,0e+00 1,0e-02
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median 5,2e-03 4,0e-03 1,0e-02
repeatability
23 543183 Pt-99,9
(1) 6,53e-03 1,8e-06 9,87e-02 4,4e-04 2,98e-02 6,9e-05
(2) 8,29e-03 2,7e-06 6,73e-02 2,2e-04 2,56e-02 5,8e-05
(3) 6,69e-03 1,9e-06 6,52e-02 2,1e-04 2,99%e-02 6,9e-05
(4) 1,05e-02 4,2e-06 7,15e-02 2,4e-04 3,32e-02 7,7e-05
average 8,0e-03 < 2,5e-04 7,6e-02 < 1,0e-03 3,0e-02 < 9,7e-05
median 2,3e-06 2,3e-04 6,9e-05
repeatability
As we can see — selected data are copied from data table to text via clipboard:
« [1m1] D “eByI07  1eByl06 18y
¥ ® 1w [EE BB E~ (2 22@m GSOPt1-5M5277%0control  ~  Cd 226502 ~ -2 § BE &
Current Ca 393.3663 Cd 226.502 Cd 346.62 Cr 284.3249 Cu 221.4581 ¢
spectrum I c I c I c I c I c I
22 @ GSO Pt-1-5 Ne527790control 4.63e-03 6.90e-03 6.90e-03 1.16e-02 5.90e-02
B4 (1) 510e+01  2.6e-03  |5.12e-01 46e03 |3.24e-01 4.0e-03  |3.59e+00  1.3e-02  |1.37e+00  4.0e-02 |1
B4 (2) 4.45e+01  2.2e-03  |5.76e-01 5.7e-03  |3.24e-01 4.0e-03  |249e+00  84e-03  |142e+00  4.2e02 |1
i (3) 4.58e+01  2.3e-03  |4.85e-01 42603  |3.18e-01 3.9e-03  |244e+00 82003  [1.51e+00  4.6e-02 |1
= E@ 6.01e+01  3.2e-03  [5.82e-01 5.8¢-03  |3.73e-01 52e-03  |3.31e+00  1.1e-02  [1.44e+00  4.3e-02 |1
% average 5.0e+01 2.6e-03  |5.39e-01 5.1e-03  |3.35e-01 43603  |3.0e+00 1.0e-02  [1.44e+00  4.24e-02 |1
median 2.5¢-03 5.2¢-03 4.0e-03 1.0e-02 4.226-02
repeatability
23 @ 543183 P1-99,9
B4 (1) 746e+00  26e-04  |6.53e-03 1.8e-06  [9.87e-02  4.4e-04  |2.98e-02  69e05 [1.51e-01 1.8e-03 |1
B4 (2) 6.85e+00  24e-04  |829e-03  27e-06 |6.73e-02  2.2e-04 |256e-02  5.8e-05 |9.85e-02  9.7e04  |&
i (3) 8.07e+00  29e-04  |6.69e-03 19e-06  [6.52e-02  2.1e-04  |2.99e-02 69805 [1.52¢-01 1803 |1
B (4) 1.07e+01  4.1e-04  [1.05e-02  4.2e-06 [7.15e-02  24e-04  3.32e-02  7.7e-05  [1.72¢-01 2.1e-03 |1
¥ avarana 2 2a40N 2 Na.NA 2 Na.N? < 2 Ba_N4d 7 Ra_N? < 1NaN2 2 Na_N? < Q 7a_N5 1 4a_n1 < 72 Na_N? 1
‘I'I\,_Platinum £ additional », Pt slime} Pti} base oox | ]
Ready 0.0000 (
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Using the base of reference materials

