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ThisQuick Start Guideisintended to be used by all peoplethat operatethe Epsilon 3
spectrometer together with Epsilon 3 software version 1 (or higher). It providesfull
details of how to operate the spectrometer system.

This Quick Start Guide is not intended to provide you with details of maintenance
procedures that should be carried out by trained and qualified engineers. Nor isit
intended to act as a User’s Guide for MS Windows. Y ou should refer to the
documentation and on-line tutorials provided with these products.

The Epsilon 3 spectrometer and the Epsilon 3 application software are designed to
perform routine X-ray measurements over along period of time. For example, you
can useit to calibrate the instrument to measure the amount (or ratio to another
element) of Ni in oil and then use the system to carry out that task over a number of
months.

It is expected that the system will mostly be used by laboratory or factory personnel.
One person will set up the system (for exampl e calibrate the system for aparticular
application using standards) and then password protect the various system
parameters etc. This would enable other laboratory personnel to use the system to
measure samples but not to change (either by accident or on purpose) the setup or
system information.

The system facilities (sel ected via the menu bar or toolbar) are used to create
‘common’ items that may be used in several applications or by several users (for
example system condition sets, system moduli and so on). Y ou can then use one or
more of these system items (for example a condition set) when setting up an
application in order to prevent having to enter the information over and over again.
For example: if you know that the system isgoing to be used regularly for measuring
oil samples, you can create a system condition set called “oil”. Then, when you
create an application for measuring oil you could just enter “oil” asthe condition set
name without having to remake the entire condition set.
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1.3 CONVENTIONS USED

1 Aninstruction is preceded by abullet “o”.

1 Menuitems, keys and pushbuttons on awindow are shown in bold text, for
example: File> Open, Enter, Ctrl, Apply, Cancel.

1 Grids are table-like areas on windows used to input and display large
amounts of information.

1 There may be differences between the example screens given in this Quick
Start Guide and what you see on your screen. In al cases, where thereisa
difference, follow what you see on your screen.
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Chapter 2. Software User Interface

2.1 EPSILON 3 SOFTWARE MAIN WINDOW

When the Epsilon 3 software is started (see Chapter 3), the Epsilon 3 Software
main window is opened.

Epsilon 3 Software

System Lo ppplication  Measu subs SEC Omnian Setup Window Iest Help

] U-Eﬁ IR A = _I_I Pause sample changer | Abort | 24-Jun-2010 09:27:04

Lid: [Closed ap: | Spin: OFF Sq: | T pos:|  Reference cond: | T

=lLast re,.. | & 0] % 7 Ontine ... [B](E) ] | B Messages [ [E]

Figure2.1 Epsilon 3 Software Main Window

The following elements are displayed in the main window:
At the top of the screen:

1 Menu bar
1 Toolbar

1 Spectrometer status bar

NOTE:  The spectrometer status bar is only displayed if it is enabled
and the spectrometer is on-line.

At the bottom of the screen:
1 Last result window

1 Online status or Offline status window
1 Messages window

1 Progress window (only when system is on-line)
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2.11 Menu Bar

Systern  Edit  Application Measure Resulks SPC Omnian Sektup  Window  Test  Help

The menu bar is displayed directly under thetitle bar in the Epsilon 3 Software
main window. The menu bar displaysalist of the menus availablein the Epsilon 3
software. Most of the commands and functions of the Epsilon 3 software can be
selected from the menus.

Menus or menu items that are not currently available are shown in light grey and
cannot be sel ected.

NOTE:  When the hardware is not on-line, the test menu is unavailable (light
grey).
Table 2-1 Menus

System This menu gives access to the system management windows,
Epsilon 3 Software main window options (for example: Toolbar
displayed?), communications setup and logging, printing, and
exiting.

Edit This menu allows you to copy, paste or print selected text, spectra
or graphsto and from the clipboard. With the Select All menu item,
you can select the whole text or graphicsin the active form.

Application This menu allows you to open, close, display or delete existing
applications and to create new applications.

Measure This menu allows you to open, close or display the measure
window for an application.

Results This menu allows you to open, close or display the results window
for an application.

SPC This menu allows you to open, close or display the SPC values
windows for an application.
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Chapter 2. Software User Interface

Table 2-1 Menus (Continued)

Omnian Setup This menu allows you to set up Omnian sample parameters,
calibration, standards and compound lists for measuring unknown
samples using the Omnian optional software.

Window This menu offers the usual Windows options for arranging the
windows within the Epsilon 3 Software main window. It also
offersalist of all open windows allowing you to select and activate
the required window.

Test This menu allows you to manually control and test the
spectrometer.
Help This menu allows you to access the Epsilon 3 On-line Help facility.

2.1.2 Toolbar

E @ B2 ¢ |0 FE| < ¥ > 2 e ek = el Pause sample changer | Abert sample messurement | |26-Feb-2011 1514113

Thetoolbar provides afast user-friendly way to access some of the commonly used
commands. Thetoolbar isdisplayed by default when the softwareisfirst started, but
can be turned off from the System menu.

The current PC system date and time are displayed on the right of the toolbar.

NOTE:  Theroleof some of the buttons changes depending on whether function
windows for that button are already open in the application window.

Table 2-2 Toolbar Buttons

Displays the M essages window.

@ Displays the spectrometer Offline status window.
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Table 2-2 Toolbar Buttons (Continued)

Displaysthe L ast result window.

Displays the Manual control window.

Moves the sample changer to the reference position.

Displays the Sample changer window.

Displays the System parameter swindow. See NOTE.

Displays the System condition sets window. See NOTE.

Displays the System moduli functions window. See NOTE.

Displays the System compound definitions window. See NOTE.

“
et

Opens an application or displays the Open application window.

Opens a measurement or displays the M easure application window.

Opensresults or displays the Open results window.

2 || ||

=
=
)

Opens SPC values or displays the Open SPC values window.
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Table 2-2 Toolbar Buttons (Continued)

= Starts an Easy measure, for applications that have an aready opened
M easur e application window.

@ Opens the Epsilon 3 On-line Help.

NOTE: If thiswindow is already open, it is displayed at the front and made
active.

2.1.3 Status Bar

i[Cod fp| o Epn[On8a] 1T & IR = Pob] Feferonon postin |Gl ciore [0 46

Figure2.2 StatusBar

If the spectrometer is on-line, the status bar is displayed by default when the
softwareisfirst started. It can be turned off from the System menu.

This bar contains a number of information fields describing the status of the
spectrometer. These fields cannot be edited.

Table 2-3 Spectrometer Status Bar Fields

Lid: Status of the spectrometer lid: “Open” or “Closed”.

Ap: (Application) Active application during a measurement.

Spin: (Spinner) Status of the spinner: “On” of “Off”. Only shown when spinner
is present.

Sq: (Sequence) Current sequence number.

T: (Time) This menu allows you to open, close or display the results

window for an application.

Pos: (Position) Position of the sample in the sample changer.
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Table 2-3 Spectrometer Satus Bar Fields (Continued)

Cond: (Condition) The name of the current condition set.

T: (Time) Time remaining for the current condition.

2.2 APPLICATION WINDOW

Each application window contains aform used for configuring, entering data,
carrying out measurements or processing results.

Up to 8 application windows can be opened or minimized, at any time within the
Epsilon 3 Software main window. A further limit isimposed by the system
resources: if resources drop below 10 %, the software will prevent you to open any
further windows until you have closed some others.

The windows use awide variety of controls and fields to display information,
control the operation of the software and navigate around the other windows.

The application window has four areas:
1 Sample definition information

1 Channel information
1 Navigation/control
1 Additional information

The next sections describe the control and navigation buttons of the navigation/
control area and of the channel information area. For information regarding the
other items and areas, see Chapter 4.
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Chapter 2. Software User Interface

Navigation Control

Sample Definition
Area

Information

CEMOX| application

™ Metal { Alloy [~ Normaskise to 100% ¥ Flux used
& Fused bead [~ Balance required Wﬁm
" Pressed poveder
 Liguid  L.O.L is balance Il,m Initial weight
 NoL.O.I
" fskFor LOL [11:000 " Final weioht
I Repeat factor [ Use spinner |~ Use default oxides
£ 8] owre i+ W[ 8
lelE Compound narme
(Channel Compound Line | ROI | ROI Routine | Routine |Chk sam | Chk sam | &
code name min | max | name | time conc CONC |Min conc conc|
al % |3 3 KA <Na-5> 180 10,000 20.000 |
Ca CaD ‘% 3 B KA K-Fe 180 1.000 3,000
Fe_ | Fe203 % 3 11 Ka K-Fe 180 4,000 5,000
K K20 % 3 7 KA K-Fe 180
Mg MgD % 3 2 KA <Na-S5> 180
Mn | Mn203 % 3 10 KA K-Fe 180
Na Na20 % 3 1 ROI 1,000 1.080 <Na-S> 180
P P205 % 3 5 KA <Na-5> 180
S S03 % 3 65 KA <Na-5> 180
Si SI02 % 3 4 KA <Na-5> 180 b
!No vl [Transmission of results FingerPrint... |
Dsplavmdprm-ng.‘.l Optimize Conditions | Program Selection. Set Password
Channel Information Additional Information

Figure2.3 Typical Application Window
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2.2.1 General Control Buttons

The the navigation/control area contains general control buttons, used to save or
cancel any changes made in the window and to close the window.

Table 2-4 General Control Buttons

Saves changed values and closes the window.

Save Saves changed values but does not close the window.

Cancel Closes the window without saving.

Beset Resets changes values to the original value.

LEE

2.2.2 Grid Control Buttons
The channel information area contains a number of grid control buttons, normally
displayed with the grids.

In addition, control buttons that only provide functionsfor a particular grid may be
displayed. These additional control buttons are described when occurring in the
following chapters.

Table 2-5 Grid Control Buttons

Resizes the cellsin the grid so that each column displays the longest entry.

Prints the active window.

Adds anew item. Inserts the new item you have entered in the input field
into the grid.

|+ || | |F
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Chapter 2. Software User Interface

Table 2-5 Grid Control Buttons (Continued)

Deletes the selected item(s) from the grid.

Changes the password for this application.

gL

Restores the edited value to the value that was last saved or transferred to
the grid.

Saves the edited value to the selected grid position.

|« ||%

2.2.3 Navigation Buttons

The center of the navigation/control area contains of a number of navigation
buttons, which are used to open or move to other windows for that application.

The buttons displayed in this area are the same on all the application windows.
Table 2-6 Navigation Buttons

Opens the application window.

ﬂ
e

Opensthe ident system window.

&

Openstherecalibration program window.

[ Opensthe calculation program window.
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Table 2-6 Navigation Buttons (Continued)

Opensthe standar ds window.

Opensthe SPC setup window.

Opensthe condition setswindow.

Opensthe moduli functions window.

“ |2 & |5 | e

Opens the compound definitions window.

The functions provided by the lower three buttons can still be used (via the toolbar) even
if the application is protected by a password.

= Opensthe measur e sample window.
ﬁ Opens the r esults window.
usnﬁ: Opensthe SPC values window.
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Chapter 2. Software User Interface

2.3 GENERAL USER ACTIONS

2.3.1 Resizing Grid Cells
When information is displayed in agrid, the size of the grid cells can be adjusted
either manually or automatically.

To adjust the size of the cells manually:

® Usethemousein the column or row title to drag the selected columns or
rows.

To adjust the size of the cellsautomatically:

*  Click onthe B button. This automatically resizes the column widths
and cell heights to fit the datain the grid.

2.3.2 Adding and Deleting Rows

If a selected row field and add/del ete buttons are displayed above the grid, you can
add and delete rows from the grid.

Channel IBS il EI

Figure2.4 Typical Add/Delete Grid Area

The selected row field normally shows the row containing the selected cell. If
multiple rows are selected (for example: acomplete column) the field isfilled with
“XXXX

Toadd anew row:

®* Clickintherelevant text field (in this case the Channel field) to insert the
text cursor.

®*  Enter the name of the row to be added.

®* Clickonthe il button or pressthe Enter key to insert the new row.
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Todeletearow:
®  Select the row to be deleted by clicking on the row title. Thetitle is shown
in the selected row field.

® (Click onthe button.
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Chapter 3

Configuring the Epsilon 3 Software
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Viewing and changing the system parameters and default definitionsis carried out
in System Mode, viathe following windows:

1 System parameter s window

1 System conditions sets window

1 System moduli functions window

1 System compound definitions window

Each of these windows can be accessed by clicking on their respective toolbar
buttons or by selecting the item from the System menu. If a system manager
password has been set and the systemisin User M ode, the password must be entered
in the window before any of these windows will open.

The System parameter swindow is used to view and allow changing some system
parameters. It displays the following system parameters:

1 X-ray tube parameters
1 Filter parameters

1 Conversion factors
1 Hesystem

1 Transmission of results

The System parameter s window also allows you to set and change the system
manager password and set the printer font and size.

To open the System parameter swindow:

® (Clickonthe ﬂ button or select System > System parameters.

If a system manager’s password has been set, awindow is displayed
requesting the system manager’ s password.

®*  Typethe password and click on the OK button or press Enter to open the
System par ameter s window.
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&3 System parameters

5' E\;ﬁﬂinbllq;medium systems i
Anode el t|Rb Sind !SD
Printer Font name Size CORE SR Inekiet {ied
l\-‘erdana LI ilU Ma mi |=000 Ma k¥ 30000 Mas ué (5000
Transmission of results
¥ Enabled Target Folder; Ic:'l,temp

El Uit [% i! gl EI x|+ [kapton ;‘g;: f!

» i ~ im Factor Filtet | Marme | Compound |Thick urn |Dens g/cm3

: 1 CZ2HIONZOS 50 1.42

i B 2 Ti 7 4.54

koW 1 0000000000 3 ALED Al =0 270

Shsill DOuo00000y 4 | al-200 al 200 270
ND”mB 16%%%0333333 E | Cu7s Cu 75 5.96

Bl ' 6 | ag Ag 100 10.50
7 |=nonex m

Figure3.1 System Parameters Window

3.2.1 Setting or Changing the System Manager
Password

If no system password is set, any password set in the application is disabled. Also,
if the system password is deleted (no new password is defined), the application
passwords are disabled. In both of these instances, any application password set is
stored by the software and is automatically enabled when anew system password is
Set.

To set the system manager s password

® Inthe System parameterswindow, click on the El button. The Set new
password for system manager window is displayed.
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Chapter 3. Configuring the Epsilon 3 Software

Set new password for system manager |§|

New password l— -.QK ﬂl
Yerification IT

Figure3.2 Set New Password for System Manager Window

®* Inthe New password field, enter the password. A “*” is displayed for
each character asit is typed.
NOTE:  Thepasswordsare NOT case sensitive.

®  Enter the password again in the Verification field.
® Click onthe OK button or press Enter.

To change the system manager s password

® Inthe System parameter swindow, click onthe El button. The Set new
password for system manager window is displayed.

Set new password for system manager |§|

Current password I"""" LCancel |
MNew password I""""
Yarification I’"""1

Figure3.3 Set New Password for System Manager Window

® Inthe Current password field, enter the existing password.
®* Inthe New password field, enter the new password.
®  Enter the new password again in the Verification field.

® Click onthe OK button or press Enter.
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3.2.2 Viewing the X-ray Tube Parameters

In on-line mode, the X -ray tube parameters are displayed in the System parameters
window aslight grey fields and cannot be changed. Some of the X-ray tube
parameters are read from the spectrometer firmware.

NOTE: In off-line mode, the X -ray tube parameters can be changed. However,

the correct settings are restored when you go on-line to the
spectrometer.

Table 3-1 X-ray Tube Parameters

Anode element X-ray tube anode material.

Window (um) The thickness of the beryllium window of the X-ray tube.

Max mW The maximum allowed power that can be applied to the X-ray
tube (9000 W/15000 W).

Max kV The maximum allowed voltage that can be applied to the X-ray
tube (30.00 kV/50.00 kV).

Max uA The maximum allowed current that can be applied to the X-ray
tube (1000 pA/3000 pA).

Window (um) The thickness of the X-ray tube's beryllium window.

3.2.3 Enabling the Helium System

®  Check the Helium check box to enable helium to be used in the
applications.
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3.2.4 Setting the Printer Parameters
Thefields Printer font name and Size in the System par ameter s window allow
you to set the printer font type and size (in points).

We do not recommend using font sizes below 8 points, as many people find this
difficult to read.

The page setup for the default printer (paper size, landscape or portrait, etc.) is
defined in the printer setup, which can be accessed from the System menu.

Graphical windows are always printed in landscape and fitted to the maximum
printable size on the page.
3.2.5 Viewing the Filter Parameters

Table 3-2 showsthefiltersfitted to the system. For moreinformation about the use
of filters and their effect, see Chapter 13

Table 3-2 Filters

1 Cu-500 500
2 Ti 7

3 Al-50 50
4 Al-200 200
5 Cu-300 300
6 Ag 100
7 none -

3.2.6 Enabling Transmission of Results
It is possible to enable the transmission of the measurement results to afolder on

your hard drive. The folder must be an existing folder on your hard drive. The
measurement results can be used by other applications for further processing.
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The transmitted files have the following file name format:
XYYYYMMDDHHMMSS.QAN

where: X isfixed
YYYYMMDDHHMMSS istheyear (YYYY), month (MM), day (DD),
hour (HH), minutes (MM) and seconds (SS).

Transmission can be carried out both on-line or off-line.
® Inthe System parameters window, check the Enabled check box to
enable transmission for an application.
®*  The measurement results of the specified application will be transmitted
on-line depending on the application setting (Y es, No or Ask).
® TheTransmit check box onthe M easure samplewindow is set according
the System parameter s window setting.

®  Ontheresults window, you can transmit the highlighted samples off-line

using the H button.

Only the data from unknown samples, concentration and/or intensities are
transmitted. Spectra and standard data are not transmitted.

This section describes the following two general parameters which are useful for
operating the Epsilon 3 software:

1 Backup user data
1 Select language

To backup user data:

We advise you to make several copies of your datato protect it from accidental loss
or hardware and media failures. Keep at least one copy off-sitein a secure location
at all times.

®  Select System > Backup userdata to open the Backup user data window.
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Backup userdata

Source; Ic:'l,|:|anaI\,ftical'l,epsilonS'l,userdata E-‘l

Destination: |d:'|,epsi|on Z-userdata-backup

Figure3.4 Backup Userdata Window

®  Backup al user datathat is new or updated in the source folder
\PANalytical\Epsilon 3\User data. Select an existing destination folder
and click on the Backup button to start the backup.

With each backup a new sub-folder is created in the destination folder with the
following format:

YYYYMMDDHHMMSS

where: the format of the year (YY YY), month (MM), day (DD), hour (HH),
minutes (MM) and seconds (SS) is used.

All filesand sub-folders of the source folder are copied into the new destination sub-
folder with the actual format.

The source folder and destination folder only have to be specified initially and are
shown each time when the Backup userdata window is opened.

To select alanguage:
® TheEpsilon 3 softwareis default delivered in the English language.

® Tosdect alocal language, select System > Select language. The Select
language window is displayed.
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Epsilon 3 - Select language

Select language: [(EliEES

Cancel {04

Figure3.5 Epsilon 3- Select Language Window

The following local languages are available:

1 Chinese 1 Italian 1 Portuguese
1 English 1 Japanese 1 Russian
1 French 1 Polish 1 Spanish
—1 German

®  Select the required language and click on OK. The selected language will
be changed after restarting the Epsilon 3 software.

3.3 SETTING THE SYSTEM CONDITIONS

The System condition setswindow is used to create condition sets that can be used
inall applications.

The software automatically selects predefined conditions when selecting elements
to be measured.

To open the System condition setswindow:

*  Click onthe % toolbar button or select System > System Condition

sets. If asystem password has been set, awindow requesting the system
manager’ s password is displayed (unless another system window is
already open, in which case you will not be asked for the password again).

®  Typethe password and click on the OK button or press Enter to display
the System condition sets window.
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i System condition sets

Ei &l Condition set !::Na-S} +l 'ﬁl
xl J lm Tube K setting (4,000 to 50,000%

Condition Filker Detector
name kv | uf | name [Medium| mode

<ha-5 = 60 <none> Helum Mormal
£Cl-V= (12,000 25 Al_thin  Arr MNormal
<Cr-Cox |20.000 15 al air - Mormal
<Mi-Zr= |50,000 & ag Air Mormal
<hb-sb> 50,000 6 Cu air - Mormal
<default=|10.000 100 <none=  Air  Mormal

Figure3.6 System Condition Sets Window

Toadd other measurement conditions for specific applications:
® Inthe Condition set field, give the condition set a name.

®  Enter therequired kV, uA and Filter name.

® |f the helium system has been enabled, you must also choose between Air
and Helium as the measuring medium.

