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Disclaimer

IN NO EVENT SHALL PROBE SOFTWARE BE LIABLE TO ANY PARTY FOR DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING
LOST PROFITS, ARISING OUT OF THE USE OF THIS DOCUMENTATION, EVEN IF
PROBE SOFTWARE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

PROBE SOFTWARE SPECIFICALLY DISCLAIMS ANY WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THIS DOCUMENTATION PROVIDED
HEREUNDER IS ON AN "AS IS" BASIS, AND PROBE SOFTWARE HAVE NO
OBLIGATIONS TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
ENHANCEMENTS, OR MODIFICATIONS.

Conventions Used in this Guide

The screenshots used in this guide are consistent with Probe For EPMA version 9.4.1, released
April 2013. Some screenshots might display older version information, but the contents of these
dialogs and windows have not been changed since then.

The following conventions are used in this document; Menu Commands and Dialog Box
(Windows) Names and buttons are bold-faced whenever they occur in the text. Dialog Box
Options are italicized and FILE NAMES are capitalized.

Several tips for saving time/steps include:

Context sensitive HELP is available in any window by pressing the F1 key.

Pressing <Enter> (or <Return> <«!'> on international keyboards) on the keyboard is identical to
clicking the OK button.

Pressing the <Esc> key on the keyboard is identical to clicking the Cancel command.

To select a range of items in Multi-Select list boxes, click on the first item, move to the last and
hold the <Shift> key down while clicking on the last item.

To select individual items in Multi-Select list boxes, hold down the <Ctrl> key down while
clicking on the item.

De-select items in Multi-Select list boxes by holding the <Ctrl> key down and clicking the item.



Creating the Default Standard Database File

PROBE FOR EPMA requires a database of microprobe standards for use in quantitative analysis.
This standard database can store up to 32768 standards each with up to 72 elements per standard.
All standard information is stored in a file designated STANDARD.MDB. MDB is an
abbreviation for Microsoft DataBase and represents a Microsoft Access v. 3.5 database file. In
addition to the default standard database, four other standard databases are supplied as ASCII
files and as MDB files. These are:

DHZ.MDB Deer, Howie and Zussman

ORE.MDB Dana’s Mineralogy (Sulfides)

SRM.MDB NIST standard reference alloys and glasses
AMCSD.MDB American Mineralogist Crystal Structures

The DHZ.MDB is a database of all of the analyses listed in the first edition of “Rock Forming
Minerals” by Deer, Howie and Zussman.

The ORE.MDB is a database composed of sulfide minerals from Dana’s Mineralogy entered in
ideal formulas.

The SRM.MDB is a database of SRM (Standard Reference Materials) alloys and glasses from
the NIST SRM catalog.

The AMCSD.MDB is the American Mineralogist Crystal Structure Database, which contains
over 9500 compositions based on formula stoichiometries.

All of these database files can be used for reference and compositional matching purposes
through the Standard menu.



The following procedure illustrates how to create a new default standard database and enter
standard compositions into it.

Open the STANDARD application. If available, double click on the yellow Probe for EPMA
software folder on the desktop. Then double click on the Standard icon:

: [ E—
‘ @ <| |, » Probe For EPMA v | #3 Wl Search Probe For EPMA
Organize [=7] Open Burn New folder - 0 @
¢ Favorites = = | ,Z
Bl Desktop G e
A GR'lFT A 0 A
|, Downloads E Calibrate Coat Drift Evaluate Faraday
%] Recent Places - - '
- E ﬂl M
~a Libraries : =
GunAlign Monitor Probe for Probe For Probe User Search
EPMA EPMA Wizard
*d Homegroup o - folder
& YE = Y
1™ Computer e - Iﬂ \ﬁ | 5 iﬁ -
& Local Disk (C) —= Stage _ Standard |  Startwin UserData Userwin Vacuum
Standard Date modified: 22/04/2013 11:57 Date created: 22/04/2013 11:57
Shortcut Size: 1.09 KB

Alternatively, select Standard from the Probe Software group in the Windows Start Menu, or
locate and double click on the STANDARD application in the Probe for EPMA application
directory, which is usually C:\Probe Software\Probe for EPMA under Windows Vista and
Windows 7, or C:\Program Files\Probe Software\Probe for EPMA for older operating systems.

STANDARD can also be launched by selecting Standard Database in the Standard menu of
Probe for EPMA:

H
“#* Probewin (Probe for EPMA] E=FES
File Edit Standal?] Xray Analytical Window Run  Output Help
A Standard Database (load default standard compositional database)
Welocom Evaluate Standards
Copyrii . : .
Select Standard Database (specify a different standard composition database as the default)
This =of Edit Standard Parameters (coating)
Karsten
Probe 5d Add/Remove Standards To/From Run Ctrl+5

Press the Fl key in any window for context sensitive help. To get help on a menn
item simply highlight with the mouse and hit the F1 key.

Initializing Demonstration Interface
Demonstration Interface Initialized

Click File | Hew or Open to create or open a probe database. Click File | User Wizard! for. Cancel Pause




This action launches the STANDARD (Compositional Database) program and opens the Open
Old Standard Database File dialog box.

& Standard (Compositional Database) 4 L|
| File Edit Standard Options Xray Analytical Output Help |
% Open Old Standard Database File T — [t
OU | .. » Computer » Local Disk (C:) » Probe Software » Probe for EPMA - |‘f| | Search Probe for EPMA }JJ
Organize Mew folder =~ O @
Y Favorites MName Date modified Type
B Desktop | amesd.mdb 04/02/2012 08:35 MDE File
1 Downloads || boundary.mdb 18/11/2012 06:45 MDE File
2 Recent Places || Dana.MDB 27/09/2002 08:43 MDE File
|| DHZ.MDE 04/02/201210:23 MDE File
= Libraries || jeolel.mdb 06/09/2009 08:24 MDE File
| jeclox.mdb 06,09,/2009 08:24 MDE File
# Homegroup | MANvsOFF-1.MDE 16/06/2008 08:27 MDE File
|| matriz.mdb 18/04/2013 11:35 MDE File
18 Computer | Ore.MDE 04/02/201210:23 MDE File
&, Local Disk (C:) | | POSITION.MDE 23/04/2013 09:58 MDE File -
L ermumidata Mmoselev) (M | < | n | k
File name: | SR TRerT) - [~MDE ("MDE) -|
[ Open |v] ’ Cancel l
Cancel Pause A

To create a new standard database, click on the Cancel button to close the Open Old Standard
Database File dialog box.



Select File from the menu bar and then click on New from the menu.

& Standard (Compositional Database

File | Edit Standard Options  Xray Analytical Output Help

New
Open
Save As

Close

Import ASCI File
Export ASCI File
Import ASCI File (single row format)
Expaort ASCH File (single row format)

Create AMCSD.MDE (American Mineralogist Database)
Import Standards From Cameca PeakSight (Sxmdb)
Import Standards From JEOL Text File (created from Perl script)

File Information Ctrl+F

Print Log Ctrl+P
Print Setup

Exit

loonl

Infor;

" Total Oxygen
" Calculated Oxwgen
Excess Oxpgen

Total ‘Weight %
Z-Bar
Atomic 'Weight

|-

Cancel

This opens the Open New Standard Database File dialog box.

Pause A

i

G(I ) “.. » Computer » Local Disk (C:) » Probe Software » Probe for EPMA

Open New Standard Database File

- | 3 | | Search Probe for EPMA

2

Organize v New folder e e
. Downloads = Name " Date modified Type Size
=l Recent Places \ :
| @amcsd.mdb 04/02/2012 08:35 MDB File 1560KB |=
_ =[] boundary.mdb 18/11/20120645  MDB File 111,564 KB
w4 Libraries 1 \ . 8
__ Dana.MDB 27/09/2002 08:43 MDB File 116 KB
& H || DHZ.MDB 04/02/2012 10:23 MDB File 168 KB
omegroLy | jeolel.mdb 06/09/2009 08:24 MDB File 220 KB
|| jeolox.mdb 06/09/2009 08:24 MDB File 232 KB
1% Computer . )
& Local Disk () | MANvsOFF-1.MDB 16/06/2008 08:27 MDB File 692 KB
oca 2 (] matricmdb 18/04/20131135  MDB File 21,996 KB
L% emxmdata (\me - | I |
File name: standard.mdb| -
Save as type: [*.MDB (*.MDB) -
= Hide Folders [ save || cance |

Click the Save button to open a new default standard database (STANDARD.MDB).



The Confirm Save As window appears. Click Yes.

1 Confirm Save As

I, standard.mdb already exists.
J £%2 Do you want to replace it?

The default standard database supplied with the installation is J. Donovan’s standard listing. The
user has a different set of standards typically, so the choice is to overwrite the supplied database.
Click the Yes button to confirm overwriting the existing default database. Note: the supplied
demonstration files JEOLEL.MDB and JEOLOX.MDB will no longer be usable after this

operation.

The File Information window opens.

e nformation = . 9 T

Cancel |

File Name |C:\Probe Software\Probe for EPMA\standard.mdb
Version [9.41 Type [STANDARD
User |Standard

Title |Default Standard Database

Department |

Account # | Group I

Description Standard Composition [Probe for EPMA)

Date Created |23/04/2013 10:34:03 Date Modified 123/0472013 10:34:03

Last Updated [23/04/2013 10:34:03

Enter the relevant information into the User, Title, and other Description text boxes shown in the
File Information dialog box displayed below. Use the <tab> key to move between text boxes.




Flelomation G

File Name [C:\Probe Software\Probe for EPMA\standard.mdb
Version [o-41 Type [STANDARD -
User Karsten G |

. I arsten boemann Can ce'
Title |Default Standard Database
Department ]
Account # ] Group I
Description Standard Composition (Probe for EPMA) -
Date Created [2370472013 10:34:03 Date Modified [2370472013 10:34:03
Last Updated [23/0472013 10:34:03

e —

When finished, click the OK button.

The user now has an empty database ready to accept standard composition data.

(¥ Standard [CAProbe Software\Probe for EPMAstandardmdo] o]

/| File Edit Standard Options Xray Analytical Output Help "
— Standards (double-click to see composition data] — ~ Standard Information
Total Oxygen | Total Weight %
Calculated Oxygen Z-Bar
| Excess Oxygen Atomic Weight

Cancel | Pause 4
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To enter standards into this database, select Standard from the menu bar and click on New from
the menu.

— ﬂ
B8 Standard [CAProbe Software\Probe for EPMANTENGarD, mdb*_

File Edit Standald] Options  Xray Analytical Qutput Help
~ Standarg Ctrl«M ormation

Mew
Madify Ctrl+M
Duplicate

Delete

Delete Selected

otal Owypgen Total Weight &
List All Standard Names alculated Owygen  Z.Ba

List All Standard Names and Average Z cess Oxygen Atomic Yweight

List Elemental Standard Mames
List Oxide Standard Names

List Selected Standards
List All Standards

List Elemental Standards
List Oxide Standards

Cancel | Pause | A




This action opens the Standard Composition dialog box. Type the appropriate Sample Number,
Standard Name, and Standard Description into the text boxes. The software automatically loads
the next available number by default. Choose standard numbers that will allow grouping of
standards into various functional sets. Standard numbers may range from 1 to 32768, however to
avoid conflict with the supplied NIST SRM, DHZ, and Dana ORE sample databases select
numbers below 2000.

Standard Composition

Sample Number, Name and Description
. | [
Standard Description - Cancel |

Density [gm/cm3
| 5.00000
Click Element Row to Edit Element Composition and/or Cations [click emply row to add)
Channel |Element [X-Ray |Cations Oxygens |Elemental |Oxide |Atomic -
4 |ul ’
~ Enter Composition In Display Composition As — Current Column Totals
Elemental Oxide Atomic
(" Oxide Percent (" Dxide Standard
| 000 || ||_-000 |
(¢ Elemental Percent (¢ Elemental Standard

Total Oxygen From Cations |:]
Total Oxygen from Halogens |:]

Enter Atom Formula Composition Halogen Conrected Oxygen ‘:]

Update Excess | Enter Excess Oxygen |

Click the Elemental Percent and Elemental Standard buttons under Enter Composition In and
Display Composition As respectively, as necessary. All standard compositions are saved in the
standard database as elemental concentrations. If oxygen is present in the standard then the user
must enter oxygen as an element and its concentration into the standard entry. See the silicate
example in this manual for details.



The first example will illustrate the entry of an elemental metal standard. Click on any empty
row in the spreadsheet. This opens the Element Properties dialog box. In the Element field
either type in the first element in the standard or use the drop-down list box to select the element
symbol. Continue by choosing the correct X-Ray line, Cations, and Oxygens. The X-Ray line is
used for modeling purposes only. When entering properties and concentrations for elements in
elemental mode, the program grays out the Cations and Oxygens text boxes, as no editing of
these text boxes is necessary.

‘Standard Composition

Sample Number, Name and Description
529 |Copper Metal -
Pure metal standard - Cancel I
Provided by JEOL

Density (gm/cm3
| 5.00000

LCalculate
Density

Click Element Row to Edit Element Composition and/or Cations [click empty row to add)

Channel Element Properties -— o — - -

Enter Element Properties and Weight Percent For : -l -

Element X-Ray (default) Cations Oxygens
B ke I I ] _Cancel |

B on In Elemental
Percent Crystal (default) Charge

B

|L|F L, I 1 Clear | 3t
Enter Compd as isplay Composition As Current Column Totals
" Oxide Per " Oxide Standard | EI;nl;:ntal ] | Lmce ] I A[::: % I

(¢ Elemental Percent (¢ Elemental Standard

Total Dxygen From Cations ‘:]
Total Oxygen from Halogens |:’

Enter Atom Formula Composition Halogen Corrected Oxygen ]

Update Excess | Enter Excess Oxygen l
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Enter the elemental weight percent for copper into the Enter Composition In Elemental Weight
Percent text box. Finish by clicking the OK button of the Element Properties dialog box.

Element Properties

~Enter Element Properties and Weight Percent For :

|

‘ Element X-Ray (default) Cations Oxygens i
nc
|cu x| |ka =l 2 =l =
Enter Comqosition In Elemental
Weight Percent Crystal (default) Charge

[100 [LIF ~ Cloa

i

The program returns to the Standard Composition dialog box.

‘Standard Composition
—Sample Number, Name and Description
[Pure metal standard - Cancel I
Provided by JEOL |
Density (gm/cm3
|5.00000
' hd Calculate Density
— Click Element Row to Edit Element Composition and/or Cations (click empty row to add)
Channel |Element |X-Ray |Cations  |Oxygens |Elemental |Oxide |Atomic -~
1 ka 100.000 100.000 | |
™ P
— Enter Composition In— [~ Display Composition As — Current Column Totals
R ) Elemental Oxide Atomic
(" Oxide Percent " Oxide Standard [100.000 | | | [100.000
¢ Elemental Percent | ¢ Elemental Standard kol 0 St Frumm Tl I:l
Total Oxygen from Halogens |:,
Enter Atom Formula Composition Halogen Corrected Oxygen I:]

Update Excess I Enter Excess Oxygen |

11



If there are more elements (compound standards) in the standard, click the next empty Element
row and repeat the data entry process. When all elements are entered, click the OK button on the
Standard Composition dialog box. This concludes the entry of a standard into the standard
database and results in the following log window output.

' Standard [C:\Probe Software ard.

-

File Edit Standard Options Xray Analytical Output Help
~ Standards (double-click to see composition data) — — Standard Information
529 Copper Metal St 529 Copper Metal

TO = 40 KeVY = 15
Pure metal standard
Provided by JEOL

.000  Total Oxygen 100.000 Total Weight %
000 Calculated Oxygen 29000 Z-Ba
[ .000  ExcessOxygen 63.546 Atomic Weight
St 529 Copper Metal A

St 529 Copper Metal
TakeOff = 40.0 KiloVolt = 15.0 Density = 5.000

Pure metal standard
Provided by JEOL
Elemental Composition

Average Total Oxygen: .000 Average Total Weight%: 100.000

Average Calculated Oxygen: .000 Average Atomic Number: 29.000 =
Average Excess Oxygen: .000 Average Atomic Weight: 63.546 1
ELEM: Cua

HRAY: ka

ELWT: 100.000
KFAC: 1.0000
ZCOR: 1.0000
AT% : 100.000

12



Many standards contain oxygen in their compositions. Since all standard compositions are saved
to the standard database as elemental concentrations, it is necessary to enter the oxygen
concentration if oxygen is present in the compound. This applies to all standards, even those that
are entered and/or displayed as oxide concentrations. The following example illustrates a silicate
(oxygen bearing) standard entry into the database.

From the main STANDARD log window, select Standard from the menu bar and click on New
from the menu choices. This action opens the Standard Composition dialog box. Type the
appropriate Sample Number, Standard Name, and Standard Description into the text boxes.
Click the Oxide Percent and Oxide Standard buttons under the Enter Composition In and
Display Composition As boxes.

‘Standard Composition

Sample Number, Name and Description
[1 |Amelia Albite -

MNatural specimen from Amelia, YA, USA e Cancel

Density [gm/cm3

5.00000

Click Element Row to Edit Element Composition and/or Cations (click empty row to add)

Channel |Element |X-Ray |Cations  |Oxygens |Elemental |[Oxide |Atomic -

4 »

Enter Composition In Display Composition As Current Column Totals
Elemental Oxide Atomic
(¢ Oxide Standard
000 |[ 000 |[ .000 |

" Elemental Percent " Elemental Standard

Total Dxygen From Cations
Total Oxygen from Halogens

Halogen Cornrected Dxygen

Update Excess Enter Excess Oxygen 000

Enter Atom Formula Composition

Click on any empty row in the spreadsheet.

13



This opens the Element Properties dialog box. In the Element field either type in the first
element in the standard or use the drop-down list box to select the element symbol. Continue by
choosing the correct X-Ray line, Cations, and Oxygens. Finally, enter the weight percent for
SiO;, into the Enter Composition In Oxide Weight Percent text box.

Element Properties

| ~Enter Element Properties and ‘Weight Percent For :

Element X-Ray (default)

Cac a—

Enter Composition In Oxide
Crystal (default)

Chaige

Weight Percent
|68.71| [TAP ~| |4

Cations ll Iz Daygensll ——
Clear

Finish by clicking the OK button of the Element Properties dialog box. This results in the

following Standard Composition dialog box.

Standard Composition

e ——————. - — e —

- Sample Number, Name and Description

[1 |{Amelia Albite |

MNatural specimen from Amelia, VA, USA

|  Chck Element Row to Edit Element Composition and/or Cations [click empty row to add]

Cancel

N
=

Density (gm/cm3

5.00000

Channel |Element |X-Ray [Cations [Oxygens

|[Elemental |Oxide

|Atomic

-

1 ka 1 2

™

32.117

68.710 100.000 | |

~ Enter Composition In—  Display Composition As —

Current Column Totals

|
|
Elemental Oxide Atomic
| | ¢ Dgxide Percent (* Dxide Standard l———-——l r———l r——-——————]
| E 1P C El | Standard — —— ——
* emental Percent emental Standar , Total Dxygen From Cations
Total Oxygen from Halogens
Enter Atom Formula Composition Halogen Corrected Oxygen
.000

Update Excess | Enter Excess Oxygen

14



Note: to facilitate the data entry for the oxygen concentration of standard compositions which are
entered as oxide concentrations, the program will display a running total in the text box
designated Total Oxygen From Cations.

Continue the data entry process for the remaining elements (as oxides).

‘Standard Composition

~Sample Number, Name and Description

[1 |Amelia Albite

j

MNatural specimen from Amelia, YA, USA - Cancel

Density [gm/cm3

| 5.00000
i~ Click Element Row to Edit Element Composition and/or Cations [click empty row to add] -
Channel |Element |X-Ray |Cations |Oxygens  |[Elemental |Dxide |Atomic -
1 ka 1 2 32117 68.710 60.006 |
2 Al ka 2 3 10.320 19.500 20.071
NE] Na ka 2 1 8.680 11.700 19.811
4 K ka 2 1 .083 100 A1
< 1i| »
i~ Enter Composition In— [ Display Composition As Current Column Totals
Elemental Oxide Atomic
o i @ Oxi
Oxide Percent Oxide Standard [51.200 | [100.010 | [100.000 |

| (" Elemental Percent | [ " Elemental Standard - Total Oxyuen From Cobens 48810

Total Dxygen from Halogens
Enter Atom Formula Composition Halogen Corrected Oxygen

Update Excess Enter Excess Oxygen .000

15



To complete the standard entry into the standard database, enter oxygen as the last element in the
standard. Click on any empty row in the spreadsheet. This opens the Element Properties
dialog box. In the Element field type in the element symbol for oxygen. Check for the
appropriate X-Ray line, Cations, and Oxygens. Finally, enter the running total from the Total
Oxygen From Cations text box into the Enter Composition in Oxide Weight Percent text box.

Standard Compasition

Sample Humber. Hame and Description

1 |Amelia Albite

M atural specimen from Amelia, YA, USA E Cancel

i

Denszity [gm/cm3

5.00000

Chick Element Row to Edit Element Composition and/or Cations [click empty row to add]

Channel Element |X—Hay |Ealiuns |l]:|ygens |Elemental |D::ide |ﬁtumic -

1 5i ka 1 2 32117 68.710 60.006 | |
2 Al ka 2 3 10.320 19.500 20011
3 Ma ka 2 1 ! RA0 11 700 19 811

4 Element Properties -

1|  Enter Element Properties and Weight Percent For : I:l

Element ¥-Ray [default] Cations Oxygens -
0 1 e | -a— | — | —

Enter Composition In Dxide

Enter Cy Weight Percent Crystal [default) Charge |

& Oxid | [48.81 NCBN ¥ [2 Ceor | o0

(" Elem e e Total Oxygen From Cations !E_BH]
Total Oxygen from Halogens

Enter Atom Formula Compozition ‘ Halogen Corrected Oxygen 48.810

Update Excess Enter Ercess Oupgen 000

Click the OK button of the Element Properties dialog box.

-
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The following Standard Composition dialog box illustrates the completed five-element silicate
standard, Albite.

‘Standard Composition 4 :

~Sample Number, Name and Description

[1 |Amelia Albite -
MNatural specimen from Amelia. VA, USA - Cancel |

‘ Density [gm/cm3

| 5.00000
- lculate D t
Click Element Row to Edit Element Composition and/or Cations [click empty row to add) -
Channel |Element |X-Ray [Cations |0xygens |[Elemental |Dxide |Atomic -
1 ka 1 2 32117 68.710 23072 |
2 Al ka 2 3 10.320 19.500 7.7117
[|[3 Na ka 2 1 8.680 11.700 7.617
4 K ka 2 1 083 -100 .043
5 0 ka 1 0 48.810 .000 61.550
< |:] 3
- Enter Composition In— [~ Display Composition As Current Column Totals
¢ Dxide Percent ' Oxide Standard Elomondl Diide AloNic

| [100.010 | |[100.010 | [100.000 |
(" Elemental Percent || " Elemental Standard Total Oxygen From Cations 18810
Total Oxygen from Halogens

Enter Atom Formula Composition Halogen Corrected Oxygen

Update Excess | Enter Excess Oxygen 000

17



The compositional data of any standard entered into the standard database may be reviewed by
simply double-clicking on the standard of interest from the scrollable Standards list box. The
following window contains two standards with the compositional data of Albite displayed in the
log window in oxide form.

¥ Standard [C:\Probe Software\Pro ard. e=1

File Edit Standard Options Xray Analytical Output Help

— Standards [double-click to see composition data) |  Standard Information
1 Amelia Albite St 1 Amelia Albite
529 Copper Metal TO = 40, Ke¥Y = 15

MNatural specimen from Amelia, YA, USA

48.810 Total Oxygen | 100.010 Total'Weight %
48.810 Calculated Oxygen 10.712 Z-Bar
000  Excess Oxygen 20.178 Atomic Weight

St 1l Amelia Albite
St 1 Amelia Albite
TakeOff = 40.0 KiloVolt = 15.0 Density = 5.000

Natural specimen from Amelia, VA, USA
Oxide and Elemental Composition

Average Total Oxygen: 48.810 Average Total Weight%: 100.010
IIAverage Calculated Oxygen: 48.810 Average Atomic Number: 10.712 —
Average Excess Oxygen: .000 Average Atomic Weight: 20.178
ELEM: $i02 Al203 Na20 R20 (o]
XRAY : ka ka ka ka ka
OXWT : 68.710 19.500 11.700 .100 .000 =
ELWT: 32.117 10.320 8.680 .083 48.810
KFAC: .2532 .07%0 .0499 .0007 .2550
ZCOR: 1.2685 1.3059 1.7377 1.1563 1.9142
AT% : 23.072 7717 7.617 .043 61.550
24 O: 8.996 3.009 2.970 .017 24.000 -

| Pause

Cancel
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Some standards are simple end-member compounds or stoichiometric phases. These standards
may be entered as a formula string.

Select Standard from the menu bar and click on New from the menu. This action opens the
Standard Composition dialog box. Type the appropriate Sample Number, Standard Name, and
Standard Description into the text boxes.

Standard Composition I e e ;
I —Sample Number, Name and Description
[310 |NiS -
Synthetic - USGS - Cancel |

Density [gm/cm3

| 5.00000
| Click Element Row to Edit Element Composition and/or Cations (click empty row to add)
Channel |Element |X-Ray [Cations |0xygens [Elemental |Dxide |Atomic -
| 3
|
|
|
K™ >
|  Enter Composition In — [ Display Composition As - Curmrent Column Totals
Elemental Oxide Atomic
(" Oxide Percent " Oxide Standard
e e o o E ) __000 || |[ 000 |
| | # Elemental Percent + Elemental Standard <
| | | | Total Oxygen From Cations [:’
{ Total Oxygen from Halogens [:’
Enter Atom Formula Composition Halogen Corrected Oxygen L 1

Update Excess] Enter Excess Oxygen |

Click the Enter Atom Formula Composition button and enter the formula string into the text
box.
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In this example NiS for nickel sulfide was entered.

- o — — - -

-Enter Formula String For : Standard Name |

|NiS |
For example : "fe2siod", "h20", ""ch2ch3oh" or "ca2mg5siBo22(oh)2"

Click the OK button. The stoichiometric phase NiS is entered into the Standard Composition
window.

‘Standard Composition (W 1 e e
[

rSample Number, Name and Description
o s L

Synthetic - USGS - Cancel

Density (gm/cm3

| 5.00000
| - = -
alculate Density
! ~ Click Element Row to Edit Element Composition and/or Cations [click empty row to add)
| | |Channel |Element |[X-Ray |Cations  |Oxygens |Elemental |Oxide |Atomic -
1 ka 64.677 50.000
| |2 S ka 35.323 50.000
I
|
|
(| [l b
~ Enter Composition In— [~ Display Composition As — Current Column Totals
 Oxide P . | Oade S taoteed Elemental Oxide Atomic
xide Percenl xide Standar [100.000 | | | [T00.000 ]

¢ Elemental Percent (¢ Elemental Standard

Total Oxygen From Cations I:]
Total Oxygen from Halogens I:l

Enter Atom Formula Composition Halogen Corrected Oxygen L 1]

Update Excess | Enter Excess Oxzygen |
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Click the OK button closing the Standard Composition window and returning to the main
STANDARD log window.

B Standard [C:A\Probe Software\Probe for EPMA \standaﬁ".ndb]?@iﬂ_ﬂg'

File Edit Standard Options Xray Analytical Output Help

 Standards [(double-click to see composition data)

Standard Information

1 Amelia Albite St 310 NiS
TO = 40.KeV = 15
529 Copper Metal Synthetic - USGS
000  Total Oxygen 100.000 TotalWeight %
000 Calculated Oxpgen 23.761 Z-Bar
[T 000  ExcessOxygen 45.387 Atomic Weight
AT Zo.01Z TerlL? T.0L1 U445 OL.000 =
24 0O: 8.996 3.009 2.970 .017 24.000

St 310 Nis
St 310 NiS
TakeOff = 40.0 KiloVolt

15.0 Density = 5.000

Synthetic - USGS
Elemental Composition

Average Total Oxygen: .000 Average Total Weight%: 100.000

Average Calculated Oxygen: .000 Average Atomic Number: 23.761

Average Excess Oxygen: .000 Average Atomic Weight: 45.387

ELEM: Ni s

XRAY: ka ka

ELWT: 64.677 35.323 E|
KFAC: .6158 .3096

ZCOR: 1.0504 1.1407

AT%® : 50.000 50.000 B

Pause

Cancel

To modify a particular standard, select the standard in the Standards list box. Click Standard
from the menu bar and select Modify from the menu. Edit the appropriate fields in the
Standard Composition window as described previously.