0 Atom - [Reference materials]

[ file Document Analysis [ Tool Settings Windows Help

D & H & ~ Report 4 i) % Cd 2265
MapouHmk
DefElies &3& Enable editing
Start "Assistant” mode
“1NCS AlMg v Standards v
Refi teriall
Aluminium Alloy FMoggz22( ¥ Feference materials
Analysis programs
v MAES test
Profiling
Sample name Sample code Element | Concentration Co
CRM NCS HS49734-1 B 0.001
CRM NCS HS49734-2 Be 0.00011
CRM NCS HS49734-3 cr 0.214
CRM NCS HS549734-4 Cu 0.013
CRM NCS HS49734-5 Fe 0.361
CRM NCS H549734-6 Mg 4.85
CRM NCS HS49734-7 Mn 111
Sampes database - - = s 2 - =
%
29
= - add - & Copper nikel PRO2 MBH z)
@6t 1-019064 SOPt21 B & H E
:“E'gl :g:: zgg"il - CRM PRO2 MBH 36X 274 A -
-E" - v - 8 CRM PR02 MBH 36X CN1 N
- e1-4-010067 SOPt-21 8 CRM PR02 MBH 36X CN11 A 3
- 5"2'?;232? SoPt21 8 CRM PR02 MBH 36X CN12 A
-E" - ) @ CRM PR02 MBH 36X CN2 J
- GSO Pkt N;415313 | 8 CRM PR02 MBH 36X CN21 A
- 228 E‘f’?:l'oggg:? , 1 @ CRM PR02 MBH 36X CN22 A
GSOILLLSTNS27/ M control B 8 CRM PRO2 MBH 36X CN24 A a
@a 542122 D+_0QQ
GSO Pt-1-5 Ne527790control CRM PR02 MBH 36X 274 A
Ag 0.0107 B Al 0.0013
Al 0.0098 - copy - As 0.0011
As 0.0245 B Co 0.0028
Au 0.007 - cr 0.531
Bi 0.0105 | Cu 96.23
Il |ca 0.00463 7 Fe 0.0779
cd 0.0069 Mn 0.0148
cr 0.0116 Ni 2.54
M |cu 0.059 P 0.0011 i
Fe 0.0078 Pb 0.0021
Ir 0.0079 s 0.0035
Mg 0.00444 si 0.594
W [Mn 0.0069 Sn 0.014 [
Mo 0.0041 Zn 0.0395 i
Ni 0.00695 4
— o ([
f
[;/ OK Hx Cancel ‘ I

“Reference materials” mode used to input information
is described in appropriate section of this manual.
Data already entered (element concentrations) by sam-
ples may be "transferred" by opening the reference
samples database control window in the current (open)
document (in the Analysis table). To do so, go to

Click button @ to open Reference materials database
control window, which is used to connect concentra-
tion/information by reference samples with samples in
the analysis table. It is possible to copy/add information
to both parts, which allows (by means of RS DB) trans-
ferring information about element concentrations be-
tween data files.

Element concentration values may be entered into RS
DB both manually and by "extracting" them from the
data file by copying all necessary samples.

Besides, in this window you may see the compact list
of elements and the specified concentration values.
Concentration from RS DB will be stored in sample,
even if there are no analytic lines of elements in the
Analysis table. When adding a spectral line to the table,
saved concentration values will be immediately speci-
fied for it.

For fast access to information on concentration in reference samples you may use drop-down menu, which is
activated on the sample/parallel measurement caption.

repeaiapiity

Use this menu to "switch on/off"

3 @ GSO Pt-1-3 Ne527788 3.40e-03 3.40e-03
: u% 1 Disable 27603 |369%-01  371e03 1. the whole sample/parallel meas-
() Hide parallel measurements 2.8e-03 3.60e-01 3.2e-03 1.

& (3) Reha:]E ' 3.7e-03 4.79e-01 4.1e-03 2. urements or Only Crm Refer-
2 (4) Statistcs v | 38603 |446e-01 42003 |2 ence sample with switched off
Faverage e y| 33203 [41e01 3603 2 Crm value (items of "To be con-
median 3.3e-03 3.6e-03 R "
repeatability 't sider as the work sample™ menu)

4 @GSO Pt-1- Consider asareferénce material 2.01e-03 2.01e-03 is considered by the program as
i (1) Consider as a working sample 2.3e-03 2.76e-01 2.7e-03 1 h k I -
#0 Reset individual peak parameters 1.9e-03 2.61e-01 2.3e-03 1. !: € wor samp e_’ Concentratlon
©@) — 12002 (1A% 1703 I3 is calculated for it, and the cor-
B (4) take RM values from samples database r d - I I .
% average 4.68-01 save sample to database ... respon Ing Statlstlca COﬂth IS
edian add sample from database s performed .