3.4 DEFINING SYSTEM MODULI

System moduli are“ standard” factors (cal cul ation functions) that are of relevanceto
the type of measurement that your system will be used for. They are included into
an application as a channel (with an asterisk as alast character). Y ou can set the
moduli for ratios, sums or a combination of both. The system then checks the
measurement results and reports on these channels.

For example:

If you wanted to know what theratio of Al to Si isin your result, you press El
enter a channel name and then the moduli Al/Si.
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As previoudly stated, the moduli are used to define calculation functionsin the
results of applications.

The moduli defined at system level can be used in all applications.

NOTE:  Additional moduli can be defined in an application, but they are only
available to that application.

For example:

To find the total concentration of halogensin a sample, you would define a moduli
in which the values of all the halogen channels (Cl, Br, etc.) were added together.

Moduli: Ha*
Expression: Cl +Br
This moduli could then be entered as a channel in an application.

NOTE:  Moduli names are one or two characters long with an asterisk (*) asthe
last character.

If the system isin User Mode and a system manager’ s password has been set, a
dialog box reguesting the system manager’ s password is displayed.

To open the System moduli functions window:

® C(Click onthe El toolbar button, or select the System > System moduli.

Fra/System moduli functions

FModuli lisk El ) IL* il El

A+ 100 * Ca } (2,6%5i + 1.16%4] + 0,65%Fe)
Cr#

Rc*
Si* Cancel

Figure3.7 System Moduli Functions Window
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To definea moduli:
® Inthe Moduli namefield, enter the name for the moduli.

®* |Inthedefinition field, enter the mathematical definition (valid expressions
are: +, -, *, [/ and ~ (" = “to the power of")).

® Clickonthe il button. The name of the moduli appears in the M oduli

list field, with the moduli definition directly opposite in the definition
field.

To edit a moduli definition:

®  Enter the name of the required moduli in the M oduli name field or click
on the required moduli in the M oduli list field.

®* Inthedefinition field, edit the moduli definition as required. The new
value is automatically inserted into the grid.

To delete a moduli definition:

®  Enter the name of the required moduli in the M oduli name field or click
on the required moduli in the M oduli list field.

® (Clickonthe 2' button or pressthe Delete key.

Thisfunction allowsyou to prepare alist of compound definitionsthat are available
for al applications and for manual spectrometer operation. Y ou must enter aname
and the chemical formulafor each compound. The defined compound name and
formulas are displayed in the grid in al phabetical order.

The compound name defined can be used as a parameter in applications and can also
be set as the name reported after completion of an analysis.

If a system password has been set, a window requesting the system manager’s
password is displayed.
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To open the System compound definitions window:

*  Click onthe #*| toolbar button, or select the System > System
compound definitions.

-+ Cement compound definitions

EIEI Cumpound ilgl
_|X _I""‘r LE407 Formula

Compound (Chemical Formola
Ethanol |C2HED

Flux

Wakter |[H20

Figure3.8 Compound Definitions Window

To define a new compound:
® Inthe Compound field, enter the name of the compound.
NOTE:  Theinputiscasesensitive. Usethecorrect abbreviationsfor the
chemical elements (for example aluminum = Al).
® Inthe Chemical formulafield, enter the chemical formula of the
compound.

® C(Clickonthe il button. The name of the compound and the chemical
formula are automatically inserted into the grid.
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Chapter 3. Configuring the Epsilon 3 Software

To edit a compound definition:

®  Enter the name of the required compound in the Compound field or click
anywhere in the definition field. The compound name and formula are
displayed in the corresponding fields.

®  Edit the compound definition as required. The new value is automatically
inserted into the grid.

To delete a moduli definition:

®  Enter the name of the required compound in the Compound field or click
anywhere in the definition field. The compound name and formula are
displayed in the corresponding fields.

® (Clickonthe !l button or press the Delete key.
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An application contains all the information necessary to perform ameasurement. In
normal use applications are set up by a specialist and the measurements are done by
the operator. The application concept meets the requirements for pre-configured
analysis procedures, allowing you to define a unique set of specifications for each
application.

Every application can make use of the system configuration sets, moduli and
compound definitions. Additional configuration sets, moduli and compounds can be
defined for each application. These dedicated definitions can only be used within
that application and take priority over any System level definitions with the same
name.

Each application can be password protected. This prevents unauthorized users from
opening or deleting an application or from closing an application measurement
window.

A password protected application can still be copied with a new name. The copied
application can then be opened, changed, etc. without the password.

Applications that are already defined can be opened, viewed, closed and del eted
from the Application menu. An application can aso be opened or viewed viaa
toolbar button. The role of thistoolbar button varies, depending on whether other
applications are already open.

Measure  Results

Cpen application, ..

Mew application. ..

Select open application. ..
Close application. ..

Delete application. ..

Figure4.1 Application Menu

If no applications are currently open, the items Select open application and Close
application are not available (greyed-out).

Applications can be password protected. If apassword has been set (and the system
password is set), the application password must be entered before the application
window can be opened. Y ou can copy the application, but cannot alter the datain
the original without the password.
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4.2.1 Opening an Application

To open an application from the menu bar:

®  Select Application > Open application. The Open application window
is displayed.

Open application

application ko open

114 DYSE2 kv 25ma
Cermnent

Cond finder
Cu_10ky_300u4,
Cu_10kY_750uh
Cu_rmnax-ky
Cu_max-ud

Fluxana_C1_air
He_air_m#A el QLEBII

Figure4.2 Open Application Window

|
E

®  Select therequired application and click on the OK button or press Enter.
If no password was set, the selected application window is displayed.

® |If apassword was set, the Enter password for application window is
displayed.
® Enter the password. A “*” is displayed for each character typed.
® (Click onthe OK button or press Enter.

® The selected application window is displayed.

To open an application from the toolbar:

® Click onthe El button. If no applications are currently open, the Open

application window is displayed. Otherwise, select which application to
open, see Section 4.2.2.
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Chapter 4. Applications

4.2.2 Selecting an Open Application
®  Select Application > Select open application.

* |f oneapplication is aready open, that application window is made the
active window and displayed on top.

® |f more than one applications are already open, the Select open
application window is displayed.

Select open application |X|
Application to seleck

AdPol oK
Cement l__l

Plastic

Cancel |

Figure4.3 Select Open Application Window

®  Select the required application and click on the OK button or press Enter.
If no password was set, the selected application window is displayed.

® |If apassword was set, the Enter password for application window is
displayed.

® Typethe password into thetext input field. A “*” isdisplayed for each
character typed.

® Click onthe OK button or press Enter.
® The selected application window is displayed.
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4.2.3 Closing an Application

When the application window is closed, any other open definition windowsfor that
application are closed automatically, including the following windows:

1 ident system window

1 moduli functions window
1 compound definitions window
1 standards window
1 calculation program window
1 SPC setup window
A prompt is displayed for each window that will be closed with unsaved changes.

To close an application from the application window:

® Inthenavigation/control area of the application window, click on the OK
button to save all current settings and data and close the window or click
on the Cancel button to close the window without saving any changes.

To close an application from the menu bar:

®  Select Application > Close application. The Close application window
is displayed.

Close application |z|

application to dose

AdPal OK I

Plastic

Cancel |

Figure4.4 CloseApplication Window

®  Select the application to close and click on the OK button or press Enter.
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Chapter 4. Applications

4.2.4 Deleting an Application

Deleting an application deletes al the data related to that application.
® Select Application > Delete application. The Delete application window

is displayed.
Delete application |£|
application to delete
Cement -~ QK
Zond finder B

Cu_10kY_300us
Cu_10kY 750U
Cu_max-ky

CLmas-ub,
Fluxana_C1_air

He_Air_rnd
Mn_var-filker b Cancel |

Figure4.5 Delete Application Window

® |If apassword was set, the Enter password for application window is
displayed.
® Enter the password. A “*” is displayed for each character typed.
® Click onthe OK button or press Enter.

® A warning isdisplayed for confirmation.

Epsilon3 Software - Are you sure?

9 &ll files and subfolders of DiE3-DaktaCu_max-ud will be deleted

Figure4.6 Delete Warning Window

® Click onthe OK button to delete the application.
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To assemble a new application, you must define certain parameters and carry out a
calibration. Additionally, a number of other parameters and actions can be defined.

This section describes the minimum steps you must perform to define an
application.

The following steps MUST be performed in the following order to define an
application:

1. Assemblethe analytical program by:
a. Creating anew application (Section 4.3.1).
b. Defining the sample type (Section 4.3.2).
c. Selecting channels (elements to be measured) (Section 4.3.3).
d. Setting the channel parameters (Section 4.3.4).

2. Cadlibrate the application by:

Entering the composition data of the standard samples (Section 4.4.1).
Finding and cal culating the line grouping (Section 4.4.2).

M easuring the standard samples (Section 4.4.3).

Performing deconvolution (Section 4.4.4).

Calculating the regression lines (Section 4.4.5).

Displaying the calibration results (Section 4.4.6).

3. Additionally, other parameters and actions may be needed, such as:
Transmitting results (Section 4.3.5)

Display and printing results (Section 4.3.6)

Optimizing conditions (Section 4.3.7)

Setting an application password (Section 4.3.8)

Identifying material by FingerPrinting (Section 4.3.9)
Automatic sample identification fields (Section 4.5)
Application moduli definitions (Section 4.5)

Application compound definitions (Section 4.5)

Statistical Process Control (SPC)

il SR IS S )

T T@ o0 o
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Chapter 4. Applications

4.3.1 Creating a New Application
Y ou can create an application either entirely from new or by copying and modifying
an existing application.

NOTE: No password is required to copy an application; as this does not affect
the original application.

To createanew application:

®  Select Application > New application. The New application window is
displayed.

Mew application

|| Create Mew I

Existing applications

Al_10kY_300us

#|  CopyQld |
Al_5kY_600uk =
Al_max-ud = |
C114 D¥53 Sky = Copy
C114 DYSaz resulks

Cl114D¥582 1 ta 5

C114 DVSEZ kY 25mA

Cerment

Cond finder | Cancel

Figure4.7 New Application Window

®* Inthe New application field, enter aname for the new application.

®  Click onthe Create New button. An application window is displayed
with the new name.
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To create a new application from an existing application:

In the New application field, enter a name for the new application.

Select the name of the application to be copied from the Existing
applicationslist.

When the results of the existing application are also required for the new
application, check the Copy results check box.

Click on the Copy Old button.
An application window is displayed with the new name. The window will

contain all the settings from the copied application, except the password
and the results.

- CEMOXI application

" Metal | Alloy [~ Mormalise to 100% v Flux used “
i pr“‘idb"“dw I” Balancerequired  [[pen7 Flle
es:
" Liquid & L0 is balance |1.UDU Initial weight m
 NolL.OI
 Askfor LOL Ill.DﬂU Final weight
I Repeat factor | Use spinner [ Use default oxides
B 8| cowmel b + | 9| | B & %
XlJlm Compaound name o4 Pﬂl"'
|Channel |Compound ROL ROI Cu‘d‘bﬂ Me.as Al SlPlsk
code name  |Linit Saqna'ne conc cunc =
al % 3 K& <Nd 5> IBU 10,000 20,000
Ca Cal % 3 ﬁ K& K-Fe 180 1.000  3.000
Fe Fe20d % 3 1L KA K-Fe 180 4.000  5.000
K K20 % 3|7 KA K-Fe 180 Cancel
Mg Ma0 % 3 ki <Na-S> 180
Mn | Mn203 % 3 10 KA KFe 180
Na MNazO % 3 1 ROI 1.0001.080 <Na-5> 180
P P20S % 3 5 EA <Na-S5> 180
5 503 % 3 6 EA <Na-S> 180
Si S0z % 3 4 KA <Na-5> 180 b
|No VIIrmﬁmofrasms FingerPrint. ., |
Display and printing... | Optimize Conditions | Program Selection... | set password |

Figure4.8 Application Window
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Y ou must define the sample type and give the required preparation information to
enable the software to process the results correctly.

Parameters and information that must be entered depend on the selected sample
type. For example, flux information is only needed for afused bead sample.

After you have defined your sample type and sample preparation data, you must
save it before proceeding any further.

The Normaliseto 100% and Balance check boxes are offered for all sample types.

Normalise ~ When asampleis analyzed, the sum of the calculated concentrations
to 100%: should be 100 %. In practice, the sumislikely to be slightly different
than 100 %. Normalization is the recal culation of resultsin such away
that the sum of the concentrations is equal to 100 %.
In general, the accuracy of the resultsisimproved using normalization
when the main component comprises over 60 % of the total sample.

Balance: If Balanceis checked, the concentration of the balance compound will be
calculated as 100 % minus the sum of all the other compounds measured
in the application. Using a balance compound is mandatory when the
calibration model used isthe fundamental parameters model or the Alpha
model.

Normally, the selected balance channel should be attributed to a
compound that congtitutes avery large proportion of the sample (e.g. 80 -
90 %).

This type of sample covers solid samples prepared without any additives, for
example: solid metal or plastic samples.
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fe Metal | Alloy [ Mormalise bo 100%

{~ Fused bead I B d

i Pressed powder

i Liquid

1 Repeat Factor [v Use spinner [ Use default oxides

Figure4.9 Metal/Alloy Sample Type Definition

The only choices are if you want to use normalization or balance selections. If
Balance required is checked, you must enter a Balance channel.

If you do not define a Balance channel, the software will request one when you
attempt to save the data.

A fused bead is a solid sample made by fusing the sample material with aflux into
a‘glass bead.

" Metal | Alloy [ Mormalise ko 100%  |v Flux used
f+ Fu: i [~ Balance required LizE407 Flue
" Pressed powder
~ Liquid " L.0uI is balance 2,000 Initial weight
& Mo L0
£ Ask Far oL 10,000 Final weight
1 Repeat Factor |+ Use spinner [ Use default oxides

Figure4.10 Fused Bead Sample Type Definition

If you select Fused bead as the sample type, you must specify what you want the
system to do with regard to Loss On Ignition (L.O.1.). If you check the Flux used
check box, you must also supply the requested information.

Flux

Details of the flux used to make the bead must be defined in this window to enable
the software to interpret the results correctly. Typical fluxes used include: lithium
tetraborate, lithium metaborate, carbonates and nitrates.

® IntheFlux field, enter the type of flux.

NOTE:  The name entered for the flux must be defined as a compound
in the system or application setup.
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* Inthelnitial weight field, enter the weight of sample material used to
make the bead.

®* IntheFinal weight field, enter thetotal weight of material (sample + flux)
used to make the bead.

LossOn Ignition (L.O.1.)

TheL.O.l. parameter accounts for the part of the sample that islost when afused
bead is made. For example: crystalline water evaporates and carbonates are
converted to oxides. The L.O.I. parameter is used in the calculation of
concentrations or it can be determined by the analysis.

L.O.l. ishalance: Any difference between the sum of the calculated concentrations
and 100 % is assumed to be the loss from making the bead.
This option is not offered if either the check box Normalise to
100 % or Balance is checked.

NoL.O.l.: TheL.O.l. vaueisignored.
Ask for L.O.1.: You are requested to input the L.O.I. value before starting a
measurement.

Powdered samples are normally compressed into pellets for measurement. The
pellet usually requires the addition of a binding agent to hold it together.

i Metal | Alloy [ Mormalise to 100% v Binder used

™ Fused bead [ Balance required ICHZ— Binder

f* Pressed powder

™ Liquid 5.0 Initial weight
5.2 Final weeight

1 Repeat Factor [v Use spinner [~ Use default oxides

Figure4.11 Pressed Powder Sample Type Definition

Detailsof any binding agent used to make the pressed powder pellet must be defined
in this window to enable the software to interpret the results correctly. Typical
binding agents that are used include: wax, cellulose, boric acid and citric acid.

®* IntheBinder field, enter the type of binding agent.
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* Inthelnitial weight field, enter the weight of sample material used to
make the pellet.

®* IntheFinal weight field, enter the total weight of the material (sample +
binder) used to make the pellet.

Liquid samples require special sample cups. Solvents may be used to dissolve the
sample material, forming theliquid. They may also be used to dilute aliquid sample.

" Metal | Alloy [ Mormalise ko 100%  |v Solvent used

(" Fused bead [~ Balance required Hzn Salvent

" Pressed powder

fs Liquid 2.0 Initial weight
3,75 Final »olume

1 Repeat Factor |+ Use spinner [ Use default oxides

Figure4.12 Liquid Sample Type Definition

Details of any solvent used must be defined here to enabl e the software to interpret
the results correctly.

®* Inthe Solvent field, enter the type of solvent.

NOTE: If you enter aname (not aformula) for the solvent here, it must
be defined as a compound in the system or application setup,
where you can enter the formula.

®* Inthelnitial weight field, enter the weight of sample material.

®* IntheFinal volumefield, enter the total volume of the sample (sample +
solvent).

The sample spinner will rotate the sample while it is being measured. The sample
spinner is designed to reduce effects caused by non-homogeneous samples. The
inhomogeneity may be an inherent property of that type of material or sample, or it
may even be caused by a specific sample preparation.
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An example of specific sample preparation would be the surface cleaning of metals,
which is often done using abrasive paper. This|eaves surface scratch marks, which
tend to be all orientated in the same direction. X-ray fluorescenceis very sensitive
to surface effects. This means that the results may vary according to the sample
orientation. The sample spinner reduces most such effects.

The sample spinner can be switched on or off on the application window using the
check box Use spinner.

When the check box Use default oxides is checked, the common oxide chemical
formula of the element of interest is given in the compound name cell.

If you require the software to measure the same unknown sample more than once,
you must set a repeat factor in the Repeat factor field of the application window.
The effect of the repeat factor on the measuring procedureis described in Chapter 5.

NOTE: TheRepeat factor field isalso available in the Measure sample
window. If you set it in the application window, you cannot change it
in the M easur e samplewindow. If you do not set it in the application
window, you can then set the required Repeat factor inthe Measure
sample window.

NOTE: If the Repeat factor fieldisleft blank or set to “0”, the measurement
will continue endlessly until aborted by the user.

The channel information area of the application window allowsyou to select which
elements to use in the application.

In addition, you can select moduli to be calculated as part of the application. The
moduli can be defined at system level, see Section 3.5, or specific moduli can be
defined for each application, see Section 4.5.

The moduli channels must have the correct special characters entered at the end of
the name. The last character for amoduli channel must always be the character “*”.

In case your elements are present in your sample as an oxide, check the Use default
oxides check box.

After you have defined your sample type and sample preparation data, you must
save it before proceeding any further.
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The channdl grid of the application window bel ow showsthe application setup with
ten measuring channels.

[ Repeat factor v Lise spinner [~ Use default axides |
2| |8
| @] cromel i + | 97| N CICIES
lelﬁ Compound name b g Hla}'
[Channel urmntnd ROI | ROI [Condtion outine -~
= D e o | e o | 7| B2l
Al % 3 <Na-s> mcm zumu =
Ca | Ca0 % 3 a KA K-Fe 1au 1000 3,000
Fe | Fe203 % 3 11 KA KFe 180 4000 5.000
K K20 % 3 7 KA KFe 180 Cancel
Mo | MO % 3 2 KA <Na-s> 180
Mn | Mn203 % 3 10 KA KFe 180 [ Reset |
Na | Naz0 % 3 1 ROI 1.0001.080 <Na-S> 180
P | P205 % 3 5 kKa <Na-S> 180
s 03 % 3 6 KA <Na-S> 180
s S0z % 3 4 KA <Na-S> 180 >

Figure4.13 Application Window - Channel Grid

To select an element manually for the application:
®* Inthe Channel field, enter the element symbol.

* Clickonthe il button, or press Enter.

To select all elementsfor the application:
*  Click on the periodic table button: 3],
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= Cement FB elements for, analysis

H " Default to pure elements
" Default to oxides

H

Sl [e e 1

[8]4 | Reset | Cancel |

Figure4.14 Periodic Table Window

®  Select the elements you want to measure.
® ClickonOK.

Thenew channel nameisinserted into the channel grid. The measuring channelsare
listed in aphabetical order, followed by the manual input and moduli channels
respectively. At first, the software proposesthe default conditionsdefined at System
level for the selected elements.

IMPORTANT: Themoduli channels MUST be defined in the System moduli
or Application moduli windows.

For light matrices (like oil or polymers), in order to correct for scatter from the
specimen, you should create and use the Compton of the tube lines (Rh-Ka.C, Mo-
KaC, or use a channel with the name Bs (back scatter) or Bsn (wheren =110 7).

To delete a channel from the application:

®  Enter the channel nameinto the Channel field or click on the required
channel in the channel grid.
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® C(Click onthe !l button or press the Delete. key The channel is removed
from the channel grid.

4.3.4 Setting the Channel Parameters

This section describes the parameters you can set for the measuring channelsin the
channel grid.