After entering all of the standard compositions in your standard collection, copy this important
file (STANDARD.MDB) to another directory on the hard disk and likewise to another storage
media for archival purposes.

Note: the takeoff, kilovolt, x-ray, and cation ratio parameters displayed here are used only for
nominal calculations of the k-factors and ZAF corrections within the program STANDARD.
The PROBE FOR EPMA quantitative analysis will calculate the quantitative standard
k-factors based on the actual conditions.
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Creating Standard Position Files

The program STAGE is used to digitize your standard mounts to create pre-digitized standard
coordinate files. These files are necessary for automated acquisition and standardization. The
standard coordinates are digitized in three dimensions (X, Y, and Z) as well as the W stage
position (JEOL multi-position specimen stages only) and are typically referenced to three
physical fiducial marks on the standard mount surface. These coordinate files should be
digitized with the standard mount located in the position where it is typically found.

The following procedure illustrates how to create a new standard position file. In this example,
four carbonate standards will be digitized. These standards must already be entered into the
standard database, using program STANDARD.

When creating digitized standard files for standard mounts containing more than 64 standards, a
slightly different procedure than outlined below must be followed. Concise instructions on how
to bypass the current 64 standard limit in the STAGE digitize feature are outlined in the
reference documentation. To find these instructions, open the PROBEWIN.HLP program from
the Probe for EPMA folder. Click the Index button and type in digitize in the text box.
Highlight the topic entitled Digitizing Standard Mounts with More than 64 Standards and click
the Display button.

Open the STAGE application (Stage Control and Automation), if available by double clicking on
the Stage icon in the Probe for EPMA Software group.

» Probe For EPMA

Organize + [ Open Burn New folder

-« Favorites . m '
Deskt v @
Bl Desktop e 75

Downloads £ Calcimage CalcZAF Calibrate
dad

. Recent Places v

oy Libaries GunAlign Monitor Probe for Probe For  Probe User Search
EPMA EPMA Wizard

h& Homegroup folder
A £ [ 2= v = A 4 v
18 Computer @ :’ STD [j Lp_’[‘ { @IJBJ!‘ [Z.h:r'_-_\._-_-n

f-’ Local Disk (C:) = Stage Standard Startwin UserData Userwin Vacuum

' = Stage Date modified: 22/04/2013 11:57 Date created: 22/04/2013 11:57
° Shortcut Size: 1,06 KB

Alternatively, select Stage from the Probe Software group in the Windows Start Menu, or locate
and double click on the STAGE application in the Probe for EPMA application directory, which
is usually C:\Probe Software\Probe for EPMA under Windows Vista and 7, or C:\Program
Files\Probe Software\Probe for EPMA for older operating systems.
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This starts the STAGE program and opens its main log window. 1f no POSITION.MDB is
detected, the PositionOpenNewFile dialog opens.

File Edit Standard Window Output Help

Welcome to Stage, Probe for EPMA (¥treme Edition) w.
9.4.1
Copyright (c) 1%95-2013 John J. Donovan

This S¢PositionOpenNewFile ]
KEarsten

Probe &

Creating a new Position database: C\Probe Software\Probe for
Pres=s t EPPAANPOSITION.MDEB get help
on a me| ke .

Initial
Demonst OK

Cancel | Pausze | 4

by =

Clicking the OK button creates a new Position database.
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If the POSITION.MDB exists then STAGE opens the Stage Map! window and the Automate!
dialog as seen below.

@ Standard

Position List [multi-select) [double-click to see data)

" Unknowns
" Wavescans
" All Samples

File Edit Standard Window Output Help

Fiducials Conditions
Mosaic Sample Setups
Plot File Setups

Confir| ¥* Stage Map! (double-click to

™ U /éﬂ ! @
SP1 SP2 SP3 SP4 I~ o older Selection
52750.0 53100.0 53250.0 52950.0 5| ru |,,ﬂua wf -
. .
Welcome to Stage, Probe for &N 74773 08
11.0.6 B[] 367347 x1.2
— Update I
Copyright (c¢) 1995-2015 Johj R [~ Conl Remove ¥
ie I I~ Acqls Faraday r
This software is registered to : ™ Usd et - _
Rarsten Goemann Delete Selected Samples Import from ASCII File | [~ 5¢q {._u'":';;‘d“
Probe Software Delete Selected Positions Export Selected Samples " Standard
-
Press the Fl key in any winj Impart "LEP | Import *.DCD | ~ :::::::I
help. To get help on a menu|| Foo _Y z [ | ¢ All Samples
the mouse and hit the F1 ke 1
Light Mode /
Initializing Demonstration Interfa Refl | Tran
|Demonstration Interface Initialize On Off
- Scan Mode
Spot | Scan
B/C-1| B/C:2
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The following display illustrates the STAGE log window.

File Edit Standard Window Output Help

SP1 SP2 SP3 SP4 SP5 X b4 A
52549.3 41971.3 59907.8 26937.1 44980.6 -12449. 38768.0 310.518

|Wwelcome to Stage, Probe for EPMA (Xtreme Edition) v.
9.4.1

Copyright (c¢) 1995-2013 John J. Donovan

This software is registered to :
Karsten Goemann
Probe Software

Press the F1 key in any window for context sensitive help. To get help |,
on a menu item simply highlight with the mouse and hit the F1 key.

Initializing Demonstration Interface |
Demonstration Interface Initialized

Cancel Pap_se .é,.l |
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Select Standard from the menu bar and click on Add/Remove Standards To/From Run from
the menu choices.

¥+ Stage (Stage Control and

File Edit | Standard | Window Output Help

£p1 Standard Database X ¥ it

52545.3 49, 3BT768.0 310.518
Add/Remove Standards To/From Run

Welccmmmmtreme Edition) w.

9.4.1
Copyright (c) 1995-2013 John J. Donovan

Thiz software iz registered to :
Farsten Goemann
Frobe Software

Fress the Fl key in any window for context sensitive help. To get help ||
on a mena item simply highlight with the monse and hit the F1l key.

Initializing Demonstration Interface
Demonstration Interface Initialized

Cancel Pa_li_SE A

-_— i
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This action opens the Add Standards to Run dialog box. Click on the name of each of the
standards in the standard block to be digitized from the Available Standards in Database list box.

rAdd Standards to Run

Awailable Standards in Database [multi-zelect] Current Standards in Bun

113 Muscovite (U.C. #15463]) B
116 Biotite [GHC 305
135 Calcite [analyzed
! | 138 Calcite [Harvard #97189)

139 Magneszite [Harvard #105090

140 Rhodocrosite [Harvard #89794)

141 Dolomite [Harvard #105064

143 Kutnahorite [Harvard #85670
I 145 Sidente [Harvard #96217
¢ | 147 Celestine [U.C. #4593)
160 MBS K-412 mineral glass
162 MBS K-411 mineral glass
177 Coming 1737 Glass Os
180 An0O feldspar glass |j

Enter Standard Ta Find:

lII

Add Standard To Run >» |

i

<< Hemove Standard from Run | Cancel

Click the Add Standard to Run >> button to move these standards into the current run.
Standards may be added one at a time or the user may multi-select standards by holding down
the <Ctrl> button on the keyboard as standards are selected. Double clicking each entry will also
send the standard to the other column in the dialog window.

E——

Available Standards in Database [multi-zelect] Curmrent Standards in Run

113 Muscovite [U_C. #15463) B 135 Calcite [analyzed)
| 116 Biotite [GHC 305 140 RBhodocroszite [Harvard #89794)
Il 135 Calcite [anal [ 141 Dolomite [Harvard #105064]
!I'| 138 Calcite [Harvard #97189) 145 Siderite [Harvard #96217)
139 M agneszite [Harvard #1050390
140 Rhodocrosite [Harvard #89794)
141 Dolomite [Harvard #105064
143 Kutnahorite [Harvard #85670
HIN 145 Siderite [Harvard #96217
4 | 147 Celestine [U_C. #4593)
160 MBS K-412 mineral glass
162 MBS K-411 mineral glass
177 Coming 1737 Glass Os
180 An0O feldspar glass |ﬂ

rAdd Standards to Run

Enter Standard Ta Find: Add Etandard To Bun 3%

il

<< Remove Standard from Run Cancel

Click the OK button of the Add Standards to Run dialog box when finished.
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The previously opened Automate! dialog box should be brought forward.

I* Automate! [Standard Position Samples From POSITION.MDB]

Select Stds
Select All

Go I I
Auto Focus

Update

Delete Al

Delete Selected Samples

Import from ASCII File

Delete Selected Positions | Export Selected Samples

Import * LEP

Import *.DCD

= =
— Position List (multi-select) (double-click to see data) Digitize Move
@ Standards Fiducials Conditions
” Unknowns P 1
" Wavescans Mosaic Sample Setups
" All Samples Plot File Setups
% I' vI Confirm Delay (sec) | 10

[~ Use Beam Deflection
[ OnStds [ OnlUnks [~ OnWavs

[~ Use ROM Auto Focus
+ New Sample " Digitized

" Every Point

" Interval | 5

[~ Confirm All Positions

| I Acquire Images With Confirm

[~ Use Auto Brightness/Contrast
I~ Send Scan Rotation For Each Image

Confirm Positions

Fow PN

2

Grain #

Focus

Click the Fiducials button.

28




This opens the Select Fiducial Set window.

Select Fiducial Set

" e =
~ Current Fiducial Sets In Position Database -
Sample fiducial data sets may be used to reference sample positions to physical fiducial marks on
your sample mounts. These fiducial sets can be used later to re-locate your sample positions Confirm Conce
exactly even after being removed from the microprobe and reloaded at a later time. ne I
St 7 : s View
The fiducial set selected below will be referenced for all subsequent position digitization and manual
sample acquisitions. To reference sample positions to another fiducial set, select a different set or
create a new one and select it.
Fid 0 No Fiducial Set S
Modify Position
Samples
New
Move
Delete
Stage |

Click the New button. This opens the Modify Fiducial Positions window. The current stage
coordinates are loaded by default.

"Modify Fiducial Positions j

I
- Enter Approximate Fiducial Positions For Fiducial Set 1
| Fiducial Description |New Fiducial Coordinate Set
Cancel
Pointi X Y z W
1 |12448.71 [38768.04 (3105177 |0 Update |
2 |12448.71 [38768.04 (3105177 |0 Update | Move
3 |12448.71 [38768.04 (3105177 |0 Update Stage
—————
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Type in a Fiducial Description. Enter the nominal coordinates or move to each of the three
fiducial marks on the standard mount, determining their approximate coordinates, and enter those
values into the appropriate fields. On JEOL 733 microprobes, the W stage position needs to be
recorded as well. The following window will result.

"Modify Fiducial Positions q:
~ Enter Approximate Fiducial Positions For Fiducial Set 1- ! -|

Fiducial De’clip.ion ICa(bo"ate Standards
: Cancel
Point# X Y Z W
1 |12448.71 [38768.04 |3105177 |0 Update |
2 |12448.71 [38768.04 |3105177 |0 Update | Move
3 |12448.71 |38768.04 [3105177 |0 Update | Stage

Click the OK button when done. This creates a new entry in the Select Fiducial Set list box as
shown below.

Select Fiducial Set

Current Fiducial Sets In Position Database

Sample fiducial data sets may be used to reference sample positions to physical fiducial marks on
your sample mounts. These fiducial sets can be used later to re-locate your sample positions Confirm

exactly even after being removed from the microprobe and reloaded at a later time. Cancel

i

View
The fiducial set selected below will be referenced for all subsequent position digitization and manual
sample acquisitions. To reference sample positions to another fiducial set, select a different set or
create a new one and select it.
Fid 0 No Fiducial Set e
Fid 1 Carbonate Standards Modify Position
Samples

M Meve |
— Stage I

Select (highlight) the new fiducial set and click the Confirm button to initiate a precise centering
of the three fiducial marks.
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The Modify Fiducial Positions window opens displaying the originally entered fiducial
coordinates. Click the OK button to initiate the centering process.

A =
Modify Fiducial Positions —
|  Enter Approximate Fiducial Positions For Fiducial Set 1 -
Fiducial Description |Catbonate Standards
_ Cancel
I Point# X Y Z W
1 |12448.71 [38768.04 3105177 |0 Update |
2 [q2448.71 [38768.04 [3105177 [0 Update | Move
3 |12448.71 [38768.04 3105177 |0 Update | Stage

The computer then drives the stage to each fiducial mark and displays the
FiducialVerifyFiducial window. Adjust the stage position to center the fiducial mark and click

the OK button.

. FiducialVerifyFiducial

=

@ Please adjust the stage position for fiducial #1 to the exact center of the

| - - -
"W alignment mark. Click OK or <enter> when ready or click Cancel or

<escr to quit,

Cancel

o]

After centering the third fiducial mark and clicking the OK button, the FiducialVerifyFiducials
window opens to display the specimen tilt in radians and degrees. A warning will be given if the

sample is tilted at more than 0.5 degrees.

Fiducia WerifyFiducials

——

|6I Specimen tilt in radians:
W Thetax = 1.504077E-03 ThetaV= 2.85416E-04 Theta= 1.826514E-03
~ Specimen tilt in degrees:
Thetax = 103366 Theta¥= 1.635313E-02 Theta= 1046516

Click this OK button.

Closing the FiducialVerifyFiducials window returns to the Select Fiducial Set dialog box.

31



Select Fiducial Set

-~ Current Fiducial Sets In Position Database

Sample fiducial data sets may be used to reference sample positions to physical fiducial marks on
your sample mounts. These fiducial sets can be used later to re-locate your sample positions
exactly even after being removed from the microprobe and reloaded at a later time.

The fiducial set selected below will be referenced for all subsequent position digitization and manual
sample acquisitions. To reference sample positions to another fiducial set, select a different set or
create a new one and select it.

Fid 0 No Fiducial Set
Fid 1 Carbonate Standards

4

Confirm Concel
View
Assign
Fiducials To
Modify Position
Samples
New
Move
Delete
Stage l

Finally, click the OK button on the Select Fiducial Set dialog box. This opens the
FiducialSaveSelect window to confirm the currently selected fiducial set.

. FiducialSaveSelect - e ﬂ

B Subsequent manual and digitized sample positions will not be
QW referenced to a fiducial set

Click the OK button of the FiducialSaveSelect window.
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The fiducial coordinate positions are recorded to disk and the Automate! dialog box returns.

I* Automate! [Standard Position Samples From POSITION.MDB]

=

Select Stds
Select All

Go I I
Auto Focus

Update
Delete All

Delete Selected Samples Import from ASCII File

Delete Selected Positions | Export Selected Samples

Import * LEP Import *DCD |

= A
— Position List (multi-select) (double-click to see data) Digitize Move
@ Standards Fiducials Conditions
” Unknowns : |
" Wavescans Mosaic Sample Setups
" All Samples Plot File Setups

Confirm Delay (sec)

[10

[~ Use Beam Deflection
[ OnStds [ OnlUnks [~ OnWavs

[~ Use ROM Auto Focus

+ New Sample
" Every Point

Digitized

Interval | 5

[~ Confirm All Positions

| I Acquire Images With Confirm

[~ Use Auto Brightness/Contrast
I~ Send Scan Rotation For Each Image

Confirm Positions

2

Fow PN

Grain #

Focus
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The position of each of the standards in this standard mount must now be digitized. Move to the
first standard; either by turning the motor controls manually or, if possible with your instrument,
by using the joystick via the JOYWIN (Joystick Control for Stage and Spectrometers) program,
or by using the Move button in the Automate! window. Clicking the Move button opens the
Move Motors and Change Crystals dialog box.

Type in the appropriate target coordinates in the Stage Target Positions boxes for the first
standard. Use the <tab> key to move between entries.

7

Move Motors and Change Crystals!
~ St T t Positi
age Target Positions f— Remove Faraday | Go Go
%Y Y Stage Spectros
300.000 1125.00 4 v Z Axis Adjust
I S, S Positions =~ Stage
Z i— ‘ Increment =
-—v Auto Focus
[310500 | 1 v El 1.00
Jog Stage ] ) Exchange Sample
I~ Use Stage Backlash Park Stage | Update Positions | Filament Standby
Spectriometer Target Positions
SP1 SP2 SP3 SP4 SP5
TAP ~| JLuF v/ jur2  ~| |TAP ~| lUF ~| | ~|
| 52750.0 | 53100.0 | 53250.0 | 52950.0 | 53250.0 |
1 | 2 | < 3 | € s |C 5 |[© 6 |©
hatt] OB 1 a0 TAll b Al TAll st 08 TA
[v Use Spectrometer Backlash Jog Spectrometers | Park Spectrometers I

Click Go All. This will drive the stage to the target positions. Check the position and optical
focus.
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Click the Digitize button of the Automate! dialog box. This activates the Digitize Sample
Positions dialog box. The Standard Position Samples list box contains the standards already

added to the run.

Delete Selected Positions | Export Selected Samples

Import “LEP Impoit *.DCD |

I* Automate! [Standard Position Samples From POSITION.MDB] L=l
- Position List [multi-select] [double-click to see data) =i Digitize Move
@ [Standards| Fiducials Conditions
" Unknowns
" Wavescans Mosaic Sample Setups
" All Samples Plat File Setups
m Confirm Delay (sec) 10
Select Stds [~ Use Beam Deflection
Select All [T OnStds [~ OnUnks [~ OnWavs
Go | r [~ Use ROM Auto Focus
& New Sample (" Digitized
Auto Focus (" EveryPoint  © Interval |5
Update . :
Delete Al I [~ Confirm All Positions
[~ Acquire Images With Confirm
[T Use Auto Brightness/Contrast
Delete Selected Samples Import from ASCII File [~ Send Scan Rotation For Each Image

Confirm Positions |

Grain # Focus

Row  FNNNNY z W

To create a new unknown position, click the
Unknown Sample Type option, enter a sample name

@ and click the Create New Unknown or Wavescan
« g'lat:::lnnéos c:;te Ta new stam:l;alnt:i:l pzlsiion. ckkd‘h?j
tandard Sample Type option select a standar
| iiarescon from the Standard List.
Positions PictureSnap Stage
~ Unk o1 W Position Samples [Name/Description)

Add Standards To Run Then Select I~ Auto Increment
Standard from List Below [T Autc Digitize

‘  Standard Compositions Added To Run [select to create new] —

135 Calcite (analyzed)

140 Rhodocrosite [Harvard #89794)
141 Dolomite (Harvard #105064)
145 Siderite [Harvard #96217)

Add/Remove Standards To/From Run |

Increment Grain [ Use Diglized AutoFocus

Number Size
[5  single Pointts) Shotgun [ 12 [40
E Linear Traverse Rectangular Grid |

Digitize Image | ﬁ Polygon Grid
B Digitize Cluster (of Random Points]
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Select (highlight) the first standard to digitize from the Standard Position Samples list box. The
standard will be added automatically to the Automate! Position List. If a BMP electron image
file exists for the standard, then it too will be displayed. This can be used to check whether you
are on the correct standard. Further, the image could be annotated to suggest places or grains to
avoid during the standard digitization or acquisition process.

Ta create a new unknown pozition, click the
Unknown Sample Type option, enter a sample name
and click the Create Mew Unknown or W avezcan
button. To create a new standard pozition, chick the
Standard Sample Type option and zelect a standard

from the Standard List.

—Sample Type

i+ Standard
= Unknown
i~ Wavescan

Referenced To Fiducial Set: 1, Setup Number: 0 and File Setup:
HOME and Multiple Setups: HONE

Positions | PictureSnap Stage |

—Unknown or Wawvescan Poszition S5amples [Name!Descriptiun]—|

ICaIcite [analy T= Standard Image: 0135-calcite BSEbmp

Locality: unk
#RF [(UCBE], |
Element XH

Add Standg

140 Rhodoc
141 Dolomit
145 Siderite

To digitize a random point on this standard, click the Single Point(s) button of the Digitize
Sample Positions dialog box to record the current coordinates (X, Y, Z, and W) for this grain.
The coordinates of this standard in the Automate! dialog box are seen below.
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Select Stds
Select All

Go I r
Auto Focus

¥ Automate! [Standard Position Samples From POSITION.MDB) =1l =
~ Position List (multi-select) (double-click to see data) Digitize Move
e — —
iStandards: St0135Fid1 Calcite [analvzed Fiducials 7 Conditions

" Unknowns

" Wavescans Mosaic Sample Setups

" All Samples Plot File Setups
ﬂ G Confirm Delay (sec) | 10

[~ Use Beam Deflection
[T OnStds [~ OnUrks [~ OnWavs

[~ Use ROM Auto Focus
+ MNew Sample " Digitized
" EveryPoint " Interval |5

Update

[~ Confirm All Positions

Delete Al .

Delete Selected Samples .

Delete Selected Positions |

| I Acquire Images With Confirm
[~ Use Auto Brightness/Contrast

Import from ASCII File [~ Send Scan Rotation For Each Image

Export Selected Samples

Confirm Positions

Import *

LEP Import *DCD

Focus

Grain #
1

2
310.5000

Y
37653.02

Row

W
0

13511.07

Ke¥=15 Cur= 10 Size= 0 Mag= 2533 Mode = Analog Spot Sample Setup (row) Number = 0

Magénal = 2533 Maglmag = 2533 ImgShift =-2, 3

File Setup = NONE
Multiple Setups = NONE Replicates = 1
\ E‘JJ

Note, that although only one position per standard need be digitized, if additional points are
digitized, PROBE FOR EPMA will automatically utilize them. Otherwise, PROBE FOR EPMA
will simply increment the stage X position for each additional acquisition required.
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Move the stage to the next standard, select the standard from the list box in the Digitize Sample
Position window and click the Single Point(s) button again. The standard position will be
digitized. Continue until all of the remaining standards in the standard block are digitized. In
this example the Automate! and Digitize Sample Positions dialog boxes would appear as
follows.

- X |
Position List (multi-select) [double-click to see data) Digitize Move ~Sample Type — To create a new unknown position, click the
Unknown Sample Type option, enter a sample name
* Standaids SU0135Fid 1 Caleit (anchzed) Fidcialy Conditions & Standard and click the Create New Unknown or Wavescan |
" Unknowns StO140Fid 1 th«ljocra::iltez[Hawad #89794) B " Unknown button. To create a new standard position, click the
" Wavescans 5y 0141 Fid 1 Dolomite [Harvard #105064 Mosaic Sample Setups O Wavesenn Standard Sampfl[eo;y;pheegﬁ::;gt_:bct a standard
 All Samples s:n 0145 Fid 1 Sidetite (Harvard 435217 T Pt Fie Setups | .
[—j Referenced To Fiducial Set: 1, Setup Number: D and File Setup:
% - = Confirm Delay (sec) 10 NOMNE and Multiple Setups: NONE
Select Stds [~ Use Beam Deflection
Select All [~ OnStds [~ OnlUrks ™ OnWavs Positions PiclureSnap Stage
Bo r [~ Use ROM Auto Focus = =
T Focusl & NewSample ( Diglized Unknown or Wavescan Position Samples (Name/Description)
e " EveyPaint Interval |5 [Siderite (Harvard #96217)
pdate
Delote Al I [~ Confirm All Positions
| ™ Acquire Images With Confirm Egﬁ:;l::;an from Harvard Mineralogical Museum [Carl -
[ Use Auto Brghtness/Contrast
Delete Selected Samples Impnrl from ASCII File [~ Send Scan Rotation For Each Image Locality: St. Just, Comwall, England =
Delete Selected Positions [ Export Selected Samples Add Standards To Bun Then Select | ™ Aut ncrement
Confirm Positions Standard from List Below ™ Auo e [
Import *LEP Import “DCD | Trih e
Row Y z W Grain # Focus S
1 11910.95 2655913 210.5000 0 1 0 ~ Standard Compositions Added To Run [select lo create new)]
135 Calcite [analyzed)
140 Rhodocrosite (Harvard #89794)
141 Dolomite (Harvard #105064
145 Sidesite [Harvard #96217
Add/Remove Standards To/From Run I
I Increment Grain [ Use Digitized AutoFocus
Number Size
Single Point(s] 5 Shotgun I12 |40
Ke¥=15 Cur= 10 Size= 0 Mag= 2533 Mode = Analog Spot Sample Setup (row) Number = 0 - i .. — 2
Magénal = 2533 Maglmag = 2533 ImgShift =2, 3 Linear Traverse @ Rectangular Grid _
File Setup = NONE Digitize Image ] I '- Polygon Grid
2 = -% Digitize Cluster [of Random Points]
Multiple Setups = NONE | Replicates = 1
|

Close the Digitize Sample Positions dialog box by clicking the Close button in the upper right
corner.
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Finally, store the new pre-digitized standard coordinates to disk as an ASCII position file (.POS).
Select all of the standards using the Select Stds button of the Automate! dialog box.

¥ Automate! [Standard Position Samples From POSITION.MDB] =
~ Position List [multi-select) (double-click to see data) Digitize Move
 Uiraes  [Sr0135Fid 1 Calcite (anabzed) Fiducials Conditions

St 0140 Fid 1 Rhodocrosite [Harvard #89734)

(" Wavescans |5t (141 Fid1 Dolomite IHaward mosus4i Mozaic _Sample Setups
 All Samples ENEEE RIS GEVE G- Ak Plot FleBehwe

% l—Ll Confirm Delay [sec) | 10
Select Stds [T Use Beam Deflection
Select All | [ OnStds [ OnUnks [ OnWavs
Go I r [~ Use ROM Auto Focus
T f* NewSample (" Digiized
" EveryPoint (" Interval |5
Update

[~ Confirm All Positions
L. . I Acquire Images With Confirm
[ Use Auto Brightness/Contrast

Delete Selected Samples ‘ lll'llel from ASCII File I_ Send Scan Rotation For Each |mage

Delete Selected Positions Export Selected Samples

Confirm Positions

Import * LEP ' Import *DCD |
Row Y Z W Grain # Focus
1 11910.95 36553.13 310.5000 0 1 0
KeV¥ =15 Cur= 10 Size= 0 Mag= 2533 Mode = Analog Spot Sample Setup (row) Number = 0
Magénal = 2533 Maglmag = 2533 ImgShift =-2, 3
File Setup = NONE
Multiple Setups = NONE Replicates = 1

Click the Export Selected Samples button.
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This action opens the Open File To Export Position Data To window. The default Save in:
location is specified by the StandardPOSFileDirectory keyword in the PROBEWIN.INI file.

T+ Qpen File To Export Data To

Savein: | ). StandardPOSData ~| & @& e B

r3

Name Date modified Type

No items match your search.

<|

Fiename:  [unttled pos |

Save as type: IASCII Posttion Files (*.POS)

Type in an appropriate File name:

= Open File To Data Te

Savein: | J. StandardPOSData

s

Name Date modified Type
No items match your search.

< | 1

Fiename:  |Carbonate Standards pos

’
| Save I
Save astype: [ASCII Posttion Fies (*.POS) =] Cacel |

Click the Save button of the Open File To Export Position Data To window.
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After the positions are written to disk, the AutomateExportPositions window appears.

& Position coordinate data exported to
' ChUserData\StandardPO50ata\ Carbonate Standards.pos

Click the OK button to confirm the exported position coordinate data to disk in the
AutomateExportPositions window. Next, close the Automate! dialog box by clicking the
Close button. Finally, close STAGE by clicking the File | Exit menu.

= Stage (Stage Control
File | Edit Standard Window Output Help
| Import Positions from Cameca PeakSight (Sx.mdb) ¥ it
Re-load PROBEWIN.INI File 37653.1 307.999
Print Log Ctri«p e Edition) wv.
I

Print Setup

Exit

Farsten Goemann
Probe Software

Pres=s the Fl key in any window for context sensitive help. To get help
on a mena item simply highlight with the monse and hit the F1l key.