This mode is useful during the methodical work, when selecting modes and calculation parameters of calibra-
tion relationships. Item "To be considered as the reference sample™ menu “switches on™ the switched off ear-

lier Crm value.
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Base of spectral lines

Spectral line base @
atom.mnd
[ Filter 367 pes | Line | Intensity values
A (nm) Inten...  “ | wavelength (nm). 338289

292.935
293423 Parameter Value i
203842 | | 20
293.855 I K lonization level 1
309.910 | K 20 Intensity 3.1 1000
313002 | 1 | - a0 Arc 1,82 3
317.058 | - 10 Spark
318.070 I - 90 Energy 3,66
321.567 ! - 15 IcP 900 -
322515 | - 10 Hollow cathode
323.318 | - 15 Sensibility -
324.755 -
326.735 Il - 100 Flag Value i
328068 | | ACS.. 55000 |
330.567 | - Calibration i
ll-\ | |standerd !
340 378 | 1 ]
346.916 | 30 Il ]
346.921 Semi-quantitative
347.582 Il 70 Ritz (calc) m
349.528 [ 80 Base NIST O
350.192 | 20 /| Main
2AEN N7 1 20

Sample list

Settings Windows Help

Histogram
Spectral line base
Images

- click main window menu
“Tool”-“Spectral line base” for using the subpro-
gram.

- tool used to edit and view the base of spectral lines,
to add new parameters, correct and add existing pa-
rameters. Use "Tools" menu to open it as a "float-
ing" window in the "Engineer" mode.

- subprogram in "Intensity values" section provides
the service on automatic input of values based on the
current spectrum.

- click button before editing or adding new
spectral line. The button enables manipulation with
spectral line database.

- click button to save spectral line database in
external file.

- click button for checking some editing and
viewing options.

Additional window for simplification of navigation according to the analysis table in the "Engineer" mode;
settings allow line font size and colour adjustment for samples with spectra and without them. Sample se-
lected in list becomes the current sample in the analysis table.

Sample list . - Sample list settings i | - . . =NE0 X )
Font parameters
% v Pt786 Parallel measurements Microsoft Sans Serif
GSO Pt-1-2 Ne527787 4 Font size: 0 13
& |GSO Pt-1-3 N2527788 4 "
G |GSO Pt-1-4 Ne527789 4 Colors of lines with samples I
© | GSO Pt-1-5 Ne527790 4 Backgloun  Example |
5 |GSO Pt-1-6 N2532596 4 = \
= | GSO Pt-1-7 Ne527791 4 Completely measured |:| i
= GSO Pt-1-8 Ne532597 4 Partially measured [
B |GSO-1 Pt-35 0 Without parallel measurements: |:|
& |GSO-3 Pt-35 0 |
B | GS0-4 Pt-35 0 [] Change font color Set default colors ] I
& |GSO-10 Pt-35 0 Iy I
& |et-1-019064 SOPt-21 3 I
5 et-2-019065 SOPt-21 0
& |et-3-019066 SOPt-21 0
= | et-4-019067 SOPt-21 0
£a + 5 N10NRQ ©MD: 24 n e A
= TTTTREFIT TRET SEF TETTT ZEFT TE-(

VMKO.157UM L.102



VMK Optoelektronika

4l Operations with spectra

ApugreTdeck1e |Tpegruanbuﬁ| GUAETR | BriropaHusa |

[epBLIA CrekTp

10x18H am 29-06G: (1)~ < 13 TaBMMUE!

Researcher's tool provides basic operations with spectra — pixel-by-pixel
addition and subtraction, multiplication and addition/subtraction of the

0 C - . f ..
+ B [ononre = | number. It allows checking assumptions on spectral aliasing or to sub-
12620807 (1) =] | < vo rabrms tract directly the blank test spectrum.

NoMecTUTE pesyneTaT B Npoby.

<- 13 TaBnMUE!

B napanneneHyo noa keHem

{10x18H am 29-06_(1) + W AsTomar. kma

|2 Mpovaeectn onepaLmio |

KoMaHAB! € KNaBKaTYpbI

KaTeropua:

Labarant >~

KOMEHLEL: OMUCEHKE

F1 CNWCOK KOMEHL, nepexon g 'MxeHep'

F2 nepexod E pesxkiim Teperpaayupoeka’

F3 CMKCOK CTAHAGPTHEX 0EPa3L0E ANA Neperpaaymp

F4 ELISOR HOMEPa PE3YNLTATE BHANWSE ANA YAaneHH

F& EbIS0R XMMWUYECKOrD 3NEMEHTE AN NPOBEASHHA MNE

F& ELINONHKMTE NEperpanyupoBky

F? nepexoa e pexdm MamepeHue’

Fa 0503HAYEHKE 0BpasLa
B WPOEEHHLIX 06PE3U0E

o

KNaBWIE;

F10

YOaN|TE HEZHAUHTE

Ix

Add-on modules

Keyboard Commands

"Shortcut” window settings for the most popular func-
tions. Allows reducing the necessity to use the mouse and
allows using only keyboard buttons when working both in
the routine analysis "Assistant”, and in the "Engineer"
mode.