Table 4-1 Channel Parameters

Compound For the main channels, this field can be edited to include chemica

name formulae or compound definitions for the compounds of interest. The

formulae and compound definitions must be correct, as the software

uses this datain the calculations.

NOTE: Theinput is case sensitive. Y ou must use the correct
upper and lower case lettersin the chemical abbreviations
(for example: Co = cobalt).

Unit Specifies the units in which the concentrations should be given.

Dec Specifies the number of decimalsto use in the concentrations of the
standards and results.

Seq Specifies the sequence in which the channels will be reported (if you
enter 0 they will not be listed in the Results window).

Linename Specifies the line used to cal culate the concentrations (KA, KB, LA,
LB1, LB2, ROI).

ROl min Specifies the Region of Interest lower level. If you specified the line
type as ROI, here you specify the lower level of that region in keV.

ROl max Specifies the Region of Interest upper level in keV.

Condition Specifies the name of the condition set to be used for the
Name measurement.
Meastime Sets the measuring time. The value must be between 1 and 32767

seconds (9 hours 10 minutes).
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Table 4-1 Channel Parameters (Continued)

Routine
min conc/max

The routine minimum and maximum concentrations fields allow you
to set concentration limits. If the measured concentration of a sample
falls outside these limits, the result is displayed in red with either a“ <”
or “>" symbol to indicate which limit has been exceeded.

Chk sam
min conc/max
conc

The check sample minimum and maximum concentrations fields
alow you to set concentration limits. If the measured concentration of
asample falls outside these limits, the result is displayed in red with
either a“<” or “>" symbol to indicate which limit has been exceeded.

To set achannel parameter:
®  Click on the parameter in the channel grid that you want to change.

®  Enter inthe new value and press Enter.

4.3.5 Transmitting Results

In the application, you can set the details of the protocol used for results
transmission. When the check box Transmission of resultsis checked in the
System parameter swindow, a drop-down list is enabled with the following items:

Table 4-2 Measuring Channel Parameters

Yes

Transmits the results automatically. The measured results are
transmitted to the folder that was specified in the System parameters
window.

No

Does not transmit the results.

Ask

Prompts you to perform atransmission for each measurement. The
measured results are transmitted to the folder that was specified in the
System par ameter s window.
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Transmission of results can be done on-line or off-line.
The transmitted files have the following file name format:
XYYYYMMDDHHMMSS.QAN

where: Xisfixed
YYYYMMDDHHMMSS relate to the year (YY YY), month
(MM), day (DD), hour (HH), minutes (MM) and seconds (SS)
the file was saved.

The transmitted files can be imported in other applications, e.g. Excel, for further
data processing.
4.3.6 Displaying and Printing Results

Y ou can select what parameters are displayed in the results tables and what sample
results are printed.

To set thedisplay and printing options:
®* Inthe channel information area of the application window, click on the
Display and printing button.

®* IntheDisplay and printing window, select the required options by
checking the check boxes.

®  (Click onthe OK button, or press Enter. Do not forget to save the data.
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Display and printing for Cement

Walues to display and print {for results that are prinked)

[ Channels [ Raw Intensities | Indicators [ all channels
v Compounds r Met Intensities v Lnits
r Times v Concentrations r Limits

Samples and results to print automatically after measurement

[ standards [ Averages
[ Individual sample measurements [ standard deviations

INot determinad

Zancel |

Figure4.15 Display and Printing Window

The Valuesto display and print frame defines which valuesto display in the
results tables.

Table 4-3 Display Items

Channels Measuring channel (element) name.
Compounds Name of compound associated with that channel.
Times Channel measuring time.

Raw Intensities Directly measured count rate.

Net Intensities Intensities corrected for background.

Concentrations Calculated concentrations.

Indicators Display warning indicators.

Units Type of unit selected to display concentration results.
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Table 4-3 Display Items (Continued)

Limits Minimum and maximum concentration limits for achannel. If the
result is outside these limitsit is clearly marked in the Results
window.

All channels Display all channels.

The Samplesand resultsto print automatically after measurement framealows
you to select the types of sample results to be printed automatically after each
measurement is performed.

Table 4-4 Print Items

Sandards Results of standard sample measurements, used for calibration.
Individual Results of routine (unknown) samples.
sample Check thisitem if you want to obtain a print of the individual

measurements measurements resulting from ‘ repeated’ .

Averages Average results of unknown samples measured more than once,
using arepeat factor, or the result of a sample measured once
(repeat factor 1).

Sandard Standard deviations of unknown samples measured more than once,

deviations using arepeat factor.

4.3.7 Optimizing Conditions

Theinitial proposal made by the software for the measuring conditions can be
further optimized using few measurements on arepresentative sample (i.e. standard
or routine) for that type of material. When using this procedure, only the measuring
conditions for a specific application will change and not the original system
conditions.

To optimize the conditions:
®  Click on the Optimize Conditions button and follow the instructions.
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Y ou can set passwordsfor every application to prevent unauthorized personnel from
opening and changing the application or from closing the Application measure
sample window (if it is open).

NOTE:  Theapplication passwords are only enabled when the system password
isenabled.

To set a password for an application:
®* Intheapplication window, click on the Set Password button.

®* Inthe New password field, enter the password. A “*” is displayed for
each character typed.

®  Enter the password again in the Verification field.

® (Click onthe OK button or press Enter.

* Inthe navigation/control area of the application window, click on the
Save button.

If the verification is correct, the Set new password window is cleared. If the
verification isincorrect, an error message is displayed.

® Click on OK to clear this message and display a blank Set new password
window, in which you can re-enter the password.

The password is only active if a system password has been set. If no system
password has been set, the password is stored but stays inactive until the system
password is set.

To change an application password:

®* Intheapplication window, click on the Set Password button. The Set
new password window is displayed.

® Inthe Current password field, enter the current password. A “*” is
displayed for each character typed.

®* Inthe New password field, enter the new password.

®  Enter the new password again in the Verification field.
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® Click on the OK button or press Enter. Do not forget to save the
application.

If the verification is correct, the Set new password window is cleared. If the
verification isincorrect, an error message is displayed and you must repeat the
procedure.

Toremove an application password:

®* Intheapplication window, click on the Set Password button. The Set
new password window is displayed.

® Inthe Current password field, enter the current password.
A “*" isdisplayed for each character typed.

®* Inthe New password field, do NOT enter a password.
®* IntheVerification field, again do NOT enter a password.

® Click on the OK button or press Enter. Do not forget to save the
application.

The Epsilon 3 can be used for rapid fingerprint identification of all samplestypes.
Thefirst step inthefingerprint processisthe physical identification of types. Solids,
liquids and powders should be kept separate. Furthermore, it is also advised to
separate on the basis of grain size (for example, pellets and powders) should be
measured using different applications.

When developing a FingerPrint application it is not necessary to have elemental
concentrations. Simply identify the elements that would distinguish sample types/
identifications and the appropriate measuring conditions. The addition of reference
samples/standards in the application becomes alibrary database of scansto which
each measured sample is compared.
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- General Use Material - Powders appli...

s Metal / Alloy I Nomalise to 100% oK
" Fused bead I Balance required
" Pressed powder
e 5
 Liquid
W Use spinner
I‘I Repeat factor [ Use default gvides s EI@
SE,
£ & crewel [0 4| @) 82| ;ﬂ; ?};ﬁ
= | PRl
XI i IE Compound name
8|95
Channel | Compound Line [ROI RO Condition|Meas [ kinimunm | b aximum i
code name |Unit|Dec|Seqiname| min{max| name | tme | conc. | conc.
Cl ppn 3 0 KA <Ma-Cl= 150
| | | 37| BT LA <Ma-Cl= 150
K K ppn 3 0 KA MalCl> 150
Mg | Mg % 3 O Ka Wiecs 150
Ma Ma | 32| BT kA <Ma-Cl= 150
B B x| 32| BT kA <Ma-Cl= 150 -Eeset
Rh Rh | 32| BT ] h <Mi-Ag: 150
Rh2 cps 3 0 KAC <Mi-Ag: 150
5 S Sz At ] BT ek <Ma-Cl= 150

Mo = | Transmission of results FingerPrint ... *

Dizplay and printing... l Optimize: Conditions l Frogram Selection ... l Set Password l

Figure4.16 Application Examplefor FingerPrint

For advanced usg, it is possible to combine a calibrated method with the
fingerprinting method. It isimportant to note that the combination fingerprinting
and quantification will follow the same requirements for optimization as aroutine
quantification application. This can result in extended measurement times.

4.3.9.1 FingerPrinting Example

An example of an application for identifying General Use Materials (GUMS) is
displayed in the figure below. The elements (defining the GUMs) were chosen and
the appropriate corresponding condition set was employed using the default
conditions. The timewas set at 150 seconds which matched the total measurement
time. Next the FingerPrint option was chosen by selecting the Finger Print button.
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=% FingerPrint finger print parameters

B | Mini M axi Current value  Input value
Channel symbol | Mot applicable | Mot applicable FFP
Mawimum number of matches 1 g 8
Fraction lower energy 000 015 015
Lower Energy Limit [ke'] 0.00 070 070
Fraction higher energy 0.00 0.90 0.90
Energy step [keV] oo 200 oo
Mumber of steps 1 Mot applicable ]
Minirum relative significance level 0.000 1.000 0.000
K-Factor 0.m 0.40 010
K-constant | 0L0001 0.1000 ommm [
Fiequested Counts i 1000000 1000 =
Iv Use this set for Finger Printing v Use spectra
[~ Use fraction for lower energy Iv Use fraction for higher energy
v Use energy step ™ Momalize intensities using TCR
[v Scale all spectra ta requested counts [~ Export to data file

Figure4.17 Finger Print Parameters Window

This one-time setup includes choosing from a variety of distinguishing factors
controlling the Chi2 regression algorithm. For first time use we recommend the
following settingsin the Finger Print parameter s window:

1 Create alibrary - measure standards

Once the FingerPrint parameters have been set, simply add and measure
standards to the database (add concentrations for methods where
FingerPrint and quantification is desired) and measure each standard as
per aroutine application.

1 Instant identification - results

Automatic sample identification will result when measuring samples that
match the library database type.
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1 XRF intelligence - capturing subtle differences

The FingerPrint software empl oys a sophisticated statistical algorithm that
examines the entire scan. This includes features which are not normally
interpreted by XRF, such as peak shape and background profiles. A key
advantage is that fingerprinting is afully automated method without the
need for interpretation.

4.3.9.2 FingerPrint Parameters
Table 4-5 Finger Print Parameter [tems

Usethisset for Must be checked in order to carry out finger printing.
Finger Printing

Use spectra If this box is checked, the fingerprinting of the sample is done on
the spectral intensities. Because some of the reference spectracould
have been determined along time ago, the energy scaleis
automatically adjusted.

Usefraction for | Thelow boundary of the energy range (keV) is either the ‘lower
lower energy energy limit’ or afraction of the max energy of the condition used
in the application. Thisfraction is defined by *fraction lower

energy’.

Usefraction for | The high boundary of the energy range (keV) is either the max
higher energy energy of the condition used in the application or afraction of this
energy. Thisfraction is defined by ‘fraction higher energy’.

Useenergy step It is necessary to choose a method of energy comparison. This
parameter specifies step sizein keV of the adjusted scan. You can
also specify the number of steps between the lower and the higher
energy boundary. The step size may aso be varied when using this
parameter.

Alternatively it is possible to define the Number of steps. Thisis
necessary when Use ener gy step parameter is not checked.

Normalise The preference setting enables users to normalize the spectra by the
intensitiesusing | Total Count Rate (TCR).
TCR
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Table 4-5 Finger Print Parameter [tems (Continued)

Scaleall spectra | Asthe nameimplies, this parameter simply re-scales all the
to requested comparative spectra to a specified total count level. If this
counts parameter is selected, avalue must exist in the proceeding matrix.

Export to data Allowsyou to export al datato afile.
file

4.4 CALIBRATING THE SYSTEM FOR AN
APPLICATION

Anaysisisachieved by comparing the measured intensity of the unknown (routine)

samples with the regression lines established during the calibration, using standard

samples of known composition. Theregression linesare cal culated for each element
defined in the application.

The calibration consists of the following steps:
®*  Entering the composition data of the standard samples (see Section 4.4.1).

® Finding and calculating the line grouping (see Section 4.4.2).
®  Measuring the standard samples (see Section 4.4.3).

®  Performing deconvolution (see Section 4.4.4).

®  Calculating the regression lines (see Section 4.4.5).

* Displaying the calibration results (see Section 4.4.6).

44.1 Entering Standard Sample Data

Thefirst step in the calibration processis to define the composition of the standard
samples. The composition isdefined by entering the concentrationsfor the elements
or compounds of interest. The quality of this data must also be indicated, whether it
is known to be accurate (High) or is suspect (Low).

If the quality of the composition datais Low, it is used for matrix correction but it
isnot directly used in the calibration of the compound.
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Toenter the composition of the standard samples:

® (Clickonthe £| button. The standar ds window for that applicationis
displayed.

2 Cement standards

El EI El El Standard | il 2'
ﬂ El @l x| mitial weight

Standard ident | Initial | Final (BI203|A1203 |[Cad (Cat |(Cl| Cl |Fe203 |Fe203 |y
weight \weight | % | Qual | % [Qual|%:|Qual| % | Qual

=

@

3

b §
59

%@

ko

£
€

A L 3

Figure4.18 StandardsWindow

Thiswindow is used to enter the concentrations of the standard samples and to view
the count rates obtai ned when measuring these samples.

Todefinea standard:
®* |nthe Standard field, enter the name of the standard.
® Clickonthe il button. This inserts the standard into the grid.

Depending on the defined sample type, other columns for I nitial weight, Final
weight, L.O.l. and Balance automatically appear after the Standard ident field.
The values entered in the application window are automatically inserted.
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To enter the concentration data:

Click on the required grid cell.

This selects the cell and places the cursor in the Edit field.

Enter the concentration of the element.

The value is automatically inserted and the data quality is set to High.
Press Enter.

Enter the concentrations for the other elementsin the same way.

To changethe data quality level:

Click on the required Qual field.

This selects that cell and copies the current setting into the Edit field.
Typethefirst letter of the required level (H = High, L = Low).

The setting is automatically inserted into the Qual field.

Click on the | button.

Select any other quality cells you want to change and edit the setting in the
same way. See also Section 4.4.6.3.

To delete a standard:

Click anywhere on the required standard in the table or enter the name in
the Standard field.

Click on the !l button to delete the standard from the table.

To savethe calibration standardsinput data:

In the navigation/control area of the application window, click on the
Save button.
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The software uses deconvolution to calculate the count rates (expressed in units of
cps = counts per second). Deconvolution isamathematical procedure by which the
relative intensities of the characteristic fluorescent lines are determined by fitting
the detector response function to the measured spectrum. In order to do that, the
characteristic linesto be considered must be made known to the software along with
some detector specific information.

Some elements have many lines, some of which areweak or very closetogether. The
software evaluates these lines and creates the appropriate line groups.

To automatically calculate the appropriate line groups:
®* |nthe standardswindow, enter all concentrations for the compounds and

click on the Hz&| button.

The spectrum evaluation is done by non-linear least squares fitting, based on the
AXIL algorithm developed at the University of Antwerp.

When you have entered the standard samples concentration data, you must then
measure the samples.

To measurethe standard samples:
® | oad the selected standard into the spectrometer.

®* |nthe standardswindow, click on the standard(s) to measurein the grid.

NOTE:  You can select multiple samples by pressing the Ctrl key or

Shift key. Clicking on the El button at the top of the

standar ds window inserts all samplesinto the measuring
queue at once.

* Clickonthe #®#| button at the top of the standar ds window.
®  Select the proper position(s) on the sample changer.

®  The selected sample is measured.
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After the standard samples have been measured, the count rates can be displayed
(but not edited) in the standar ds window.

Todisplay theraw (measured) count rates:

® Click onthe ﬂ button.

s Cement FB standards

@@ i IElStandard NIST 1881a 25032010 ﬂg
E @ | Tnitial weight

Standard ident Initial | Final alzo3  |alzo3 Cao CA
weight | weight % Qual %o Lol
Time of measurement Iraw Al Iraw Ca
[ElrIST 18514 25032010 11,000 § 7.060 High f§= 57.580 Hi
o 21-Jun-2010 19:19:11 S 1460529 cps  J74635.06 ¢
[EnIsT 18842 25032010 | 1.000 11.000 F 4.260 High § 62.260 Hi
|/ 21-1un-2010 19;30:33 J 861,484 cps J79514.10 ¢
[ErisT 15852 25032010 | 1,000 11,000 B 4030 Hgh § 62.390 Hi
L 21-1un-2010 19:41:54 J 8053682 cps JE0236.23 ¢
[EnisT 18564 25032010 | 1.000 11,000 § 3.880  High § 67.870 Hi
L/ 21-1un-2010 19:53: 16 J 792,821 cps JEB185.65 g
[ErisT 15872 25032010 | 1,000 11,000 B 6202 Hgh § 60.900 Hi
Reset

L/ 21-1un-2010 20:04:39 J1263.958 cps JTBL49.27 o)

< >

Figure4.19 StandardsWindow

The symbols that can appear in the standar ds window have the following meaning:

E & b4 The net intensities for this standard were calculated using aline overlap
matrix that was out of date. The standard cannot be used for calibration.

B & J The standard was deconvolved with the correct elements and line groups
according to the application.

B &% Theintensity was obtained using conditions that do not match the current
conditionsin the application. The intensity cannot be used for caibration.
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K & b4 The intensity was obtained using a line which does not match the current
line in the application (for example KA was changed to KB in the
application), or using an R.O.1. that does not match the current
application R.O.1. Theintensity cannot be used for calibration.

3 &S The intensity was obtained using the correct line (or R.O.1.) and correct

conditions according to the application.

Ifboth 7 & ¢ and K & 3¢ apply, then jK & 3¢ isshown (takes priority).

If there are any red crossesin the table you have to measure that the standard(s)
again or alow the software to recalculate the existing data.

Torecalculatethe existing data:
®  Select al the standards by clicking on the top left cell of the grid.

® Click onthe button.

TIP: Ifyouclick onthe ﬂ button before clicking on the button, you will
see the intensities appear in the table as they are deconvoluted.

After calculating the theoretical line groups and measuring the standards, it is
advised to check and optimize the deconvolution of the obtained spectra.

To check and optimize the deconvolution:
®  Select acertain standard in the standar ds window.

® (Clickonthe button. The standar d spectra window is displayed
showing the measured sample spectrum of the standard.
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% WROXI standard spectra
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Figure4.20 Standard Spectra Window

In the sample spectrum window, click on the %l button. The elements

and line groupswindow (also called deconvolution window) is displayed,
which consists of two tabs:

L ine Groups (see Section 4.4.4.1)
Background Fit (see Section 4.4.4.2)

—1When the optional Omnian software isinstalled, an additional tab
Omnian isaso present. For more information, see Chapter 6.

The Line Groupstab in the deconvolution window enables the user to include/
exclude elementsin order to improve the deconvol ution of the standards and routine

samples. After selection (see Figure 4.21), the software will automatically include
those elements to the deconvolution.

In most cases, more elements are present in the standards or routine samples than
selected by the user. Thereforeit is better to include all elementsin the
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deconvolution that are present in the spectrum (spectra). In that way, calculating
possible line overlaps and matrix effects will be more accurate.

In some cases, the deconvolution can be improved even more when the K-lines (or
L-lines) are de-coupled from each other, like KA and KB separately (or L1, L2 and
L3), particularly for the tube lines where the KA and KB ratio depends on the type
of sample material.

The K-lines (or L-lines) are de-coupled by clicking on the element of interest and
selecting/deselecting K, KA or KB line (or L, L1, L2 or L3).

= WROXI elements and line groups for WROXI-05
Line Groups | Background Fit |

H ¢ Deconvolube using all selecked lines
e | " Use application ko reduce seleckion
i | Be

ElKﬂlKﬁl Lll-lll-%ll-ﬁl M|C|

Bla | Mg

K Ti I W ICr IMnIFe Ca &4t ICuIZn Ge | As | 5=
C *d | &g | C Ir| ':'-n'_:-l:u Te

EI oK | Apply | App QeFl Cancel |

Figure4.21 Elementsand Line GroupsWindow - Line Groups Tab

4.4.4.2 Background Fit Tab

TheBackground Fit tab in the deconvol ution window enables the user to select the
best background fitting model. For each different measurement condition, it is
possible to change and optimize the background fitting by configuring:

1 Background model

1 Number of iterations (only applicable to background models Filter,
Classic filter and Axil filter)
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1 Degree of polynomial (only applicable to background models
Exponential and Linear Polynomial)

1 Preprocessor (only applicable to background models Filter, Exponential
and Linear Polynomial)

~ WROXI elements and line groups for WROXI-05

Ling Groups  Background Fit |
spectrum: M| 42 | P | M| [«cr-co= - 20,00 kv - 120uA - Al helum
[ show ranges
Background madel Mr of iterations Eﬁ?:;.l?; Preprocessor
[Fr dE D o .-
Get default | Resek | App Def | Apply | Save model I

Figure4.22 Elementsand Line Groups Window - Background Fit Tab

Up to 4 different ranges can be combined to deconvol ute the same spectrum. Each
energy range can have its own background model.