Initializing Demonstration Interface
Demonstration Interface Initialized

Cancel | Pause | A

After digitizing all of the standards on the standard mounts and creating various *.POS files,
copy these files to another directory and to a backup media.
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Beam and Detector Stability

Testing beam (drift) stability is an important step prior to acquiring any quantitative data. The
following step-by-step procedure illustrates how to monitor and plot beam current with time. On
JEOL microprobes the FARADAY module may also be run for measurement of the beam (see
the User’s Guide and Reference documentation for further details).

From the Desktop, double click on the yellow Probe for EPMA Software folder, if available.
Then, double click on the Startwin icon.

oD ' Probe For EPMA_ - Search Probe For EPMA )
Organize v @7 Open Burn New folder ﬁ v = 0l @
JX Eavodtes I': m k_, & - yZ 3 "ml
Y | me [P k ATIr RIFT &ﬁ FJARA)

J. Downloads = Calcimage CalcZA Calibrate Coat Drift Evaluate Faraday

| Recent Places #
a2 A
= oy N
4 Libraries DO > #e
Joywin Monitor Probe for Probe For Probe User Search
EPMA EPMA Wizard

«& Homegroup folder

VY YE | =
/% Computer [i o @ I @ | ‘ﬁlaiﬁ ﬁm :
&, Local Disk (C:) = Stage Standard Startwin ‘ UserData Userwin Vacuum
v E Startwin Date modified: 22/04/2013 11:57 Date created: 22/04/2013 11:57
. Shortcut Size: 1.09 KB

Alternatively, select Startwin in the Probe Software group of the Windows Start Menu, or locate
and double click on STARTWIN in the Probe for EPMA application directory, which is usually
C:\Probe Software\Probe for EPMA under Windows Vista and Windows 7, or C:\Program
Files\Probe Software\Probe for EPMA for older operating systems.
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This action launches the STARTWIN (Motion and Counter Control) program and opens three
windows. The main STARTWIN log window, the Count Acquisition window and the first
Stage Map! are displayed.

File Edit Modes Xray Window Output Help -1 @
- P Holder Selection
Welcome to Startwin, Probe for EPMA (Xtreme Edition) wv. 9.4.1 OB varnt
_wm -
-2650.6 «0.8
40000.0
Remove r
Faraday I
Press the F1 key in any window for context sensitive help. To get help on a menu item - Positions
simply highlight with the mouse and hit the Fl1 key. " Mo Samples
¢ Standard
Initializing Demonstration Interface " Unknown
Demonstration Interface Initialized " Wavescan
" All Samples
 Light Mode
Refl | Tran
On | Off
¥ Count Acquisition ‘ '  Scan Mode
SP1 5P2 SP3 5P4 SP5 X _Spot | Sean
I 52549.3 41971.3 59907.8 26937.1 44980.6 -13511. 37653.1 307.8559 B/C1 | BAC2
1 2 3 4 5 Faraday 1
I .00 .00 .00 .00 .00 .00
I . . . . . .000000 O
PHA | Count Times | Start Wavescan Start Count |
Analytical Conditions | Peak/Scan Options | {“Gtart Peak Center || Traverse | Move |

This causes both the Count Acquisition window and the Stage Map! window to open.

From the STARTWIN log window, select Modes from the menu bar and click on Cycle
Counters from the menu choices. The Measure Faraday menu should also be selected.

File Edit | Modes | Xray Window Output Help

creme Edition) w.

v Cycle Counters
Do Mot Set Analytical or Column Conditions f

Perform Auto Focus
Move To Off Peaks
Measure Off Peaks
Measure Faraday
Measure Absorbed

tive help. To get help on a menn item
EY.

Use Stage Traverse

Use Time Stamp

Cancel

Next, click the Count Times button in the Count Acquisition window.

43



I8 Count Acquisition

=

5P1 5F2 SP3 SP4 SP5 X b | A

| 52548.6 41970.2 59%10.5 26937.8 445980.9 -13511. 37653.1 307.959
1 2 3 4 5 Faraday
| 3.56 3.56 3.56 3.36 3.56 .00
| 30902. 28428 . 9579. 6747 . 32778 . .0000a0

PHA Count Times Start Wavescan Start Count
Analytical Conditions Peak/5can Options Start Peak Center Traverze Move

This opens the Count Times dialog box. Choose an On Peak and Cycle Time count time. The
On Peak time is the time the scalers will count and the Cycle Time is the interval of time between
successive measurements. Thus, the sum of both numbers is the time between measurements of

the beam. Finally, disable the beam drift correction; confirm that the Use Beam Drift Correction
box is unchecked.
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.Count Times

Count Times -
e |

On Peak Off Peak
[10.00 [ 5.00 Cancel
Max Count Cycle Time
|100000000 | 10.00
Specify
[T Use DeadTime Correction Parameters for

Intensity Display
[v MNommalize To Counts Per Second

~ Nominal Beam Current

| Nominal beam [nA) Beam Averages
| 20.0000 [ 1

v Use Beam Drift Comrection

Click the OK button returning to the Count Acquisition window. Click the Start Count button
to initiate a continuous cycle of beam current measurements. In this example, a ten second scaler
count will be done, followed by a thirty-second countdown and then a Faraday current
measurement. This process repeats until the user cancels the loop.

B L T T o T — -LE‘_JM

l SP1 SP2 SP3 SpP4 SP5 X Y pA
| 52549.5 41972.9 59910.6 26936.3 44979.3 -13511. 37653.1 307.999
1-TAP 2-LLIF 3-LPET 4-TAP 5-LLIF Absorbed
I 4.06 4.06 4.27 4.06 4.06 .00
| 26343. 8672. 6081. LY S PRy ) .000000
PHA Count Times Start Wavescan Start Count
Analytical Conditions Peak/Scan Options Start Peak Center Iraverse Move

When the user has acquired a suitable number of beam current measurements, click the Cancel
button in the Automation Status bar located at the bottom right side of the STARTWIN log
window to stop the acquisition cycle. All log windows in any PROBE FOR EPMA program will
have a Cancel and Pause/Continue buttons in the lower right portion of the window.
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File Edit Modes Xray Window Output Help

This software is registered to :
Karsten Goemann
Probe Software

Press the Fl1 key in any window for context sensitive help. To get help on a menu item
simply highlight with the mouse and hit the F1 key.

Initializing Demonstration Interface
Demonstration Interface Initialized
19.9989 6484.7 2134.8 1425.6 1098.7 8056.8 .000000
19.9809 B8589.6 8596.9 2426.7 3640.5 9240.6 .000000
20.0122 8861.7 2830.5 3021.1 559.5 3800.6 .000000
19.9864 5488.6 4183.7 8140.8 8904.8 375.6 .000000
20.0197 7264.9 7266.4 9145.2 8969.8 9446.3 .000000

1 Wait On Count, 2 Wait On Count, 3 Wait On Count, 4 Wait On Coué'sw«it On Count,
—

The STARTWIN log window will contain the beam current data acquired so far (in this example,
reported in nanoamps). The other five columns represent counts in counts per second acquired
by each spectrometer, which is in this case randomly generated by the demonstration mode of the
software:

File Edit Modes Xray Window Output Help

Welcome to Startwin, Probe for EPMA (Xtreme Edition) v. 9.4.1
Copyright (c¢) 1995-2013 John J. Donovan

This software is registered to :
|Rarsten Goemann
Probe Software

Press the Fl key in any window for context sensitive help. To get help on a menu item
‘simply highlight with the mouse and hit the F1 key.

Initializing Demonstration Interface
Demonstration Interface Initialized
19.9989 6484.7 2134.8 1425.6 1098.7 8056.8 .0D0000DO
19.9809 8589.6 8596.9 2426.7 3640.5 9240.6 .00000O0
20.0122 8861.7 2830.5 3021.1 559.5 3800.6 .0DOOOOO
19.9864 5488.6 4183.7 8140.8 8904.8 375.6 .000000
20.0197 7264.9 7266.4 9145.2 8969.8 9446.3 .000000
19.9819 5529.7 3454.8 9273.3 3132.4 8987.2 .000000
20.0125 6148.0 2736.1 4590.7 7115.6 7504.3 .00000O0
20.0036 3835.8 7925.8 9208.1 3390.6 2307.7 .000000
19.9879 5536.9 4590.3 5844.5 4007.0 5973.2 .000000
20.0128 4266.0 6685.1 3374.9 6811.1 7208.0 .DO0O0OODO
20.0126 6454.5 620.3 7092.8 8563.0 1420.2 .000000
20.0044 6384.1 4093.8 5986.6 2222.0 1858.1 .0000ODO
19.9918 8392.4 3265.4 9345.6 6772.1 5519.7 .000000
19.9866 1577.7 6867.6 7223.2 2074.2 7485.0 .000000
19.9944 8945.0 936.4 5355.2 8422.9 8397.4 .000000
19.9830 5744 .4 2542.6 8415.8 6445.5 7529.9 .000000
19.9787 7989.6 3302.4 2872.2 4941.6 6334.0 .DOOODO

Cancel Pause y
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Evaluating the trend between beam current and time may best be viewed in graphical format
rather than looking at a long series of numbers. Use the mouse to select the data set to plot.
Then, select Output from the menu bar and click Plot Count Data (Selected in Log Window)
from the drop-down menu choices.

11 Startwin (Motion and Counter Control) E
File Edit Modes Xray Window Help

Welcome to Startwin, Log Window Font wv. 9.4.1
Copyright (c) 1995-2( Debug Mode

This software i= registere v Bdended Format

Karsten Goemann Yerbose Mode
Probe Software

Save To Disk Log

Press the Fl key in any wi View Disk Log - help on a menn item

simply highlight with the
Plot Count Data (Selected in Log Window)

Initializing Demonstration

Demonstration Interface In

19.9989 6484.7 2134.8 OFIEFI Link To Fxcel

. 9809

L0122

List Spectrometer Setup

o

Close Link To Excel

. 9864 §140.8 6904.8 375.6 .000000
L0157 9145.2 . 9446.3 .00DODOD
19.9819 5! . 54. 9273.3 . 8987.2 .00000O0
20.0125 ; 7504, . Q00000
20.0036 2307. . Q00000
5.9879 5973. . 000000
20.0128 T208. . 000000
20.0126 1420. . Q00000
20.0044 1858. . Q00000
. 9918 5519. . 000000
. 9866 7489, . 000000
. Q00000
. Q00000
. 000000

[T= T "R |

W e
(LR
w

W
o Oy 0 W L

LY== = I = - s
Wbk O == RN OMN-

0
.0
.1 8
.4 4
.7 6
.0
.4

[ == I - R -]
oy n
[=]

&

Cancel Pauze
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This opens the Display Data window.

| D) et | D] o 34| 3B 5| B[ 7| me & | wa|zE[O|eB] /| 2|Q Print
1000
A Beam
800
@ 1
600 v 2
400 ¢ 3
A4
200
5

10 25 40 55 70 85 100 115 130 145 16.0 v Absorbed

Measurement Number

1 2 3 4 5 Absorbed - | [ Graph Selected |
19.9989 | 6484.70 | 2134.80 | 1425.60 | 1098.70 | 8056.80 |.D000DO D
19.9809 | 8589.60 | 8596.90 | 2426.70 | 3640.50 | 9240.60 | .000000 | ERIECEENS
20.0122 | 8861.70 |2830.50 | 3021.10 | 559.500 |3800.60 | .000000 [N LLLEEY
; 19.9864 Coaclng
| [5 20.0197 | 7264.90 |7266.40 |9145.20 |8969.80 | 9446.30 | 000000 [ENCANVITY-TLIY 0

: 19.9819 | 876286
20.0125 [110481
Copy To Clipboard |
19.9879 | 5536.90 | 4590.30 |5844.50 | 4007.00 |5973.20 | 000000 | Py "2 o
20.0128 | 4266.00 [ 6685.10 | 3374.90 | 6811.10 [ 7208.00 | 000000 [he -

L3

—— |

While all data columns were selected by the mouse operation previously, the user may plot a
single column of data by clicking the column label of the desired data and then clicking the
Graph Selected button.
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Below, Beam Counts versus Measurement Number (time) are graphed and the overall beam
stability with time may be judged. Here, the beam measurements fluctuate slightly around a

value of 20 nA.

i B | D] | gt| 3B 4| 2| wa] 2| wa|iE|O|eB] /| 2|QY Pint_|
20.05' """" FEmm————— ‘: """"""""" FEmm—m———— peemmee= pEmm—m———— ': """" b Dl i ]

w

o

[

S

&)

O \ 3 ) H ) \ V

E : : : : : : : : :

o 19T . i CT S T . T v :

o ! ! : : . ! ! : !

19.90 i i i i i i : i i i
10 25 40 55 70 85 100 115 130 145 160
Measurement Number
1 |2 [3 |4 [s |Absorbed

1.00000 6484.70 213480 1425.60 1098.70 8056.80 .000000 |
2.00000 8589.60 8596.90 2426.70 364050 9240.60 .000000D [T Use 35.D.
3.00000 8861.70 283050 3021.10 559.500 3800.60 000000 Use With Un-Normalized
4.00000 5488.60 4183.70 ©£140.80 8904.80 375.600 000000 Counts Only
5.00000 7264.90 7266.40 914520 8969.80 9446.30 000000 v Use Grid Lines
6.00000 5529.70 345480 9273.30 3132.40 8987.20 000000 15.1482
7.00000 6148.00 2736.10 4590.70 711560 7504.30 .000000 20.0520
8.00000 3835.80 7925.80 9208.10 3390.60 2307.70 000000 :
9.00000 5536.90 4590.30 584450 4007.00 5973.20 000000 Copy To Clipboard |
10.0000 4266.00 6685.10 337490 6811.10 7208.00 _00OODOD ~ -
< L3

The numeric value of any point on the graph may be read by placing the mouse cursor over the
data point and viewing its value in the two windows directly above the Close button (bottom

right).

Click the Close button to return to the STARTWIN log window.
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Quantitative Measurement Run

Introduction

This chapter illustrates step by step how to set up a new PROBE FOR EPMA quantitative run
and how to analyze ten elements in an unknown pyroxene, which is a type of silicate mineral.
This documentation was produced using a five spectrometer Cameca SX100 electron microprobe
and on a computer running in demo mode. Your particular run may look very different
depending on the specific configuration of your microprobe. This document should be used in
conjunction with the User’s Guide and Reference documentation, on-line help, Probe for EPMA
Quick Start Guide and the PROBEUSERWIZARD program.

This run will demonstrate some of the basic and more advanced features of the PROBE FOR
EPMA program. These include the use of manual and automated spectrometer peaking, manual
and automated standard count and unknown sample acquisition, mean atomic number (MAN)
background corrections, and automated spectral interference corrections. The use of pre-
digitized standard positions, the unique wavescan option, off-peak adjustment capabilities and
data output methods will be illustrated.
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Opening Probe for EPMA

From the Desktop, double-click on the yellow Probe for EPMA Software folder, if available.
Double click on the Probe for EPMA icon.

| » Probe For EPMA v [ 42 ||[ Search Probe For EPMA

Organize v [ Open Burn New folder o -
l-r Favorites r \If — yz W
Bl Desktop v 5 |
e LIOA LJRIFT A
I, Downloads £ Calibrate Coat Drift Evaluate Faraday

CalcImage

| Recent Places .ﬂ
E dj L}
4 Libraries - - . o
GunAlign Joywin Monitor Probe for Probe For Probe User Search
EPMA EPMA Wizard

#d Homegroup folder
- = = E | —]
o 5 a5 J 88

& Local Disk (C) 3 Stage Standard Startwin UserData Userwin Vacuum
Ml probe For EPMA Date modified: 22/04/2013 11:53 Date created: 22/04/2013 11:53

: Shortcut Size: 1.09 KB

Alternatively, select Probe For EPMA from the Probe Software Group in the Windows Start

Menu, or locate and double click on PROBEWIN in the Probe for EPMA application directory,

which is usually C:\Probe Software\Probe for EPMA under Windows Vista and Windows 7, or
C:\Program Files\Probe Software\Probe for EPMA for older operating systems.
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Upon launching PROBEWIN (Probe For EPMA), the main log window appears along with the
RealTimelnitInterface window as illustrated below. To collect real time data click the Yes
button. The program can also be run off-line without the microprobe interface to re-process
previously acquired data or on another computer.

“s* Probewin (Probe for EPMA)

File Edit Standard Xray Analytical Window Run  Output Help

Welcome to Probe for EPMA (Xtreme Edition) . 2.4.1
Copyright (c¢) 19%95-2013 John J. Donovan

This software is registered to :
Farsten Goemann
Probe Software

Press the F1 key in any window for context sensitive help. To get help on a menn item simply
highlight with the mounse and hit the F1 key.

RealTimelnitinterface |

:I Do you want to interface to the microprebe hardware?

Yes | No |

Cancel Pause

Note if this is the first time running PROBEWIN, several database files are created;
SETUP.MDB, SETUP2.MDB, and SETUP3.MDB via the SetupOpenNewFile window. Click
Yes to create these database files if prompted.
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The main PROBE FOR EPMA log window is now visible as seen below.

% Probewin (Probe for EPMA)*‘ - =
| File Edit Standard Xray Analytical Window Run Output Help |
Acquire! ] Analyze! | Automate! l Plot!

Welcome to Probe for EPMA (Xtreme Edition) v. 9.4.1
Copyright (c) 1995-2013 John J. Donovan

This software is registered to :
KRarsten Goemann
Probe Software

Press the Fl1 key in any window for context sensitive help. To get help on a menu
item simply highlight with the mouse and hit the F1 key.

Initializing Demonstration Interface
Demonstration Interface Initialized

Click File | New or Dpen to create or open a probe database. Click File | User Wizard! for ac__Cancel | Pause
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Creating a New Run

To create a new sample run, select File from the menu bar and click New from the menu.

“4 probewin (Probe for EPMA) W— ?
File | Edit Standard Xray Analytical Window FRun Output Help
New Automatel | Plot!
Open dition) v. 9.4.1
Save As pVan
Close
Find File
File Information Ctrl+F
ensitive help. To get help on a menn item
Compact
F1 key.
Print Log Ctrl+P
Print Setup
User Wizard!
Probe for EPMA Quick Start Guide
Probe for EPMA Frequently Asked Questions
| Exit
Click File | Hew or Open to create or open a probe databasze. Click File | User Whzard! for addition. Cancel Pause
The Open New Probe Database File dialog box opens.
4 Open New Probe Database File
OC 1 I, » Computer » Local Disk (C:) » UserData » v]4,|| Search UserData pe)
Organize v New folder g= v @
£ Favorites Name Date modified Type Size
Bl Desktop 2011 23/04/2013 08:53 File folder
. Downloads E . 2012 22/04/201315:37 File folder
%1 Recent Places ) 2013 23/04/2013 08:53 File folder
£ |. CalcZAFDATData 22/04/2013 14:11 File folder
" 4 Libraries 1. ColumnPCCData 29/07/2011 20:06 File folder
|, Demolmages 22/04/201314:11 File folder
& Homegroup ). Doe 22/04/2013 16:05 File folder
|, Penepmalg 29/07/2011 19:55 File folder
& Computer |, Penepmal2 25/10/2012 16:08 File folder
ﬁ Local Disk (C:) J. PFW Position Files 23/04/201312:03 File folder
File name: |
Save as type: [ *.MDB (*.MDB)
. Hide Folders { Save ] [ Cancel ]

Change the directory if desired and type an appropriate run name into the File name: text box.
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The initial Save in: location is specified by the UserDataDirectory keyword in the
PROBEWIN.INI file.

In this example, a new file designated SILICATESO01.MDB will be created in the Doe directory.
Any existing old runs may be re-opened to acquire additional data or used as a “setup” file for
starting a new run. This will be the first .MDB file in this folder.

“* Open New Probe Database File

@\’J'l » Computer » Local Disk (C:) » UserData » Doe v|4,|| Search Doe
Organize v New folder
- Desktop " Name . Date modified Type
. Downloads

% Recent Places No items match your search.

) Libraries

Qsa Homegroup

‘& Computer
‘5_-’. Local Disk (C:)
¢ emxmdata (\\mc
Ca# probedata (\\cas ™

File name: silicates01.MDB =

Save as type: | *.MDB (".MDB) ']

= Hide Folders J [ Cancel ]

Close the Open New Probe Database File window by clicking the Save button.
First time users will see the creation of a new User database as shown below.

.UseerenNewFile @

I.-”"_"\-.I Creating a new User database: Ch\Probe Software\Probe for
" EPMANUSER.MDB

Clicking the OK button opens the File Information dialog box.

Enter the relevant information for the new run into the User, Title, and other Description text
boxes. Use the <tab> key to move between text boxes. When finished, click the OK button.
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Flerformaton SN |

| File Name |C:\UserD ata\Doe\silicates01.MDB
| Version 9.41 Type  [PROBE
|
User |Karsten Goemann
l Title |['.Iuantilative run demo
| Department |Probe Software
| Account # Group |
| Description Quantitative run demonstration -
|
]
|
Date Created |23/0472013 13:34:56 Date Modified 12370472013 13:34:55

Last Updated |23/0472013 13:34:56

This returns the program to the main PROBE FOR EPMA log window. Now the four main
Probe buttons Acquire!, Analyze!, Automate!, and Plot! become active.

f'i' Probe for EPMA [C:\UserData\Doe\silicates01.MDB] PN
! File Edit Standard Xray Analytical Window Run Output Help
' Acquire! Analyze! | Automate!

Welcome to Probe for EPMA (Xtreme Edition) v. 9.4.1
Copyright (c) 1995-2013 John J. Donovan

This software is registered to :
Karsten Goemann
Probe Software

Press the Fl key in any window for context sensitive help. To get help on a menu item
simply highlight with the mouse and hit the F1 key.

Initializing Demonstration Interface
|Demonstration Interface Initialized

New: Ready Cancel | Pause | ,;

It is assumed that the user has previously chosen the elements to be analyzed, decided on initial
standard assignments and has worked through the assignment of spectrometers for each element
to be collected. Of course, additional elements and standards may be added or deleted at any
time.
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Parameter Initialization

Analytical Standard Selection

Select the analytical standards to be used in the new probe run. From the main PROBE FOR
EPMA log window, click Standard from the menu bar and select Add/Remove Standards
To/From Run from the menu.

“+4 Probe for EPMA [C\UserData\Doe\silicates01.MDE] =
File Edit Standala Kray Analytical Window Run Output Help

Standard Database (load default standard compositional database)

Welcomi Evaluate Standards
Copyri . ”
Select Standard Database (specify a different standard composition database as the default)
This sof Edit Standard Parameters (coating)
Earsten
Probe Sd Add/Remove Standards To/From Run Ctrl+5

Pres=z the Fl key in any window for context sensitiwve help. To get help on a menu item
2imply highlight with the monse and hit the F1 key.

Initializing Demonstration Interface
Democn=tration Interface Initialized

Hew: Ready Cancel Pause
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This opens the Add Standards to Run dialog box.

[ T .

{ Add Standards to Run ]
Available Standards in D atabaze [multi-select] Current Standards in Run

| 1 S5chott Cover Slip Glass [D 263) - 1

2 Soda-Lime Glass

3 5oda Glass [Microzcope shde)
4 Shultenite, HPbAsD4

5 Rathite, [PbS)3 [As253)2

6 Baumhauerite, [Pb5)4 [As253)3
7 Sartonte, Pb5 Az253

8 Jordanite, [Pb5)4 Az253

9 MaCF3503

10 BRI Polymer

11 5i0

12 MgD synthetic

13 AI203 synthehc

14 5i02 synthetic &2

Enter Standard To Find:

Add Standard To Run >>» |

i

<< Remove Standard from Run | Cancel

All previously entered standards in the default standard database are accessible. Scroll through
the Available Standards in Database list box to find the standards to be used in this run. Select
primary analytical standards, secondary standards for method validation, and the MAN
background standards. The latter are used for background calculation and must not contain the
element they are used for, so for example a few silicon free standards should be selected for Si
background calculation. Standards may serve more than one purpose, e.g. pure silica could be
used as Si primary standard and MAN standard for all other elements. Select each and click the
Add Standard To Run >> button to add each to the Current Standards in Run list box.

TAdd Standards to Run - ‘ I
! Available S5tandards in Database [multi-select] Current Standards in Run
12 MgO synthetic

11| 455 Chromite USNM 117075 13 AI203 synthetic |

457 Diopside, NY USHM 11733 14 5102 spnthetic

458 Fayalite Rockport, MA USHM 85276 22 Ti0Z synthetic

460 Gamnet USHM 87375 23 ¥203 synthetic

461 Garnet USHM 110752 24 Cr203 [synthelic]

462 Obsidian USHM 111240/52 VG-2 25 Mn0 synthehlic

463 Glazz. bazaltic USNM 1134938 26 FeZ203 zynthetic hematite

464 Obszidian USMM 113716 28 Ni0 synthetic

465 Obszidian USHM 72854 303 Albite, Ameha

466 Glazz, sypnthetic tektite USHM 2213 453 Augite, Kakanui USHM 122142

467 Homnblende [Arenal] USHM 111356 469 Hypersthene, johnstown USHNM #746

468 Hornblende IKakanuil USNM 143965

469 Hyperzthene, johnstown USHM #1746 S

Enter Standard To Find:

Add S5tandard To Run »>» ‘

i

<< Remove Standard from Run ‘ Cancel

Click the OK button of the Add Standards to Run window when finished selecting standards.
This returns the program to the main log window.
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Creating a New Sample

Click the Acquire! button in the main PROBE FOR EPMA log window. This action opens the
Acquire! dialog box. Note, not all buttons are active.

The first task is to create an initial sample as a template that can be populated with the elements
the user wishes to analyze.

s Acquire! =l —
SP1 Sp2 SP3 SP4 SP5 X Y Z Spectio Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP 5-LLIF Faraday
| .00 .00 .00 .00 .00 1
I ” : ! " : .000000 -
Current Sample: |
[ Start Standard or Unknown Acquisition
[ | Start Wavescan o 3&%% 1610205088
- px ] 0
New Sample PHA Acquisition Options Peaking Options Magnification 33
Elements/Cations Peak/Scan Options Special Options Start Peaking Beam Mode Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging Beam C_ur:enl L
- Beam Size 0
Standard Assignments _ocale Move

Click the New Sample button of the Acquire! dialog box.
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This opens the New Sample dialog box.

T
—New Sample Type

" Standard ——
| @& Unknown Load Element Setups
" Wavescan Load Sample Setup
| Load File Setup
Add/Remove =
Standards Load Multiple Setup

Note that a new standard sample element setup is based by
default on the last unknown sample in the run. To change the |
analyzed elements in a run, either click one of the Load Setup

" buttons above or first create a new unknown sample and then
make any necessary changes to the element setup.

Load Wavescan From Another Probe Run

New Sample Name

|unknown sample |
New Sample Description Add <cr> |

-~

-

To add standards to the standard list below, cancel this dialog,
then click the Standard | Add Standards to Run menu item from
the main menu.

12 MgO synthetic
13 Al203 synthetic ‘

[ »

m

14 Si02 synthetic
22 Ti02 synthetic
| | 23 ¥203 synthetic

24 Cr203 [synthetic)
| 25 Mn0 synthetic Y,
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Select Unknown from the New Sample Type buttons. Type an appropriate sample name and
description into the New Sample Name and New Sample Description text boxes. This first
sample will be used as a “template”, only to establish the analysis parameters.

7 il
New Sample
~ New Sample Type
' Cancel
" Standard —_—
* Unknown Load Element Setups

" Wavescan Load Sample Setup

Load File Setup

{ b
et

Add/Remove
Standards

Note that a new standard sample element setup is based by
default on the last unknown sample in the run. To change the
analyzed elements in a run, either click one of the Load Setup
buttons above or first create a new unknown sample and then

make any necessary changes to the element setup.

d Wavescan From Snother FProbe Bur
30 W avescan rrom sanotier Frobe QLn

New Sample Name
[templale for pyroxene elements

New Sample Description Add <cp> |

-~

-

To add standards to the standard list below, cancel this dialog,
then click the Standard | Add Standards to Run menu item from
the main menu.