ATOM software package may contain add-on modules ensuring operation of peripheral devices. Currently,
operation of "Vesuviy" generator, "Globula™ stand, vacuum spectrometer with argon spark stand is supported.

"Recording from camera™

It is started in "Tools" menu or by clicking but-

ton = on the control panel.

Video camera images are saved in the current
spectrum and are automatically transferred to the
analysis table. Information fields — recording
time, time elapsed from measurement start, pa-
rameters of the saved image are applied to the
image; you may also provide comments for im-
ages.

Use this tool, for example, to save desktop status
or to save information of analogue instruments
with time registration relative to the start of each
measurement.

3anucs ¢ kamepsi (=]
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CHuMKM |KaMepa| ﬂpuuwel
HFMKPEHHEHME K CNEKTPEM CHAMKOE C KarMepsl
Hauano COxXpaHeHHa
WIHTEpEEN COXpaHEHIS

[V CoxpaHaTe TONLKO YEENHUBHHUIO 05NECTE Kampa

HacTpojiki nnaruna x|

CHuMrw  Karepa | Mpaune |

BrIEpEHHEA KaHepa! ILngite:h ‘Webcarn 250 j

0,032 CEKYHA,
T,I]ai CEKYHA

PazpeweHue kanpa  |[Eg]

ol
-0 sHacTpoiiki apakisepa kareps |

HacTpoiikn nnarvha

¥ MoKasEEaTE OKHO NPH COXPEHEHMM CHUMKOE

Ecni ¥CTEHOBMNEHE AGHHAA «rano4kas, TO NpK Sanycke
AKEMOSMLMM 608 T NPOMCXOANTE A5 TOMATHUSCKDS O TKPBITHE
OKHA AAHHOTD WHETPYMEHTA © ABMOHCTPAUWER BMASOCHIHANS
KamMepel.

¥ JanpeTHTe MaMeHeHUE 3UMa KaMeps!

Koraa npufop y#e HACTPOEH, TO HET HeOX0AMMOCTH

M3MEHATE 3y KamMepel [laHHAaA sranoukas NosEonAeT
NafiopaHTy MEBeXaTE CNyYaHHEIX MEMEHEHIH DEXHMAE

DafoTel

G#OK | *OTMEHB

-
Measurement monitor settings

measurement status line
spectral window

burning of elements

element

Ni 341.4763
Co 345.3511
Cu(2) 344.0507

Ell
Ell

L]

KN

L]

KN[KN

[¥l1aunch during measurement

Apply

\ | Cancel

VOK | xOTMeHa | P OK | xOTMEHa
Yy Y
n H n
Measurement monitor
L Lh L
| MonuTop vsmepenmna . @
W3MEpEHUE ... cnektp 1 HakonneHuwe 155EF HactpouTs
e Dol CnEKTR -
1240 250 (260 270 :280 :290 :300 310 (320 :330 |
w W Pt Ag
AT [T T 1l M
'I. o ................ ........ ....... ........ ......... ...... . Pt 265945
O
0. L kel b rivd e -
200 400 600 800 1000 T1200 (1400 )
D L R A AU 267505
TR OO RO SURUURUPOE SUNRRRUUPE FUUUS! U SURRUUPPPE SRRRRRRPE SN
i
0 LT U TP I TR FTRTTIY UPH AT TY " "
0 1200 1400 1600 1800 1000 01200 1400

Ag 328.068

1200 1400 600 - 800

400 |

- 1000

1200

fied spectral lines.
Tool settings allow selecting the time interval for data saving, video camera type (if there are several cameras in

the system), as well as other parameters.

More detailed description of tools related to equipment control is provided in respective manuals.

Globula stand control

Click

If there is no connection with the stand, the button will look like: &

-
3
=

 button to open module window.

%

¥’
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The tool is used for real time monitoring in
the program window of the exposure proc-
P ess, the current spectrum and the receipt of
= preselected elements.
: Select in settings window up to 5 spectral
lines of elements from among such displayed
in the analysis table.
During data acquisition from MAES ana-
lyzer the program processes it "on the fly"
and displays burning records for the speci-
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Standcontrol et Lamie 4 e

E3

=)

=
o

]

=]

=
(=)

[+

g = 0 xy: 201161
[ﬂ[}] 0 intens. (151 Bl

images T B s - «
X Settings [ i) Toclipboard | [ & Export |
All sources (18) ~ || All groups (18) v || BHyTpeHHsA kamepa wral v

[ Slideshow

Globula
Inner video

BHyTpeHHss kamMepa wratvea |
Date: 2013-03-01 15:53:20
Format: | 358 x 289 (JPEG)
|Source: wTaTMBOM
|Group: | <none>
| iln306paxeuwe C BHYTPEHHel

[¥] Information

During the exposure you may enable saving of the video images
and values of current, interelectrode gap, etc.; saved information
remains assigned to the spectrum and may be later viewed by the
operator, printed, saved to a file, etc.