After any changein the deconvolution window, save the changes by clicking on the
Save model button and recal cul ate the intensities for all standardsin the standards

window using the updated background model.
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= AdPol elements and line groups for RMO

Line Groups  Backaround Fit |

Spectrum: M€ T | M| M| [2n - 35.00 kv - 80 uA - Al - heliam

V¥ show ranges

Mr| Start | End Background madel Ir of Degree of | Preprocessar

energy |energy iterations | Polynomial
(ketd | (kev)

1 13,000 Zlassic_filker _continuurm 15 Square_Rook
2 |14.000 30.000 Zlassic_filker _conkinuurm 36 Square_Raak
3|

4 |

Get default | Resek | App Def | Apply | Sawve model I

Figure4.23 Background M odel

4.4.5 Calculating the Regression Lines

When the standard samples have been measured, the regression lines for all the

elements listed must be calculated. The calculations take a number of correction
factors into account, i.e. Alphas, fundamental parameters (FP), Compton ration

correction and Line overlaps.

Tocalculatetheregression lines:

® Click onthe !l button to display an empty calculation program
window.
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& Cement FB calculation program

cil IEIx°Iw|oclmlnéél==l
e Channel Al
=% N:nmo carrection, A:alphas, Reratio, FiFP
Charnel i Al i Ca ¥ Fe
Makrix CEr:feITtion model S NDD cloarrzicltiﬁon Mo gonrlgencatéon 3’:‘ ] E
alue . . -0,
SR
E Value 0.000420 0,000065 0.000013 i a st
F Valus 0,000000 0,000000 £,000000 5 | P |
Sensitivity 2380 cpsi*: 14639 cps/%% 75089 cps)ii

ﬁ|@|u5uﬁ:|

Ratio Channel
Alpha For AlZO3
Alpha for Cao
Alpha for Fezo03
Alpha for K20
Alpha for MgQ
alpha for MR203
Alpha for Mazo
Alpha for P20S
Alpha for 503
Alpha for Si02
Alpha for Sr
Alpha Far Ti
alpha For Zn
LOw 1 channel
Low 1 TarC
LCv 1 fackor
LOv & channel
Lw 2T ar C
LOw 2 Fackor
LOw 3 channel
LOw 3 TarC
LOw 3 Fackor
LCv 4 channel
L 4T ar C
LOw ¢ Fackor

<) >

Figure4.24 Calculation Program Window

® Click onthe ﬂ button to display the K-value, RMS and correlation
coefficient for all the channels at the top of the grid.
NOTE:  TheF-valueisnot automatically set to be calculated.
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®* Inthecalculation program window, select all parameters by clickingin
the top left cell of the grid (Channel). All cells that will be calculated are
now selected (blue).

® Clickonthe H_"l button. All valuesto be calculated areindicated by ared
“?" in front of the value.

& Cement FBicalculation program

71| @[] x| 2] 0| ] (3]
x| Al channels p—

all values
Chaninel i Al " a S
K factar 0.04377 0.17975 E Fe':li u
RMS 00,0305 % 0,429 %
Correlation 0.99952 0.99415 a
Mr Std - Coeff V-3 6-2
Concentration range | 3.880 - 7.060 (%) | 57.580 - 67.870 (%)
Relative RMS (4] 0.5% 0,65
Matriz Correlation model

L 1 Fackar
LOw 2 channel
Low2TorC
L 2 Fackar

£

[P I

D Yalue I

E Walue I

F Yalue |
Sensitivity 1 |
Ratio Channel _I
Alpha for alzo3 |2 TR 7 I
Aphafor 20 |2 TN 2 IR
Alpha For Fezo3 | 7NN 7 YR
Apha for k20 |7 NI 2 IR
Alphafor Moo |2 I 2 I
Alpha For Mnzos |2 TN 2 T
Alpha for Nazo | 7GRN 7 YT
Alpha For p205 |7 KR 2 IR
Apha for 503 |7 I 2 I
Alphafor 5oz |2 IR 7 I
Alpha for S o000 g ooooo
Alpha for Ti 00000 g ooooo
Alpha for_zn | ooo00 00000
LOw 1 channel _I
LOv1lorC I
I

I

I

]

!

>

£ (i)

Figure4.25 Calculation Program Window - Before Calculation
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® C(Click onthe El button to calcul ate the theoretical alphafactors.

NOTE: If youdo not click on the El button before clicking on the
button, you will obtain empirical aphafactors (not theoretical alpha
factors).

* A window may be displayed informing you if any of the correction factors
are not at a significant level. We recommend that you accept the default,
by clicking on Yes.

Epsilon 3/ Software - Query

x4

Matrix effects on channels Al, Ca, Fe, K, Ma, Mn, Ma, P, 3, 5i, 5, Ti, Zn are not significant,

Set these alpha factors to zeroy

Figure4.26 Correction Factors M essage

® Inthecalculation program window, click on the button to calculate
the regression values.
All the parameters have now been calculated, either by theory or
regression analysis.
NOTE:  You canfix the values of individual or groups of parameters
you do not want to calculate by selecting the required cellsand

clicking on the El button.

® Insome cases, calibration results can be improved using FPs (fundamental
parameters) or Compton ratio correction. These corrections can be
implemented in the calculation program when entering “F’ (FP) or “R”
(Ratio channel) inthe M atrix Correction model field. For the Compton
correction, also the Ratio Channel field must be filled with “Rh-KAC” or
“Bs’ (back scatter). These ratio channels can only be selected when
included in the application window.
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& Cement FB calculation program

] IIKIvIwI o | 8| [ s
= All chanrels
Channel i al i Ca i Fe ~
s T i | [
' o ' o ' o SP
Correlation 0.99952 0.99418 0.99554 i a st
Mr Std - Coeff 7-3 6-2 7-2 5| g | o2
Concentration range | 3.830 - 7.060 (%) | 57.580 - 67,870 (%) | 0,152 - 3,000 (%) E
" o ﬁ @ i
Relative RMS (%) 0.55 0.68 3.582
rMatriz Correlation model Mo carrection Mo carrection Ma carrection
D Yalue 1.077985 0.182416 -0,00039
E Vialue | 0.000013 |
F value 0.000000 0.000000 0.000000
Sensikivity 2380 cps/% 14639 cps/% 75089 cps/%
Ratio Channel
PO b
< ||||] >

Figure4.27 Calculation Program Window - After Calculation

®* Inthe navigation/control area of the application window, save the
calibration by clicking on the Save button.

4.4.6 Displaying the Calibration Results

Thecalibration resultsfor each channel can beviewed, either asatable or asagraph
showing the regression line. These options are available from the calculation
program window.

4.4.6.1 Calibration Results Table
The calibration report window displays the results for a channel in the form of a

report table. It shows the relevant data of that channel for each of the measured
calibration standards.
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Todisplay the calibration resultsin atable:

®* Inthe calculation program window, select the required channel by
clicking anywhere in that column of the grid.

*  Click onthe | button at the top of the calculation program window.
The calibration report window is displayed.

3t Ca - Cement FB calibration report

00182416 E|0.000068 F0,0000000 Rat | MNone
KIDA79779 RI0.429430 C)0.994184 5-C| A-2

E=ERINETIE
Qual| I(cps) | Calc | chem | Diff |DfRMS|L.ov | Matrix
MIST 18815 25032010 [glee] 74635, 1 58,090 57,580 0,510 1,19 0,000 1.000000
MIST 16843 25032010 |High 79514.1 61,756 62,260 -0.504 -1,17 0,000 1.000000
MIST 16858 25052010 |High 80236,2 £2,299 62,390 -0,.091 -0.21 0,000 1.000000
MIST 18865 25032010 |High S8185.6 68,272 67,870 0,402 0.94 0,000 1.000000
MIST 16873 25032010 |High 78149,3 60,730 60,900 -0,170 -0,40 0,000 1.000000
MIST 1686a 25032010 |Low 83171.0 64,504 63,230 1,274 2,97 0,000 1.000000
MIST 18855 25032010 |High 84073.1 65,182 £5.340 -0.158 -0.37 0,000 1.000000

Figure4.28 Calibration Report Window

The calibration report window is split in two parts: the upper part shows the
calculated regression values and the lower part shows a grid containing the
measurement results for each standard sample.
®  Double-clicking in any cell of the grid selects that standard and opens the
calibration standar ds window for that application. The concentration
value of that channel for the selected standard is highlighted.
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The calibration report window has a number of buttons for easily viewing the
other calibration results.

Table 4-6 Calibration Report Window Buttons

Displays a graph of the results table.

=

Displays the results of the previous channel in the alphabetical list
on the calculation program window in a separate window.

Displays the results of the next channel in the alphabetical list on
" the calculation program window in a separate window.

Tilesal open calibration report windows and minimizes all other
== open windows.

In addition, three application navigation buttons are available to open the
application window, calculation program window and standar ds windows
for that application.

44.6.3 Calibration Results Graph
The calibration graph shows the cal cul ated regression line, together with the
calculated count rates for every standard.

Todisplay the calibration resultsin a graph:

® Inthe calculation program window, select the required channel by
clicking anywhere in that column of the grid.

® Clickonthe button at the top of the calculation program window.
The calibration graph window is displayed.
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Figure4.29 Calibration Graph Window

The calibration graph window plotsthe count rate (cps) against the concentration
(%) and showsthe calculated regression linefor that channel. Each point marked on
the graph istheresult from the measurement and cal cul ations applied to a particular
standard.

The position of the mouse cursor over the graphical display is shown in the X and
Y fields, directly above the left side of the graph. The positional units are givenin
relation to the scales.

Clicking anywhere over the graph causes the nearest data point to be selected (color
changes from blue to green). Details of the result represented by the selected data
point are displayed above the graph. This includes: standard name, defined
concentration, calculated concentration, etc.

The check boxes in the upper left corner of the calibration graph window allow
you to display additional information on the graph.
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Double-clicking in the graph selects the nearest result point (measurement
result from one standard) and displays the calibration standar ds window
for that application. The concentration value of that channel for the
selected standard is highlighted.

Double-clicking on the graph scales or titles displays Calibration graph
scales window.

Right-clicking in the graph opens a menu that allows you additional
functionality like Select all, Copy to clipboard, Print, Zoom/Unzoom.

If any of the standard result pointsare ‘outliers' (not close enough to the calibration
line) that should not be used for the calibration, you can mark them as low quality
(not to be used for the regression).

To select outliers:

Right-click in the graph and select Toggle quality or double-click closeto
the outlying point. The standar ds window is opened.

In the standar ds window, mark the entry and change the quality to L ow.

Save the change and recal culate the regression. In the graph, you will see
that the result point has changed from blue to red.

This processis also completely automated by selecting menu item Toggle
quality, provided that the*? is till available in the corresponding cell in
the grid of the calibration report window.
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Besides the same buttons as on the calibration report window, the calibration
graph window has the following additional buttons for easily viewing the other
calibration results.

Table 4-7 Additional Calibration Graph Window Buttons

—I;"' Displays the results table of the graph.

'\ Zooms out to display the complete graph.

In addition, three application navigation buttons are available to open the
application window, calculation program window and standar ds windows
for that application.

4.4.6.5 Graph Scales
The parameters of the X and Y scalesin the results graph can be changed to enable
you to compare different aspects of the calibration results.

To select other graph scales:

® Inthecalibration graph window, double-click on the graph scales. The
Calibration graph scales window is displayed.

®  Select therequired option.

® Click on the OK button or press Enter. The Calibration graph scales

window closes and the calibration graph window shows the graph for the
selected scales.
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Calibration graph scale for Cement FB

C Undiluted concentration {chemical or calculated)
Cdilute Diluked concentration (chemical or calculaked)
Cchem Undiluted chemical concentration

Ccalc Undiluted calculated concentration

R Counk rate {cotrected For drift iF selected)

A Surn of alpha corrections

L Sum of line overlap corrections

Recorr Defined so that Cdilute = D+ ERcarr + FRearr2

Mote: Cdiluke = C in applications with no added compound

" w=CY=R % = Cdilute + L, ¥ = R[1+4]
™ %= Cdiute, ¥ =R ™ % = Cchem, ¥ = Ccalc

{* e, rrt O % =Cchem, ¥ = Ceale - Cchem
" w=Cdiute +L, ¥ =R

& only Ca " all channels

[8]4 Cancel |

Figure4.30 Calibration Graph Scale Window

4.5 OPTIONAL APPLICATION FUNCTIONS

A number of the functionsin the application window and some of the other
windows can be optionally defined. They are not required for the basic application
definition, but provide additional options. See also the Epsilon 3 On-line Help.

NOTE: The Statistical Process Control (SPC) option is described in Chapter 7.
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Table 4-8 Optional Application Functions

Ident system function Ident system window

Application moduli definitions Application moduli functionswindow

Application compounds definitions | Application compounds definitions
window
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Chapter 5. Measuring Samples

5.1 INTRODUCTION

In this chapter we describe how to perform measurements of routine (unknown)
samples.

The measurement of routine samplesis normally carried out within a defined
application, but samples can also be measured using the manual control function.

NOTE: If you are performing quantitative analysis, the measurement of
calibration standards must be done prior to measuring unknown
samples and is described in Chapter 4.

5.1.1 Measurement Overview

The steps for carrying out measurements are listed briefly below. These steps are
described in detail in the following sections.

® Loadthesample.

®  Open the measure window for the required application.
NOTE: Upto 10 samplescan beloaded in the spectrometer.

® Givean identity code to the sample.

®  Start the measurement.

The progress of a measurement can be monitored on the status bar. More detailed
status information can be viewed on the Online status window. The results are
available as soon as the measurement is complete on the L ast result window.
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5.2 SAMPLE LOADING

Solid samples must be between 27 and 51.5 mm diameter with a maximum height
of 4.9 cm on Epsilon 3 (with standard lid) and 10 cm on Epsilon 3 XL (with high
lid) respectively. Liquid samples (typically 10 ml) must be placed in the specia
“P1” or “P2” plastic cup sample holders. These sample holders are then loaded in
the same way as solid samples. Steel rings must be between 40 and 51.5 mm
diameter.

Caution General hazard

Extra care must be taken with liquid samplesto avoid
damaging theliquid sample holder in any way, asthis

may cause theliquid to leak into the spectrometer.

The samples are loaded into the sample changer manually.

Toload a sampleinto the spectrometer:
®  Lift the spectrometer lid.

® Placethe sample in the required position on the sample changer.
® Closethelid.

When you measure the sampl e, the sample and its position in the changer have to be
identified to the software. Thisis done using the Select changer position window.

5.3 MEASURING A SAMPLE

M easurements of routine samples are normally carried out from an application (see
Section 5.3.1 and Section 5.3.2). Alternatively, individual samples can be measured
from the Manual control window (see Section 5.3.3).
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5.3.1 Measuring a Routine Sample

5.3.1.1 Opening the Measure Sample Window

To open the measur e sample window from the menu bar:

®  Select Measure > Measure application. The M easur e application
window is displayed.

Measure application

Measure to open

BackGround K
CementBeads I__I
Chrift

Japanese Steels
Steelz

LCancel |

Figure5.1 MeasureApplication Window

®  Select the application to measure and click on OK or press Enter. The
measur e sample window of the selected application is opened.

‘i CEMOX] measure sample

Fused bead - Sample ident
[cEMOXI 1887a-1 |
o e o e S e e e e 2 e

™ Transmit " Recalstandard  ( Check sampls ' Routine

e TN o O W ez 0|

Einal
wegte |10 o o|®| %

Figure5.2 Measure Sample Window
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To open the measur e sample window from the toolbar:

Click onthe #&| button. If no measur e sample windows are currently

open, the M easur e application window is displayed. Select the
application to measure and click on OK or press Enter. The measure
sample window of the selected application is opened.

If one measure sampleisaready open, that measure sample window is
made the active window and displayed on top.

If more than one measur e sample windows are already open, the software
asks which measur e sample window to open.

To open the measur e sample window from an application window:

In the navigation/control area of the application window, click on the

ﬁl button. The measur e sample window of the current applicationis
opened.

In the Sample ident field, enter the name of the sample.

NOTE:  Thisstepisnot necessary if the samples are automatically
named by the application sample ident function.

L oad the sample into the spectrometer.

Click on the M easur e button to start the measurement. The Select
changer position window is displayed.
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Select changer position

Figure5.3 Select Changer Position Window

In the Select changer position window, click on the position of the
sample.

The measurement will start automatically if the spectrometer isready. If it
isnot ready (e.g. thelid is open or the gain is being measured) the
measurement will not start.

Y ou can then set up further measurements by clicking on the Measure
button and defining the position to measure. These settings are stored and
the measurements are carried out when the current/previous measurements
are complete.

Y ou can also change applications between measurements by selecting the
M easure application window for adifferent application and then clicking
on the M easur e button in the new window.
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5.3.1.3 Sample Changer Window

The Sample changer window shows the status of the sample changer, including its
current position and which positions have samples defined. It can also display
details of the samplesin the measuring queue.

Samples can be deleted individually or all at once.

To open the Sample changer window:

®  Select Measure > Sample changer or click on the ﬁl button in the
Online status window.

¥ Sample changer

Sample information

Changer position: 1
Type of sample: Mormal
Application: Cement

Ident date: | 15-Jun-2010
Del sample

Ident time: 13:50:36
Measuring now: Mo
Delete all

Repeat Factor: 1

Sample ident
Cement Sample
Position (Ident |Measurement type |F\pplicatian |RepeatFactDr
1 pCement Sample! Motrrmal Cement 1
Z  |Cement Sample Mormal Cement 1
3 |Blank Motrrmal Cement 1
4 |adrPol Mormal Cement 1
5
&
7
g
9
10

Figure5.4 Sample Changer Window
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Thetop left frame of the Sample changer window shows the status of the sample
changer by a schematic picture, similar to the Select changer position window.
1 Defined sample changer positions are shown with awhite number on a
blue background. Undefined positions are shown as a black humber on a
white background.

1 The current position of the sample changer is shown by the yellow circle,
indicating the measuring position.

The Sample information frame in the middle of the Sample changer window
shows detailed information of the sample currently in the measuring position,
including sample type (normal, calibration) and related application.

5.3.2 Easy Measuring

It is possible to set up the software to perform easy measurement of samples, for
exampleif you have already set up a condition set and an open the application
window.

® OpenaMeasure application window (see Section 5.3.1).

® (Click onthe El button on the toolbar. The L ast result window and the

Easy measure window are displayed. The Easy measur e window
contains a large green button with the application name.

% Dsple ol vehns B &)=
L= ‘Sample idert
Onknown

My Mgs  |200.000 0.000 0000 0.000 cps

n 2GS | 200000 0.000 0000  0.000 cps

502 fBeerce) (Beance) (Balance) 100.000 %
200000 0.000  0.000 0.000

S| S03 [200.000] 0.000 0000 0000 c
a a 100,000 0.000 0000 0.000 g

D5

ps
[+] Cad  [100.000 0.000 0000 0.000 cps
Fs Fe203 | 60000 0.000 0000 0.000 cps

Figure55 Last Result + Easy Measure Window

® Inthe Easy measurewindow, click on the green application button. An
Easy measure window is displayed.
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Easy measure Al Sk¥_600us

Metal / Alloy - Sample ident

| Unknown L
i S ESS——SIS———

Figure5.6 Easy MeasureWindow

®* Inthe Sampleident field, enter the sampleidentity and click on the
M easur e button. The Select changer position window appears.

® Inthe Select changer position window, click on the position of the
sample. The measurement will start automatically if the spectrometer is

ready.

Every M easur e application window that you now open created another green
application button in the Easy manage window.

An application button remain active aslong asthe M easur e sample window of that

application is open or minimized. As soon as the M easur e sample window is
closed, the related application button disappears.

Up to 8 applications can be opened simultaneously in the Easy measur e window.
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Figure5.7 Easy Measure Window

5.3.3 Manual Measuring

The measurement of routine samples is normally carried out from a defined
application, but samples can also be measured using the manual control function.

e Sdlect Measure> Manual control or click on the 8| button on the

toolbar or in the Online status window, click on the &2 | button. The
Manual control window is displayed.
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System status Lid Medium Sample changer Spinner

Ok - Idis Closed At Reference OFF
Error detail Air - |D— Maowve [ S
X-ray tube Tube Filter Pelt A Det °C Last gain
20,000 kY, 100 pb T 0.630. | -14.4 0:12:37
kv |20.000 A 100 Set 2! Ti - Measure gain
Application; |CEMOKI | Condition: |ENEEE Gt | s |

Manual measurement

v Wait medium [ Autocurrent  |MNormal - Input keps:

Qukput keps:

v Auto ident Measure True time {s): |20 % Deadtime:

Close I | % Bl =

Figure5.8 Manual Control Window

®  Placethe sample in the sample changer.