12 MgO0 synthetic
13 Al203 synthetic
14 Si02 synthetic
22 Ti02 synthetic
23 ¥203 synthetic
24 Cr203 [synthetic)
25 Mn0O synthetic

m. | »

4

Click the OK button of the New Sample dialog box.
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The program returns to the Acquire! window. Notice that the first sample designated
Un 1 *template for pyroxene elements is now listed in the Current Sample text box. The *
symbol indicates that no data has been collected for this sample yet. Note, all of the buttons in

Acquire! are now available.

st Acquire! il
SP1 Sp2 SP3 SP4 SP5 X Y Z Spectro Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP 5-LLIF Faraday
I .00 .00 .00 .00 .00 1
I E : : : - .000000 .
Current Sample: [Un 1 * template for pyroxene
Start Standard or Unknown Acquisition
|[Normal Acquisition Unknown
[Data Rows: 0 [Good Data Rows: 0 Start Wavescan o 3&%% e
: px
New Sample PHA Acquisition Options | Peaking Options Magrification S
Elements/Cations Peak/Scan Options Special Options Start Peaking Efi"am rode Analog Spot
ilovolts 15
Analytical Conditions Count Times Stage Imaging Beam C_urrenl 10
. Beam Size ]
Combined Conditions Standard Assignments Locate Move
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Setting Analytical Conditions

Click the Analytical Conditions button to open the Analytical Conditions dialog box. Enter
the appropriate numbers into the Kilovolts, Beam Current, and Beam Size text boxes for the
currently Selected Sample. The Kilovolts, Beam Current, and Beam Size will need to be
manually adjusted if a column digital interface is not present. If a hardware interface is
supported, the user may specify a column condition string to indicate the desired analytical
conditions of the instrument. Clicking the Read Conditions button will cause PROBE FOR
EPMA to check the current analytical conditions and reload them if the conditions have changed.

' Analytical Conditions

—Selected Samples

Select Beam Mode and Magnification

Un 1 *template for pyroxene elements

Select the analytical conditions beam I
mode for sample acquisitions. Use “'spot”
mode for a defocussed beam and
“scan” mode for a scanning beam.

+ Analog Spot

" Analog Scan

 Enter Analytical Conditions For Un 1 * template for

¢ Digital Spot
Take Off Kilovolts (keV) Magnification T
Read |
[40 h 5 Conditions Read Beam/Mag €533 E
Beam Current
Beam Size [um) Magrification Magnification
I 40 Iw | [~ Force Size [analytical) - [imaging)

2533 % |2533 ;l

Default Aperture l——! JEOL onl | 150.0197 um | 150.0197 um

P 1 - W & prd
Nominal Beam (nA) | 1 poooo Image Shift X |.2 Image Shift Y |3

(* Use Analytical Conditions (TKCS)

" Use Column Condition String
Calibrate Set Beam Current |

Select Column Condition String For Un
[~ Force Column Condition

Column Condition

Save Condition
Browse Condition

1 * template for pyroxene elements
Note: When using a column condition string for the analytical
setup, be sure that the analytical conditions (Kilovolts, Beam
Current and Beam Size) are specified correctly. Note that
SK50/51 or Jeol 8300 Pre and Post &cquire Stings only apply

I

JEOL 8300 Pre Acquire Sting (e.a., PB OFF)

to Analptical Conditions (not Column Conditions).

JEOL 8900 Post Acquire String (2.9., PB ON)

l

Click the OK button when done. The Analytical Conditions dialog box closes, returning to the

Acquire! window.
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Nominal Beam Current Measurement

The nominal beam current is not the actual measured beam current but a close approximation
that is used to calibrate the magnitude of the beam drift correction. If the nominal beam current
is close to the actual measured beam current then the correction is close to 1.0. The beam drift
corrected counts displayed in the main log window will be close in magnitude to the counts
displayed on the screen scalers. The nominal beam can be adjusted in several ways. Click the

Count Times button of the Acquire! dialog box.

** Acquire! (=R
SP1 SP2 SP3 SP4 SP5 X X Z Spechio Progress
I 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP b-LLIF Faraday

|I .00 .00 .00 .00 .00

Curent Sample: [Un 1 = template for pyroxene

1
.000000

Start Standard or Unknown Acquisition

|Normal Acquisition Unknown

|Data Rows: 0 |Good Data Rows: 0 Start Wavescan

 MNewSample | PHA Acquisition Options | Peaking Options

Elements/Cations Peak/Scan Options Special Options Start Peaking

Analytical Conditions Stage Imaging
Combined Conditions Standard Assignments Locate Move

300.000 1125.00
um 000000 ‘UUUODUU

px
Magnification 2533
Beam Mode [Analog Spot
Kilowvalts 15
Beam Current 10
Beam Size 0

This opens the Count Times dialog box.

Count Times

— -

Click Element Row to Edit Count Times

Channel [Element [Spectio [Ciystal _[On-Peak HiPeak Lo-Peak MasCoun Faclor _Wave Peak  Quick

»

Beam Averages m 1 2 3 4 5

Nominal Beam [nA] 1.00000 d
Change the Nominal Beam Lo modily the Cancel

nommakization constant used for the xray
intensity display. For example, enter 1 &)
for eps/nd, intensity display

Retum To On-Peak Time | Caleulated

Crystal Flip Time [T Spectometer
c 4 Motion and
Set Column (TKCS) Time [ Acquisiion
Time:
Measwe
Hominal
0 secs Beam
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Any value desired may be directly entered into the Nominal Beam text box (1 nA value is stored
in the PROBEWIN.INI file) or the user may measure the present beam current by clicking the
Measure Nominal Beam button. The AcquireCheckNormal dialog box appears, choose the
Yes button to measure the present beam current for use in the beam drift correction.

[ AcquireCheckMominal .. Iﬁl

I.-" & The nominal beam current is just a non-zero value used for the beam

Y drift correction. A value of one will display the x-ray intensities in
cps/nA. Choose Yes to measure the present beam current, No to skip or
Cancel to just use the default beam current from the PROBEWIN.IMI file,

Yes Mo ‘ Cancel ‘

The current value of the faraday beam is measured and reported to both the Acquire! window
and the Nominal Beam text box in the Count Times window as seen below.

Count Times

Click Element Row to Edit Count Times

|Channel |El t [Spectro [Crystal IDn-Peak Hi-Peak Lo-Peak MaxCoun Factor Wave  Peak Quick

<

»
Beam Averages 1 1 2 3 4 5 !
Nominal Beam (n&) < 10.0109 ,
Change the Nominal Beam to modify the Cancel
nomalization constant used for the wray
intensity display. For example, enter 1 (nd)
for cps/nd intensity display.
Return To On-Peak Time Calcuated
Crystal Flip Time [ Spectiometer
Y P Mation and
Set Column (TKCS) Time Acq#vslllnn
ime
i Measue |
i Mominal |
0 secs ,B,Eam

Close the Count Times window by clicking the OK button.
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Element, X-Ray Line and Spectrometer Parameters Selection

Next, the user specifies the elements to be analyzed. Click the Elements/Cations button of the
Acquire! window.

*# Acquire! Li'_ﬂ
SP1 SP2 SP3 SP4 SP5 X Y Z Spectro Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP 5-LLIF Faraday
I .00 .00 .00 .00 .00 1
I : - : : : .000000 .
Current Sample: JUn 1 = template for pyroxene
Start Standard or Unknown Acquisition
[Normal Acquisition Unknown
|Data Rows: 0 |Good Data Rows: 0 Start Wavescan i ?guguggg 1[}320%%
P PHA Acquisition Options Peaking Options Magnification 53
Elements/Cations Peak/Scan Options Special Options Start Peaking ﬁTamll:dnde Analog Spot
lowolts 15
Analytical Conditions Count Times Stage Imaging Beam Cy!renl 1o
Beam Size 0
Combined Conditions Standard Assignments Locate Move

This action opens the Acquired and Specified Elements dialog box. Click on the first empty
row under the element column to enter the first element to analyze. The user may enter the

analyzed elements in any order; however, the analysis output will follow the order in which the
elements were entered here.

Acquired and Specified Elements

~Selected S I 1
Un 1 = template for pyroxene

Load Element Setup
|E Load Sample Setup

Read curent setup from MOVE window
1 2 3 4 L b

| ~Click Element Row to Edit Element/Cations Parameters [click emply row to add)

| | |Channel Element X-Ray |Acquired  [Spectro |Crystal |Dn-Peak -
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This opens the Element Properties dialog box. In the Element field type in the first element to
analyze. Certain default values listed in this window are based on parameters entered into the
previously established configuration files.

Element/Cation Properties

Enter Element Properties For:

Background Type [note that Background Type can differ for standards and unknowns)

Element X-Ray Line Bragg Order Cations / Dxygens - Background Type Dfif-Peak Entry
Jsi =] [ka EIRE [ (I | P ol C oifPedk BN - yuipcn g  Absolute Position
+ WDS Setx-ray line blank for unanalyzed  MAN | Help | & Relative Difset
- EDS elements (spedified, by difference, efc) Charge: Delete
4 [~ Disable Acq
[ Disable Quant [~ Dif Peak Comection Type
WDS Spectrometer Parameters & Linear " Average " High Only " Low Only
Spectrometer Crystal DOn-Peak High Off-Peak Low Dff-Peak CE - Position1 Posibion2 Position3
| ~ ~| [ .oooooo | _nooooo | _oooooo 1.0 | _oooooo | oooooo [ _oooooo
- - : - : " Stope Hi)  |1.0000 © Polynomial g Cosii2 Coelf3
BaseLine Window Gain Bias Deadtime [us)
A  Slope [Lo)  [1.0000 [o | .oooooo [.oo0000 [ 0000000
|.00 | .on | .00 y [ | o0
J S Size ik Fosliont DotectnrModes  Multi-Point Acquite Low  Iterate Low Acquire High  Iterate High
[~ Use Differential PHA Mode | _'..J | _'.] ‘ ﬂ | 4 EQ _J | 4 I2 J
Fit Type
& oy c ol nle] Linar T ) Low Multi-Point Positions High Multi-Point Positions
. jo =] <o 1o =] <Jo
Hi Dff-Peak Interferences | Low Oi-Peak | I Check All Intesfesing Elements

: 165 L . S W i i
0S50 0 0I5 1 I [

Integrated Intensity Scan
Initizl Step Size Mirimum Step Size Specified APF

u
LI | .ooo000 | .ooo00D | 1.00000

-

Under the Enter Element Properties For: section (top of the Element Properties dialog box),
choose the correct X-Ray Line, Cations, and Oxygens for the first element. Both alpha and beta
lines are now supported as well as the ability to analyze the same element on all relevant
spectrometers.

Continue by selecting the Background Type. Three background correction methods are available
to the user; off-peak, MAN (mean atomic number), and the multi-point method (see the User’s
Guide and Reference documentation for a complete discussion of these three types).
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Short Note on Background Types

The off-peak method entails measuring the background conventionally on each element in the
sample of interest with the spectrometer adjusted to a position, typically on each side of the
analytical peak. This method, while somewhat time-consuming, can accurately determine the
background contribution for major, minor, and trace element concentrations. Sophisticated
modeling routines are available for precisely fitting backgrounds around analytical peaks (see
User’s Guide and Reference documentation for details).

The MAN method relies on the fact that most of the background (continuum) production in
the sample is directly proportional to the average atomic number of the sample. The MAN
correction is an empirical calibration curve method involving the measurement of standards of
known composition (hence average atomic number). If many samples are to be analyzed for
their major and minor element concentrations then substantial time may be saved using the
MAN method. However, if the user is required to measure high atomic number samples
and/or trace concentrations, more accurate data may be obtained with off-peak background
corrections.

Finally, a new third background method is now available for high accuracy trace element
analysis, called the multi-point background method. PROBE FOR EPMA automatically
acquires a number of off-peak intensities distributed on each side of the analytical peak (user
specified) so that at least a few of the background measurements will not be affected by the
unpredicted presence of various other elements in the sample.

In this exercise, we will use MAN for the major pyroxene elements Si, Fe, Mg, Ca, and off-peak
for Ti, Al, Cr, V, Mn, Na, which might only be present at trace levels. Continue by selecting
MAN for the Si Background Type in the Parameters section. This deactivates the Off Peak
Correction Type buttons as well as the High and Low Off-Peak boxes.

Next, use the drop-down menu to select or click the text box under Spectrometer and enter the
appropriate spectrometer number that will be used to analyze the first element. Choosing a
spectrometer number loads various parameters from the configuration files. Each of these
parameters in this window should be inspected and edited as needed (use the <tab> key to move
between boxes).
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The next screen shows the edited Element Properties dialog box for silicon.

Element/Cation Properties

Enter Element Properties For: - -Background Type [note that Background Type can differ for standards and unknowns)
Element X-Ray Line Bragg Order Cations / Dxygens -Background Type -Dif-Peak Entry -
Jsi | [ka =l =ip =ik = @ c it
= Off Peak  [HERN € Multi Point - Absolute Position
& WDS Setx-ray line blank for unanalyzed " MAN | Help | & Relative Difset
~ EDS elements (specified, by difference, etc) Charge: =
4
- Dif Peak Comechion Type
WDS Spectrometer Parameters - @ Linear " Average " High Only " Low Only
Spectrometer Crystal DOn-Peak High Off-Peak Low Dff-Peak CE Posiion1 Posibion2 Position3
1.0000
s ~| [TaP ~| [27739 [133190 [13313 | _oooooo | oooooo | _oooooo
- : . - : " Slope (H1)  [1.0000 © Polynomial ¢ g Cosii2 Coelf3
L Hiod B A Lo D fie) " Slope [Lo)  [1.0000 o | .oooooo [.ooo000 [ ooo0000
| .56 |4.99 |2759.00 5 [1317. [3.00 - = - 2
| SRaee = Podlin Detecint Mod € Mulli-Point Acquite Low  lterate Low Acquire High  Iterate High
[ Use Differential PHA Mode ] ﬂ | ﬂ ‘ ﬂ | 4 |2 d [ 4 |2 ;I
Fit Type
i c 3 = i Linear - Low Multi-Point Positions High Multi-Point Positions
. 1[24751 -] <f-24751 T]za7s1 =] <f24751
Hi Off-Peak Interferences Low Oif-Peak Interferences | [~ Check All Interfering Elements N
7l 1 s i e
= N0 50 I AT O 1 A [
- Integrated Intensily Scan
ru Initizl Step Size Mirimumn Step Size Specified APF
se
u r | 53.2766 1 13.3192 | 1.00000

Click the OK button of the Element Properties dialog box to accept these element parameters

for silicon.
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The program returns to the Acquired and Specified Elements window with silicon now entered
into the Element/Cations Parameters table.

-
Acquired and Specified Elements

Selected Samples 1
Cancel

Un 1 *template for pyroxene

Load Element Setup

I Load Sample Setup

Read current setup from MOVE window

1 2 3 4 5 6

/|  Click Element Row to Edit Element/Cations Parameters [click empty row to add)

| | IChannel Element X-Ray [Acquired [Spectro [Clpslal 10n-Peak -
1 ka wDS 4 TAP 27738.0

Enter titanium as the next element in the run by clicking on the next empty row of the Acquired
and Specified Elements window. This opens the Element Properties dialog box again. Enter
the appropriate Element, Spectrometer, and Crystal and adjust all other text boxes and buttons.
Choose Background Type off-peak this time. The software calculates default high and low off-
peak positions as shown below. Leave these as they are for the moment. They can be changed
later if required.
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Element/Cation Properties

Background Type [note that Background Type can differ for standards and unknowns)

Enter Element Properties For:
Element X-Ray Line Bragg Order Cations / Dxygens - Background Type 0Off-Peak Entry

[Ti =] fka = = =Rk E Concel | © OffPeak  WHBBN i Point " Absolute Position
& WDS Setx-ray line blank for unanalyzed = " MAN  Help + Relative Difset
i i et |
- EDS elements (specified. by difference, elc) Charge: it
L [~ Disable Acq
[ Disable Quant - DIf Peak Comection Type
WDS Spectrometer Paramelers * Linear " Average " High Only " Low Only
Spectrometer Crystal On-Peak High Dif-Peak Low Dif-Peal : Fasition1 Position2 Position3
L i= i L ! 10000
[3 ~| [ ~| [314300 930.199 [-930.10 [-oooooo [ .oooooo [ .booooo
: . - - ¢ Slope [H)  [1.0000 L Botmosmal B o Coelf2 Coelf3
Lot LD H20 LIS U )  Slope [Lo) [1 000D o [~oooono [“oooooo [‘ooooooo
ope 0
3 [4.98 |873.00 §| [1845. |3.00 £
- ShSizs S Fosion Datecior Mode C Multi-Point Acquire Low Iterate Low Acquire High Iterate High
[~ Use Differential PHA Mode | =l = =l [ 4 Iz =] s B ~]
Fit Type
P R Calcul - 1 only) Linioax v Low Multi-Point Positions High Multi-Point Positions
) 1[a7285  ~| <|17285 11728602 ~| <[1728.602
Hi Off-Peak Intesh | _ LowOfiPeak | ™" Check All ntesfesing Elements

= B N D e e e e s e i
EEEEREE EEREEEERE EBEEEEER EEEERERE

Integrated Intensity Scan
Iritial Step Size Minirum Step Size Specified APF

I~ Useintegrated Intensities
| 37.2063 | 9.30156 | 1.00000

r

Click the OK button of the Element Properties to enter titanium into the Element/Cations
Parameters table of the Acquired and Specified Elements window.

Continue adding the remaining elements in the desired order, choosing Background Type MAN
or off-peak as indicated above. The remaining eight element entries are not shown here to save
space. Finally, oxygen is added to the element list as a not analyzed element for subsequent
formula calculations. This is done by entering O (for oxygen) in the Element text box and

leaving the X-Ray Line text box empty (see User’s Guide and Reference documentation for more

details).
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Acquired and Specified Elements S S—

- Selected Samples '
Cancel
Un 1 *template for pyroxene _—

Load Element Setup

Load Sample Setup

..........................................................................................

Read current setup from MOVE window
1 2 3 4 5 6

r Click Element Row to Edit Element/Cations Parameters [click empty row to add)

Channel Element X-Ray |Acquired  Spectio  |Crystal |On-Peak -
1 ka wDS 4 TAP 277380 |
2 Ti ka wDS 3 LPET 31430.0
3 Al ka wDS 4 TAP 32465.9
4 v ka wDS 2 LLIF 62209.1
5 Cr ka wDS 2 LLIF 56898.5
6 Fe ka wDS 5 LLIF 48115.4
7 Mn ka wDS 5 LLIF 522329
8 Mg ka wDS 1 TAP 38499.2
9 Ca ka wDS 3 LPET 38399.6
10 Na ka wDS 1 TAP 46362.9

Click the OK button of the Acquired and Specified Elements window when done entering
elements in the run.

The GetElmLoadDefaultStds window opens to inform the user that standard assignments have
been made based on elemental concentrations. The user will edit these choices shortly.

| GetElmLoadDefaultStds | S|

| I.-"'_"“-I Default standard assignments were loaded for the sample(s) based on

| W the highest concentration of the element in the standards. It may be

I necessary to modify these default standard assignments for best results,
i

|

|

+

Click OK to return to the main Acquire! window.
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Editing Acquisition Options

The user may change the element acquisition order of the spectrometers by clicking the

Acquisition Options button in the Acquire! dialog box.

*# Acquire! L_‘:'_[;'ﬂ
SP1 SpP2 SP3 SpP4 SP5 X 8 A Spectro Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP b5-LLIF Faraday
I .00 .00 .00 .00 .00 1
I 2 . 5 s . .000000 a
Current Sample: [Un 1 = template for pyroxene
Start Standard or Unknown Acquisition
|Normal Acquisition Unknown
|Data Rows: 0 |Good Data Rows: 0 Start Wavescan o 30%30338 1&0%5083
pH 0 0
New Sample PHA - Peaking Options Magnification ——e
Elements/Cations Peak/Scan Options Special Options Start Peaking Bgam Mode Analog Spot
Kilovalts 15
Analytical Conditions Count Times Stage Imaging Boam Cgrlent 10
Beam Size 0
Combined Conditions Standard Assignments Locate Move
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This opens the Acquisition Options dialog box.

Acquisition Options.

Click Element Row to Edit Acquisition Options

Channel Element Spectio Crystal Order [5td Bod [Unk Bgd [Peaking |Nth Point___|Nth Inten ~
1 Sika 4 TAP 1 0ff Peak 0if Peak No No 10 E
2 Tika 3 LPET 1 0ff Peak 0ff Peak No No 10 I
3 Alka 4 TAP 2 0ff Peak 0ff Peak No No 10

4 Vka 2 LLIF 1 0ff Peak 0ff Peak No No 10

5 Cr ka 2 LLIF 2 Oif Peak 0if Peak Ne No 10

6 Fe ka 5 LLIF 1 0ff Peak 0if Peak No No 10

7 Mn ka 5 LLUIF 2 0ff Peak Dif Peak No No 10

8 Mg ka 1 TAP 1 0ff Peak Dif Peak No No 10 %

4 *

Acquisition Order

@ Channel Number

" Ascending Angstroms

" Descending Angstroms

" User Defined Drder Number

Spectiometer Motion

s Asynchronous
" Synchronous

Quick Standard Acquisition Modes
@ Drly Assigned Elements
[T

" Assigned of Major Elements >
- Nth Point 0ff-Peak Background Options

™ Use Nth Point Acquisition For Dif-Peaks
I Use Nth Point Monitor Element Intensily

Element Intensity To Moritor -

Percent Change Intensily 5
| ™ On Peak Time Fraction 1.00000

Automation Errer Reporting
[~ E-mail Notification of Status and Erors
E-Mail Address to Feport dutomation Status and Errors

EDS Acquisition [Bruker Quantax]

* Acquire No EDS Spectra
" Acquire EDS Spectrum Intensities

EDS Unknown Count Factor

Masimurn E nergy (keV]

—
ol | gat =
Puise Throughput keps) lﬂ

" Use Preset Time (in EDS appiication]

Miscellaneous Options

¥ Return to On Peaks After Acquisition

I~ Do Mot Set Conditions During Acquisition
[¥ Blank Beam After Move and Acquisitions
[~ Measure Absorbed Cunent On Samples

¥ Measure Beam On Sample Acquisitions
T Measuie Beam Cunent On Wavesc

Mth Point Beam Measurement 1

T Beam Dff During Spectrometer Motion
[ Use Alternating On And Off Peak Acquire

¥ Load Standard Data From File Setup
[~ Do Mot Display Standard Images

[~ Use Last Unknown As Wavescan Setup
" Use Unknown Count Time For Interf. Std

[~ UseD i

@ Use Specified Count Time [0
CL Acquisition
& Acquire No CL Spectra
€ Acquite CL Spectium Intensities
CL Count. Time o
CL Unkrown Count Factor I
Dask Spectra Count Time Fraction TE]—

- Stage/Spec BackLash [only with automation]

I™ BackLash Conection on Standands
I™ BackLash Conection on Unknowns
™ BackLash Conection on\Wavescans:

|goemann@probesoftware.com

[¥ BackLash Conection on Spectiometers

i tion Delay
Decontamination/Incubation Delay [
Auto-Focus Theeshold JEOL only) 33

[” Use Only Digitized Standard Positions
[~ Use Cument Instrument Conditions Always

¥ Use Automated PHA Control

[¥ Use MCA PHA Acquisition Hardware

59 secs

1~ Automatic Analysis and Dutput Modes

I~ Use Automalic Analysis After Acquisition

ENCNEY

- Automated Image Acquisition

[~ Acquire Automated Images on Standards
™ Acquire Automated Images on Unknowns
™ Acquire A d Images on W

" Before & After  Both
I™ Use Sample Mag KeV for Automated Imaging

cae

To change the order that the spectrometer measures an element, select the User Defined Order
Number button under Acquisition Order and click the row of the element to edit.
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This opens the Acquisition Properties dialog box, seen below. Here, the user will re-define
sodium (Na) to be counted on the first spectrometer pass due to its susceptibility to being
volatilized by long exposure to the electron beam. In samples containing volatile elements the
user may wish to consider running the time dependent intensity calibration routine (see User’s
Guide and Reference documentation and/or Advanced Topics manual).

'Acquisition Properties

Enter Acquisition Options For: Na ka -|

Acquisition Order Number 1] |
Cancel I I

To change the acquisition order first set the
order to User Defined in the previous dialog,
then in this dialog enter the desired acquisition |
order for all elements on that spectiometer. |
MNote that the acquisition order of “'combined”
samples are automatically sorted by the ‘
analytical conditions. {

Background Type for Standards

" 0ff Peak |
" MAN [mean atomic number)
" Multi-Point Off-Peak '

Background Type for Unknowns

@+ 0ff Peak
" MAN [mean atomic number)
" Multi-Point Off-Peak [

Peaking on Acquisition

[~ Peak Element Before Acquisition

Nth Point Off-Peak Acquisition Options
[~ Use Nth Point Off-Peak Acquisition 1
Nth Point Acquisition Interval | 10

Edit the Spectrometer Order Number for all elements to change the acquisition order, e.g. change
Na to 1 and Mg, which is measured on the same spectrometer, to 2. Further, to use the same
background correction method for both standards and unknowns edit the Background Type for
Standards to MAN for Si, Fe, Mg, and Ca. Click the OK button returning to the Acquisition
Options window.

Click the OK button of the Acquisition Options window to return to the Acquire! window.
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Modifying Standard Assignments

The standard assignments chosen by PROBE FOR EPMA may be inspected and edited by

clicking the Standard Assignments button in the Acquire! window:

Current Sample: [Un 1 = template for pyroxene

|Normal Acquisition Unknown

.000000

Start Standard or Unknown Acquisition

|Data Rows: 0 |Good Data Rows: 0 Start Wavescan
New Sample PHA Acquisition Options Peaking Options
Elements/Cations Peak/Scan Options Special Options Start Peaking
Analytical Conditions gunt Times Stage Imaging
Combined Canditions Locate Move

300.000
um 000000
pH 0

Magnification
Beam Mode
Kilovolts
Beamn Current
Beam Size

*# Acquire! M
SP1 SpP2 SP3 SpP4 SP5 X ¥ Z Spectro Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP b5-LLIF Faraday
I .00 .00 .00 .00 .00

1125.00
.EIUIJDUOU

2533

Analog Spot

15
10
1]

The Standard and Interference Assignments dialog box opens.
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Standard and Interference Assignments

| — Selected Samples ] |
Cancel i
Un 1 *template for pyroxene elements —

Save Element Setup

Save Sample Setup |

Add/Remove Standards

Reload Standard Assignments

| Remove TDI Correction |

1 2 3 4 ) 6

 Click Element Row to Edit Standard/Interference/Time Dependent Intensity (TDI) Assignments

* Channel Element X-Ray Analyzed Standard Interf-Ele |Intell-S td
1 Si ka Yes - 0,0,0,0,0
2 Ti ka Yes 22 - 0.0.0.0.0
3 Al ka Yes 13 - 0,0,0,0,0
4 \'d ka Yes 23 j— 0.0,0,0,0
5 Cr ka Yes 24 rsos 0.0.0,0.0
6 Fe ka Yes 26 i 0.0.0.0.0
7 Mn ka Yes 25 s 0.0.0.0.0
8 Mg ka Yes 12 sai 0.0.0.0.0
9 Ca ka Yes 2401 i 0.0,0.0.0
10 Na ka Yes 303 - 0,0.0,0.0
11 0 No 0 P 0.0,0,0.0

|

Click the row of an element to change the respective standard assignment, e.g. Si.