All information is saved to a data file together with spectra and
may be used later to control, register and check the analysis.
Saved video images may be viewed later using main window
menu item "Tool" — "Images".

| 358x289 | 100%

Images . P b we -
A Settings [0 Todlipboard | [ & Export |

All sources (18) v | |All groups (18) v | |BHeluHAA kamepa WTaTHE ¥

["] Slideshow

BHeluHAA kamepa Wwratsa
Date: | 2013-03-01 15:53:20 .
|Format: | 640 x 480 (JPEG) |
|Source: | Ynp LWITATUBOM
|Group: | <none>
I| ;Vlsoﬁpaxeuue C BHELUHeN Kamepbl ~
[¥I Information

4 rom

| 640x480 | 100% [l [
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Fireball generator control

Mode:

Frequency: Duty Cycle, %

1.|Arc j |Unip0|ar

~| ¥ Auto Ignition

2. |Arc j |Unip0|ar

~| ¥ Auto Ignition

. — — S
B FIREBALL Control Panel L=l X
Settings Save Load Help Comment: No comments

Current A Time, sec:

+|[ 10,0 [ 40,0
=|[ 80 [ 450

Command Diagnostics <<FB40>>
Abs Current;
COM1 - Arc Parametes:
OFF 0.00 kKWt
0.00 ¥

Connect

Fireball generator control program
External program “duga_shm62_oscil_eng.exe”
Discharge current is displayed in the measurement window during the exposure.

No Connect

Saving equipment parameters

Modern versions of control programs for Globula stand and Fireball generators, as well as other subprograms
allow saving information on values of current, voltage, etc. in relation to each spectrum.

Histogram @ Histogram @
table| spectruml e burning‘ 4& plots ‘ tablel spectruml e burning‘ 4& plots ‘
¥ & H = ITDK - ® & H & lBerHm?i aneKkTpoA -
Tok Tok =« ¢ Moauuma : P Bepxnuit anekTpog, « &
10 :
0 N g
E E
| 8 Eﬁ N[ B [ e e e EEEH‘
| ° te | ol
E A L Ehad
4 | ' ol
% | U r electrode 9
2 Fireball-40 s ppf electrode |
Arc current, Ampers position
0 A4S .
0o VU S ALt LTI PR WS P
0 10 20 30 40 503 60 70 80 - 0 10 120 30 40 : 503 60 70 1 80
4 LLLJ (3 4 1

Values of current and other values, varying during the exposure, may be viewed later for any spectrum in "His-
tograms"” — "Graphs™ display mode. Make sure the dropdown list — control element "List of sources" is en-
abled in settings.
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Software package and licensing information

"ATOM" software package is a special tool for atomic emission spectral analysis. It works with ana-
lyzer MAES, spectrometer Grand, Globula stand, Fireball generator and many other spectral devices that
VMK Optoelektronika produces.

The "ATOM" software could be used for educational purposes without charge.

The "ATOM" software should be downloaded from official site http://www.vmk.ru, copied from com-
pact-disk from installation package of analyzer MAES and must be used in legal purposes only.

Reverse engineering is strongly prohibited.

ATOM package CD and DVD compact disk are labelled with special image:

OPTOELEKTRONIKA

*

ONTOJNEKTPOHUKA

(ufBe[B[c[N]oO[F|

Na|Mg| Al [SI| P | s |cCl|ar

K|Ca|Sc|Ti|V |Cr Mn rﬁﬁ.i - ATOM package v.3.3
"u|Zn|Ga|Ge|As Se|Br|Kr| - Alloys database
b[sr| Y [zr[Nb|Mo| Tc |Ru R |Po - Scientific journal articles
T e e S ] PP - Technical specifications

For any question and information please visit our site http://www.vmk.ru. E-mail: info@vmk.ru.

30090, Russia, Novosibirsk, pr. Ak.Koptyuga 1

VMK Optoelektronika,

phone/fax +7 (383) 330-22-52

Tel.: 8 800 333-30-91 — calls from Russia free of charge
Web-site: www.vmk.ru

E-mail: info@vmk.ru
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