®* Inthe Sample changer frame of the Manual control window, enter the
position of the sample and click on the M ove button.

®  Select or enter the measuring medium (M edium), measuring voltage (kV)
and current (UA), filter (Tube filter), and measuring time (Truetime).
Y ou can also use the measurement conditions from an existing application
by clicking on the Get button and selecting the name of the application.

®* Intheldent field, enter arecognizable name for the measurement or check
the Auto ident check box.

®  Start the measurement by clicking on the M easur e button in the Manual
measur ement frame.
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To view theresults of the manual measurement:
®  Select Results> Open results. The Open resultswindow is displayed.

pen resuls X

Results to open

QKI

| i |

v Cancel |

Figure5.9 Open Results Window

®  Sdect <Manual> and click on the OK button. The <Manual> results
window is displayed.

=Manual> results

Ident

sen;'-;cs';..........+.........+.........+.........+.........+.........+!

* Main Db Earliest date and time  Latest date and time
M " Backup I24-Jun-2010 I

24-Jun-2010 11:37: 2? 111 13, DDDkV 248pA, <none=, Ar, Posl, Sp:Off, PKT:3

24-Jun-2010 11 9 111 13, S56UA, <nones, i, Posl, S

2'@';_'_" ﬁl Highlight:ll—A_III Select:lT In File:W

Sample|13 DDDk\? 556].1)1, <n0ne>, Jur, Posl Sp:Off, PkT:3

ident LIS L L L LA L 2
i D'SDlaV aII Seq: T Pos; l_
4] = ] o] 1/ 24-Jun-2010 11:53:49
uTiC: UTCH+02:00
Username: |

Channel [Line [Compound |LiveT {s) |Iraw {cps) |Inet (cps)l Conc |LLD |Unit |Minimum |Maximum

Al K | 8l - K& 112901.9 1129019 112901.9 cps
Fe |K& | Fe-KA | 9.640 14536.74 14586.74 14586.74 cps
Co KA | Co-KA& | 9540 156436 156,436 156,436 ps

Cu (KA | Cu-KA | 9640 S4436.44 S4436,44 G4436.44 cps
Rh LA | Rh-LA | 9.640 3378.733 3378.733 3378.733 cps
Ag LA | Ag-LA& | 9640 27300 27.300 27.300 ps

Figure5.10 <Manual> Results Window

Page 5-13



Double-click on the sample of which you want to see the results.

Click on the button.
When you have a Results spectra window open, you can click on the
%l button to show the elements and line groups.

Y ou can now proceed to handl e the results as described in Chapter 7, or, if
you want the software to check what elements are present (qualitative

analysis), you can click on the ﬂ button and the system will then
highlight the elements present.

Measuring large samplesisonly possible for solid samples with amaximum height
of 4.9 cm on an Epsilon 3 with a standard lid, and a maximum height of 10 cm on
an Epsilon 3 XL with high lid.

To measurelarge samples:

NOTE:

Page 5 -

Turn off the HT.
Open thelid.
Remove the sample tray.

Move the spinner arm back so that it is away from the measurement
position.

Pasition the large sampl e above the measurement position as shown in the
figure below.

Leave the lid open otherwise large sample mode cannot be selected.

Y ou cannot make automatic gain control measurements while in large
sample mode.

14
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Figure5.11 Example of Large Sample Positioning

®  Select System > Enter “Large Sample” mode. A message is displayed
indicating to remove the sample tray and to move the spinner arm back so
that it is away from the measurement position.
NOTE: Itisstrongly advised to place afoil on top of the measuring
station. Refer to the Epsilon 3 User’s Guide.

® (Click OK to continue.
® (Closethelid.
® SwitchontheHT.

®  Measurements of large samples can now be carried out from an

application (Section 5.3.1 and Section 5.3.2).
Alternatively, individual samples can be measured from the Manual
control window (Section 5.3.3).

To stop measuring large samples:
®  Turn off the HT.

® QOpenthelid.
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®  Select System > Exit “Large Sample” mode. A message window is
displayed indicating to remove any large sample, to replace the sample
tray and to move the spinner arm forwards to engage the spinner cog

whesel.

® Click OK to continue.

® (Closethelid. The sample changer now movesto the reference position.

®  SwitchontheHT.

After ameasurement has been completed, the results can be viewed in the L ast
result window and stored in the application database. The stored results can be
recovered for further processing, see Chapter 7.

NOTE:  Thelast result window is one of the four windows that are displayed
when the software is started. It cannot be closed, but it can be
minimized.

& Last result g@|2|

Iv Display all values

Concentrations - Sample ident

E & 3

13.000kV, 556pd, <none>, Air, Posl, Sp:0ff, PKT:3
Application: <Manual =
Sequence: 111
Timne: | 24-Jun-2010 11:53:49
@ uTC: UTC+02:00
Usernarme:
@ Pos: | 1
(Channel (Line [Compound [LiveT (s) |Iraw (cps) |Inet (cps)| Conc |Unit |Minimum |Maximum
Al |ka | Al-ga | 9.640 1129019 112901.9 112901.9 icps!
Fe Ka | Fe-ka& | 9.640 14586.74 1458674 14566.74 cps
Ca KA | Co-KA | 9.640 156,436 156,436 156.436 cops
Cu K& | Cu-KA | 9.640 S4436.44 54436.44 5443644 cps
Rh LA | Rh-LA | 9.640 3375.733 3378.733 3375.733 ps
Ag LA | Ag-LA | 9.640 27300 27,300 27300 cps
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ThelL ast result window, asits name suggests, always contains the result of the last
measurement carried out. It shows the measuring time, count rate (in cps) and
concentration for each measured channel, as well as details of the sample and
application.

Any concentration values that are outside the optional limits set in the application
window, are displayed in red. This gives you an immediate visual indication of
possible problems.

If the check box Repeat Factor is checked in the application window, the same
sample is measured for the defined number of times. Thisis carried out
automatically by the software, which shows the number of the current measurement
in the measure window.

Thefield can be blank, “0” or a number between “1” and “9999".
1 If blank you must specify “0” or anon-zero number smaller than “9999” in
the M easur e window.
1 If “0” the sample will be measured indefinitely (until aborted).
1 If anumber between “1” and “9999”, the sample will be measured the
specified number of times.

Theresults of each measurement are stored separately. Additionally, for repeated
measurements on one sample, the average and standard deviation results are
calculated and stored.

When the measurement is complete, the L ast result window shows the complete
results for all repetitions and the average and standard deviation values.
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il

o al @l I.IHLcl
Concentrations - Sample ident
Unknouwn 1
; 2
Application: | Additives in PE
Sequence; Byedd

Timne; | 21dun 2005 12:39:.44
_I_I F'Ds

Compound| Al Si|Ca|Ti|Zn
Unit [ ppro | ppr | ppm| pprm| ppm
1/3 2937225 446118
243 |MW\2E30E 237 451 11.4
33 30996 317 4 221 453120

fwedd |385.3304.2 228 450 11.7
SDew/3 | 327 120 08 04 03

Figure5.13 Last Result Window
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The optional Omnian program can be used for characterization and analysis of
unknown samples, or in situations where certified standards that match specific
sample characteristics, are not available. Important applications include sample
quantification, screening, failure analysis, as well as the comparison of different
materials. Omnian can handle awide variety of sampletypes such as solids, pressed
powders, fused beads, |oose powders and liquids.

Importantly, Omnian corrects for sample characteristics - thickness, volume and
unmeasured ‘ Dark-Matrix’ compounds, and adapts automatically to sample
characteristics and associated matrix effects.

Omnian analysis uses fundamental parameters (FPs) to cal cul ate the propagation of
X-rays from the X-ray tube through the optical path to the detector. Observed
intensities are compared with calculated intensities in order to give an estimate of
the concentrations in an unknown sample.

Thisisdone using an iterative method:
1. Assume aconcentration

Predict the signal

Compare with measurement

Tune the concentrations

Return to predict the signa

The Ioop is repeated until the predicted signal matches the measured signal.

G EFNIANN

NOTE: Itisessential for thismethod that it isknown exactly what is happening
in the optical path. All parameters must be known with at least the
accuracy that is required for the concentrations. Parameters are tube
spectrum, tube window thickness, propagation of X-raysin the measure
chamber medium, thickness and composition of filters, etc.

Page6-3



Epsilon 3 Quick Start Guide

6.2 PREPARING OMNIAN MEASUREMENTS
Before the Omnian routine measurements can be performed, the following
preparations are required:

1. Carrying out Omnian sample preparation (see Section 6.2.1)

2. Creating Omnian sample parameters (see Section 6.2.2)

6.2.1 Carrying Out Omnian Sample Preparation

®  Select Omnian Setup > Manage sample preparations. The Measure

Sample Prepar ations window is displayed.

#Manage Sample Preparations

Sample Preparation | Created

Open Delete Rename Copy

o Use this screen to manage Sample Preparations.

Figure6.1 Manage Sample Preparations Window

Click on the New button. The New Sample Preparationswindow is
displayed.
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New Sample Preparation

Please enter a name for the new Sample Praparation.

Name: [ Omnian - Solid ]

| create | | cancel |

Figure 6.2 New Sample Preparation Window

®* Inthe Namefield, enter aname (e.g. Omnian - Solid) for the new sample
preparation and click on the Create button. The Sample Preparation

window is displayed.
A Sample Preparation; Omnian - Solid
Omnian - Sofid
Sample Type: [ Solid | v] E Enter weight and size —  ml [ =l
Weight: [ 10.00] [a [-] ‘ (2] »
Help Prine
Diameter: | 40.00] [mm [-] Area: | 1257] [em? - —
= &
Thickness: [ | [mm [=] oensity: | | [ 17 H | &
Save Save As:
7
)
Load
Sample Prep.
_Fw0
‘ °
Copy to
Cipboard
1 F
(73] f
Unda
For a Solid sample, weight and size information can be entered. These values will be used later for finite thickness and wedge
corrections. If this is not applicable, the fields can be left blank.

Figure6.3 Sample Preparation Window
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6.2.2

In the Sample Type field, select Solid.
Check the check box Enter weight and size.

Enter the correct values in the fields Weight and Diameter. If finite
thickness correction is needed, aso enter the correct thickness of the
sample in the Thickness field.

Click on the Save button.
Close the Sample Preparation window.

Creating Omnian Sample Parameters

Select Measure > New Omnian sample parameters. The New Omnian
sample parameter swindow is displayed.

Mew Omnian sample parameters

Mew Omnian sample parameters

IOmnian - Solid - Parameters Create new

Existing Omnian sample parameterss

Copy existing

L

Cancel

Figure6.4 New Omnian Sample Parameters Window

In the New Omnian sample parameter sfield, enter aname (e.g. Omnian

- Solid) for the sample parameters and click on the Cr eate new button.
The Omnian sample parameter swindow is displayed.
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Solid - Parameters

Omnian sample preparation used For quantification:

- {Omnian - Solid |

Required sum (%&):  |100

Select the purpose of the required sum:

™ Required sum is nok used, the calculated sum remains unchanged

The calculated sum must be close to 100% for a carrect analysis. Some reasons why
the sum is nok near 100%. are a major constituent is missing or the sample is diluted,

@ Used to normalize concentrations

The calculated concentrations are scaled so that the sum equals the required sum.

{~ Balance, used ko determing the concentration of compound: |

{~ Balance, used to determing the loss on ignition

[ Use Comptan intensity ko derive the concentration of compound: |

This requires the presence of calibrated Compton line(s) in the calibration,

| Carreck For finite thickness effects in the sample

Fuor finite thickness correction the final sample weight and diameterarea must be
defined in the used sample preparation,

I~ Correct For Fluorescence volume geometry (FYG) effects in the sample

Far FYaG carrection the final sample weight, diameterarea, density and thickness
must be defined in the used sample preparation,

Figure6.5 Omnian Sample Parameters Window

®* Inthe Omnian sample preparation used for quantification field, select
Omnian - Solid.

® (Click onthe OK button.

The Omnian measurement preparation is now completed and a routine Omnian
measurement can be carried out (see Section 6.3).
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6.3 PERFORMING A ROUTINE OMNIAN
MEASUREMENT

®  Select Measure> Measure Omnian Sample. The Measure Omnian
Sample window is displayed.

=

% Measure Omnian Sample

P

Unknown sample | Standards

Enter wour sample identfication here:

Isample 1

Cmnian Calibration used For quantification: ThG used For quantification:

[omrian x| |sEnERAL |

Cmnian Sample Parameters to be applied:

IBasic ;I EI ilil—

Manual Input [Unit [value

v Apply drift correction

[ Fail Used ;I

Omnian Compound List: O -

List For known elements: ICement ;I El Exclusive [
List Far excluded elements: ILanthanides LI El

Jl‘c‘f’l 00 sec, tokal measuring time W Use spinner Display and printing. .. | ‘

!Show the resulk display and printin-lg li

Figure6.6 Measure Omnian Sample Window
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If the sample you are going to measure has not been defined, enter the sample
definition asfollows:

In the Enter your sample identification herefield, enter the sample

identification. Without this sample identification it is not possible to start
the measurement.

In the Omnian Calibration used for quantification field, select

Omnian. The Omnian calibrations must be set up previously in Omnian
Setup > Manage Calibration.

Inthe TAG used for quantification field, select a TAG for the

calibration. For Omnian the default TAG is GENERAL.

Tags can be used as a keyword or term associated with or assigned to a
piece of information used to steer the quantification of unknown routine
samples. Tags can be set up in Omnian Setup > Tags and additives.

In the Omnian Sample Parametersto be applied field, select an
appropriate Omnian sample parameter.

If drift correction is required, check the check box Apply drift correction.

Inthe Manual Input grid, enter the correct values of the weights (e.g.
from the sample and additives).

When afoail isused (for example when measuring aliquid sampl€), check

the Foil Used check box and select the foil that is used for the
measurement. The thickness and density are filled in automatically.

When applicable, select an Omnian Compound List. An Omnian
compound lists must be previously created in Omnian setup > Manage
Compound Lists.

When applicable, select aList for known elements used for

deconvolution. Click on the B8| button to select the elements of interest.

Todisplay the Omnian measuring conditions:

Click on the | button. The Omnian condition sets window is
displayed.
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i Omnian condition sets

ﬂl @l Condition set IOmnianl
Xl ~ I Measuring times (sec)
(Condition Filker Peaking [Measuring
name ke name [Medium | kime  |kime {sec) P\dvancedl
Omniand (30,000 &g | Helum | 3 =
OmnianZ 20,000 | A-200 | Helium 3 120
Cancel
Omnian3 12,000 | Al-50 | Helium 8 300
Omniand | 5.500 |<none | Helium 3 300 -
Reset

Figure6.7 Omnian Condition Sets Window

If necessary, change the value of the M easuring time into the grid.

If you agree with the conditions, click on the OK or Save button. Click on
the Cancel or Reset button to cancel or abort the operation. The Omnian

condition setswindow is closed, returning to the M easure Omnian
sample window.

To change the display and printing options:
[ ]

Click on the Display and printing button. The Display and printing
window is displayed.
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Display and printing for Cement

Yalues ko display and print {For resulks that are printed)

[ Channels [ Raw Intensities v Indicators I all channels
v Compounds r Met Intensities v Units
r Times I’ Concentrations r Lirnits

Samples and results ko print automatically after measurement

[ standards [ Averages
[ Individual sample measurements [ Standard deviations

INot determined

Cancel |

Figure6.8 Display and Printing Window

®  Select therequired options by clicking in the check boxes. See Section
4.7.2 for detailed information.
NOTE:  When using Omnian measurements, the field Standar dsis not
applicable.

® Click onthe OK button or press Enter.

To start the Omnian measur ement:
®  Ensurethat the sampleis available in the sample changer.
®  (Click on the Measure button.

®* |nthe Samplechanger position window, select the sample to be
measured.

® |f necessary, optimize deconvolution (see Section 4.8.4).

The measurement will be carried out and the results will be available in the L ast
result window.
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& Last result =] B3
v Dizplay all values & | o

Concentrations - Sample ident

\S_‘a.mple &
I

Application; |  User's Guide |mitial weight: | 5.000
Sequence; 14 Final weight: | 5200
Time; | 08-0ct-2009 11:02:11

@ @ Paz: | 3
Channel| Compound | Time [s]||raw [cps]llnet [c:ps]| Conc |L|nit|Minimum|MaHimum
g Mgl 300 336 IIFE 1.864
A 41203 300 | 40677 40677 B.TES
Si Si02 300 | 245427 24541 23Nz
5 503 300 110500 110500 2083
Ca Cal 300 4087727 4087727 67117
k. k.20 300 37T 3TIFE 0172
Fe Fe203 300 17.920 17920 036

AR AEC A AT A

Figure6.9 Last Result Window

The application Omnian Monitor isincluded in the Omnian software package,
together with amonitor sample FLX C3. If the pre-calibration isdonein the factory,
then the first measurement of the Omnian Monitor is donein the factory.

® Select Measure> Measure application.
®* Inthe Measureapplication window, select Omnian Monitor.

In the measur e sample window, select Recal standard as measurement
type.
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Omnian Monitor measure sample

tetal [ Alloy - Sample ident
|FLx c3 1sozos-7 |
. B R m e

(O " Check sample " Routine

fotrr. | P[5

fackar

Figure6.10 Omnian Monitor M easure Sample Window

®  Click on the Measure button to start the measurement.

® Inthe Select changer position window, click on the position of the
Omnian monitor sample. The measurement will start automaticaly if the
spectrometer is ready.

®  After the measurement is finished the correction factors are automatically
updated and the Automatic recalibration succeeded window is
displayed.

Automatic recalibration succeeded for *Omnian Monitor®

R e |

Automatic recalibration of application 'Cmnian Manitor' was completed successfully,

Al Ca Fe K Ig Ma P S A

K Fackar M.A, M.A. M. A, M.A, M.&, M.A. M. A, M.A. =

RMS M.A, M.A. M. A, M.A, M.&, M.A. M. A, M.A,
Correlation M.A, M.A. M. A, M.A, M.&, M.A. M. A, M. A,

Orignal D | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0000000 | 0.000000 | 000000
orignalE | 1.000000 | 1.000000 | 1000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 100000
Original F | 0.0000000 | 0,0000000 | 00000000 | 0.0000000 | 00000000 | 0.0000000 | 0,0000000 | 0.00000
D value 0000000 0000000 0.000000 0.000000 0000000 0 0.000000  0.00000
Ewvalue [ 0,999998 ‘P 0.999900 ‘P 0.999999 ‘2 1000010 ‘P 0.999997 ‘P 1.000029 ‘P 1.000000 ‘P 1.0000
Fvalue | 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000  0.00000%

] fim] >

®  (Click onthe Close button.
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6.4.2 Applying Drift Correction for the Omnian
Sample

® Inthe Measure Omnian Sample window, check the check box Apply
drift correction and click on the M easur e button.

s Measure Omnian Sample

= =}

Unknown sarmple | Standards

Enker vour sample identfication here:

Isample 1
Omnian Calibration used For quantification: TG used for quantification:
| ornian x| eemeraL |

Omnian Sample Parameters to be applied:

IBasic LI EI ili,—

Manual Input (Unit |Yalue

v &pply drift correction

[ Fail Used I vl

Omnian Compound List: Orides hd
List for known elements: ICement LI &l Exclusive [
List: For excluded elements: ILanthanides ;I El

Ml 600 sec. total measuring time W Use spinner Display and printing. .. | ‘

!Show the resulk display and printing i

Figure6.11 Measure Omnian Sample Window
®  After the measurement, open the results window and select a
measurement. Then click on the right mouse button to open the results
pop-up and select Display the spectra.
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®* |ntheresults spectrawindow, click on the El button. The elementsand
line groups window is displayed.

Select the tab Omnian.

* =0Omnian> elements and line groups for Omnian monitor,

Line Groups  9mnian | Background Fit I

Omnian Calibration used For

TAG used For quantification:

Ormnian DYS5ES 5L

=

| cENERAL

Edit: sample parameters

EE

[~ Use current drift factors
[ Quantify Ag

Manual Input | Unit | Yalue

Density  [gicm3| 1.5915
Thickness | mm | 5.0000
Weight a

Diameter mm | 40,0000
Ares mmz2 (1256637

[~ Fail Used

Orinian Cormpound List:

Quankify | EI

Reset |

Figure6.12 Elementsand Line GroupsWindow - Omnian Tab

Page 6 - 15



Epsilon 3 Quick Start Guide

This window has two check boxes for drift correction:

Apply drift correction Appliesthe drift correction factors stored with the resullt.