This opens the Assignment Properties dialog box. The default standard assignments are based
on the highest concentration of the element in the standards currently in the run. In addition to
standard assignments, the user may assign spectral interference corrections and time dependent
intensity element calibrations from this window.
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Assignment Properties

 Entes Standaid Assignments for: i ka -ﬁ Time Dependent Intensity [TDI] Calibration Assignment [select unknown sample for assigned TDI calibration]

X-Ray Assigned [Primary] Standard TDI Corection Type (Sell or Assigned) th s s e calbain Tim Degendent ey
ka [ 14Si02spmthetic | | Cancel I @ Mo TDI Calibration Correction [ Help | [TDIJ s pon D:'ue m-edw ek il
I Use Vitual Standard For Stendsid Intersity Cakculation [see Anslyiical menu) L H R0 e Cmion Comtiinn Bath ‘asigned and "sl” Time Depsnderdltensiy (1D
3 o i sations can be a: or unazsigned heve,
" Use TDI "Assigned" Calibration Comection evied Tina D, \derity (101) con o
|| [ Interference Standard Assignments for Interfered Element: Si ka ?”‘Fdnw !m;:ﬂfidsﬂh"‘ aszigned” ?ﬁ
pecial Options. * [ lependent Intensity I
| ntt Etw Intf Dider Standard | Help concions 5o sered ks themmekves T Depencent
1st = = R Intenshy [TDI) alsment “zell” calbiabons ate automsbically
! == Sl pnss s igned to themselves a the time of scausiion
Znd | = (| e <] __ Renowve
ad | = | — | =] __Femowe Display TDI Fit I Ertor Bavs
St A0 =] i) e o
L] =0 Al [l I Hee

The standard used ot the interference consclion
T Check AllnetetiopElements . Mo Oveiteorlan ok e i e o o Tt

element and none of the interlered element. nor any Blank Cortection Sample Assignment
Calculate Interferences I li other interfening elements

Assign & sample to be used for & "blank” race element
comection. The blank sample chould be a simdar matrix to the.
unknawn ssmple and should have & 260 of known liace of the:

element present

Pl 5! [oogo00 Rulm!mﬂﬂ |-

Click the Assigned Standard menu box. A scrollable list of all standards added to the current run
is displayed. Select a new standard for element Si.

( Assignment Properties — W —
Enter Standard Assignments for: Si ka Time Dependent Intensity (TDI) Calibration Assignment |1¢|m:l unknown sample for assigned TDI calibration]
Elommt *-Ray Assigned [Primary) Standard TDI Comection Type (Sell or Assigned) h “assigned” and "self" cafibration Time Diependent Intensity
DI} element samples acquired. See the Special 0
dk A 153Angle_ Kakanui USHM 122142 K| Cancel & No TDI Calibralion Conection  IHSNN| i oo e ot
4 T3 " Calibeati i
t ™ UseVitual Standaid Foe 2‘ I:|203 4,,,.“..;“] L Use TDIESeN skion Gansotios! Buh an:;d’ and " ml' Time Dependent Intensty (TO)
4 ic " Use TDI “Assigned™ Calibration C: i be arrgned or ynassioned here.
S Feond Symihetic hematite v 2 = fasgned T nep«-dm Ity (101l corecton: e
|| [ Intetference Standard As| 303 Albite, Amelia | assigned to samples acquired veil ‘assigned” flagin
1 453 Audite, Kakanui USNM 122142 1  Help SWUM S 1mDewM Intensity [TDI)
4 Intf Elem  Intf Dr{ 459 Hypersthene. johnstown USNM 8746 i_ 1 'o[';snﬁa m!d!' lmﬁm Time: Dependent
o | 1= - ¥ = nbemty element "se ralions are automalically
1 2401 Wollastonite [Willsboro, NY) | Remove o s
[ == o] e - :
A=l = ~] __Remove | Display TOI Fit I B Bas
Foult] ] I ] i Fesicue B
Stk ‘ j ] _.j | - Remove it
Ihe standard used for the intesference comection must

™ Check Al Interfering Elements M Order Nnrr':mm%':hp ki ation of the inteifering

concent:
alemevtam}mnflhn\\u! ted element. not any Blank Conection Sample Assignment
Calculate Interferences ,7 othes intesfering elements.

Asagn 8 zample to bs used for & "blark” trace element
coneclion. The blank sample should be a similar mabiix to the
urknown sample and should have 2 zero of known hiace of the

element preserd.

Blank Level A
e ne oo Momove tork | IR

Click the OK button returning to the Standard and Interference Assignments dialog box.
Repeat these editing steps until all necessary element standard assignments have been modified.
In this example, the standard assignments for Si and Mg are edited, resulting in the following
window.
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Standard and Interference Assignments

| - Selected Samples - ]
Cancel
Un —————

1 * template for pyroxene elements

Save Element Setup

Save Sample Setup

Add/Remove Standards

Reload Standard Assignments

Remove TDI Comrection |

~ Click Element Row to Edit Standard/Interference/Time Dependent Intensity (TDI) Assignments —

| Channel Element X-Ray Analyzed Standard  |Interf-Ele |Interf-Std
1 Si ka Yes 453 — 0.0.0.0.0
2 Ti ka Yes 22 o 0.0.0.0.0
3 Al ka Yes 13 et 0.0.0.0.0
4 \4 ka Yes 23 b 0.0.0.0.0
5 Cr ka Yes 24 s 0.0.0.0.0
6 Fe ka Yes 26 o 0.0.0.0.0
7 Mn ka Yes 25 e 0.0.0.0.0
8 |Mg ka Yes 0.0.0.0.0
9 |Ca ka Yes 2401 i 0.0.0.0.0
10 |Na ka Yes 303 0.0.0,0.0
| 1 o No 0 0.0.0.0.0

Click the OK button of the Standard and Interference Assignments dialog box returning to the
Analyze! window.
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Setting Count Times

Click the Count Times button of the Acquire! window.

'3‘ Acquire! T
SP1 SP2 SP3 SP4 SP5 X Y Z Spectio Progiess
] 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP bL-LLIF Faraday
I .00 .00 .00 .00 .00 1
| . . - . . .000000 .
Currert Sample: [Un 1 = template for pyroxene
= — - Start Standard or Unknown Acquisition
|Data Rows: 0 |Good Data Rows: 0 Start Wavescan i %Jgu%g 1&0%.5388
= 1] 0
i PHA Acquisition Options Peaking Options Magnification 2533
Elements/Cations Peak/Scan Options Special Oplions Start Peaking Beam Mode Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging Beam C_urrenl 10
Beam Size 0
Combined Conditions Standard Assignments Locate Move

This opens the Count Times dialog box. Here various parameters relating to counting times can
be adjusted. Initially On-Peak count time is set for 10 seconds and both Hi-Peak and Lo-Peak
times are set for 5 seconds based on the configuration file defaults. For elements measured with
Background Type MAN only the On-Peak setting is relevant. Note: Real time spectrometer
motion and acquisition time is graphically displayed.

Count Times

Click Element Row to Edit Count Times
Channel [Element |5 Crystal |On-Peak [Hi-Peak |Lo-Peak [MaxCoun|Factor [Wave [Peak |Quick
1 Si ka 4 TAP 10.00 5.00 5.00 1000000( 1.00 5.00 3.00 2.00
2 Ti ka 3 LPET 10.00 5.00 5.00 1000000¢ 1.00 5.00 3.00 2.00
3 Al ka 4 TAP 10.00 5.00 5.00 1000000( 1.00 5.00 3.00 2.00
4 WV ka 2 LLIF 10.00 5.00 5.00 10000001 1.00 5.00 3.00 2.00
5 Cr ka 2 LLIF 10.00 5.00 5.00 1000000( 1.00 5.00 3.00 2.00
3 Feka |5 LLIF 10.00 500 5.00 1000000(1.00 5.00 3.00 2.00
I? Mnka |5 LLIF 10.00 500 5.00 1000000( 1.00 5.00 3.00 2.00
|9 Mgka |1 TAP 10.00 5.00 5.00 1000000( 1.00 5.00 3.00 2.00
9 Caka |3 LPET 10.00 500 5.00 1000000(1.00 5.00 3.00 2.00
10 Naka |1 TAP 10.00  5.00 5.00 1000000 1.00 5.00 3.00 2.00
i T »
U
Beam Averages ] - I
Nominal Beam [nA) 10.0109 3 tece
Change the Nominal Beam to modify the Cancel ||,
normalization constant used for the x-ray |
intensity display. For example, enter 1 [n4) \
for cps/nd, intensity display. |
Retuin To On-Peak Time [2secs Caleulated
Crystal Flip Ti Spectrometer
rystal Flip Time [0sees bMoticn and
Set Column (TKCS) Time [0 secs Ac?{lsmon
ime
Measure
Mominal
0 secs Beam
1
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To edit the count times for any element click that row in the spreadsheet. This opens the Count
Time Properties dialog box.

ICount Time Properties : ——
~ Enter Count Time Properties For: Si ka
On-Peak Time Hi Off Peak Time Lo Off Peak Time
| [10.00 [5.00 [5.00 Cancel
Wave Scan Time Peaking Time Quick Scan Time Note that the ‘
[5.00 {8.00 [2.00 Peaking Time is

divided by 4 for
Enter the on and off-peak count times for standard and unknown ROM peaking
samples (see below to specify longer count times for unknowns relative to and Pre-Scans
standards). Enter wavescan time for wavescan samples, quickscan time
for quick wavescans and peaking time for spectrometer peaking. Off-Peak
MultiPoint background count times are based on the Statistics

corresponding Hi and Lo Off Peak Times divided by two

— Statistics Based Counting For Predefined Precision Levels

Unknown Maximum Count : 100000000

Use the Unknown Maximum Count to specify a desired statistical significance instead of a
| fixed count time. If the total counts acquired exceeds the Unknown Maximum Count the
acquisition will be considered complete.

Background counting time will be automatically calculated based on the ratio of the specified
off-peak counting time to the specified on-peak counting time and the actual elapsed on-peak
| counting time.

| Unknown/Standard Count Time Ratio and Alternating On/Off Peaks

| | Unknown Count Time Factor : 1.00

| | Use the Unknown Count Time Factor to automatically change the counting time for on, hi and

lo count times for unknown samples relative to standards. For example, if the on-peak time is

10 and the Unknown Count Factor is 2, then the standards will count 10 seconds on-peak
and the unknowns will count 20 seconds on-peak.

The Unknown Count Time Factor is also used for the Alternating On and Off Peak Acquisition
feature (see the Acquisition Options dialog). With this feature the on-peak and off-peak
positions are alternately acquired for a number of repetitions based on the Unknown Count
Time Factor.

Edit the Count Time text boxes with new times. To adjust the count times on unknowns, change
the Unknown Count Time Factor. This is the multiplicity factor for acquiring unknown sample
elements relative to the count times specified for the standards.

The Unknown Maximum Count text box is used to specify a statistics based count time. This is
most useful if the user wishes to count for 30 seconds or 40000 counts, whichever comes first.
For samples with high count rate elements, the actual analysis time would be shorter.

Click the OK button of the Count Time Properties window. Finally, click the OK button of the
Count Times dialog box to accept any modified count times and return to the Acquire! window.
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Loading Standard Position Files

Running standards using automation requires PROBE FOR EPMA to know the physical location
of all the standards for this run. Click the Automate! button from the main PROBE FOR EPMA

log window.

File

Edit Standard Xray Analytical

Window Run Output Help

5.00

5.00

5.00

5.00

Miscellaneous Sample Acquisition/Calculation Parameters:

Acquirel Analyzel Automate! | Plot!
WINDOW 4.99 4.99 4.99 4.99 4.99 4.99 .99 4.99 4.99 4.99 -
MODE : 0 0 0 0 0 0 0 0 0 0
GAIN 27595. 873. 2759. 393. 393. 375. 375. 2874. 873. 2874.
1317. 1845. 1317. 1838. 1838. 1824. 1824.

(Current) On and Off Peak Count Times:
ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
BGD: MAN OFF OFF OFF OFF MAN OFF MAN MAN OFF
BGDS: MAN LIN LIN LIN LIN MAN LIN MAN MAN LIN
SPEC: 4 3 4 2 2 5 5 1 3 1
CRYST TAP LPET TAP LLIF LLIF LLIF LLIF TAP LPET TAP
ORDER 1 2 2 2 1 1 2 2 1 1
ONTIM 10.00 10.00 10.00 10.00 10.00 20.00 20.00 10.00 10.00 10.00
HITIM —— 5.00 5.00 5.00 5.00 -— 5.00 —_——— -— 5.00
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KILO: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
ENERGY 1.740 4.509 1.487 4.950 5.412 6.400 5.895 1.254 3.691 1.041
EDGE: 1.839 4.967 1.560 5.466 5.990 7.112 6.539 1.305 4.039 1.073
Eo/Ec: 8.16 3.02 9.62 2.74 2.50 2.131 2.29 11.49 3.7 13.98
STDS: 453 22 13 23 24 26 25 473 2401 303 B
Acquire: Ready Cancel  Pause @~




This opens the Automate! dialog box shown below.

-~ Position List [multi-select) (double-click to see data)

(+ Standards
(" Unknowns
" Wavescans
" All Samples

2|

Select Stds
Select All
Go

Auto Focus
Update

St 135Fid 1 Calcite [analyzed]

St 140 Fid 1 Rhodocrosite (Harvard #8979
St 141 Fid 1 _Dolomite (Harvard #105064
St 145 Fid 1 _Siderite [Harvard #96217

Automation Actions -

[T Confirm Standard Positions
[~ Confirm Unknown Positions
[~ Confirm Wavescan Positions

[~ Peak Spectrometers Peaking

Plot |
I Acquire Standard 5ampk
Fiducials | [~ Acquire Unknown Sampls
[~ Acquire Wavescan Samples
Replicates [” Acquire Standard Samples (again)
Conditions Automation Options
Sampae Set!.lps r; Peak on Assigned Standards
[T Use "Quick” Standards
Fie Setwps [~ Use Filament Standby Afterwards

Delete Al |
Reload | |
Delete Selected Samples
Delete Selected Positions

Multiple Setups

Import from ASCII (=.POS File)
Export Selected Samples (to *.POS)

Row X z [w |Grain #  [Focus
1 SNl 37653.09  307.9990 0 1 0
KeV= 15 Cunr= 20 Size= 0 Mag= 400 Mode = Analog Spot  [Sample Setup [row] Number
Magénal = 2533 Maglmag = 400 ImgShift=-2,3 =0
File Setup = NONE
Multiple Setups = NONE Replicates = 1

[v Use Confirm During Acquisition
[~ Use Beam Deflection For Position

-

[~ Confirm All Positions In Sample
[T Combine Multiple Sample Setups

[~ Use ROM Auto Focus
@ Mew Sample " Every Point
" Digitized " Interval | 5

Standard Points To Acquire [1_
Automate Confirm Delay (sec) [~
Standard X Increment (um) [4_
Re-Standard Y Increment (um) |5—

—

[~ Re-Standard Interval (his)

Use Last Unknown Sample
Use Digitized Conditions

Use Digitized Sample Setups
Use Digitized File Setups
Use Digitized Multiple Setups

CHUECYIY Y

Run Selected Samples

The last set of digitized standards used is visible in the Position List list box of the Automate!
window. Currently, the carbonate standards digitized previously are listed. These will be

deleted and replaced by the appropriate standard position file(s).
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Click the Delete All button. This opens the AutomateDeleteAll window. Click the Yes button
of the AutomateDeleteAll window to clear the Position List list box of all displayed position
samples.

Position List [multi-select] [double-click to see data)

¢ Standards St 135 Fid 1 Calcite [analyzed)

Move Stage

" Unknowns
" Wavescans
" All Samples

2| =

5t 140 Fid 1 Rhodocrosite [Harvard #8979
5t 141 Fid 1 Dolomite [Harvard #105064 Digitize
5t 145 Fid 1 Siderite [Harvard #36217 g

Plot

Fiducials

Automation Actions

Confirm Standard Positions
Confirm Unknown Positions

Confirm Wavescan Positions
Peak Spectrometers Peaking

Acquire Standard Samples
Acquire Unknown 5 amples

Acquire Wavescan Samples
Acquire 5tandard Samples [again)

-
-
-
-
-
=
=
-

Automation Options

-

Select Stds
Select All

Go
‘ Auto Focus

Fieplicates

Conditions

Sample Setups

Update

el

|  AutomateDeleteAll

|

p Afterwards
Acquisition

n
id

Delete Al
Re-Load

=% Delete all position samples currently listed in position list from the

W' position database?

Delete Selected Samj||
- In Sample
m

Delete Selected Posit|

Row = Y .
1 376 Wes | No | I .
= wery Point
| TDgmzeEd rinkerval L

Standard Pointz To Acquire 1
Automate Confirm Delay [zec)
Standard X Increment [um) 4
Re-Standard ¥ Increment (um) | g
[~ HRe-Standard Interval [hrg] 3

Use Last Unknown 5ample
Uze Digitized Conditions

Uze Digitized Sample Setups
Usze Digitized File Setups
Usze Digitized Multiple Setups

kev=15 Cur= 20 Size= 0 Mag= 400 Mode =Analog Spot  |Sample Setup [row) Mumber
Magénal = 2533 Maglmag = 400 ImagShift = -2, 3 =10

T

File Setup = HOME

ultiple Setupz = MOME Replicates = 1

Run Selected 5amples

The FiducialDeleteUnreferenced window opens. Click the Yes button to clear the fiducial
coordinate set from the position database.

[

: FiducialDeleteUnreferenced

Fiducial set 1 is not referenced by any position samples in the position
¥ database. Do you want to delete this fiducial set?

Cancel

]
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Click the Import from ASCII File (*.POS File) button of the Automate! dialog box to import
position samples from a previously saved ASCII file.

‘f‘ Automate! L = | ﬁ

Position List (multi-select) (double-click to see data) Automation Actions
Move Stage

(+ Standards |~ Confirm Standard Positions

" Unknowns [~ Confirm Unknown Positions
" Wavescans Digitize [~ Confirm Wavescan Positions
~
S Semoler = [~ Peak Spectrometers Peaking |
. = ot | .
vl I_—I [~ Acquire Standard Samples
Select Stds Fiducials | I~ Acqu!le Unknown Samples
Select All [~ Acquire Wavescan Samples
-1 L. Replicates | [~ Acquire Standard Samples [again)
Go ) i
T Conditions Automation Options
Updale Sample Selup: ¥ Peak on Assigned Standard
e - T Use "Quick" Standaid
Delete &l | File Setups [~ Use Filament Standby Afterwards
Re-Load | Multiple Setups v Use Confirm During Acquisition
[T Use Beam Deflection For Position
Delete Selected Samples Import from ASCII (=.POS File) IS i
Delete Selected Positions Expor .P0S) ": c“""i"“ A_" Paositions In Sample
ombine Multiple Sample Setup
Row PR Z w Grain# _ Focus [~ Use ROM Auto Focus
¢ Mew Sample (" Every Point
" Digitized " Interval 5

[ Standard Points To Acquire i_
Automate Confirm Delay [sec) [_
Standard X Increment [um) [4_
Re-Standard Y Increment [um) [3_
[~ Re-Standard Interval (hrs) [5_

Use Last Unknown Sample
Use Digitized Conditions

Use Digitized Sample Setups
Use Digitized File Setups
Use Digitized Multiple Setups

CECET YT YT

Run Selected Samples

This action opens the Open File To Import Position Data From window. The user previously
digitized all standard blocks and created a variety of *.POS files. Two *.POS files will be loaded
for the pyroxene run documented here: SynthStds_pos1.pos, which contains a range of synthetic
simple oxides and silicates, and Smithsonian_pos2.pos, which contains a selection of
Smithsonian microbeam standards.

The default location for *.POS files is at C:\Probe Software\Probe for EPMA\PFW Position
Files, but this can be changed in the PROBEWIN.INI file.
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Select the file in the list and click the Open button.

'?‘ Open File To Import Position Data From % ﬁ

Look in: | J. PFW Postion Fies ~| « @k

__| Smithsonian_pos2.pos
__ SynthStds_posl.pos

Type: POS File
Size: 764 bytes
Date modified: 23/04/2013 17:19

File name: |Symh5tds _pos1.pos
| Fies oftype: |ASCII Postion Files (~.POS) =l Cancel

This action opens the FiducialLoad window. Click the Yes button to do a fiducial
transformation on this pre-digitized standard block to obtain an accurate set of standard

positions.

| FiducialLoad - 25—

.’.- -.\.

f | Do you want to transform the sample positions using sample fiducials
QY for position matrix transformation?

Yes | Mo I Cancel |

The Modify Fiducial Positions window opens. Normally the user would simply accept the
defaults or edit the position text boxes for each point, including the appropriate stage location
number (JEOL 733 use appropriate W stage position). When done, click the OK button.

'Modify Fiducial Positions

Enter Approximate Fiducial Positions For Fiducial Set 1 -|

Fiducial Description  |-\UserData\PFW Position Files\SynthStd 1.
l servata osiion riesxoyn S_pos pDSl Cam:ei |

Pointit X Y z "
| 1 |-7060 |7219 |77 [o Update
2 [20970  [540 [50 0 Update || __ Move |
3 |11085 |-9330 |65 [o Update | Stage

This action causes the stage motors to drive to the first fiducial coordinate in its lookup table.
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The FiducialVerifyFiducial window appears. Adjust the stage motors to center the first fiducial
mark, click the OK button.

==

l FiducialVerifyFiducial

I.-"'_"‘-. Please adjust the stage position for fiducial #1 to the exact center of the
W alignment mark. Click OK or <enter> when ready or click Cancel or
<esc> to quit.

OK | Cancel |

The computer will drive to each of the three fiducial marks for centering. Clicking the OK
button after the third fiducial mark opens the FiducialsVerifyFiducials window. Click this OK

button.

]

Fiducia WerifyFiducials

|6I Specimen tilt in radians:
W ThetaX = 1.804077E-03 ThetaV= 2.85416E-04 Theta= 1.826514E-03
~ Specimen tilt in degrees:
ThetaX = 103366 Theta¥= 1.635313E-02 Theta= 1046516

The program then imports and updates the position coordinates of all of the standards in the pre-
digitized standard position file. The AutomatelmportPositions window opens.

;Automatelmpo rtPositions - ﬁ

I_.f"_"\-.l Sample positions imperted from Ch\UserData\PFW Position
"W Files\SynthStds_posl.pos: 17

Click the OK button returning to the Automate! window.
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The Automate! window would appear as below. The currently transformed standard position

file is listed in the Position List list box.

‘!‘ Automate!

o [ [

Position List (multi-select] [double-click to see data)

ove

i

@ Standards [St 13Fid 1 AI203 synthetic
© Unknowns |St 14 Fid1 SiD2 synthelic
St 15Fid1 UD2
'
= :‘;";“”‘;"’ St 16 Fid 1 ThSi0D4 (Thorite)
amples |Gy 17 Fid 1 PbCO3
St 18Fid1 ThO2 Plot
?“I [~ =] |t 19Fid1 HiSio4 (Hafnon)
St 20Fid 1 ThSiD4 (Huttonite)

St
St

Select Stds
Select All

21 Fid 1 USi04 (Coffinite)
22 Fid 1 TiD2 synthetic

Fiducials

T

il

St 23Fid 1 V203 synthetic Replicates
Go St 24 Fid 1 Cr203 [synthetic)
St 25Fid 1 MnO synthetic Conditi
AutoFocus | ISt 26 Fid 1 Fe203 synthetic hematite Oncont
St 27 Fid 1 CoO synthetic
Bl St 28 Fid 1 Zn0 synthetic ~ | _Sample Setups
File Setups

Delete Al |
Re-Load |

Delete Selected Samples {

Delete Selected Positions

Multiple Setups

Import from ASCII [*.POS File)
Export Selected Samples [to *.POS)

stoge |

Automation Actions

[~ Confirm Standard Positions
[~ Confirm Unknown Positions
[~ Confirm Wavescan Positions

[~ Peak Spectrometers Peaking

[T Acquire Standard Samples

[~ Acquire Unknown Samples

[~ Acquire Wavescan Samples

[T Acquire Standard Samples [again)

Automation Options

¥ Peak on Assigned Standard

™ Use "Quick” Standards

[~ Use Filament Standby Afterwards

[v Use Confirm During Acquisition

[T Use Beam [
-

[~ Confirm All Positions In Sample
[T Combine Multiple Sample

yeflection For Position

s etups

¥

[z W |Grain #

[Focus [

1 | -3532.066

65.00127 0 1

[T Use ROM Auto Focus
* New Sample " Every Point
¢ Digitized " Interval 5

Standard Points To Acquire
Automate Confirm Delay [sec)
Standard X Increment (um]
Re-Standard Y Increment (um)

[~ Re-Standard Interval (hrs)

Use Last Unknown Sample

KeV= 15 Cur= 40 Size= 10 Mag= 2533 Mode = Analog Spot
Maganal = 2533 Maglmag= 2533 ImgShift=-2, 3 =0

Sample Setup [row)] Number

Use Digitized Conditions

File Setup = NONE

Use Digitized File Setups

—
—
—
e
P

Use Digitized Sample Setups

0 Jiw 1lm e O

Use Digitized Multiple Setups

Multiple Setups = NONE

| HHichEs Run Selected Samples |

Repeat the same loading procedure for the other standard position files required for use in the
automation. After clicking the Import from ASCII File button, the AutomatelmportFile
window opens.

]

rAutﬂmateImportFiIe

"\-.I The Automate list already contains position samples. Do you want to
W' delete all positions in the Automate list first?

]

Cancel ‘

Typically, when using more than one standard mount, the user would not delete all positions in
the Position List, instead appending the additional position files to the first file. Select No and
import additional standards.
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All of the standards loaded are listed in the Position List list box of the Automate! window.
These may now be accessed by the program during any automation action. For instance, it is
now possible to drive to any standard located on the imported blocks by double clicking on the
standard in the list first and then double clicking on the coordinate row.

'!" Automate!

(BN

Position List (multi-select) (double-click to see data)

(¢ Standards
" Unknowns
" Wavescans
" All Samples

==

Select Stds

Select All

Go
Auto Focus
Update

Delete &ll

Re-Load

Delete Selected Samples

Delete Selected Positions

St
St
St
St
St
St
St
St
St
St
St
St
St
St
St

462 Fid 2 Obsidian USNM 111240/52 .
463 Fid 2 Glass. basaltic USNM 1134
464 Fid 2 Obsidian USNM 113716

465 Fid 2 Obsidian USNM 72854

466 Fid 2 Glass. synthetic tektite US|
467 Fid 2 Homnblende [Arenal) USNM
468 Fid 2 Hornblende [Kakanui) USN
469 Fid 2 Hypersthene, johnstown U¢
470 Fid 2 llmenite USNM 96189

471 Fid 2 Magnetite [minas gerais) U:
473 Fid 2 Olivine (Fo90) USNM 1113
474 Fid 2 Olivine USNM 2566 (Fo 83 _
475 Fid 2 Omphacite USNM 110607 =
477 Fid 2 Plagioclase (Lake County)
478 Fid 2 Garnet USNM 143968

St 480 Fid 2 Scapolite USNM R6600-1 g

Import from ASCII (=.POS File)
Export Selected Samples (to *.POS)

Move | stage

Digitize

Plot I
Fiducials I
Replicates I

Conditions

Sample Setups
File Setups

Multiple Setups

' |Row X

Iy lz [w

|Grain #

1 -17049.70

-7077.103 _ 65.00159 0 1

IFocu:

Kev = 15 Cun= 40 Size= 10 Mag= 2533 Mode = Analog Spot
Maghnal = 2533 Maglmag= 2533 ImgShift =-2, 3

S ample Setup (row) Number

File Setup = NONE

Multiple Setups = NONE

Replicates = 1

Automation Actions

[~ Confirm Standard Positions
[~ Confirm Unknown Positions
[~ Confirm Wavescan Positions

[~ Peak Spectrometers Peaking

[~ Acquire Standard Samples

[~ Acquire Unknown Samples

[~ Acquire Wavescan Samples

[~ Acquire Standard Samples (again)

Automation Options

¥ Peak on Assigned Standards

T Use "Quick” Standards

[~ Use Filament Standby Afterwards
[v Use Confirm During Acquisition

I~ Use Beam Deflection For Position
m Backlast

[~ Confirm All Positions In Sample

[T Combine Multiple Sample Setups

[~ Use ROM Auto Focus
« New Sample " Every Point
(" Digitized " Interval

[5

|
—
o
Re-Standard Y Increment [um) |s—
[~ Re-Standard Interval (hrs) [

Standard Points To Acquire
Automate Confirm Delay [sec)

Standard X Increment [um)

Use Last Unknown Sample
Use Digitized Conditions

Use Digitized Sample Setups
Use Digitized File Setups
Use Digitized Multiple Setups

B 19 109 0@ N

Run Selected Samples

This concludes the initial parameter setup portion of PROBE FOR EPMA.

90




Manual Peaking and PHA using the Acquire! Window
The user may now manually determine the peak positions from the Acquire! window.

Move to the silicon standard either by double clicking in the Automate! window as described on
the previous page, or by clicking the Move button found in many windows. This opens the
Move Motors and Change Crystals! dialog box. Enter the coordinates of the standard into the
Stage Target Positions text boxes. Click the Go All button.