Usecurrent drift factors I checked, the software applies the current drift factors.
Thisis useful in situations where the routine sample was
mesasured without an up-to-date monitor. After the monitor
is re-measured, the drift factors can be checked and the
sampl e recal cul ated.

®  Check therequired drift correction check boxes and click on the Quantify
button.
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Chapter 7. Results Handling

7.1 INTRODUCTION

Theresults stored in the database can be accessed using the results window. The
resultsfor either theroutine (‘Unknowns') or ‘ Standards’ samples can be displayed,

backed up to an external disk (to make abackup database) or combined into reports.
Theresults can also be shown graphically.

7.2 HANDLING APPLICATION RESULTS

7.2.1 Results Window

To open theresultswindow:

®  Select Results> Open resultsor click on the El button in the

navigation/control area of the Application window. The Open results
window is displayed.

®  Select the required application.

§ in oil results

Ident ”
search
mask L T ¥ T ¥ T G2 T + T = T =

% Main Db I” Standards [ Rautine Farliest date and Hime  Latest date and ime
i [~ Pecalstds ¥ pverages l"-"__‘“—"""" r—__‘“'-‘“'_‘_—
SRR W Checksams W Std devs

|12-May-2011 16:54:19  Routine 1/1  Mate 53.6 Mylar
13-May-2011 11 Routine 1f1  ¥HG 100ppm 3.6 Mylar and 4 prolens
13 01111 Ch m e
|13-May-2011 13:47:22 Routine 11 WHG 100ppm 3.6 Mylar
|24-May-2011 15:22:39  Check sam 5 in oil check sample

EQIZIQIM Highlight:| 1 &l | Select:| 7 Infile:| 17 Sﬁ'l@lfuﬁil
Chk.Sam.!S in oil check sample
average

[™ Display al seq: [ Statsfz | Pos:|

W4 o ¢ SIENE| B 1. pamiay-o0ii 152230

Time zone: | UTCH02:00 Min He Ifmin: | 0.64
Username: |
Channel[Compound | Conc UnithinimumlMaximum
) ) % 0,0015 0.0020
51 51 0.0479 = % 0,0015 0.0020
32 Y 0.0507 = % 0,0015 0.0020
13 CHE 99833 %

Figure7.1 ResultsWindow
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1 The upper half of the results window handles searching the results
database, displaying the search results and what actionsto carry out on the
selected results. It aso shows the number of results in the database
selected and highlighted for processing.

1 The lower half of the results window displays the results of the

highlighted results, showing either the calculated average valuesfor all the
results or the standard deviations.

Thefieldsin the upper half of the results window can be used to define a search of
the database.

®*  Enter the search criteria:

1 Database: Main Db or Backup
1 Sampletype: Unknowns, Standards, Check sam or Routine

1 Results type for repeat measurements: Average or Std.Devs

1 Sampleident as atext string: | dent search mask
NOTE:  Theasterisk character “*” or question mark “?’ can be
used in the searches as awild card to represent one or
more characters.
1 Date and time limits: Earliest date and time and L atest date and
time

®  Click on the Sear ch button.

The search criteriathat match the selected results in the application database are

listed in the results window. Actions can be performed on the results using tool bar
buttons or the right mouse button menu.

The toolbar on the upper half of the results window contains several fields and
buttons for selecting and handling the resullts.
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Table 7-1 Upper Half Results Window Fields and Buttons

Infile Shows the number of entries in the database.

Select Shows the number of results recovered with the defined search.

Highlight Shows the number of recovered results that are highlighted.

ﬂ| Highlights all the results.

El Prints the contents of the highlighted results.

7.2.3.2 Results Pop-up Menu

Clicking on the right mouse button in the results window opens the results pop-up
menu, which contains the following items..

Table 7-2 Results Pop-up Menu Items

Export Exports the data of one spectrum into atext file, including the selected

selected condition sets. Spectra are exported by default as MPSfiles. You can

spectra also export as SPE files. The MPS files have more information in the
header. The Export spectrum window is displayed to specify the
filename.

Transmit Transmits the highlighted results on-line or off-line. Thismenu itemis

results only available when the check box Transmission of resultsin the

System parameter s window is checked. The sample results are
written to the folder specified in the System parameter swindow. You
can select to transmit resultsto asingle file or to individua files.
Selecting Transmission of results > To a single file will display the
Transmit Sampleswindow to enter the filename.

Selecting Transmission of results> Transmission to individual files
will create output files as specified in Section 3.2.6.
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Table 7-2 Results Pop-up Menu Items (Continued)

Display Displays all the elemental concentrations for each selected sample,
results including the average concentration and the standard deviation of the
selected samples.

Export tofile | Exportsthe results by default as TXT files. Exported results files can
also be imported into office applications. The Export spectrum
window is displayed to enter the filename.

Display Displays the Results spectra window of all highlighted samples.
selected
spectra

7.2.4 Backing up the Database

Resultsfrom the database can be saved to another disk in order to backup important
data or to transfer data from one PC to another.

®  Select System > Backup userdata.
® TheBackup userdata window is displayed showing the source folder.

®  Select the destination folder and click on the Backup button.

7.2.5 Deleting Results

Any or all of the displayed results can be deleted in order to remove unwanted
results from the storage device.

®* Intheresultswindow, select the required results.

®* Clickonthe El button. A message is displayed for confirmation.
®  Click onthe Yes button to delete the file.
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The highlighted results can be processed and the results shown in the lower half of
the results window. Two processing functions are available:

1 Averaging
1 Standard deviation

The averaging and standard deviation functions display arange of values as
configured in the Display and printing window. This can include the average
values or standard deviation values of measured count rates, corrected count rates
and concentrations for all the measured channels, calculated over the highlighted
results.

The calculated results shown in the grid can be printed by clicking on the El
button, located immediately above the grid.

How the results are displayed varies slightly with the sample types:

1 If needed, for unknown samples (Unknowns), check samples (Check
sam) and routine samples (Routine), Net count rate can also be

displayed.
1 For standard samples (Standar ds), the known concentrations are shown in
the Conc column.

® Clickonthe E button to display the average values of the highlighted
results.

®* The calculated averages are displayed in the grid in the lower section of
the results window.
The Seq field indicates that the averaging process has been performed by
the term Ave/x, where x isthe number of results used in the calculation.

NOTE: More than oneresult must be highlighted before standard deviations can
be calculated.

® Click onthe E button to display the standard deviation values of the
highlighted results.
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®* The calculated standard deviations are displayed in the grid in the lower
section of the results window.
The Seq field indicates that the standard deviation process has been
performed by the term Sdev/x, where x isthe number of resultsused in the
calculation.

7.2.7 Displaying Graphical Results

The selected results can be displayed graphically in aresults graph window. The
graph can also be printed out as part of areport.

® Intheresultswindow, select the required results.

*  Click onthe button. The results graph window is displayed.

7.2.71 Results Graph Window

== Toxel results graph |-_”E”£|
¥ |21-May-2010 06:15:56 [V Grid ™ Trace # axis scale W axis scale

[ [
y[ 3 [V Tes [ Stats ilglgl [rime “|lcem =] [iee - | [ -

‘“-eﬁ—é/ o—s

5 (%)
B.BEB B.612 B.624 B 636 B.648 B.66A

21-May-7018 21-May-2A1A 21-May-2A1A 21-May-2A1A 21-May-2P1A 21-May-2P1A 71-May-2A1A 21-May-2A1E
13:46:068 14:08:68 14:20:68 14:48.68 15:08: 68 15:20:68 15:46: 88 16:66: 68
Time

Figure7.2 Results Graph Window
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A number of fields and check boxes are available for customizing the display. In
addition, a number of information fields are presented, shown with agreen
background..

Table 7-3 Results Graph Window Fields and Buttons

X Showsthe Y axis position of the mouse cursor.The unit is the
same as the unit of the scale.

Y Showsthe Y axis position of the mouse cursor.The unit is the
same as the unit of the scale.

Sampleident Clicking with the mouse anywhere over the graph causes the nearest
field data point to be selected (color changes from blue to green). The
sampleident of theresultsfile name corresponding to this data point is
also displayed in the information fields directly above the graph.

Grid Superimposes a grid over the graph.

Titles Displays the names of the axisin the graph area. Thisinformationis
identical to that shown inthe X and Y axisscale fields.

Trace Draws alinejoining al the data points in the graph, in the order they
appear dong the X axis.

Sats Draws the statistical lines onto the graph.

X axisscale Defines which units are used for the X axis:

1 Time (default): date ant time the samples were measured
1 C (%): concentration in %

1 C (ppm): concentration in ppm

1 | (cps): count ratein cps

Y axisscale Defines which units are used for the Y axis:
1 C (%): concentration in %
1 C (ppm): concentration in ppm

1 | (cps): count ratein cps
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Table 7-3 Results Graph Window Fields and Buttons (Continued)

X (drop- Directly displaysthe X axis selection.
down)
Y (drop- Allows you to select which measured channel to display.
down) Additionaly, if Y axisscaleis| (cps), you can select to the following
items or this axis:
1 Raw
1 Net
1 Corrected

7.2.7.2 Handling Graph Results

To select aresult:

® Click on or near aresult in the graph. The selected result is shownin a
different color than the other results and the measurement time and
identification fields of the selected result will be filled.

To show aresult:

®  Double-click on or near aresult in the graph. The selected result is

displayed in the periodic table of the elements and line groups window,
which will automatically be displayed.

To edit aresult:

®  Click on the right mouse button in the results graph window to open the
edit pop-up menu, which contains the following items:

Table 7-4 Edit Menu ltems

Select all Thisitem is disabled for spectraand graphs.
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Table 7-4 Edit Menu Items (Continued)

Copy to Copies the graph to the clipboard.
clipboard
Print Prints the current graph.

Export data Exportsthe data of oneresult graph into atext file. The Export
points data pointswindow is displayed to specify the file name. Data
points are exported by default asEDP files. These files can also
be imported into spreadsheet applications.

Zoom Zoomsin on the graph.
Unzoom Zoomsout to the original size of the graph, with all the pointsfitted on
the graph.

7.2.8 Transmitting Results
Results from the application database can be transmitted to a folder on your hard
drivein order to import data or to transfer data into other applications.

Transmitting the highlighted results can only be done off-line. This functionisonly
available when the check box Transmission of resultsin the System parameter swindow is
checked.

The results are written to the folder specified in the System par ameter s window. See also
Section 4.7.1. The folder must be an existing folder on your hard drive. Thefile
name will be the same as the sample result date (XYYYYMMDDHHMMSS with
the extension QAN). The measurement results can be used by other applications for
further processing.

Totransmit results:
®* Intheresultswindow, select the required highlighted results.

® (Click onthe H button.

If you have selected more than one result, afile transfer confirmation
message is displayed asking if you want to confirm each transfer

separately.
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Click on the Y es button if you wish to confirm each transmission, click on
the No button to transmit all results automatically.

®*  When you clicked on the Y es button, a message window is displayed

before each transmission. Click on the Y es button to transmit the results of
the sample.

7.3 HANDLING SPECTRA

If you have a sample that you have measured, but you do not know what elements
are present in the sample, you can use the quantitative analysis capabilities of the
Epsilon 3 software to find out what is present in your sample.

To open theresult spectra window:
®  Select Results > Open resultsto open the Result spectra window

®  Select the results you require and click on the button. The result
spectra window opens showing the spectra of the selected measurement.

8 Cu_max-k¥ result spectra

4 [13.996 key | NPLAL [AtLBL |v Raw

lm!i _I_I_I_I

¥ Iderks
I trid
il 4026 CDS FriB& Rnuns W Contin'm W kev

[RnLB4 | TILES [v Fit

[FREm—L]

kv ED 000 Filter: Ag
uf:l 300 Mediom: | Air M 32,969 | 235638

Mn:-0.031  cps

ROchan Rst Save 3|y~
whole X J

ancentration Meas. Time

Element IC
Line |Compound it

LLD

sec)  |ippm)

582_5 max kV after 10kV300ulk Position 3 50/60 Time: 25,7879
| | LTC+02:00
Cu ‘ KA
2] Select al Chrk+a
% Copy to clipboard  ChrC
o
E - Print
£ %4 "
G | Intensities only (*.mps)  Ctrl+l
W |H" KA Zoom Ctrl+z Intensities and fit (*.mp2) Ctrl4+J
T JAr, KB Unzaom Chri+
SRR Cu KB |
- Rh LE Mn KB Change & axis
Rh Ka |
|| HII f’\ _N\_ T L]
T F T T 7 T T T T T
14 16 18 28 2z 24 26 z8 El] 3z
kell

Figure7.3 Result Spectra Window
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To edit the result spectra window:

®  Click on the right mouse button in the result spectra window to open the
edit pop-up menu, which contains the following items:.

Table 7-5 Edit Menu Items

Select all Thisitem is disabled for spectraand graphs.

Copy to Copies the graph to the clipboard.

clipboard

Print Prints the current graph.

Export Exports the data of one spectrum into atext file including the

spectrum selected condition sets. The Export spectrum window is displayed
to specify the file name. Spectra are exported by default as MPS
files. You can aso export as SPE files. The MPS files have more
information in the header. The importing of result spectra can be
used as offline measurements in the Epsilon 3 software. Exported
spectrafiles can also be imported into spreadsheet applications.

Zoom Zoomsin on the graph.

Unzoom Zooms out to the original size of the graph, with all the points fitted

on the graph.

Change X axis

Defines the scale used for the X axis.

Show data for
multiple spectra

Shows a grid with information of all selected spectra.

Removeselected | Removesthe selected sample from the graph.

sample

I ntensity offset Increases or decreases an offset for all spectra.You can also reset the
offset to its original value.

Show in 3D Shows the spectraiin athree dimensional view.
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Toview multiple spectrain theresults spectra window:
[ ]

In the Edit menu, click on Show data for multiple spectra to view all
selected spectratogether in the results spectra window.

RO chan Rt Gave
I Gid
¥ Continum ¥ keV/

RIS

M = ki 5. Fiter| <mone>  Mn 0046 cps

') 09-Mov-2010 10:42:45 | A EI ll EI E‘ us | 1000 Hefum| Mo M| 23,960 | 9077 56

I JACIRL C other side Time:l 100
dent Date/time of measurement Condtion  |Displayed _|ROILL [ROLUL [Imensity  [Scalefactor [Total count rate
ACIRLA 12 May-2010 0956.4% SFCoal Tes 77801
ACIALB 12:Map-2010 (35806 SPCoal | g 77205
ACIRL C 12-M2y-2010 10:00:00 sPCoal  [EEEE 3076.4
ACIRLD 12:May-2010 10:01:52 5PCoal 75545
ACIRLE 12-May-2010 10:44:04 spoa [ 7801.9
ACIRL C other side 12-May-20l0 10:53:33 EPCoal 90776

Si KA

cps/channel
Z‘IJZ SZ‘Z 4?3

15‘8

a8

Figure 7.4 Results Spectra Window with Multi Spectra Data
NOTE: It is possible to adjust the ROI on the results spectra window by
pressing the Shift key and the left mouse button at the same time.
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Chapter 7. Results Handling

Toview the spectrain 3D:

®* Inthe Edit menu, click on Show in 3D to view the 3D representation of

the results spectra:

in® #Mn2 result spectra - average spectrum -

=10l x|

e kel ¥ Raw |7|_3nts ¥ TERD B -| HROlchan RstSave
¥ | Fit [ Giid

: (Ep ¥ Continulm vl key IWholejv ﬂil

. 4] ¥] 5 ki 3.00  Fiter] <noner  Mnf-0.084  cps
| DB-Apr-2005 071134 | EI !l &I EI %l ut:| 700 Helium

Mo Mw/24381 [G67514
Time: 80

40

3,000

cpsichannel
2000

1,000

14
kel A 2 oo

Figure7.5 3D Results Spectra Window

NOTE:  TheGraph ROI areais not shown in the 3D results spectra window.

Page 7 - 15



Epsilon 3 Quick Start Guide

To view the elements present:

® Intheresultsspectraform, click onthe El button to show the elements
and line groups window.

® Click onthe El button to highlight the elements that are present in the
elementsand line groups window.

= Toxel elements and line groups for R#M2

Line Groups |Omnian I Background Fit I

" Deconvolute using all selected lines
% Use application to reduce selection

krafig| o fule|s]| u] |

Ru |Rh

=
[

DI

| i@ | Ok Apply App Def Cancel

Figure7.6 : Elementsand Line GroupsWindow showing Elements Present
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Statistical Process Control (SPC) enables you to monitor the stability of a process.
SPC continuously checks the measurement results and alerts you to possible
problems. This continuous monitoring of the resultsnot only spotsindividual results
that are outside the limits, but also recognizes long term trends in the measuring
results, that are unlikely to be spotted by the operator. This assists you in taking
corrective action quickly and efficiently.

A process is monitored by selecting a number of values that can be measured and
that should remain constant over along time period. Each of these valuesisanalyzed
repeatedly and checked for certain trends and limits. Each particular value will have
itsown limits. The trends |ooked for will normally be similar for all the values used
to monitor a particular process.

The spectrometer is designed to measure concentrations of elements or compounds
in samples. Y ou will therefore normally use concentration values as the input to the
SPC calculations. But, you can use the measured intensity values instead of the
concentrations.

SPC must be set up for each application, if required. When the SPC protocoal is
initiated for an application, each set of resultsis sent to the SPC module. Initially,
the results are stored in the SPC datafile for that application until there are enough
results to establish the limits and constraints. Then all new results are checked
against the SPC limits and constraints. If alimit is violated, awarning is displayed
immediately.

Table 8-1: SPC Terms and Definitions

Term Explanation

Individual Each measurement result istreated individually as an X (average)

X-values value. It isnot possible to use R (range) values with individual data
values.

Groups The sample measurement results are split into data groups for

analysis. These data groups may be between 2 and 24 sampleslong
and may or may not overlap, as required. When adatagroup is
completed, new X- and R-values are produced which can be
analyzed.
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Table 8-1: SPC Termsand Definitions (Continued)

X-values These are the averages of the samplesin each data group. This can
also be used for individual samples.
R-values These are the ranges of the samplesin each data group. The

R-value for a group is the maximum data val ue minus the
minimum data value in that group.

Control groups

These are the data groups of the initial measurement results stored
to calculate the limits and constraints for SPC.

Controal limits

These are calculated from the control groups and give the allowed
ranges for the X- and R-values, that are produced as subsequent
samples are measured. The control limits cannot be calculated until
sufficient samples have been measured to generate the required
number of control groups.

Sigma Thisis the standard deviation values used for the control limits.
The values are normally estimated by applying asimple formulato
the average of the R-valuesin the control groups.

Real Sigma Sigma values are calculated by finding the standard deviations for
the X- and R-values in the control groups.

Limit checks Test that each individual sample or group falls within the defined
X-and R-values limits (UCL and LCL) for that check.

LCL Lower Control Limit. Thisisthe lowest permitted value for that
limit check. It is set three sigma below the calculated mean value.

UCL Upper Control Limit. Thisisthe highest permitted value for that
limit check. It is set three sigma above the calculated mean value.

Maximum These checks count the current sequences of X-vaues or R-values,

sequence which are continuously increasing/decreasing or above/below the

mean vaue. The length of any such sequence is compared to the
maximum permitted length, set on the SPC setup window.
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Chapter 8. Statistical Process Control (SPC)

8.3 SETTING UP SPC

The SPC setup window can only be accessed from the application windows.

8.3.1 SPC Setup Window

To open the SPC setup window:
®* Inthe navigation/control area of the application window, click on the

El button. The SPC setup window is opened.

Copper SPC setup

Individual ¥-values [ Murnber af ... Highlight channels For SPC

Overlapping groups [ Samples per group |2_ u
Use real sigma For contral limits [ o l_ n
Use real sigma For recal checks [ roups in firit calc |4
Autamatic plot on limit recal [~ Groups in data file |64
Automatic plot on limit violation [

W-values  R-values ¥R
? | [Fiea | 52
Mr of values checked for limit recalculation (10 IID E
A 2|38

Min % in 1-sigma range for no recalculation |33

Max % in 1-sigma range For no recalculation 53 |83

Mumber of samples back to recal start |20

Check control limits W % RV
Max sequence increasing or decreasing |6 |6

Max sequence above or below the mean |6 |6 w

Figure8.1 SPC Setup Window
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The fieldsin the SPC setup window allow you to define all the parameters for the

SPC checks:

Table 8-2 : SPC Setup Window Fields

Individual X-values

If checked, each X-value is one sample result.
If cleared, each X-valueisthe average of agroup of sample
results.

Overlapping groups

If checked, the groups of samples overlap (each group starts
one sample after the previous group started).

If cleared, the groups of samples do not overlap (anew
group starts directly after the previous group).

Number of Samples per
group

Specifies the group size between 2 and 24.

Number of Groupsin
limit calc

Specifies the number of groups over which the SPC limits
are calculated.

Number of Groupsin
datafile

Specifiesthe total number of groups (or individual samples)
stored in the SPC datafile.

Usereal sigmafor
control limits

If checked, the real standard deviations of the X- and
R-values to set the control limits are cal culated.
If cleared, estimated sigma values are used.

Usereal sigmafor recal
checks

If checked, the real standard deviations of the X- and
R-values are used when doing recalibration checks.

If cleared, the estimated standard deviations of the X- and
R-values are used when doing recalibration checks.

Automatic plot on limit
recal

Plotsthe fina X/R chart automatically before the
recal culation.

Automatic plot on limit
violation

Plots an X/R chart automatically when one of the checks
failsfor achannel.
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Chapter 8. Statistical Process Control (SPC)

Table 8-2 : SPC Setup Window Fields (Continued)

Nr of valueschecked for
limit recalculation
(X-values and R-values)

A record is kept of the number of X-values set in thisfield.
If the percentage of these X-values within 1-sigma of the
average is not within the defined range, the SPC limits are
recal culated, providing no SPC limits have been violated.
If this number isleft blank, arecord is kept of all X-values,
but no limit recalculation is done.

Min % in 1-sigmarange
for no recalculation
(X-values and R-values)

Specifies the lower limit for the allowed percentage of
X-values within 1-sigma of the average.

Max % in 1-sigma
rangefor no
recalculation

(X-values and R-values)

Specifies the upper limit for the allowable percentage of
X-values within 1-sigma of the average.

Number of samples
back torecal start

Sets the offset from the last sample to the first sampleto be
used in alimit recalculation. This offset must cover enough
samples for SPC limit calculation and must not exceed the
number of samplesin thefile.

Check control limits
(X and R)

If checked, the system checksthat the X and/or R are within
the control limits.

Max sequence
increasing or decreasing

Sets the number of sequentially increasing or decreasing
X-values that generate awarning message. If thisis set to
zero, no check is made.

M ax sequence above or
below the mean

Sets the number of sequential X-values above or below the
average that generate awarning message. If thisis set to
zero, no check is made.

NOTE: Recal culation can be disabled by leaving the field Number of samples
per group blank.
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The measuring channelsin the application to which you wish to apply SPC can be
individually selected. Inthe SPC setup window, all the channelsfor the application
arelisted in the field Highlight channelsfor SPC. If only the channel nameis
shown against awhite background, the SPC check for that channel isdisabled. This
isthe default situation.

To select a channel for SPC:

®* IntheHighlight channelsfor SPC field, click on the channel name. The
nameis highlighted and the val ue being checked is shown.

®  Clicking further on the channel name takes you through the parameters.

Figure 8.1 shows all the different parameters for which values can be
checked.

After setting the parameters and sel ecting the required channels, you must save the
changes and initialize the SPC datafile. This enables the SPC module, which then
collects all measurement results in the datafile.

Toinitialize the SPC datafile for that application:

* Inthe navigation/control area of the application window, click on the
Save or OK buttonsto save the new parameters and settings. A messageis
displayed informing you that the datafile will be initialized.

NOTE: If you have entered a parameter value outside the permitted
range, or entered aval ue that causes another field to be outside
its permitted range, awarning message is displayed to inform
you. Clicking on the OK button will highlight the affected
check box.

® Click on the OK button to start the initialization.

The SPC module now collects measurement resultsin the datafile. When sufficient
results have been collected the SPC limits are calculated for all selected channels.
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The SPC limits are calcul ated for each channel over a set number of values. The
number of values used for limit calculation is set in thefield Nr of values checked
for limit recalculation in the SPC setup window.

Thetotal number of samples used in limit calculation depends on the number of
groups, group size and whether or not the groups overlap.

The SPC limits are calculated as follows:

1 The averages of the X- and R-values are calculated. These values are Xav
and Rav.

1 The standard deviations of the X- and R-values are calculated. These
standard deviations may be either the actual standard deviations or
estimated standard deviations based on the average of the R-values, Rav.
The standard deviations cal culated here are used for the various checks
involving sigma factors. The choice between real and estimated standard
deviations for sigma checks is made in the SPC setup window.

1 The control limitsfor the X- and R-values are calcul ated. These values are
LCL(X), UCL(X), LCL(R) and UCL(R). These are set to be plus and
minus 3-sigma from the averages. Again, actual or estimated standard
deviations may be used to calculate these limits.

NOTE: It isnormal to use the estimated standard deviations to
calculate the control limits. But, you should use the same type
of sigma calculations (real or estimated) for both the
recal culation checks and for the control limits.

Samples are accumulated in the SPC data file by measuring samples. As soon as
enough samples are present in the datafile, the SPC limits are calculated for all
selected channels. The first sample in the data file marks the start of the first
calculation group.

IMPORTANT: Many of the SPC functions are not available until enough samples
are present in the datafile and the SPC limits have been
calculated.
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Limit recalculation (Recal) will be automatically carried out for certain channels
when the percentage of X- or R-values within 1-sigma of the averageis not within
the range specified in the SPC setup window.

When automatic recal culation occurs, the first samplein the control group ischosen
by counting back through the stored results, by the number of samplessetinthefield
Number of samplesback torecal start, starting from the last sample.

NOTE:  Limit recaculation of achannel is only possible if none of the SPC
limits for that channel have been violated.

If the SPC limits are accurate and the results are normally distributed, then
approximately two thirds of the X- and R-values should be within 1-sigma of their
respective averages. If thisis not the case, the limits should be recal cul ated.

Y ou can manually recalculate the limits in the SPC values or SPC counters
window.

To recalculate the limits:

® Inthe SPC Values or SPC Counterswindow, select the measuring
channels you wish to recalculate in the grid.

®  Click on the Recal button. An SPC message is displayed asking for the
number of samplesto use in the recal culation. The minimum number of
samples required and the number of availablefilesin the datafile are
shown in the window.
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SPC query EI

Initialise the SPC data file For application Copper with samples read fram the resulks
file.

125 Enter the number of samples ta retrieve from the resulks database.

The maximum number of samples that can be saved in the SPC data file is
128,

Cancel

Figure8.2 SPC Message Window

®  Enter the number of samplesto use.

® Click onthe OK button. The SPC module recal culates the limits using the
number of filesyou have specified.

The SPC limit checks can be carried out on either or both of the X- and R-values.
Assampleresultsarereceived, X- and R-values are produced. These values depend
on the group size, whether the groups overlap and whether the X-values are to be
taken individually.

If X-values are to be taken individually, then an X-value is produced by every
sample and the X-value is simply the result for the channel in question. If X-values
are not taken individually, then an X-valueis produced as each group of samplesis
completed and the X-value is the average over the group of the results for the
channel in question.

An R-valueis produced as each group of samplesis completed and the R-valueis
the range over the group of the results for the channel in question (highest result in
group minus lowest result in group).

If the groups overlap, then each group starts one sample after the start of the
previous group and ends one sampl e after the end of the previous group. Thismeans
that every sample marksthe end of agroup and so X - and R-values are produced for
every sample. In effect, the X-values are a moving average and the R-values are a
moving range.
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If the groups do not overlap, then each group starts one sample after the end of the
previous group. Thismeansthat if the group sizeis N, then every Nt sample marks
the end of agroup and so X- and R-values are produced after every N sample.

X-vaueslimits are only checked when a new X-valueis produced, and in the same
way, R-values limits are only checked when a new R-value is produced. The next
sections describe the checks on X- and R-values. If any limit is violated, awarning

message is displayed.

X-values are checked to seeif they are within the control limits LCL(X) and
UCL (X). R-values are checked to see if they are within the control limits LCL(R)
and UCL(R).

NOTE: In many cases, LCL(R) islessthan zero and is not checked because no
R-value can be less than zero.

This check can be turned on and off individually for X- and R-values by checking
or clearing the corresponding Check control limits check boxes.

Thelast few X- and R-values are checked to see if they have formed an increasing
or decreasing series. The number of X- and R-values to be used for this check can
be set inthefield M ax sequenceincreasing or decreasing. If the number to check
is set to zero, the check is disabled.

The last few X- and R-values are checked to see if they are either all above the
average or all below the average. The number of X- and R-valuesto be used for this
check can be set in the field Max sequence above or below the mean. If the
number to check is set to zero, the check is disabled.
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Theresults values, counters and the warnings can all be viewed in the SPC values
windows.

Three SPC values windows are available;
—1 SPC Values

—1 SPC Counters
1 SPC Warnings

Y ou can select which window to display by clicking on the related button at the top
of the SPC values window.

The SPC module can be re-initialized from each of the three SPC values windows
and channels can be recalculated from both the SCP Values and from the SPC
Counter s window.

Theresults for one or more channels can also be displayed graphically from these
windows.

To open the SPC valueswindows:

®  Select SPC > Open SPC valuesor click on the El button on the tool bar
or in the navigation/control area of the application window. If the SPC
values have been initialized, the values are displayed in the SPC Values
window. If the SPC has not been initialized, the SPC War nings window
isdisplayed.

The SPC Valueswindow displays all the values and limits cal culated by the SPC
module. Thisincludes: the average and sigmaval ues, the upper and lower limitsand
the number of samples since each channel was recalculated (Cal offs).

NOTE: In many cases LCL(R) isless than zero and is not checked because no
R-value can be less than zero.
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Copper SPC values ===
Ql @ walues  Counters " warnings  Initialise | 3.5“|ﬁ|@|

34 93315.477 293,743 92434250 94196, 703 465,735
24 575,805 430,612 -716.027 1867.643 637.146

Figure83 SPC ValuesWindow

8.6.2 SPC Graph Window

Thecalculated X - and R-valuesfor both can be shown graphically inthe SPC graph
window. They are both shown on the same window with the X-values shown at the
top.

== Mn Iraw - Copper SPC graph
Samples back: [ arid sp
®IR ¥ 1,2,3-5igma El Elil_'l LL':I

Locw Y ww T wcw B o Y mcow B o B mow i o

192 118 94 78 46 22
Samples back from present

HW-uals Ok. Last 28 R-wals < R-auve.

Figure8.4 SPC Graph Window
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The SPC graph window contains several fields and buttons for selecting and
handling the channelsin the graph..

Table 8-3 SPC Graph Window Fields and Buttons

Samplesback | Shows the position of the cursor on the graph.
XIR Shows the X- or R-value, depending on the cursor.
Grid Displaysagrid on the graphs.
1,2,3-Sigma Displays the sigma values on the graphs.
Prints the graphs.

El grap

Hl Tilesal open SPC graph windows.

‘ | Displays the graph of the previous channel.

b | Displays the graph of the next channel.

usnfc | Displays the SPC Values window.

8.6.3 SPC Counters Window

The SPC Counter s window displays the counters used in the limits checking, for
both X- and R-values. Thisincludes % of values within the 1-sigmarange, number
of sequential increasing and decreasing values and the number of sequential values
above and below the calculated averages.
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Copper SPC values
Ql " Walues ™ Counters © Warnings  Initislise | 3‘;‘|ﬁ|@|

Recal |

ile [3i2: 1-1 [ Inc [4-Dec ¥ <8we [ =&ve [Rin file [%R.:1-1 [R-Ind
: 78 1 1 g 2z
1 4 4 0 1

Figure8.5 SPC Counters Window

Any counter values that are outside the limits are shown in red. This gives aclear
indication of any problemsin addition to the information displayed on the SPC
Warnings window.

8.6.4 SPC Warnings Window

The SPC W ar ningswindow displays any warning message that is generated by the
SPC module. A warning message is generated if the SPC module is not correctly
initialized or any values are outside the limits.

Copper SPC values |:||E||X|
El " Walues ¢ Counkers % warnings  Initislise = ﬁl@l

Mo warnings - All channels are within SPC limits

Figure8.6 SPC Warnings Window
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Recalibration

9.1 INTRODUCTION.......coininnnnnnnnnnssnsnsnnnsnnnsnnnnnnnnnnnsnnnnnnes 9-3
9.2 CARRYING OUT A RECALIBRATION .......ccoooiiinnnnnnnnnnns 9-3
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Chapter 9. Recalibration

9.1 INTRODUCTION

Recalibration is used for applications that were measured on a different Epsilon 3
system and have to be used on the current Epsilon 3 system, or to refresh an existing
calibration but using less standards.

9.2 CARRYING OUT A RECALIBRATION

®  Copy the original application to the Epsilon 3 working directory.

®  QOpenthe application, in which you want to carry out arecalibration of
standards or routine samples.

® Intheapplication window, click onthe El button. Therecalibration
program window is displayed.

28 CEMOXI recalibration program

Last recalibrated: | 25-May-2011 12:55:40 ol
Recalibration status: | Recalibration is up to date
Can calculate recalibration: | Yfes --- Recalibration can be caloulated now -
Reset recal. | Reset meas. | Calculate | Show results |
Measurement time Fackor: |2.El = B 8
B & &
Recal, std, |[CEMOXI-01-1I +
| &|[R]  recs s | +| | | 5/ Pl
Fﬁl o a! =il Xi Ji Tnitial weight ﬂ! @I CI
UAL
[LOL] |AlZO3| Cad [Fe203| k20 (Mgl MnzO3(Na20 |PZ0S | 503 | Sio2
h % Yo o %o o o Yo ko) ko) ko) o

Recalibration  |Status | Initdal | Final
Istandard ident weight [weight
(CEMORI-01-1 | OK 11,000 0,191 5,765 53.056 2,419 1,710 4,120 0,159 0.679 0.484 3,366 23.591

ICEMORI-01-K 9]¢ |1.DDU 11,000 [100.000]

ICEMOXI-01-L | OK |1.DDU 11,000 [100,000]

2l »

Figure9.1 Recalibration Program Window

®* |ntheRecal. std. field, enter anew name for the recalibration standard.

®* Thefield Measurement time factor is used to multiply the application

measurement time with a factor to improve the counting statistics. The
default valueis“2".
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e Click onthe B button. The Add recalibration standards window is
displayed.

Add recalibration standards for Rawmix i x|

Standards that have been measured

|F!awmiH )

Fiawimix C
R awmnix D
Fiawimix E
Fiawmnix F
Fiawmiis G
R awmix H

Recent unknown [routine] samples (i et |1DD ﬂl

13-Jan-2004 12:15:17 Repeat & spinner on -
12-Dec-2003 11:09:36 Repeat &
11-Dec-2003 18:40:43 BCS353 Long
11-Dec-2003 18:07:56 H Long
11-Dec-2003 17:37:05 B Long
11-Dec-2003 17:04:40 A Long
11-Dec-2003 16:39:.53 BCS353
11-Dec-2003 16:20:35 Check H

L Lv|

[+ 1

Selected sample composition Lt IRamn:Lx E
Imitwgt,  1.000

Finwgt.  17.000

[LOI] 36.706 %

w203 3807 %

Cal 43678 %

Fe203 2169%

k.20 0.B37 %

Si02 14.304 %

Done |

Figure9.2 Add Recalibration Standards Window

Page9-4



\/ PANalytical

The Add recalibration standar ds window has three main sections:

Sandardsthat have been measured Lists the standards that have been measured
on the original Epsilon 3.

Recent unknown (routine) samples Lists the unknown (routine) samples
measured on the original Epsilon 3 system.

Selected sample composition Displays the concentration of the highlighted
sample or standard.

Both standards and unknown (routine) samples can be used as recalibration
standards. When one of the samplesin the upper or the middle part (Standar dsthat
have been measur ed or Recent unknown (routine) samples) is highlighted, the
concentrations of this sample are shown in the lower part (Selected sample
composition).

To add a selected sampleto the recalibration program:

® Highlight the sample and click on the il button. The grid in the
recalibration program window is automatically updated.

For one-point recalibration, only one sample is heeded as arecalibration
standard. In this case, only the E value is recalculated. When using more
than 1 recalibration standard, then D and E values can be recal culated,
where D isthe intercept and E is the slope of the calibration line.

®  Click on the Save button to save the recalibration program window.

To measuretherecalibration standardsin the recalibration program:

® Highlight the standard and click on the El button.

® Therecalibration standards can also be measured by clicking on the ﬁl
button, which displays the measur e sample window.
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i Cement FB measure sample

Fused bead - Sample ident

| L WL L L L L L L LI I: L L WL L 3L LI L. L L L L 3 |

Final .
weight @ @5k

(" Checksample  { Routine

Figure9.3 Measure Sample Window

Specify the sample type as Recal standard and click on the Measure
button.

By default, the E value is recalculated automatically. After the
recalibration measurements are finished, the Recalibr ation results

window is displayed. Click on the EI button to close the window.

If both D and E values must be recalibrated, click on Calculate button to
open the Recalibration results window.

Recalibration calculation for "Cement FB*

ECEEE

Al Ca Fe K Ig Mn Ma 1l
K Factor 0.02159 0.03401 0.00167 0.03902 0.07750 000345 0.15147 0.1
RMS 0.01765 % | 0.07963 % | 0.00103 % | 0.01805 % | 0.03565 % | 0.00115% | 0.05055 %% | 0.03¢
Correlation| 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00

Criginal D | -0.00936 -0. 16675 -0.00237 0, 000957 0.007218 -0, 000445 0.014706 0.00

Criginal E | 0.000740 0.000Z50 0000110 0, 000300 0.001407 0.000116 0.003245 0.00

Criginal F | 0.0000000 | 0.0000000 | 0.0000000 | 0.0000000 | 0.0000000 | 00000000 | 0.0000000 | 0,000
D walue 48

E value
F value 0.0000000  0.0000000  0.0000000  0.0000000 0.0000000  0.0000000  0.,0000000  0,000%
< >

I 0.1 -l 43 0.014706 0,00
"2 n.o0o736 ‘P 0.000282 ‘P 0.000110 ‘P 0.000284

2 n.o01417 ‘P 0.000118 ‘P 0004102 2 0.0
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® Highlight therow D value and click on H_"l button. These parameters are
now indicated by a“?”

Recalibration calculation for ‘Cement FB'

E &) x[s] B

Al Ca Fe K I n Ma P A
K, Factar M.A. M.A, M.A, M.a, M.A. M.A, M.A, M.&,
RMS M.A. M.A, M.A, M.a, M.A. M.A, M.A, M.&,
Correlation|  1.00000 1,00000 1,00000 1,00000 1.00000 1.00000 1,00000 1,0000
Criginal D | -0,00938 -0, 16678 -0.00237

0.000957 0.007z18 -0.00045

0.014706 0.0013¢
Original E | 0.000740 0.000280 0.000110

0.000300 | 0,001407 | 0000116 | 0.003248 | 0.000S:
Criginal F | 0.0000000 | 0,0000000 | 0.0000000 | 00000000 | 0.0000000 | 0.0000000 | 0,0000000 | 0.00000
D value |2 ? 021329 ? 000259 P -0.00392 P 0.012025 P -0.00075 P 0.018334 P 0.004
E value

? 0.000731 ‘P 0.000285 ‘P 0.000110 P 0.000295 P 0.001392 ‘P 0.000120 ‘P 0.003986 ‘P 0.000¢

Falue | 0,0000000 0,0000000 0.,0000000 0.0000000 0.0000000  0,0000000  0,0000000
£

0.00000 %
b

Figure 9.5 Recalibration Calculation Window Befor e Recalculation

® Clickon | button to carry out the calculation. The original and the new
D and E values are shown in the Recalibration calculation window.
[ ]

Click on the Accept button to save the results. From now on, every time

after the recalibration standard measurements are finished, the D and E
values will be recalculated automatically.

In case of transferring a calibration from another system to the current system, itis
recommended to measure afew standards as unknown to validate the recalibration
before analyzing routine samples.

In case of refreshing an existing calibration on the current system, it is

recommended to measure a check sample to validate the recalibration before
analyzing routine sampl es.
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Chapter 10. Automatic Program Selection (APS)

10.1 INTRODUCTION

Automatic Program Selection (APS) gives you the ability to use a short
measurement program that measures afew key elements, after which the software
automatically selects the appropriate application.

10.2 SETTING UP AUTOMATIC PROGRAM
SELECTION

Create anew application as a base application for APS.

New application

Mew application

|MetaI$ APS Create New I
Eristing applications

Brass | Copy Old

Metals =] —_l

Palyriers

P plastics - Copy

Sn solders 1 1ezults

Stainles steel

Steel -

TOXEL

TOREL 2 | Caneel |

Figure10.1 New Application Window

Fill in the name of the base application and press the Create New button.
The APS application window is displayed.