'Move Motors and Change Crystals!

| r~Stage Target Positions
—_— Remove Faraday Go Go
% Y A All Spectros
| 17050.| | -7077.3 4vb' Z Axis Adjust B
LY I Positions  Stage
z e A Increment Fere
-— uto Focus
[65.0021 | 00, v El 1.00
Jog Stage I Exchange Sample
[~ Use Stage Backlash Park Stage | Update Positions Filament Standby
Free/Clear | IS
Spectiometer Target Positions (Load Element Setups From Acquire Elements/Cations Button)
| SP1 SP2 SP3 SP4 SP5
[tap ~| JLuF ~| [LPET  ~| |TAP RARITI I N ~|
| 52549.4 | 41970.4 | 59909.5 | 26937.9 | 44979.8 |
3 (" 4 ' 5 &
O 1 e | | -

| Use Spectiometer Backlash Jog Spectrometers | Park Spectiometers |

The stage motors will move the stage to the expected position of the standard. Inspect the final
X, Y location, adjust if necessary and check the focus.

Inspect the spectrometer crystal type and position text boxes, edit if required. The user may also
select the element and x-ray line from the Periodic Table function. Click on the Periodic Table

(-iﬂ) button for spectrometer 4, where silicon is measured in this method.
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W —

'Move Motors and Change Crystals!
[ Stage Targel Positions Remove Faraday e Go
X {7 — I All Spectios
| S
|-17050.| | -7077.3 4 Z Axis Adjust —
I, A | Positions ‘ Stage
[ 4 r— Increment
|| [es.0021 | W B_1 00 Auto Focus
| Jog Stage L I Exchange Sample
[ Use Stage Backlash Park Stage Update Positions Filament Standby

' Free/Clear | |EGGIE—

Spectiometer Target Positions (Load Element Setups From Acquire Elements/Cations Button)

| SP1 SP2 SP3 SP4 SP5
ftap | JuFr ] jPET ¢| TAP ¥ lUF | =]
| 52549.4 | 41970.4 | 59909.5 | 26937.9 | 44979.8 |
1 | c 2 | ® 3 ] 2 ||l 5 |€ g &
P P P E&]@ I e =~ |28 |
[~ Use Spectiometer Backlash Jog Spectrometers I Partk Spectrometers |

The Select Element and Xray for Spectrometer window opens, click on Si in the periodic
table.

Select Element and Xray for Spectrometer 4 Crystal TAP

o EEEE

2 Jc|w o ]
| BIc
SRR
EEED

Cance

o
2 I
*&%"JIIIIIII=

= =

== ===

=I EEEN- -~ N

Ac 'I'h Pa U Hp Pu Am‘Cm‘Bk Cf‘Es Fm

Click the OK button to return to the Move Motors and Change Crystals! window.
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The Move Motors and Change Crystals! window appears as below.

'Move Motors and Change Crystals! P —
|  Stage Target Positions IR Lo o ‘ Go Go
X Y l All Spectros
| -17050. | -7077.3 <VP Z Axis Adjust —
Ly Positions  Stage
I P oy A Increment | - F
Auto Focus
| [e5.0021 | o v 1.00
Jog Stage | Exchange Sample
[~ Use Stage Backlash Park Stage | Update Positions Filament Standby
| Free/Clear | IS
- Spectiometer Target Positions [Load Element Setups From Acquire Elements/Cations Button)
| SP1 SP2 SP3 SP4 SP5
|TAP ~| JLLUF  ~| [LPET | |TAP >l jwFr ]| ~|
| 52549 4 | 41970.4 | 59909.5 | 27740.6 | 44979.8 |
1 | € 2 |€ 3 |© SR T 6 | €
|- Ia i O I I I a I (o] a O
.?rﬂ& A ,?-t]& A ,?-ﬂa P A ,?-H@ IFAN J— &% v |
I~ Use Spectiometer Backlash Jog Spectrometers | Park Spectrometers |

Send the spectrometer directly to the theoretical position by clicking the Go Spectros button.

The user could peak spectrometers as well as adjust the PHA parameters (baseline, window,
gain, and bias) from the Move Motors and Change Crystals! window by clicking on the

respective Peaking (@) and PHA (_|) buttons next to the Periodic Table buttons, but in this
exercise the peaking functionality of the Acquire! window will be used for this purpose.

Click the Peaking Options button of the Acquire! window.

*#* Acquire! Lﬂ_ﬂ
SP1 SP2 SP3 SP4 SP5 X ¥ Z Spectio Progress
I 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP 5-LLIF Faraday
[ .00 .00 .00 .00 .00 il
I : : : .000000 .
Current Sample: [Un 1 = template for pyroxene
Start Standard or Unknown Acquisition
|Normal Acquisition Unknown
|Data Rows: 0 |Good Data Rows: 0 Start Wavescan an 3&0%3%% 1&0%5088
New Sample PHA Acquisition Options Peaking Options  _J Magriaion —
Elements/Cations Peak/Scan Options Special Options Start Peaking BeamMode  |Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging Beam Clurrent 10
Beam Size 0
Combined Conditions Standard Assignments Locate Move

93



This opens the Peaking Options dialog box. Different ROM Peaking Types are available (see
User’s Guide and Reference documentation for discussion of various Peak Center methods).

Peaking Options —

~ Elements to Peak [multi-select)

3 : i Cancel

aj

D Al
[56898

~ ROM Peaking Type

" Internal  Parabolic + Maxima (" Gaussian

Thieshold  [33 [33 |.33

(" Dual Maxima/Parabolic

" Dual Maxima/Gaussian L Highw=t lokeniziy

 Peak Center Options -

[~ Acquire Automated PHA Scan Prior To Peaking
Automated PHA Scan After Peaking:

Double-click element to move to a : -
specific spectiometer peak position r ?qullle

Spectrometer Order I ,I C ] ca oltage
f" Acqurre FHA [3an acan |detector gain
Move Selected Elements To
On-Peak Positions [~ Display PHA Dialog Prior To Peaking (manual)
I [~ Display PHA Dialog After Peaking [manual)

Plot Selected Peak Center
[~ Display Spectiometer Pre-Scan for Confirmation

[~ Display Spectiometer Post-Scan for Confirmation

Move To !.'.In Pegis [start
analysis] Positions [~ Skip P/B Check Before Peaking Spectiometer

Click Display Spectrometer Pre-Scan for Confirmation from the Peak Center Options choices.
Finally, select the Si ke Spec 4 TAP selection under the Elements to Peak list box.
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The Peak Center window should appear as follows.

Peaking Options

Elements to Peak [multi-select)

Si ka Spec 4 TAP (27787.8
Tika Spec 3 LPET (31430.0)
Al ka Spec 4 TAP (32465.9)
V ka Spec 2 LLIF (62209.1)
Cr ka Spec 2 LLIF (56898.5)
Fe ka Spec 5 LLIF (48115.4)
Mn ka Spec 5 LLIF (52232.9)
Mg ka Spec 1 TAP (38499.2)
Ca ka Spec 3 LPET (38399.6)
Ma ka Spec 1 TAP (46362.9)

Double-click element to move to a
specific spectrometer peak position

Spectrometer Order ] = I

Move Selected Elements To
On-Peak Positions

Plot Selected Peak Center |

Move To On Peak [start
analysis) Positions

Cancel

Il

ROM Peaking Type
" Intemal © Parabolic * Maxima (" Gaussian

Threshold ['33 |.33 |-33

" Dual Maxima/Parabolic

" Dual Maxima/G aussian £ Highost Intonsity

Peak Center Options

[~ Acquire Automated PHA Scan Prior To Peaking
[~ Acquire Automated PHA Scan After Peaking
¢ Acquire PH

[~ Display PHA Dialog Prior To Peaking (manual)
[~ Display PHA Dialog After Peaking (manual)

¥ Display Spectrometer Pre-Scan for Confirmation:
[~ Display Spectrometer Post-Scan for Confirmation
[~ Use ROM Based Scanning for Pre/Post Scan

[~ Skip P/B Check Before Peaking Spectiometer

Click the OK button to close the Peaking Options dialog box.
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Click the Start Peaking button in the Acquire! window.

o I ——
SP1 SP2 SP3 SP4 SP5 X 5 Z Spectio Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP b5-LLIF Faraday
| .00 .00 .00 .00 .00 b |
| - P - . . .000000 o
Current Sample: [Un 1 = template F
o © ot pyioxene Start Standard or Unknown Acquisition
|Normal Acquisition Unknown
[Data Rows: 0 [Good Data Rows: 0 Start Wavescan S e
i New Sample ]l PHA Acquisition Options
Elements/Cations Peak/Scan Dptions Special Options
Analytical Conditions Count Times Stage
Combined Conditions Standard Assignments Locate

This action opens the Prescan/Postscan Acquisition window. The software then performs a
peak pre-scan (40 step, user defined parameter) on spectrometer 4 in the Si Ko region.

——

? Prescan/Postscan Acquisition! (click graph to toggle size) ——

Angstroms |
I 7.65146
KeV
1.62042
Counts I
[547.583 l

S TAP, 075 sec per point

Click on a graph to toggle the display between graphs for all spectrometers and a single
spectrometer.

96



'!‘ Presca nll_?as;sc_an Acquisition! (click graph to toggle size) =nney

| | s R | ][] & | waz[B] /] 2]Q _ Close
_ Export Data |
B Print
Cipboard |
I~ LoadXray
[~ Show Grid
Position
[29599.1 !

Angstioms
7.59152

4 KeV
1.63321
Counts

[870793

Cps

Increment
Reset

b 1 |
0
T T 1 T T T T T 1
WB/Y  WWS 651 WNWWT W2 TTHE W4 2WEIO 2MMAEE 2902 9T

Si ka TAP, 0.75 sec per point Increment
E-EEI

Upon completion of the spectrometer pre-scan the Peak Center Start Position Selection
window opens. Slide the scroll bar to move the vertical (maroon) peak line to match the actual x-
ray maximum position. This selects a starting peak center position for the peaking routine.

e Pr.escarv'Pugtscan Acquisition! (click graph to toggle size) = ﬂi )

| 9] s e s 2 | ][ me | sz [0[ed] /| ®[Q | Ciose |

 EspotData |

00—

I LoadXay

[~ Show Grid
Position

o 298324
Angstroms

[765146

KeV
4 1.62042
o Counts

547583
Increment
Reset

<>

Increment

W

Cps

P h h h
T T T T T T T
ATHS WS S MHSAT  IMMA2 2T BIE4 2BSET0 28866 NOBE2 MBS

Si ka TAP, 0.75 sec per point

Peak Center Start Position Selection

Select Start Peaking Position for Si ka on spectio 4 TAP |

Use the scroll bar to select the starting peak center position. Click 0K

when ready or chck Cancel to skip this element

B [l




Click the OK button when manually centered. This initiates a peak center routine to locate the
precise peak center. The Peak/ROM/PHA Scan Acquisition window opens and real time
peaking can be viewed.

P'r Peak/ROM/PHA Scan Acquisition ( 27508.4, 2275.52) [ |
il | 9| | e 3 212 4| || m| 2| w|i=| |8/ 2[Ql
Fine Scan, Threshold=597, Centroid=27786.28,

PtoB=12.7

I 4 ||
i
{
' ;
TAP, .75 sec per point !
U
The results appear in the main log window, displayed below.
'!‘ Probe for EPMA [C:\UserData\Doe\silicates01.MDB] =8
File Edit Standard Xray Analytical Window Run Output Help
Acquire! Analyze! | Automate! Plot!
KILO: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 -
ENERGY 1.740 4.509 1.487 4.950 5.412 6.400 5.895 1.254 3.691 1.041
EDGE : 1.839 4.967 1.560 5.466 5.990 7.112 6.539 1.305 4.039 1.073
Eo/Ec: 8.16 3.02 9.62 2.74 2.50 2.11 2.29 11.49 3.711 13.98
STDS: 453 22 13 23 24 26 25 473 2401 303
Starting spectrometer peaking procedure for Si ka on spectro 4...
Si ka Spectro 4, StopPk: 27738.7, Stopl: 873.9
Interval Peak Center Results:
Element Spectr Peaked StartPk StopPk Offset Startl Stopl
S$i ka 4 TAP Yes 27738.0 27738.7 1.83 911.4 873.9
Ti ka 3 LPET No .000000 .000000 .016 .0 .0
Al ka 4 TAP No .000000 .000000 .025 .0 0
V ka 2 LLIF No .000000 .000000 .031 .0 o
Cr ka 2 LLIF No .000000 .000000 .016 .0 1]
Fe ka 5 LLIF No .000000 .000000 30.4 .0 o
Mn ka 5 LLIF No .000000 .000000 30.9 .0 1]
Mg ka 1 TAP No .000000 .000000 -.05 .0 0
Ca ka 3 LPET No . 000000 .000000 12.6 .0 1]
Na ka 1 TAP No .000000 .000000 -.05 .0 1]
Motion: Ready Cancel Pause A
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All spectrometer peaking and PHA scans are automatically saved to the probe run. These can be
reviewed by selecting the Run | Display, Fit and Export Spectrometer Peaking and PHA
Scans menu in the main Probe for EPMA log window.

##4 probe for EPMA [C:\UserData\Doe\silicates01.MDE] o s e S
File Edit Standard Xray Analytical Window | Run | Output Help

Acquire! £ List Run Summary Ctrl+R

List 5ample Rows, Names, Conditions Ctrl+M -

Miscellansous Sample Acquisition/Cal List Anomalous Intensity Data for Standards or Unknowns
RILO: 15.00 15.00 15.00 15 ) ) )
ENERGY 1.740 4.509 1.487 4.4 List Sample Calculation Options Ctrl+0
EDGE: 1.839 4,967 1.560 5.4 List Standard Counts (Intensities) Ctri+1
Eo/Ec: .16 3.02 9.62 2 List Standard Compositions
ETDS: 453 22 13

List Fiducial Coordinate Sets
Etarting spectrometer peaking proced
Si ka Spectre 4, StopPk:  27738.7, List Current MACs
List Current APFs

Interval Peak Center Results: List Current Alpha Factors

Element Spectr Peaked StartPk

5i ka 4 TAP Yes 27738.0 N
Ti ka 3 LPET Ho .000000 Display, Fit and Export Spectrometer Peaking and PHA Scans
Al ka 4 TAP  No -000000 Display, Annotate and Export Analog Signal Images
WV ka 2 LLIF Ho . 000000
Cr ka 2 LLIF Ho . 000000 : . . -
Fe ka 5 LLIF Ho 000000 Display Time Dependent (TDI) and Alternating (on/off) Intensities
Mn ka 5 LLIF HNo .0D0000 Display Integrated Intensities |E|
Mg ka 1 TAP No - 000000 Display Calibration Curve Intensities (multi-standard) M
Ca ka 3 LPET No .000000 . o -
Na ka 1 TAP HNo .0o0oon Display MultiPoint Background Intensities
Mation: Ready ] Display PictureSnap e
L - . - . .- . - . - - —_—

99



The Display PHA, Peaking and Peak Scan Data window opens.

| 9] Hta mlmlsmlﬁal A B ne] #| wal

| 800

600+

400+

#|o|dl /] 21Q]

Threshold= 312 21, Centroid= 27738.5, PtoB= 8 4

Si ka Cps

, 200-

Spec 4 TAP Spectrometer Position

D‘.I‘II‘I ".l“‘ll‘l“l“ll “"l‘ .Fl.‘ll‘ ‘l
| 27606.0 276354 27664.8 27694.2 277236 27753.0 277682.4 27811.8 27841.2 27870.6 27900.0

1. ROM Scan : Sika. 5
2. ROM Scan :

ec 4, TAP, 2 sec, Un

le p ale for pyroxent
pyioxe

11171.38

|3109.12

v Grid Lines
[ Label Data
[~ Normalize

I Dn Peak
|v Display Fit

Kilovolts=15.0

Beam Curent=40.0

Beam Size= 10,0000
Magnification= 2533.00
Beam Mode=Analog Spot
Baseline= 560
\Window=4 99

Gain=2100.

Bias= 1317.00

Inte/Diff= 0

DeadTime= 3.00000
Start Size= 26,0000
Stop Slze- 250000

Stage Y= -33428,
StageZ- 241.000
age ‘W= 000000
Da!e- 25/04/2013
Time=12:10.09
ROM Type=Maxima
ROM Set=Fine Scan

The user has the option to check the fitting (change radio buttons in list) and view the threshold
values (set in the PROBEWIN.INI file as well as edited in the Peaking Options window). As

well as Export capabilities.

Click the Close button to exit this dialog.
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Next, the PHA properties for each element need to be checked. Each spectrometer has a single
channel analyzer that selects pulses of interest (the amplitude of the pulse from the detector is
proportional to the energy of the incident x-ray photon) and then outputs this pulse to the
counting electronics. PROBE FOR EPMA allows adjustment of the baseline, window, whether
the SCA is run in integral or differential mode, and the gain and/or bias voltage of the counter.

Most microprobe automation systems have gain and bias hardware interfaces. However, JEOL
instruments typically run a fixed gain setting and allow bias scans on a per element basis. The
object is to place the pulse height peak near 4 volts by adjusting the bias. Each element may
have a slightly different bias value. On Cameca instruments both bias and gain scans can be
performed and the gain value can be adjusted to change the position of the pulse height
maximum, typically to a value around 2-2.5 volts.

Click the PHA button in the Acquire! window.

=4 Acquire! l =3 é
SP1 spP2 SP3 SP4 SP5 X ¥ Z Spectro Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP 5G-LLIF Faraday
I .00 .00 .00 .00 .00 1
I - . . . . .000000 &
Cunent Sample: [Un 1 = template for pyroxene
Start Standard or Unknown Acquisition
[Normal Acquisition Unknown
|Data Rows: 0 |Good Data Rows: 0 Stait Wavescan um ngu%ggg 1&0%20%
px
| Hew Sample { Acquisition Options Peaking Options Magniicaian —n
Elements/Cations | Peak/Scan Options | Special Options Start Peaking Beam Mode ‘Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging Beam Cf""mt 10
Beam Size 0
Combined Conditions Standard Assignments Locate Move
The Pulse Height Analysis (PHA) window opens.
Pulse Height Analysis (PHA) . - — — — p—
Click Element Row to Edit PHA Parameters
Ch 1 El t |Spect Ciystal |Baseline Window |Inte/Diff Gain Bias Deadtime |Slit Size |Slit Pos. |Det.
1 Sika 4 TAP ¥ 99 D0.00 00 i
2 Tika 3 LPET .56 4.99 INTE 873.00 1845, 3.00
3 Al ka 4 TAP .56 4.99 INTE 2759.00 1317, 3.00
4 V ka 2 LLIF .56 493 INTE 393.00 1837 3.00
5 Cr ka 2 LLIF 56 499 INTE 393.00 1838 3.00
6 Fe ka 5 LLIF .56 499 INTE 375.00 1824, 3.00
7 Mn ka 5 LLIF .56 4.99 INTE 375.00 1824, 3.00
8 Mgka |1 TAP .56 493 INTE 287400 1328. 3.00
9 Ca ka 3 LPET 56 499 INTE 873.00 1845 3.00
10 Naka |1 TAP .56 4.99 INTE 2874.00 1328. 3.00
< L3
Display and Export Scans - Cancel

To select the first element to evaluate (Si), click its element row.
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The PHA Properties window appears. Run a Bias scan for Si by clicking on the Acquire and
Graph Bias Scan Distribution button.

i ~ Enter PHA Properties For Spec: 4 Sika
! Baseline Window
|.56 % |14.99 @ Cancel

|

| Gain Bias Set PHA

|| [z100.00 % [1300. @ Get PHA
| —
|

Calculate Empirical Deadtime (software)
PHA IZ!.IIIJ— Move On Peak
r Use Differential PHA Mode Adijust PHA |

[~ DoNot Move Spectrometer On-Peak Before Scan
[~ Do Not Set Analyptical or Column Conditions Before Scan

Petform a PHA scan to check the ~Scan PHA Distribution ——

pioper baseline or window of the )
detector pulse height analyzer. Count Time Intervals
Perform a bias or gain scan to |2 [30
determine the proper bias or gain for
a given gain o1 bias sefting. Acquite and Graph PHA I
| - Bias/Gain Scan Window —— DEU
| Scan Basel ScanWind
{21 |.80 ~Scan Bias or Gain

Count Time Intervals

~ Bias and Gain Scan Ranges -
Bias Low Bias High
1200 1450 |

Count Time Intervals
F |30

Acquire and Graph Gain
Scan Distribution

Gain Low Gain High
|500. Y |3200. @

~ Enter Detector Parameters For Spec: 4 Si ka
Slit Size Slit Position Detector Mode

I = = | =
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At the completion of the bias scan the PHA Bias Distribution Plot for spectrometer 4 window
will be visible. Read the bias value for the maximum Si count rate from the plot and click the
Close button.

'PHA Bias Distribution Plot for spectrometer 4 L.

| @) Hte| )| cec| $tt| 3R | |7 | g 4| o

zlolgl /| e[| [N
~ TAP, Gain 2100, Bias 1300

8000_'—"".""":""'T """ S Tt R B [ '

Si counts per sec

[1345.50
[1238.56

v Grid Lines

Copy To
ClipBoard

1200 1220 1240 1260 1280 1300 1320 1340 1360 1380 1400 Print

Bias Volts

103



Edit the Bias text field in the PHA Properties window with the appropriate value, here 1317.
On Cameca instruments only, run a gain scan by clicking on the Acquire and Graph Bias Scan
Distribution button.

'PHA Properties

~ Enter PHA Properties For Spec: 4 Sika———

Baseline Window
[56 % [4.99 % Cancel
A

Gain Set PHA
|2100.00 % Get PHA
Calc ljiqiéfi‘llf;lni'Jltilzéil Deadtime [software) Move OnPask

i 3.00

[” Use Differential PHA Mode Adiust PH

I~ Do Not Move Spectrometer On-Peak Before Scan
[~ Do Not Set Analptical or Column Conditions Before Scan

Perform a PHA scan to check the —Scan PHA Distribution ——

|
i
| pioper baseline or window of the )
| detector pulse height analyzer. Count Time Intervals |
| Perform a bias or gain scan to 12 | 30
| delelmiqe the p:fopefpiasagahfot
| 2givengain or biss setling. Acquire and Graph PHA
| ~Bias/Gain Scan Window - Distribution
| | ScanBasel Scan Wind [
(|21 |.80 ~Scan Bias or Gain- .
|- - .

—Bias and Gain Scan Ranges - [:Iount s Ia::l"tewah

Bias Low Bias High i :
[1200 [1450] Acquns and Geaph buse

Count Time Intervals

Acquire and Graph Gain
Scan Distribution

Gain Low Gain High
A A
[500. y 32000 'y
~ Enter Detector Parameters For Spec: 4 Si ka-

Slit Size Slit Position Detector Mode

= = =
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At the completion of the gain scan the PHA Gain Distribution Plot for spectrometer 4
window will be visible. Read the gain value for the maximum Si count rate from the plot and
click the Close button.

'PHA Gain Distribution Plot for spectrometer 4 -

| @9 i o] [ wl +| w0 /| 2(Q] -

| 2B <A

TAP, Gain 2100, Bias 1317

[1345.50
[1238.56

v Grid Lines

Si counts per sec

Copy To
ClipBoard

0000 11903 13866 15199 11732 19665 2198 23631 25664 2107 XD Print

PHA Gain

Edit the Gain text field in the PHA Properties window with the appropriate value, here 1940.
Next, run a PHA scan to evaluate the appropriate baseline and window (if in differential mode

operation) settings as well as gain and bias settings for the element of interest. Click the
Acquire and Graph PHA Distribution button in the PHA Properties window.
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The PHA Distribution Plot window will display at the completion of the scan.

- ~

'PHA Distribution Plot for spectrometer 4

- e

MECEEEERAEECEEEEARIE
TAP, Gain 1940, Bias 1317

ft 2000—----7--=-- W TTTIRTTTIIR T T i e T '

o u
e 1500
wn
| .
o J
[o N
w
-E', 1000
=
=]
o [3.63852
vl 500 [1019.59
i v Gnd Lines
[ 1 Copy To
ChpBoard
04
06 Print

Baseline Volts

Click the Close button to return to the PHA Properties window. Click the OK button to close
the PHA Properties window. Note the new Bias and Gain values for Si in the Pulse Height
Analysis (PHA) window.

Pulse Height Analysis (PHA)

Click Element Row to Edit PHA Paramelers

Ch | |[Element |Spectro [Cipstal [Baseline Window |[Inte/Diff |Gain Bias Deadtime |Slit Size |Slit Pos. |Det.
1 Si ka 4 TAP 33 340.00 00
2 Tika 3 LPET .56 499 INTE 873.00 1845. 3.00
3 Al ka 4 TAP .56 499 INTE 2759.00 1317. 3.00
4 V ka 2 LLIF .56 499 INTE 393.00 1837 3.00
5 Crka 2 LLIF .56 499 INTE 393.00 1838. 3.00
6 Feka |5 LLIF .56 499 INTE 375.00 1824, 3.00
7 Mnka |5 LLIF .56 499 INTE 375.00 1824. 3.00
8 Mgka [1 TAP .56 499 INTE 2874.00 1328. 3.00
9 Caka |3 LPET .56 4.99 INTE 873.00 1845. 3.00
10 Naka |1 TAP .56 4.99 INTE 2874.00 1328. 3.00
<l »

Display and Export Scans }LI - Cancel |

Click the OK button to close the Pulse Height Analysis (PHA) window returning to the
Acquire! window.
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Manual Count Acquisition using the Acquire! Window

To acquire a single point of x-ray count data for a standard proceed as follows. From the
Acquire! dialog box click the New Sample button.

*# Acquire! E‘_ﬂ

SP1 SP2 SP3 SP4 SP5 X Y b Spectio Progress
| 52750.0 53100.0 53250.0 52950.0 53250.0 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LIF2 4-TAP 5-LLIF Faraday
| .00 .00 .00 .00 .00 1
I - : . : - .000000 >
Current Sample: [Un 1 = template for pyroxene
Start Standard or Unk Acquisiti
|Mormal Acquisition Unknown
|Data Rows: 0 |Good Data Rows: 0 Start Wavescan i %0&'08% 1010205338
= px 1]
e PHA Acquisition Options Peaking Options Hatnd =tion 5513
Elements/Cations Peak/Scan Options Special Options Start Peaking BeamMode  |Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging = Lot | et 1)
Beam Size 0
Combined Conditions Standard Assignments Locate Move

This opens the New Sample window. Click on Standard from the New Sample Type buttons.
This allows the user to specify a standard from the list now active at the bottom of the New
Sample dialog box. Click 12 MgO synthetic, its name now appears under New Sample Name.
Click the OK button when done.

'New Sample

New Sample Type Cancel
o | '

" Unknown Load Element Setups

" Wavescan Load Sample Setup
Load File Setup
A Stondords. Load Mol Setup

Note that a new standard sample element setup is based by
default on the last unknown sample in the run. To change the
analyzed elements in a run, either click one of the Load Setup
buttons above o first create a new unknown sample and then

make any necessary changes to the element setup,

‘ New Sample Name

|MgTJ synthetic

| New Sample Description Add <cn> [
1. UCB # M3567, 99.8%. EPMA (UCB): Ca ~ A
0.2%
2. C. M. Taylor, 99.98%. EPMA (UCB) Ca ~ -

To add standards to the standard list below, cancel this dislog,
then click the Standard | Add Standards to Run menu item from
‘ the main menu.

g0 sy
13 Al203 synthetic
|| 14 SiD2 synthetic E
22 TiD2 synthetic
23 V203 synthetic
24 Cr203 (synthetic)
| | 25 Mn0 synthetic S
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Check the optical focus on the standard and click the Start Standard or Unknown Acquisition
button of the Acquire! window to initiate the data acquisition.

r N
*# Acquire! =
SP1 Sp2 SP3 SP4 SP5 X Y Z Spectro Progress
] 38499.1 622059.0 31430.0 27786.4 48115.3 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LPET 4-TAP 5-LLIF Faraday
[ .00 .00 .00 3.00 .00 1
[ 5 : 1868, :

9.98466
p— e — S |
: Start Standard or Unknown Acquisition '

Current Sample: |St 12 Set 1 = MgD synthetic

|Normal Acquisition Standard

wiid

|Data Rows: 0 |Good Data Rows: 0 Start Wavescan i 30%'_-5883 1&&%88
px
New Sample PHA Acquisition Options Peaking Options Magnification 5533
Elements/Cations Peak/Scan Options Special Options Start Peaking Bgam Mode Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging Egam CF‘"E’" 10
Beam Size 0
Combined Conditions Standard Assignments Locate Move

The progress of all data acquisition may be viewed in the Acquire! window. The current sample
is displayed in the Acquire! window and the spectrometers move to their respective peak
positions for the first elements and count on peak and off peak for times specified earlier in the
Count Times window. Off peak measurements are not performed for Si, Fe, Mg, and Ca as the
MAN background type was selected earlier. The Faraday cup is also measured.