Page 10 -3



Epsilon 3 Quick Start Guide

Metals APS application

& Metal A Alloy [~ Waomalize to 100%
" Fused bead ™ Balance required
 Preszed powder
" Liquid
W Use gpinner
|1 Repeatfactor [~ Use default oxides i b= | [2E]
B|& &
B3| &| Channel [Cu + | | &= 5| Faal &
= ¥
X | « Im Compound name
SR,
Channel|Compound Line |ROIROI | Condition |k eas (kMinimum b asimum Elili‘cl
code name |Unit|Dec|Seq|name| min|max| name | bme | conc Cone.
Cu ¥ 03 3 kA <Mitg> 10
Fe Fe ¥ 3 1 ka <Misfg> 10
hi i ¥ 03 2 kA <Mitg> 10
Sn Sn ¥ 3 4 La <Ma-5» 10
Mo =] Tranzsmiszion of results
Dizplay and printing...l Optimize Conditions | Program Selection | Set Password |

Figure10.2 APSApplication Window

® Using intensity criteria, select the elements that APS has to check for.

®  Include ameasurement condition and short measuring time for each
element.

® Click onthe OK button to save the application.

® Click on the Program Selection button to open the APS automatic
program selection window.

Page 10 - 4



\/ PANalytical

Chapter 10. Automatic Program Selection (APS)

= Metals APS automatic program selection

_@] i@l Application [Gtainless steel = 1‘ Ej
x JII Cu- K& Lower limit

Cu KA u

ower frit (cps|uppe limit (ops)lower limit (sps] -
Stainiess steel 6000 00 | ==
Tin solders &

Stesl 7000.00 2000.00 [Fea
Erass 5000.00
|

&pplication

Fe- i - - n-La
upper limit (cps) | lower limit (cps)|upper limit (ops){lover limit (cps) upper imit (cps]

1000.00

#%|m|2

2 % [2E

;

Figure10.3 APS Automatic Program Selection Window with Intensity Criteria

10.3 ADDING AN APPLICATION IN THE APS

WINDOW
®  Select an application from the drop-down list and click on the il button.
®  Enter the upper and lower limits of the count rate for each of the selected
applications into the grid.
[ ]

Save the criteria by clicking on the OK button.

NOTES: a. Lower and/or upper intensity criteria can be set for one or more
elements.

b. APSwill select acertain application when al criteriafor that
specific application are fulfilled.

c.  When no criteria are set for a certain application, that application
will be used.

d. Theorder of theapplicationslisted inthe APS automatic program
selection window isimportant. The software will scan thelist of
applicationsfrom top to bottom and thefirst application that fulfills
all criteriawill be used for measuring the unknown sample.

e. Theorder of the applicationsin the list can easily be changed by

drag and drop of the application nameto the appropriate placeinthe
grid.
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10.4 CARRYING OUT AN APS MEASUREMENT

®* InMeasure application window, select the base application that will be
used for APS and click on the OK button. The M easur e sample window
is displayed.

®  Enter the name of the routine sample and click on the M easur e button.

10.5 VIEWING THE RESULTS

The result of the APS measurement (checking which application to use) isvisiblein
the APSresults window of the APS application.

In this window, the name of each sampleis extended with the name of the
application that is used to quantify this sample. The actual result of the unknown
sampleisvisiblein the APS results window of that specific application.

metals APS results

|denll |

search ||

A . R
[ standards |_ Routine

* Main Db Earliest date and time  Latest date and time
Search ~ Balzu [~ Recalstds W Averages I I
AR 6 Checksams W Std dews

19-Jan-2007 13:18:36 1/1 Steel sample 11a »Sheel

19-Jan-2007 13:22:01 141 Steel zample 123 »Sm zolders

19-Jan-2007 13:24:25 1/1 Sample 13b >5n solders

19-J an-2007 26 1/1 Samle G16-4 »<Standardless>

15-lan-2007 31 1/1 Sample 616-bg-4 x5

ﬁ| | | §| §| AA| ilHighIight: 1 AIIlSeIect: 5 Infilel 5 24 4| 5%

Sample |
ident P e FrTr T A e e T i 3 |

Seq Pos: l_
=

Time:

-

Figure10.4 APS Results Window
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Chapter 11. Enhanced Data Security

1.1 INTRODUCTION

The Enhanced Data Security is an optional extension to the Epsilon 3 software.

Changing the Enhanced Data Security configuration is restricted to users with a
sufficient privilege level (configurable viathe User administration window).

11.2 ENHANCED DATA SECURITY FEATURES

11.2.1 Enhanced Data Security Configuration
Window

To open the Enhanced data security configuration window:
®  Select System > Enhanced data security.

NOTE: Thismenuitemisnotavailablewhenyouhavenotinstalledthe
Enhanced data security software option.

& Enhanced data security configuration

&

v Enable user administration
v User signing

v Use extended transmission For resulk archiving

v fillove oftline reasurernent:

Figure11.1 Enhanced Data Security Configuration Window

The El button will generate a report with the data present in this form.
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User administration is designed to work in a windows network environment.

The user that started the Epsilon 3 software and checked the Enable user
administration check box in the Enhanced data security configuration window
becomes automatically the active user and gets the full accessrightsin the User
administration window. The (PC) user name is shown on top of the main window.

These access rights can be changed in the User administration window.

The User administration window can also be used to add, modify and del ete users
to comply with the Enhanced data security regulations.

NOTE:

If the Enable user administration check box is checked in the
Enhanced data security configur ation window, at least one user must
be added to the user administration with both Active set to True AND
User admin set to True.

If not, logging off the Epsilon 3 software will no longer allow you to
login again!

e ) .
& User administration

E iJ g ﬁi‘ | Multiple values
Uzer name W

Uszer name ActiveiAppIication Measure System|U$er admin|Edit Result

Cor Stevelink | True True True True Falze
Derek Fosbemny | True Falze Falze  Falze Falze Falze
Fatricia Bergsma| True True True  Falze Falze Falze
lan Campbell | True Falze True  False Falze Falze -
Cancel

Figure11.2 User Administration Window

When User signing is checked, the user hasto sign each time viathe Set signature
window at the following trigger moments that generate or change result data:

1 Start measurement

Start amanual measurement via the M easur e window, the M easure
Omnian sample window or the easy measur e window.
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1 Abort measurement
Abort a measurement viathe Manual control window.

1 Start batch measurement
Start a sample changer list viathe M easur e window.
NOTE:  Thecheck box User signing can only be checked when User validation
via operation system is switched on.
Note that it is not possible to change arunning batch when the user signed for it.
All actionswhich lead to new/altered results are also stored in the M essage window.

Set signature

Settings not contralled by the computer:

¥ The above settings are correct

Reasan: |Start measurement

Comment: |

Domain and user name: I'l,'l,PANAL\"TICAL'l,Cor Stevelink

Password: I

Figure11.3 Set Signature Window

11.2.1.3 Use Extended Transmission for Result Archiving

Although Use of extended transmission for result archivingisnot actually apart
of the Enhanced Data Security, it is related/linked to other Enhanced Data Security
features and therefore can be modified only viathe Enhanced data security
configuration window when the Enhanced Data Security option is licensed
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When Allow offline measurement is checked, the Offline input window is
displayed.

When the check box Enable user administration is checked on the Enhanced
data security configuration window, it isnot possible for the active user to edit the
measurement results. This feature can be switched on and off by checking or
clearing the check box.

NOTE:  Editing of measurement results is always possible but the 21 CFR Part
11 (see Section 11.2.4) requires that dates are accompanied with time
zone information and signature.

When Enable user administration is checked, thisinvolves the following actions

on the Results window:

1 Recalculating the selected results
Clicking on the Recal culate button on the Results window will display a
warning message and the action will not be executed.

1 Editing a sample ident
Clicking on the Edit sample ident button on the Results window will
display awarning message and the action will not be executed.

1 Deleting results
Clicking on the Delete button on the Results window will display a
warning message and the action will not be executed.

21 CFR Part 11 (see Section 11.2.4) requires that dates are accompanied with time
zone information.

21 CFR Part 11 supports the way in which Windows® handles time zones as an
offset to Coordinated Universal Time (UTC), formerly called Greenwich Mean
Time (GMT).

NOTE:  Theclock goesforward and backward for daylight saving timebut UTC
remains the same all year around.
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An offset to UTC is therefore often presented as “UTC+/-<HH:MM>", where
<HH:MM> represents the current offset from UTC in 24-hours notation.

Asan example, consider the time zone at PANalytical AlImelo, The Netherlands.
When standard time is active, the time zone representation will be “UTC+01:00".
During daylight saving time, the time zone representation will be “UTC+02:00".

NOTE:  Some countriesin the world have times off by less than one hour, e.g.
half an hour or even a quarter of an hour!
Y ou should adjust the clock of your computer when daylight saving time changes.

When Enhanced data security is enabled, the time zone is added to the Results
database. For existing resultsit isimpossible to obtain this number afterwards.

Thetime zone (UTC) and User name will be shown as extrafields on the following
windows:

1 Resultswindow

1 Results spectra window

1 Resultsreport window (printout)

1 Result graph report window (printout)

The United States of America’s Food and Drug Administration (FDA) have issued
regulationsrelating to the use of electronic records and electronic signatures. These
regquirements (21 CFR Part 11) haveimplicationsfor the pharmaceutical and related
industries and their suppliers. The processes in the pharmaceutical industry should
be 21 CFR Part 11 compliant and PANalytical X-ray analysis products should
support such processes.

®  |norder to comply with the 21 CFR Part 11 regulations with respect to the

handling of results, ALL check boxesin the Enhanced data security
window must be checked.
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Chapter 12. Off-line Operation

12.1 INTRODUCTION

Sample measurements can be simulated using the Offline status window, see
Figure 12.1. This alows the intensities normally produced by measuring a sample
to be entered from file(s). The data entered isthen processed exactly asif it isfrom
ameasured sample.

This method can be used to simulate measurements of : routine samples and
calibration standards.

The Offline statuswindow is only available when the spectrometer is off-line, i.e.
not connected to the PC, not switched on or the software has released the
communication connection between the PC and the spectrometer.

12.2 OFF-LINE MEASUREMENTS

Themeasurement of routine and calibration samples can be simulated in the Offline
statuswindow. Thisisdone by attempting to carry out the measurement as normal.
Then, when normally the spectrometer would be measuring the sample, the Offline
status window is displayed, allowing you to enter the simulated results.

Ident

Application Sequence
Eh o | = af | ﬂbortl

.

Figure12.1 Offline Status Window
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12.2.1 Starting an Off-line Measurement

NOTE:  Measurements must have been exported before starting an off-line
measurement.

The navigation buttons displayed at the top of the Offline status window will vary
according to the type of measurement being carried out: routine or calibration.

To simulate aroutine sample measur ement:

® Click onthe El toolbar button or select Application > Open
application.

®  Select the required application from the list and click on the OK button.

®* Inthe navigation/control area of the application window, click on the

El button. The measur e sample window of the current applicationis
opened.

® Inthe Sampleident field, enter the name of the sample.

®  (Click onthe M easur e button to start the measurement. The Offline status
window is displayed, showing details of the application and sample.

=7 Offline status |Z”§|

et spectrometer | ﬁ @ usnfb |

Offling input - Sample ident
Cement Sswnple &

application Sequence
Cement o O | Abork |
Ma-5 file ﬁ'

»:NE3-DatavCementiCament A2-Ma-3.mps

Condition |Spectrum File
Ma-2
Y Ds\E3-Data\Cement|Cement AZ-Cl-Y . mps
Cr-Co  |D:VE3-DatalCement\Cement A2-Cr-Co.mps
Rb-Cd  |[\E3-Data\Cement)Cement A2-Rb-Cd mps

Figure12.2 Offline Status Window
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To enter the simulated intensities:

*  Click onthe BB button and find the required MPS or SPI file.

® (Clickon theil button to fix the value in the field.

®  Repeat this operation for each condition.
NOTE:  The conditions of the spectrain the files must match those of the
application. Also, you must specify afilefor al conditionsin the
application.

® (Click onthe OK button

* If theapplicationis set for a sequence of measurements, the sequence
number increments and you are required to enter the data for the next
measurement. Thisis repeated until the sequence is completed.

®  When clicking on the OK button after the final measurement in the
sequence, the software cal cul ates the results and displays the resultsin the
Offline measur ement window.
NOTE: You haveto enlarge the window to see the full results.

®  For any channel you did not enter data for, the message No intensity is
displayed.

Theresults of an off-line measurement are treated in exactly the same way asthe
results for anormal measurement. This means that the results can be viewed in the
L ast result window and the results are stored in the results database file for that
application. These results can be recovered and displayed like any normal
measurement results.

An off-line measurement can be cancelled at any moment by clicking onthe Abort
button.

Each measurement must be either completed or cancelled before any other
measurement can take place. If you attempt to start another measurement before the
current measurement iscompl ete, awarning messageisdisplayed informing you the
current measurement is still in progress.
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This chapter givessome hints about setting up conditions (measurement parameters:
voltage, current, filter, medium and time). It is assumed that you are familiar with
the theory of X-ray emission in general (absorption edges, line energies etc.).

We do not attempt to provide the ‘one and only’ way to find the best conditions for
an application, nor to discussthe subject in detail. We arejust giving hintsand some
background information about why you should try a certain way.

With regard to measuring conditions there are basically two types of problems:
1. Setting up an application to measure samples with known elements.

2. Setting up an application to measure unknown samples.

Up to a certain point, both problems can be handled in the same way.

However, in thefirst case you may decideto ignore certain featuresin the spectrum
because it is of nointerest to the problem (for example process control).

In the second case the fine tuning of the conditions may be along and tedious job.

Furthermore, for aknown sample, one of the elements may be present in avery low
concentration, such that special care must be taken to detect it.

In general, the problemisthat you need to ‘ see’ the spectral lineswith agood signal -
to-noiseratio.

If you have aline with alow signal-to-noise ratio you can improve it by:
1. Increasing theintensity of the primary X-rays.
2. Increasing the measuring time.
3. Averaging several measurements of the same sample.

Y ou can increase the intensity of the primary X-rays by increasing the power
applied to the X-ray tube (up to the tube limits). Normally thisisdone by increasing
the current, asthe voltageisusually set to apre-determined level in order to observe
certain features (for example to excite certain elements) in the measured spectra.
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An important factor to be considered is the detector count rate. When you increase
the current, the count rate increases. A potential negative effect is the peaks * shift’
towards the lower energies. Both these effects may degrade the results and should
therefore be avoided.

Y ou can decrease the effect of noise by increasing the measurement time. However,
this cannot be done indefinitely as the noiseisinversely proportiona to the square
root of the measurement time and the maximum useful measurement time is
determined by the detector’ sintrinsic noise.

Y ou can measure the same sample several times and then average the resultsto
reduce the effect of noise. Thisimproves the signal-to-noise ratio by afactor of the
sguare root of the number of timesit is measured (for example, if you measure 10
times, the improvement factor = v10).

Once again, the main goal isto see spectral lines, either a certain few that you are
specificaly interested in, or al of the lines present in the sample. The remainder of
this chapter will concentrate on that subject.

There aretwo ways that you can start ameasurement in Epsilon 3 (see also Chapter
5 and Chapter 7):

1. Using manua mode (see Section 5.3 and Section 7.3).
2. Using application mode.
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13.6 INSPECTING A SPECTRUM

If you do not have any prior knowledge about a certain condition to be used, put the

sample in the sample changer and use manual mode. An example of aresulting
spectrum is shown in Figure 13.1.

oA <Manual> result spectra

=] |
W[ keV — l'g E?W IE Eﬁ;ts B4 <Manuals -] ROlchan RstSave
it Cps vV Continu'm v keV/ IWhoIe jv il il

4| 4 Pl 4]p] == KV 3000 Filter| <nome> M 0042 cps
21-Jun-2005 142723 | Ma Elilgl%l utl B0 Heliumd Mo | Mx[24.053 (457789

[xDPOL SRMZ Time:| 10

cps/channel
SIB ?|5 18|l3 1%5

25

25 5@ 75 188 125 158 175 208 225 258
kell

Figure13.1 Sample Spectrum - First Try

Y ou can seeastrong line at 2.8 keV that can be attributed to RhL o (from the X-ray

tube). Other peaks are located near 8 keV due to CuKa, 8.6 keV due to ZnKo. and
19 keV due to RhKo..

Becausethe sampleisapolymer standard, we know that it also containsNa, Mg, Al,
Si, P, S, Caand Ti. Deconvoluting the spectrum with all these lines showswherethe
lines of these elements are located in the spectrum. Please note that the signal-to-
noise ratio of thoselinesistoo low to provide areliable intensity value. To increase
the signal-to-base ratio of these lines, we can do the following:

1. Using afilter for high energy lines.
2. Decreasing the voltage for low energy lines.
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The effect of afilter istwo-fold:
1. Theoveral intensity of the signal is decreased.

2. Theratio of high energy intensity to low energy intensity isincreased.
Thefirst effect is because X-ray photons are absorbed by the filter.

The second effect is because the absorption is not uniform over the whole spectral
range. We want to find the optimum filter (the results show the lines that you want
to see) and set the current high enough to get enough counts, but not too high.

Oneway to find out the best filter to useisto create an application with, for example,
6 conditions. For each of the conditions, the voltage applied to the X-ray tube must
be the same and the filters must be different. The current must be chosen such that

the count rate is optimal. If you check the autocurrent check box, thisis done
automatically.

Figure 13.2 shows a spectrum using the Ag filter. The same sample is shown in
Figure 13.1, but without the filter. The measuring time was 100 s.

=l

%[17.961 kew | Zr¥BZ [HolB3 ¥ Ran |V ldents | pymmpn [T=] FOlchan FistSave
FulBG [ULETD [V Fit I Giid - X Jl
¥] 383 cps [Rnis4[Ralar ¥ Continum ¥ key || [whole =1 3] /]

LLL
ppr

Element Concentration Meas. Time
I I R L s = K[ 3000 Fiker]  Ag Mn[0042  cps | line |Compoundl =
21un-2005 144233 &| | | 2| wAl 300 Helum| N Mx[24058 (775036 | ‘ 2 bel I
[ADPOL SEMZ2 Time:| 100

34
L

cpsdchannel
15 zn 25
h h !

16
L

i

15 38 45 68 75 98 185 17@ 135 158 165 18.8 195 21.8 225
kel

Figure13.2 Sample Spectrum with Optimum Filter

Several low intensity lines are now visible in the energy region around Cu.
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Tofind out to which elementsthese lines belong:

® Intheresults spectrawindow, click on the %l button to open the

Elementsand line groupswindow and then click on“Cu” in the periodic
system.

® Usetheright arrow to go through the elements in the periodic table
(towards higher energies) and highlight the elements that match the lines.

®  Finaly perform another deconvolution.

13.7.1 Backscatter Bulge

For light elements there can be a high backscatter bulge in the spectrum, hiding low
intensity lines. Figure 13.3 shows two spectrums, they are both of the same sample,
but measured with two different tube voltages: 9 and 30 keV.
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kel

Figure13.3 Backscatter Bulges

For both voltages, the backscatter bulge is visible. For 9 keV the complete
backscatter bulgeisvisible, for the 30 keV most of it isvisible. One of the elements
to be measured from this sample is Cu. Theoretically, 9 keV is enough to show the
Cu lines, but in this caseit is better to change the voltage settings.
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It may occur that a spectrum shows lines from Rh, Ar, Ag and Mo. Although these
elements can of course be present in the measured sampl e, thisis not necessarily the
case. In the Epsilon 3, the primary X-rays are generated in a Rh, Mo or Ag X-ray
tube, thus these lines may be present.

For the other elements, the contribution is intrinsic to the hardware. These line
intensities are normally very small.

When using manual mode, these lines must be added manually. Thisis not
necessary in the application mode. Figure 13.4 shows an example of a spectrum that
contains Rh and Ar lines (from air) in theregion from 2.8 to 3.2 keV.
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Figure13.4 Spectrum Containing Rh and Ar Lines

The Epsilon 3 software contains a database with all measurableK, L, and M lines,
including lineratios between the lines (for example between Ko and K ). Thisratio
is used when fitting the spectrum in the deconvol ution step.

For theK linesthisismostly correct. However, for the L lines, the actual ratiointhe
spectrum may differ from the theoretical ratio. This means that when you fit a
spectrum, the L line ratio must thus be a free parameter. This can be done by

deselecting (greying) the L button in the periodic table and sel ecting (yellowing) the
L1, L2, and L3 buttons.
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13.10 LIGHT ELEMENT ANALYSIS CONDITIONS

Elementsin therange of Al to K can be measured in air or helium. When analyzing
these elementsin air, the precision may be worse because of variationsin air
pressure and temperature. When air pressure correction is switched on in the
application, theinstability is corrected by using the Al intensity of the gain
measurement.

When measuring light elements Nato Sin an analysisit is better to use helium
because this obtains higher intensities.
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