*# Acquire! l&];ﬂ

sP1 sp2 sp3 sp4 SP5 X Y z Speclio Proaress

[46362.8 56898.6 38399.7 32465.9 52232.9 300.000 1125.00 310.500 ARSI
Na-TAP Cr-LLIF Ca-LPET Al-TAP Mn-LLIF Absorbed

[ 5.68 6.55 5.93 6.34 6.97 1

I 79. 164. DT 83. 154. .000000

Current Sample: |St 12 Set 1 * MgO synthetic
Start Standard or Unknown Acquisition

|Normal Acquisition Standard

[Data Rows: 0 [Good Data Rows: 0 Start Wavescan oy e 1302%83
px

New Sample PHA Acquisition Options Peaking Options Magrification T
Elements/Cations Peak/Scan Dptions Special Options Start Peaking Beam Mode Analog Spot

Kilovolts 15

Analytical Conditions Count Times Stage Imaging Beam C.ur:enl 10

Beam Size 0

Standard Assignments Locate Move
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After completion of acquisition, the results are written to the log window.

=% Probe for EPMA [C:\UserData\Doe'silicates01.MDE] -~ = ER )

File Edit Standard Xray Analytical Window Run Output Help
Acquire! I Analyzel! Automate! Plot!

St 12 set 1 MgO synthetic

5t 12 Set 1 MgO synthetic
TakeOff = 40.0 KiloVolt = 15.0 Beam Current = 40.0 Beam Size = 10

(Magnification (analytical) = 2533) , Beam Mode = Analog Spot
(Magnification (default) = 2533, Magnification (imaging) = 2533)
Image Shift (X,Y): -2.00, 3.00

1. UCB # M3567, 99.8%, EPMA (UCB): Ca ~ 0.2%
2. C. M. Taylor, 99.98%, EPMA (UCB) Ca ~ 0.02%

On and Off Peak Positions:

ELEM: S5i ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
ONPEAK 27738.0 31430.0 32465.9 62209.1 56898.5 48085.0 52202.0 38499.2 38387.0 46362.9
OFFSET 2.56641 .015625 .025391 .031250 .015625 30.3867 30.9023 -.04688 12.5859 -.05078

HIPEAR —--—- 32367.7 33699.8 62723.7 57436.6 -—== 52763.6 —— --—-- 47402.1
LOPEAK ---- 30492.3 31232.0 61694.5 56360.4 ---- 51640.4 i --=-- 45323.6
HI-OFF --—- 937.699 1233.90 514.598 538.102 -——— 561.602 R --—- 1039.20
LO-OFF ---- -937.70 -1233.9 -514.60 -538.10 --—= =-561.60 —-—— --== =1039.3

PHA Parameters:

ELEM: 8i ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
DEAD : 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
BASE: .56 .56 .56 .56 .56 .56 .56 .56 .56 .56
WINDOW 4.99 4.99 4.99 4.99 4.99 4.99 4.99 4.99 4.99 4.99
|MODE : 0 0 0 0 0 0 0 0 0 0
GAIN: 2759. 873. 2759. 393. 393. 375 375 2874. 873. 2874.
BIAS: 1317. 1845. 1317. 1838. 1838. 1824. 16824. 1328. 1845. 1328.

Last (Current) On and Off Peak Count Times:

ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
BGD: MAN OFF OFF OFF OFF MAN OFF MAN MAN OFF
BGDS : MAN LIN LIN LIN LIN MAN LIN MAN MAN LIN
SPEC: 4 3 4 2 2 5 5 1 3 1
CRYST: TAP LPET TAP LLIF LLIF LLIF LLIF TAP LPET TAP
ORDER: 1 2 2 2 1 L 2 2 1 1
ONTIM: 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
HITIM: - 5.00 5.00 5.00 5.00 i 5.00 —i i 5.00
LOTIM: i 5.00 5.00 5.00 5.00 el 5.00 = m—— 5.00

|Miscellaneous Sample Acquisition/Calculation Parameters:

KILO: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
ENERGY 1.740 4.509 1.487 4.950 5.412 6.400 5.895 1.254 3.691 1.041
EDGE: 1.839 4.967 1.560 5.466 5.990 7-112 6.539 1.305 4.039 1.073
Eo/Ec: B8.16 3.02 9.62 2.74 2.50 2.11 2.29 11.49 3.711 13.98
STDS: 453 22 13 23 24 26 25 473 2401 303

Off-Peak Corrected or MAN On-Peak X-ray Counts (cps/39.99426nA):
ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka

11

Motion: Ready Cancel = Pause |

A
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Repeated clicking of the Start Standard or Unknown Acquisition button acquires additional
intensity data. The following log window illustrates the acquisition of three data points on the
MgO standard.

“#% Probe for EPMA [C:\UserData\Doe\silicates01.MDB] - - Lo |G
File Edit Standard Xray Analytical Window Run Output Help
Acquire! Analyzel Automate! Plot!

Last (Current) On and Off Peak Count Times:

ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
BGD : MAN OFF OFF OFF OFF MAN OFF MAN MAN OFF
BGDS: MAN LIN LIN LIN LIN MAN LIN MAN MAN LIN
SPEC: 4 3 4 2 2 5 5 1 3 3
CRYST: TAP LPET TAP LLIF LLIF LLIF LLIF TAP LPET TAP
ORDER: 1 2 2 2 1 1 2 2 1 1
ONTIM: 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
HITIM: e 5.00 5.00 5.00 5.00 m=rafsien 5.00 i == 5.00
LOTIM: ——— 5.00 5.00 5.00 5.00 —= 5.00 —— — 5.00

|Miscellaneous Sample Acquisition/Calculation Parameters:

KILO: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
ENERGY 1.740 4.509 1.487 4.950 5.412 6.400 5.895 1.254 3.691 1.041
EDGE: 1.839 4.967 1.560 5.466 5.9%0 7.112 6.539 1.305 4.039 1.073
Eo/Ec: B8.16 3.02 9.62 2.74 2.30 2.11 2.29 11.49 3.71 13.98
STDS: 453 22 13 23 24 26 25 473 2401 303

Off-Peak Corrected or MAN On-Peak X-ray Counts (cps/39.99426nA):

ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka BEAM

1G 13.1 -3.2 2 =1 -1.9 22.9 .6 4756.2 45.9 -.4 40.010

2G 13.0 2.5 -.7 - % B -2.3 25.2 .3 4725.7 47.1 -1.9 39.983

3G 13.0 -6.2 il 3.0 -2.3 24.6 2.6 4731.2 46.5 -.8 39.976
AVER: 13.1 -2.3 -.2 1.7 -2.2 24.2 1.2 4737.7 46.5 -1.0 39.990
SDEV: " 4.4 .5 1.6 - 4 1.2 13 16.3 .6 .8 .018
1SIG: 1.1 1.8 18 1.6 1.6 1.6 1.5 21.6 2.2 1.2
SERR: .0 2.6 ok | .9 1 A 7 9.4 .4 o
%RSD: .64 -190.90 -315.01 94.50 -9.03 4.80 111.92 .34 1.34 -78.61 E
Motion: Ready Cancel Pause 4

Similarly, x-ray counts can be acquired on the other standards. Move to the next standard
position via the Move button and inspect the location and focus. Click the New Sample button,
select the next standard from the standard list, and click the OK button when done.
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Wavescan Acquisitions and Off-Peak Adjustments

Wavescans can be performed for example to check for spectral interferences, presence of minor
elements, or to check and adjust off-peak positions.

Move to standard 453 (Augite, Kakanui USNM 122142), which is a pyroxene expected to be
similar in composition to the unknowns, using the Move Motors and Change Crystals! or the
Automate! window as explained before.

Click the New Sample button. Select Wavescan under New Sample Type, edit the New Sample
Name and New Sample Description text boxes, as desired.

‘New Sample
New Sample Type
Cancel
(" Standard d —_
" Unknown Load Element Setups
{* Wavescan Load Sample Setup
Load File Setup
Add/R
Sl Load Mulliple Setup

| Note that a new standard sample element setup is based by

default on the last unknown sample in the run. To change the

analyzed elements in a run, either click one of the Load Setup

buttons above or first create a new unknown sample and then
make any necessary changes to the element setup.

Load Wavescan From Another Probe Run I

| New Sample Name
|453 Augite, Kakanui 122142

New Sample Description Add <cr> |

-~

-

To add standards to the standard list below, cancel this dialog,
then click the Standard | Add Standards to Run menu item from
the main menu.

13 Al203 synthetic

14 Si0D2 synthetic =
22 Ti0D2 synthetic

23 ¥203 synthetic

24 Cr203 (synthetic)

25 MnO synthetic N

Click OK when done.
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Click the Start Wavescan button of the Acquire! window.

‘g‘ Acquire! =l
SP1 SP2 SP3 SP4 SP5 X A Spectro Progress
| 38499.4 62209.1 31430.0 27786.4 48115.5 300.000 1125.00 310.500
1-TAP 2-LLIF 3-LPET 4-TAP b5-LLIF Faraday
| 5.00 5.00 5.00 5.00 5.00 1:
| 74. 136. 147. 6h- 105. 9.98601 >
Current Sample: fwfa 1 * 453 Augite. Kakanui 122142
: Start Standard or Unknown Acquisition :
|Normal Wavescan: Step/Count Scan
|Data Rows: 0 |Good Data Rows: 0 Stait Wavescan um 30%%388 1[}02135088
pH 0 0
New Sample PHA Acquisition Dptions Peaking Options Magriiczation — =5
Elements/Cations Peak/Scan Options Special Options Start Peaking Bgam Mode Analog Spot
Kilovolts 15
Analytical Conditions Count Times Stage Imaging Bsam Cyrrent 10
Beam Size 0
Combined Conditions Standard Assignments Locate Move

This action opens the Wavescan Acquisition window and automatically initiates a 100 step
(user defined) wavelength scan for all of the elements entered into the current sample.
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Graphical output of the completed scan via the Wavescan Acquisition window can be seen
below for the second set of elements on the respective spectrometers, Mg, V, Ti, Al, and Mn.
The Augite Kakanui standards contains Mg and Al as major elements, Ti and Mn as minor
elements, and may contain a trace amount of V. Additional peaks are present which will be

discussed later.

*# Wavescan Acquisition! (click graph to toggle size)
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The wavescan labels appear in the main PROBE FOR EPMA log window.

File Edit Standard Xray Analytical Window Run Output Help

Acquire! Analyze! Automate! Plot!

Wa 1 453 Augite, Kakanui 122142
I

Wa 1 453 Augite, Kakanui 122142

TakeOff = 40.0 KiloVolt = 15.0 Beam Current = 40.0 Beam Size = 10
(Magnification (analytical) = 2533), Beam Mode = Analog Spot
(Magnification (default) = 2533, Magnification (imaging) = 2533)
Image Shift (X,Y): -2.00, 3.00

Normal Wavescan: Step/Count Scan
Number of Data Lines: 100 Number of 'Good' Data Lines: 100
First/Last Date-Time: 04/24/2013 11:00:26 AM to 04/24/2013 11:11:06 AM

Stage position of first data point:
4G -20599. 507.994 50.0049

ELEM: Angstro Si ka Angstro Ti ka Angstro Al ka Angstro V ka BEAM

SPEC: 4 3 4 2

CRYST: TAP LPET TAP LLIF

CRY2D: 25.7450 8.7500 25.7450 4.0267 i
CRYK : .002180 .000144 .002180 .000058 |—
ORDER : 1 2 2 2 _]
WVTIM: 5.00 5.00 5.00 5.00

ONPEAK 27738.0 31430.0 32465.9 62209.1

WAVHI : 30218.6 33305.4 34779.5 63238.3

WAVLO: 25212.6 29554.6 30152.3 61179.9

HI-OFF 2480.55 1875.44 2313.57 1029.22

LO-OFF -2525.4 -1875.4 -2313.6 -1029.2

WAVEPT 100 100 100 100

'Open: Ready Cancel | Pause |

The wavescan positions and counts may be displayed in the main log window by clicking the
Analyze! button opening the Analyze! window.
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Select the Wavescans radio button, highlight the Wa 1 453 Augite, Kakanui 122142 sample and
finally click the Raw Data button to write the data to the main log window.

o Analyze! - ESIE
~ Sample List (multi-select] (double-click to see intensity data) KRaws Combine Seleoted S anples
e — e Analyze < Raw Data \ : P
LT o /a1 453 Augite, Kakanui 122142 b >>Excel Con
o z
List Standard | ¢y 1ation Options
‘ Intensities
[~ [ Pause Between Samples Report
e SE | [ Use &ll Matrix Corrections Ge T
o Disable Selected Samplels) | | —— -
L SENINE Enable Selected Samplefs) " | T Do Net Output To Log
Save Setups
_— Combined Condiions | CountTimes | - 7
o
Standard Assignments | Specified l:nncenlralinnsl NameIDescIipiinnl Conditions | Elements/Cations I i
i Search For Remove
a Total Oxygen Total Weight % "Shared” Bgds | “Shared" Bgds |
. Calculated Dxygen Z-Bar Boundary C s
Excess Oxpgen Atomic Weight Create Ma
Copy | \ | [ | | \
—
LR 3
Disable Selected Line(s) | Enable Selected Linefs) | Analzs Selacisd Linels) |
Co | [ [ I [ [ | | &
(4
™ 4
Cancel = Mext |
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The output of the first lines of the wavescan data is shown below. Graphical display of these
wavescans may be accomplished using the Plot! window, where they can also be used to check
and adjust off-peak background positions. Click the Plot! button

Standard Xray Analytical Window Run Output Help
Acquire! | Analyze! Automate! I

[ File Edit

Wa 1l 453 Augite, Kakanui 122142

1 453 Aungite, Rakanui 122142
TakeOff = 40.0 KiloVolt = 15.0 Beam Current = 40.0 Beam Size = 10
(Magnification (analytical) = 2533) , Beam Mode = Analog Spot
(Magnification (default) = 2533, Magnification (imaging) = 2533)
Image Shift (X,Y): -2.00, 3.00

Normal Wavescan: Step/Count Scan
Number of Data Lines: 100 Number of 'Good' Data Lines: 100
First/Last Date-Time: 04/24/2013 11:00:26 AM to 04/24/2013 11:11:06 AM

Stage position of first data point:
4G -20599. 507.994 50.0049

ELEM: Angstro Si ka Angstro Ti ka Angstro Al ka Angstro V ka BEAM
SPEC: 4 3 4 2 i
CRYST: TAP LPET TAP LLIF
CRY2D: 25.7450 8.7500 25.7450 4.0267 1
CRYK : .002180 .000144 .002180 .000058 I
ORDER: X 2 2 2
WVTIM: 5.00 5.00 5.00 5.00
ONPEAK 27738.0 31430.0 32465.9 62209.1
WAVHI : 30218.6 33305.4 34779.5 63238.3
WAVLO: 25212.6 29554.6 30152.3 61179.9
HI-OFF 2480.55 1875.44 2313.57 1029.22
LO-OFF -2525.4 -1875.4 -2313.6 -1029.2
WAVEPT 100 100 100 100

=

Calibrated Angstroms and Counts:
4G 6.47761 17.8 2.58557 49.6 7.74578 19.2 2.46334 50.5 39.97%
5G 6.49020 22.3 2.58888 53.6 7.75812 19.6 2.46435 48.0 39.979
6G 6.50331 18.5 2.59235 49.2 7.76982 20.1 2.46516 54.3 39.979
7G 6.51633 22.2 2.59551 48.9 7.78191 16.4 2.46592 49.9 39.979
8G 6.52920 19.9 2.59885 49.1 7.79418 19.5 2.46666 50.6 39.979
9G 6.54258 20.1 2.60226 54.3 7.80597 16.3 2.46758 50.8 39.979
10G 6.55532 20.2 2.60563 52.4 7.81817 19.4 2.46831 50.9 39.979
11G 6.56816 21.8 2.60874 49.5 7.82965 17.5 2.46922 54.5 39.979
12G 6.58114 17.8 2.61219 54.8 7.84161 19.1 2.47017 47.1 39.979
13G 6.59458 21.5 2.61541 56.1 7.85403 20.2 2.47083 48.5 39.979
14G 6.60759 19.7 2.61890 54.4 7.86609 19.2 2.47172 48.8 39.979
15G 6.62033 19.1 2.62200 48.8 7.87807 19.7 2.47260 51.4 39.979

16G 6.63341 21.9 2.62539 51.7 7.89025 15.9 2.47335 48.9 39.979
171 & RAERT a9 T 9 EIRAA RA N 7 an1 &8 1828 G 9 ATAA AT A 24 a7a ¥
Open: Ready |
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The Plot! window opens. Click to highlight the Wa 1 453 Augite, Kakanui 122142 wavescan

sample.

Click on Si ka (4) Spectrometer from the X-Axis list and Si ka (4) Wavescan Counts from the Y-
Axis list selections. The number following the element label (4, in this case) designates which
spectrometer collected the data. The same element may be run on multiple spectrometers (see
User’s Guide and Reference documentation for additional details). Choose a Graph Type, click
the Line button and an Output Target of Send Data to Plot Window. Finally, click the Output

button to view the graph.

“# Plot Wavescans!

S| e |

Wavescan Sample List [multi-select]

——————
«f Wa 1 453 Augite, Kakanui 122142

Output T b
[~ Use Manual Selection R L aTae

+ Plot Data In Graph Window:

" Output Data to ASCII [text) File (X. Y. [£)...)
" Send Data To Printer (separate samples)

[ Include Deleted Points I
[~ Data Point Labels [T Sample Nz
[T ASCII File Column Labels [~ Off Peak Labels

[~ Force Black and White Print
[ Nomalize Samples

Y Axis Graph Type

Si ka (4] Spectrometer

Al ka (4) Spectrometer
¥ ka (2] Spectrometer
Cr ka (2) Spectiometer

Mn ka [5) Spectrometer -
Mg ka (1) Spectrometer
Ca ka (3) Spectrometer
MNa ka (1) Spectrometer

- i!l tter
ear-Log

Fe ka [5) Spectrometer
Mn ka [5]) Spectrometer
Mg ka (1) Spectrometer
Ca ka [3) Spectrometer
Na ka [1) Spectrometer
Si ka [4]) Angstroms

Ti ka (3) Angstioms

Al ka [4) Angstroms

V¥ ka [2) Angstroms

Cr ka (2) Angstroms

Fe ka [5) Angstroms
Mn ka [5]) Angstroms
Mg ka (1) Angstioms
Ca ka [3) Angstroms
MNa ka [1) Angstroms

Si ka [4) Kilovolts

Ti ka (3] Kilovolts

Al ka [4] Kilovolts

¥ ka (2] Kilovolts

Cr ka [2]) Kilovolts

m

Si ka [4) Angstioms
Ti ka [3) Angstroms
Al ka [4) Angstroms
¥ ka [2) Angstroms
Cr ka (2) Angstroms
Fe ka [5) Angstroms
Mn ka [5]) Angstroms
Mg ka (1) Angstioms
e Ca ka [3) Angstroms
MNa ka (1) Angstroms
Si ka [4) Kilovolts

Ti ka [3] Kilovolts

Al ka [4] Kilovolts

V ka (2] Kilovolts
Cr ka [2]) Kilovolts
Fe ka [5) Kilovolts
Mn ka [5) Kilovolts
Mg ka (1) Kilovolts
Ca ka [3] Kilovolts
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m

Intensity Error Bars
[~ Plot Error Bars
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P
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Cancel Next
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The program then loads the selected data into the Plot Graph Data window.

' Plot Graph Data

oe| E|eec| 3t 200 4a) B3 me| = | w|sE|o|@] /] 2]Q) Print
453 Augite, Kakanui 122142

i " All Elements
868. 800. " Specific Element

g 4
" User Selected Lines

Load Xray Database [

Maximum Order ~ Smooth
|V .,.I e~

200+ Graph Options
Zoom [click and drag) I
28037.0, 468883
1004+ Zoom Full | ClipBoard
Modify off-peak positions by
clicking Low or High button
and then click on graph
Low | High
iaal 'AA--B["' ; i + ‘ PPPPERIR & " 4 L Model Background
27120 27414 27708 28002 28296 28590 28884 29178 [~ NoPeak Markers

’ Show Date S
Si ka (4) Spectrometer F Shsz:deLir::: ?

;h]:t.ﬂ

3004

TAP cps (2 sec per point)

0 .ﬂ"l_t- } b
26238 26532 26826

= = = = s

The Plot Graph Data module allows a more robust treatment of the wavescan data. The graph
of Si ka (4) Spectrometer position versus Si (4) Wavescan Counts (labeled as TAP cps) is plotted
as well as the locations of the on-peak (red vertical line) and both off-peaks (green vertical lines).

Various options are available for evaluation of the data. Besides click and drag Zoom
capabilities, a large selection of KLM Markers options may be enabled to plot theoretical x-ray
line positions. Further, a model background option is available (see User’s Guide and Reference
documentation for a complete discussion of this feature).
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With the Zoom button active, click and drag the mouse over the region the user wishes to
magnify. The Analyzed Elements button of the KLM Markers may be selected, plotting the
various x-ray line positions for all analyzed elements in the current spectrum region.

Concel_|

KLM Markers

c necilit: E lement
&l

" User Selected Lines

Load Xray Database

Maximum Order — Smooth
R L
Graph Oplion

Zoom [chick and drag] )

269667, 427200

Zoom Full ClipBoard [

Modity olf-peak posiions by
chcking Low or High button
and then click on graph

Low | High
Model Background

'?lommph;ﬁh
s | | e gt BR[| e me | 5| ©0| ] /| @[QY 2[0] (2] Pin
453 Augite, Kakanui 122142
397 9
fg00. BO0.
€
g
B 5i KA1
(&)
&
5.3
&
o
4
'_
oS s TN 4 I |
g %U 281;’:50 283?815 2861030 28;3_45 w

[~ Mo Peak Markers
[ Show Date Stamp
[~ Show Grid Lines

The default choices for both silicon background positions (green vertical lines) appear sound as
no analyzed element lies nearby and the background counts near these peaks are low. Click the

OK button of the Plot Graph Data window to return to the Plot! dialog box.
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Next, the user evaluates the same data set for manganese. From the Plot! dialog box, select Mn
ka (5) Spectrometer from the X-Axis list and Mn ka (5) Wavescan Counts from the Y-Axis list
selections. Click the Output button.

(=] e

'3‘ Plot Wavescans!

Wavescan Sample List (multi-select) r~ Dutput Target

[ Use Manual Selection
Wa 1 453 Augite, Kakanui 122142 (¢ Plot Data In Graph Window
" Dutput Data to ASCII (text) File (X, Y. (2)...]

(" Send Data To Printer (separate samples)

X-Ais

[~ Include Deleted Points

[~ Data Point Labels

[~ ASCII File Column Labels
[~ Force Black and White Print
[ Normalize Samples

Y Axis

Si ka (4) Spectrometer
Ti ka (3) Spectrometer
Al ka [4) Spectrometer
¥ ka [2) Spectiometer
Cr ka [2) Spectiometer
Fe ka ISI SF ectiometer
Mn ka [5) Spectrometer
Mg ka (1) Spectrometer
Ca ka [(3) Spectrometer
Na ka (1) Spectrometer
Si ka (4) Angstroms

Ti ka (3) Angstroms

Al ka [4) Angstroms

¥ ka (2) Angstroms

Cr ka [2) Angstroms

Fe ka [5) Angstroms
Mn ka (5) Angstroms
Mg ka (1) Angstioms
Ca ka [3) Angstroms
Na ka (1) Angstroms

Si ka (4) Kilovolts

Ti ka (3) Kilovolts

Al ka (4) Kilovolts

¥ ka (2] Kilovolts

Cr ka (2) Kilovolts

»

Fe ka [5) Wavescan Counts
Mn ka 5] Wavescan Counts

Ti ka (3) Kilovolts -
Al ka (4] Kilovolts

¥ ka (2] Kilovolts

Cr ka (2) Kilovolts

Fe ka (5] Kilovolts

Mn ka (5] Kilovolts

Mg ka (1) Kilovolts

Ca ka (3] Kilovolts

Na ka (1) Kilovolts

Si ka [4) Wavescan Counts
Ti ka (3) Wavescan Counts
Al ka (4) Wavescan Counts
¥ ka [2) Wavescan Counts
Cr ka (2) Wavescan Counts

Mg ka (1) Wavescan Counts B
Ca ka [3) Wavescan Counts

Na ka [1) Wavescan Counts

Si ka (4) Raw Wavescan Counts

Ti ka (3) Raw Wavescan Counts

Al ka (4) Raw Wavescan Counts 2
¥ ka (2) Raw Wavescan Counts

Cr ka (2) Raw Wavescan Counts

Fe ka [5) Raw Wavescan Counts S

I~ Runnf
I~ Sample Na
[~ Off Peak Labels

 Graph Type

" Scatter
& Line
¢ Linear-Log

~ Intensity Error Bars

[~ Plot Error Bars

I 1 -
n Spacing ,1_3

n Sigma

Output

s

Cancel Next
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The Plot Graph Data window for the manganese data set is shown below. Two peaks are
visible and the user observes that the low background position lies close to the second unknown
peak, which is identified as Cr K1 .

Plot Graph Data

-

-

| 9] | ] g 2R | o W] + | wliE[0[cB] /| 2[Q

08—+

LLIF cps (2 sec per point)

0.6

0

453 Augite, Kakanui 122142

4
51203

P S“|E‘F§M§
s130?"" 51589 > 1797 19

Mn ka (5) Spectrometer

52391

787

650.

52985 53183

KLM Markers

" None LR
{:F

" Specific Element
i.l Fe -
(" User Selected Lines

Load Xray Database |

Smaoth
ls ~

Mairnum Order
|v - |

Graph Options -

Zoom [click and drag)
524655, .237174

Zoom Full ClipBoard |

Modify off-peak positions by
clicking Low or High button
and then chick on graph

Low I High
Model Background

I MoPeak Markers
I~ Show Date Stamp
[~ Show Grid Lines

As both Mn and Cr are only present as minor elements in the Augite Kakanui standards, the
count rates are low. To better assess the situation, additional wavescans need to be collected in
the same way on standards high in chromium and manganese, respectively.

Click OK to return to the Plot! window.
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Additional wavescans are collected using the same procedure, which is not shown again to save
space. The Plot! window is now shown below with additional wavescans acquired on standards,
including Bustamite for Mn and Chromite for Cr. Hold the <ctrl> key and click on the Augite,
Bustamite, and Chromite standards to multi-select all three. Again, select Mn ka (5)
Spectrometer from the X-Axis list and Mn ka (5) Wavescan Counts from the Y-Axis list
selections. Click the Output button.

“s* Plot Wavescans! E‘_lg
. Iti-
Wavescan Sample List (multi-select) = Use Manual Selecton Output Target
Wa 1 453 Augite, Kakanui 122142 (* Plot Data In Graph Window
ﬁa g gg |T='02|2] ;ymhﬁ:"i' i (" Output Data to ASCII (text) File (X. Y. (2)...)
a = synthetic hematite .
o 4 E09 Bustaniie " Send Data To Printer (separate samples)
Wa 5 455 Chromite 177075 .
[ Include Deleted Points I~ Run Informatio
[~ Data Point Labels [~ Sample Nam
[T ASCI File Column Labels [~ 0Off Peak Labels
[~ Force Black and White Print
[ Normalize S amples
Hebris Y Axis Graph Type
Si ka (4] Spectrometer - Ti ka [3] Kilovolts a £ Scatt
Ti ka (3) Spectrometer —  |Alka (4] Kilovolts catter
Al ka (4) Spectrometer V ka (2) Kilovalts & Line
¥ ka [2) Spectrometer Cr ka [2] Kilovolts " Linear-Log
Cr ka (2] Spectrometer Fe ka [5] Kilovolts L
Fe ka [5) Spectrometer Mn ka (5] Kilovolts
Mn ka [5]) Spectrometer . Mg ka (1) Kilovolts
Mg ka (1] Spectrometer Ca ka [3] Kilovolts
Ca ka [3) Spectrometer Ma ka [1) Kilovaolts
Na ka (1) Spectrometer Si ka (4) Wavescan Counts
Si ka (4) Angstroms Ti ka [3) Wavescan Counts
Ti ka (3) Angstroms Al ka (4) Wavescan Counts
Al ka (4) Angstroms V ka (2) Wavescan Counts Intensity Error Bars
¥ ka [2) Angstroms Cr ka [2) Wavescan Counts I Plot Elror Bais
Cr ka [2) Angstroms Fe ka [5) Wavescan Counts
Fe ka [9) Angstroms Hn ka i | Wavescan Counts | A Si I__|
Mn ka [5) Angstroms Mg ka (1) Wavescan Counts = MR 1 =
Mg ka (1) Angstroms Ca ka (3) Wavescan Counts n Spacing |-| p
Ca ka [3) Angstroms Ma ka [1) Wavescan Counts
Na ka (1) Angstroms Si ka (4) Raw Wavescan Counts
Si ka [4] Kilovolts Ti ka [3) Raw Wavescan Counts |
Ti ka (3] Kilovolts Al ka [4) Raw Wavescan Counts 3 Output
Al ka (4) Kilovolts V¥ ka [2) Raw Wavescan Counts
V¥ ka [2) Kilovolts Cr ka [2) Raw Wavescan Counts
Cr ka [2) Kilovolts = Fe ka (5) Raw Wavescan Counts o
Cancel Next
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The Plot Graph Data window for the manganese data set is shown below. Due to the better
counting statistics, the Mn and Cr peak shapes can now be much better assessed for off-peak
positioning. To make a more detailed selection for the KLM Markers to be displayed, click the
User Selected Lines radio button. Then click the Choose Selected Lines button below.

Plot Graph Data — — s ——

] i ] e[ 3R] 5] [[ne] 5| [ o]e] /] 2[Q pint || [ corcet |
KLM Markers
Selected Samples  None =
" Analyzed Elements
150+  All Elements
650, 650. " Specific Element

E

g i

'g, 100+ e cioioe ]
@ IV vl il P
& Graph Options

a Zoom [click and drag)

g 52614.6, 165437

0 504

=

-

Zoom Full | ClipBoard

Madity off-peak positions by
clicking Low or High button
and then click on graph

Low |  High

0 ¥ 1 e ' } + f——t . i 4 ' ; i Model Background
512020 514021 516022 518023 520024 522025 524026 526027 528028 530029 53203.0 [~ Mo Peak Matkers

[~ Show Date Stamp
[~ Show Grd Lines

Mn ka (5) Spectrometer
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The Xray Database window opens containing the NIST x-ray line catalog. The user may select
or multi-select any x-ray line to plot in the Plot Graph Data window simply by highlighting (a)
line(s) and clicking the Graph Selected button. To select all lines for certain elements, click the
Periodic Table button.

Xray Database
—~NIST Xray Lines [multi-select) p— —
| Graph Selected
Xray Line Angstroms Energy Intensity Reference - —
HglB3 I 2.06763 11.9930 5.17500 JD |2 Close “
Ci K 2.07025 5.98890 .000000 ABS ES [
Ba Ll 2.07039 5.98850 .000000 ABS ES
TILB4 1l 2.07872 11.9290 4.33500 JD Highlight Element
Pr LINI 2.07890 5.96400 .000000 ABS ES
BrkKAl Il 2.07994 11.9220 80.0000 JD | -
Pm LB1 2.08026 5.96010 43.0800 ES
HglB2 Il 2.08029 11.9200 17.7680 JD Pesi
AulBS 1l 2.08134 11.9140 3.50400 JD "T ﬂ""‘"
Pm LB4 2.08207 5.95490 7.79900 ES /
1] 03502 11.8930 9.09600 JD —
Ci KB3 2.085 ﬁ Specify Range
Ho LI 2.08656 5.94210 4.75300
BrkKA2 I 2.08800 11.8760 41.4560 JD [ = =
NpLl 1l 2.08941 11.8680 5.60000 JD
Pu MI 2.08987 5.93270 .000000 ABS ES Bragg Order
HglB1 Il 2.09771 11.8210 31.6030 JD |—_|,
Mn KA1 2.10216 5.83800 100.000 ES
La LIl 2.10487 5.89040 .000000 ABS ES
Mn KA2 2.10609 5.88700 50.9700 ES Load New Range l
MG 0 g pwnew b
$ - - - =
AskKB3 I 2.11615 11.7180 6.00000 JD v Absorption Edges
Pr LB2 2.11977 5.84900 19.5190 ES -
Eu LA 212119 5.84510 100.000 ES Maximum Ordes
RelG1 I 2.12249 11.6830 7.09100 JD I_ v|
W LG3 1l 2.12443 11.6720 2.89600 JD
. |NdLB3 212737 5.82810 12.86390 ES Minimum Intensity
EuLA2 2.13176 5.81610 11.3500 ES
vl n 2.13474 11.6160 5.52000 JD 12
Start Angstroms
Note that angstrom values in the above kst with Bragg reflection ordess hagher | 2.062835
than one [Roman Numeral "1") are NOT cormrected for refrachion ndex
' comrections. However, KLM markers displayed in the Graph Data wavescan plot Stop Angstroms
. dialog are commected using the equation A'=A*(1- (K /N"2)) [2143405
Copy to Cipboard Copy Selected to Clipboard | | KeV
15
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This opens the Select KLM Elements window. Click to highlight Cr and Mn.

‘Select KLM Elements

Select a single or multiple DK | He
elements for KLM display : )

iR Clear Selections Cod e ‘c ‘N 'D | ' 'Ne
Na Mg Al Si P S C Ar
K |Ca Scl'l'i v .. Fe Co Ni Cu|Zn GaEGe As Se Br_Kl
Rb Sr Y Zr Nb Mo Tc.Hu Rh Pd ﬁgil:d In Sn Sb Te | .Xe
Cs Ba Hf Ta W‘He Os Ir | Pt Au.Hg TIij Bi Po At RBn

’ Fr Ra

[ La;Ce Pr Nd Pm|Sm Eu Gdij Dy Ho Er Tm Yb Lu|

Ac Th Pa|U HNp Pu Am Cm:Blr.. Cf E:;Fm

Click OK to return to the Xray Database window when finished. Click the Graph Selected
button again in the Xray Database window to plot the new selection, then click the Close
button to return to the Plot Graph Data window.

Plot Graph Data
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Zoom Full ClipBoard
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and then click on graph

Low |  High
Model Background
I~ NoPeak Markers
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The low off-peak position for Mn appears to be slightly on the slope of the Cr K3 peak. To
adjust the low off-peak position further away from this peak, click the Low button, creating a
crosshair on the graph window. Move the crosshair to a new low background position and click
the mouse. The color of the initial off-peak position changes to pink and a new vertical green
line appears, indicating the new off-peak position.

- = e— —

Plot Graph Data

i 8 | B[] g 2B 5| ][ we] + | wiE[o]e5] /] 2]Q 2[0) [2]¢) P || NN core |
KLM Markers
Selected Samples  None B =
" Analyzed Elements
150 crlK hes " All Elements
- . " Specific Element

2l

100 Mn Ka1 Mazirum Order  Smooth

W= rfd

Graph Options

Zoom [click and drag)
51036.8, -3.2673

LLIF cps (2 sec per point)
3
}

My Kn2
Zoom Full | ClipBoard
Modify off-peak positions by
! clicking Low or High button
i and then click on graph
| cr KB Low | High
0 " j . i ; : : . f Model Background
512020 514021 516022 518023 520024 522025 524026 526027 528028 530029 53203.0 [ NoPsak Markers
I~ Show Date Stamp
Mn ka (5) Spectrometer I~ Show Giid Lines

If high Cr samples are analyzed, the user should not move the off-peak position close or past the
Cr K edge depicted by the purple Cr K ABS marker. It might become necessary to measure the
Mn background using a high off-peak only with a slope factor (see User's Guide and Reference
manual for details). The Cr K peak also interferes slightly with the Mn Ko on-peak position,
potentially requiring an interference correction, which will be discussed further below.

Click the OK button to update this background position in the run and close the Graph Data
window. The GetPeakSave window appears and the user is notified that new parameters (off-
peak position) will take effect on the next new sample.

= -

GetPeakSave -

i New peak parameters wall take effect on the next new sample that is started
¥

[

Click this OK button, returning to the Plot! window. Finally, click the Close button to exit the
Plot! window returning to the main PROBE FOR EPMA log window.
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Automation Actions

Confirm Standard Positions

All of the basic position confirmation, peak centering and x-ray count acquisition procedures
may be automated. This is accomplished via the Automate! window.

Click the Select Stds button of the Automate! dialog box. All standards that have been added to
the current run will be highlighted in the Position List list box.

| - (ol

(¢ Standards 12Fid 1 Mg0 synthetic [~ Confirm Standard Positions

" Unknowns 13 Fid 1 Al203 synthetic T [~ Confirm Unknown Positions
14 Fid 1 SiD2 synthetic
15Fd1 UD2

16 Fid 1 ThSiO4 [Thorite)

17 Fid1 PbLO3 = [~ Peak Spectiometers Peaking |
o

18 Fid 1 Th[l_2 [~ Acquire Standard Samples

13Fid 1 HISi04 (Hafnon) Fiducials [~ Acquire Unknown Samples

20 Fid 1 ThSiO4 (Huttonite) [ Acouxe W (R

21 Fid 1_USi04 (Coffinite O
TiD2 synthetic Replicates [~ Acquire Standard Samples [again]
¥203 synthetic

i Cr203 (synthetic) =

Auto Focus MnO synthetic Conditions

~ Position List (multi-select) (double-click to see data)- 1 ~Automation Actions
Move Stage

" Wavescans
" All Samples

m

‘ Digitize [~ Confirm Wavescan Positions

~ Automation Options

Fe203 synthetic hematite . ¥ Peak on Assigned Standards
Update . " = Sample Setups ]
D‘; 27 Fid 1 CoD synthetic - - Use "Quick” Standards
Delete Al St 12 Mg0 synthetic File Setups [~ Use Filament Standby Afterwards

¥ Use Confirm During Acquisition

Re-Load Current Row = 1

Multiple Setups

I~ Use Beam Deflection For Position
Delete Selected Samples Import from ASCII (*.POS File) s meuacties
Delete Selected Positions Export Selected Samples (to *.P0OS) I Confirm All Positions In Sample
[T Combine Multiple Sample Setups
Row X Y Z W Grain # Focus
1 -17049.70 | -7077.103 | 65.00159 | 0 E [0 [); Usa HOM Auta Focts

@« New Sample " Every Point

(" Digitized CInterval  [5
Standard Points To Acquire l_
Automate Confirm Delay (sec) IT
Standard X Increment (um) |.|_
Re-Standard Y Increment (um) ls_
[~ Re-Standard Interval (hrs) ls_

# Use Last Unknown Sample
Ke¥ =15 Cur= 40 Size= 10 Mag= 2533 Modg =Analog Spot [Sample Setup (row) Number " Use Digitized Conditions
Maghnal = 2533 Maglmag = 2533 ImgShift = -2, 3 =0 " Use Digitized Sample Setups
" Use Digitized File Setups
Ele Satp S HOHE £ Use Digitized Multiple Setups

Mgk SeliaE St AL =1 Run Selected Samples
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The user might start by checking the location and focus of each standard selected for the
automated analysis. Click the box for Confirm Standard Positions under Automation Actions.

%’ Automate! - - 5 S i S B
~ Paosition List (multi-select) (double-click to see data) ionAchions
(+ Standards MgO synthetic Ao | Sl
" Unknowns Al203 synthetic e ST
W Si02 synthetic Digitize I~ Confirm Wavescan Positions
© All Samples Lo i =
ThSiD4 [Thorite) [~ Peak Spectiometers Peaking
S| o0 T =3
zl = L;.so&‘ (Haines] = [~ Acquire Standard Samples
i non = i nown
Select Stds ThSi04 (Huttonite) Fiducials L /i5:coumn Hlnknoms S senle:
Select All USiD4 (Coffinite r A.cqnn_ e Wavescan Samples )
— 2Fd1 Ti i Replicates | [~ Acquire Standard Samples (again)
6o 23Fid 1 '
L 24 Fd 1 . ~ Automation Options
Auto Focus 25Fid 1 Conditions pt
26 Fid 1 y il ¥ Peak on Assigned Standaids
Update ; ] _ | Sample Setups g
—_— 27 Fid 1 CoO synthetic I Use "Quick™ Standards
Delete All St 12 MgO synthetic File Setups [~ Use Filament Standby Afterwards
Re-Load Current Row = 1 Multiple Setups v Use Confirm During Acquisition
- [T Use Beam Deflection For Position
Delete Selected Samples Import from ASCII (*.POS File) I™ Suppress ROM Based Backlash
Delete Selected Positions Export Selected Samples [to *.POS) I” Confirm All Positions In Sample
[T Combine Multiple Sample Setups
Row Y Z Grain # Focus
ROM Auto Focus
1 -17049.70 | -7077.103 | 65.00159 | 0 E |0 LIUE Do futs

& New Sample " Every Point

" Diglized C Inteval  [5
Standard Points To Acquire Ij_-
Automate Confirm Delay [sec) |T
Standard X Increment [um) I‘—
Re-Standard Y Increment [um) Is—
[~ Re-Standard Interval (hrs) IB—

&+ Use Last Unknown Sample
KeW= 15 Cum= 40 See= 10 Mag= 2533 Mode = Analog Spol [sample Setup [low) Number| ¢ Use Digitized Conditions
Maghnal = 2533 Maglmag= 2533 ImgShift=-2,3 =0 " Use Digitized Sample Setups
" Use Digitized File Setups
Fie Setup = NONE  Use Digitized Multiple Setups
Multiple Setups = NONE Replicates = 1 Run Selected Samples

Click the Run Selected Samples button in the bottom right corner of the window.
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The AutomateConfirmSelected window opens informing the user how many standards were
chosen and asks if the user wants to run these automated samples. Click Yes.

lAutomateConﬁnﬂSelectEd: Using Last Unknown Sample =

¢ Mumber of Standard Position Samples: 12
@ MNumber of Unknown Position Samples: 0
Mumber of Wavescan Position Samples: 0

| Are you sure you want to run these automated position samples?

£

The program then sends the stage motors to the fiducial transformed coordinates for the first
selected standard and opens the Confirm Positions window. Clicking the two-way
Pause/Continue button suspends the 10 second countdown (user defined in the PROBEWIN.INI
file). Adjust the stage motors (X, Y, and Z) to a new, clean analysis position. Click the OK
button of the Confirm Positions window when done, sending the stage to the next standard to
confirm its position. Again, the Confirm Positions window opens, allowing the user to pause
the countdown and adjust the sample position.

If more than one position is digitized, the software moves to the first position and updates all
positions for that sample by the same X, Y, and Z offset.

[C::unﬁrm Positions

[St 12 MgD synthetic

Pleaze adjust the sample stage position and Time remaining
click QK when ready. If pou need mare time IW
click the Pauze button. :
HE" T[an Hemuve ‘ Jug Autu _, ........ P.\, -
ause

On | OF Faraday Cancel | Focus
After the final standard is confirmed, the AcquireStop window appears. Click this OK button to
return to the Automate! dialog box.

AcquireStop

@ Automation Completed
| E
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Calibrate Peak Positions

X-ray peaking may be automated from the Automate! window as follows. Under Automation
Actions click only the Peak Spectrometers box. Under Automation Options click the Peak on
Assigned Standards box. This option causes the program to attempt a peak center on a standard
position sample if the standard is assigned as the primary standard for that element. If the
element has no assigned standard, then the program will attempt to assign one automatically
based on the highest concentration of the elements present among the standards in the run.

Next, click the Peaking button to open the Peaking Options dialog box.

S automate!

-~

Position List [multi-select) [double-click to see data)

(+ Standards
" Unknowns
" Wavescans

Move | Stage

Digitize

12Fid 1
13 Fid 1
14 Fid 1
15 Fid 1

MgO synthetic
Al203 synthetic
SiD2 synthetic

uo2

" All Samples 16 Fid 1 ThSiD4 (Thorite)
17 Fid 1 PbCO3 Plot |
zl""‘ [ = 18Fid 1 ThO2 =

19Fid 1 HISi04 (Hafnon)

Select Stds 20 Fid 1 ThSi04 (Huttonite) Fiducials |
Select All 21 Fid 1_USi04 (Coffinite
—— 22 Fid 1 TiD2 synthetic Replicates I
Go 23 Fid 1 ¥203 synthetic
24 Fid 1 Cr203 (synthetic) Conditi
Auto Focus 25Fid 1 MnO synthetic ikl
26 Fid 1 Fe203 synthetic hematite
Opdete 27 Fid 1 CoD synthetic Sampio Solups
Delete Al St 2401 Wollastonite (Willsboro, NY) File Setups
Re-Load Current Row =1 of 1 Multiple Setups

Delete Selected Samples

Import from ASCII (=.POS File)
Export Selected Samples (to *.P0S)

Delete Selected Positions

KeV =15 Curr= 40 Size= 0 Mag= 2533 Mode =Analog Spot [Sample Setup (row] Number
Magtnal = 2533 Maglmag = 2533 ImgShift =-2, 3 =0
File Setup = NONE
Multiple Setups = NONE Replicates = 1

—Automati

Automation Actions

[~ Confirm Standard Positions
[~ Confirm Unknown Positions
[~ Confi escan Position:

(e csuicomesd

[~ Acquiré"Standard Samples
[~ Acquire Unknown Samples
[~ Acquire Wavescan Samples

[~ Acaquire Standard Samples [again)

v Peak on Assigned Standards

n0L s L C) 1

|~ Use Filament Standby Afterwards
[v Use Confirm During Acquisition

[T Use Beam Deflection For Position
[ Confirm All Positions In Sample
[T Combine Multiple Sample Setups
[~ Use ROM Auto Focus

¢ New Sample " Every Point

(" Digitized " Interval 5
Standard Points To Acquire [
Automate Confirm Delay [sec) 10
Standard X Increment (um) [ 4

Re-Standard Y Increment (um) | g
[~ Re-Standard Interval (his) |6

(¢ Use Last Unknown Sample
(" Use Digitized Conditions

(" Use Digitized Sample Setups
(" Use Digitized File Setups

(" Use Digitized Multiple Setups

Run Selected Samples
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In the Peaking Options dialog box, highlight (select) all of the elements in the Elements to Peak
list box, and click on a Peak Center Method. A spectrometer pre-scan is useful if that element
has not been run recently or if maintenance has occurred on the spectrometer.

Peaking Options

Elements to Peak [multi-select)

Si ka Spec 4 TAP (27786.3)
Ti ka Spec 3 LPET (31430.0)

Cancel

i

ROM Peaking Type

" Intemnal © Parabolic * Maxima (" Gaussian

Threshold [_33 |.33 |-33

" Dual Maxima/Parabolic

" Dual Maxima/Gaussian £ Highost Intorsity

Peak Center Options

[~ Acquire Automated PHA Scan Prior To Peaking
[~ Acquire Automated PHA Scan After Peaking

Spectrometer Order = I " Ac

£ b S
Move Selected Elements To
On-Peak Positions [~ Display PHA Dialog Prior To Peaking (manual)
| [~ Display PHA Dialog After Peaking (manual)

Double-click element to move to a
specific spectiometer peak position

Plot Selected Peak Center
[~ Display Spectrometer Pre-Scan for Confirmation

[~ Display Spectrometer Post-Scan for Confirmation

Move To On Peak [start
analysis) Posilions [v Skip P/B Check Before Peaking Spectrometer:

Click the OK button of the Peaking Options window. Click the Run Selected Samples button
from the Automate! window. This opens the AutomateConfirmSelected window. To run these
automated samples, click Yes.

rAutomateConﬁnﬂSeleded: Using Last Unknown Sample |
Hi

I.-"-_-"- Mumber of Standard Position Samples: 12
Y Number of Unknown Position Samples: 0
MNumber of Wavescan Position Samples: 0

1| Areyou sure you want to run these automated position samples?
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The steps of the automated procedure are similar to the manual peaking procedure described in
the section "Manual Peaking and PHA using the Acquire! Window".

The stage motors move to the position coordinates of the first standard in the Position List list
box. If the Use Confirm During Acquisition box under Automation Options is checked then the
computer automation will pause at each standard (Confirm Positions window will open) for
some user defined amount of time (usually 10 seconds) to allow the operator to adjust the stage
position and focus. The Peak/ROM/PHA Scan Acquisition window opens and the
spectrometers go through the peaking routine to peak center the spectrometer position to the
intensity maximum for all the elements assigned to that standard. After finding a new peak
position and reporting the results to the graph window and the main log window, the stage
motors move on to the coordinates of the next standard highlighted in the Position List list box.
Once situated on this standard, the spectrometers peak center those elements assigned to it. This
procedure continues until all standards are done. When all automation action is complete, the
AcquireStop window appears and requests the user to click the OK button.

An example for the graph displayed in the Peak/ROM/PHA Scan Acquisition window for Al
Ka on TAP for Al203, using the ROM based peak center method and maxima fitting, is given
below.

[ %4 Peak/ROM/PHA Scan Acquisition ( 32465.8, 1699.49) Lo [ o

| 69 et ] ec] 3| 28] < | <[ wa] +| wa|i| |G /| 2[Q

Fine Scan, Threshold=393,
Centroid=32473.38, PtoB=13.8

oo ittt Sttty v Tt Y e O TTTINTTTTES '

.............................

'
|

I Ll 1 Ll Ll 1

321562 32179 3WT6  I2M13 0I0  I246LT  SHB4 325881 /498 wTi1L 12T

TAP, .75 sec per point
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The following summary of the peak automation for two standards is found in the main log
window.

|#¢* Probe for EPMA [CAUserData\Doe\sili
File Edit Standard Xray Analytical Window Run Output Help
Acquire! Analyze! Automate!

Starting spectrometer peaking procedure for Mg ka on spectro 1 (TAP)...
ROM Scan completed on spectro 1 with 50 total points
Mg ka Spectro 1, StopPk: 38408.0, StopI: 109.2

ROM Brent's Maxima Peak Center Results:

Element Spectr Peaked StartPk StopPk Std Offset StartI Stopl
‘ Si ka 4 TAP Yes 27738.0 27550.2 453 190. 708.7 723.4
! Ti ka 3 LPET Yes 31430.0 31268.3 22 162. 409.6 427.1
§ Al ka 4 TAP Yes 32465.9 32472.4 13 -6.5 1175.5 1195.
V ka 2 LLIF Yes 62209.1 62319.8 23 -111. 514.1 509.
Cr ka 2 LLIF Yes 56898.5 56742.6 24 156. 1276.5 1299.
U Fe ka 5 LLIF Yes 48085.0 48261.8 26 -146. 1400.6 1351.
i Mn ka 5 LLIF Yes 52202.0 52244.0 25 -11. 59.3 48.
Mg ka 1 TAP Yes 38499.2 38408.0 473 91.2 118.5 109
‘ Ca ka 3 LPET Yes 38387.0 38419.4 2401 -20. 370.5 352.8
Na ka 1 TAP Yes 46362.9 46153.9 303 209. 385.3 368.4

jiCalibrate Peak Positions Automation Action is Completed

Acquire: Ready
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Acquire Standard Samples

The next step is to automate the acquisition of x-ray counts on all primary and MAN background
standards as calibration for the unknown samples. Again, click the Select Stds button in the
Automate! dialog box to select all current standards in the run, highlighting them in the Position
List list box. Next, under Automation Actions, click only on the Acquire Standard Samples box.
From the Automation Options choices select the number of Standard Points To Acquire and
whether to Use Confirm During Acquisition.

In this example, only one XY Z(W) position was digitized for each standard, but four standard
points are chosen along with a Standard X Increment of 15 um. This means that the first
measurement will be performed in the digitized position, and for each consecutive measurement
the X position will be shifted by +15 pm. This value should be sufficiently larger than the beam
diameter (here 10 um) to prevent overlapping measurements. The user has to ensure that
sufficient space is available in the X direction on the standard grains for this operation.
Alternatively, additional measurement positions could be digitized for each standard.

T e

Position List [multi-select) (double-click to see data) Automation Acltions
~ . Move Stage . oo
& Standards 12Fid 1 MgO synthetic [~ Confum Standard Positions
" Unknowns 13 Fid 1 AI203 synthetic [~ Confitm Unknown Positions
" Wavescans 14 Fid 1_Si02 thet [~ Confum Wavescan Positions
" All Samples Thgiﬂ; (Thorite) P Peaking
PbCO Plot
-.‘""“_L] ThO2 ¥ Acquire Standard Sampl

HISi04 [Halnon)
ThSi04 [Huttonite)
USi04 (Coffinite

Fiducials | . s
[~ Acquie Wavescan Samples
Replicates | [™ Acquire Standard Samples (again)

Automation Optlions

Select Stds
Select All
Go

Auto Focus

Update 27 Fid 1 CoO synthetic -
Delete Al | [ 'St 473 Dlivine (Fo90) USNM 111312/444 Fie Setups
ReLoad | Current Row = 1 of 1 Multiple Setups
Delete Selected Samples Import from ASCII (*.POS File)
Export Selected Samples (to *.P0OS)

Conditions
¥ Peak on Assigned Standard

[™ Use "Quick” Standards

[7 Use Filament Standby Afterwards
[7 Use Confirm During Acquisition
I Use Beam Deflection For Position

-

[~ Conlirm All Positions In Sample
| Combine Multiple Sample Setups

[7 Use ROM Auto Focus
(= New Sample " Evety Point
" Diglized " Interval 5

Standard Points To Acquire

Sample Setups

Delete Selected Positions

Automate Conliim Delav (secl | 1p

Standard X Inciement (um)

[7 Re-Standard Interval [(his) |6

o
‘&
-~
-~
~

Use Last Unknown Sample

Use Digitized Conditions

Use Digitized Sample Setups

Use Digitized File Setups i
Use Digiized Multiple Setups

KeV = 15 Cunr= 40 Swe= 10 Mag= 2533 Mode = Analog Spot [Sample Setup (row) Number
Maganal = 2533 Maglmag = 2533 ImgShift = -2, 3 w0

File Setup = NONE

Multiple Setups = NONE Replicates = 1

Hun Selected Samples I
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Finally, click the Run Selected Samples button. The AutomateConfirmSelected window
opens again, stating how many standards are chosen and how long the run is expected to take and
asking if these automated position samples should be run. Click Yes.

!'AutamateConﬁnﬂSelected: Using Last Unknown Sample - w5

[ I‘-\_____,-' Mumber of Unknown Position Samples: 0
i Murnber of Wavescan Position Samples: 0

Mumber of Standard Position Samples: 14

Elapsed Time for Last Standard Acquisition: 49 seconds

Projected Time for All Standard Acquisitions: 1.1 hours
il Total Projected Time for All Acquisitions: 1.1 hours

Are you sure you want to run these automated position samples?

Yes Mo

The stage moves to the coordinates of the first standard in the Position List list box. If Use
Confirm During Acquisition was chosen, the Confirm Positions window opens, allowing a
readjustment of the stage position and optical focus. X-rays are counted on peak and off peak
positions for all elements as specified earlier. Progress can be monitored in the Acquire!
window.

*# Acquire! ;&‘:"
SP1 SP2 SP3 SP4 SP5 X Y Z Spectro Progress
| 38499.0 62209.1 31430.1 27786.3 48115.6 300.000 1125.00 310.500 e LU L et
Mg-TAP V-LLIF Ti-LPET Si-TAP Fe-LLIF Absorbed
[ 4.51 4.49 4.49 4.49 4.48 1
I 68. 235 . 245. 107. 143. .000000

Cunent Sample: [St 24 Set 1 = Cr203 (synthetic)

Start Standard or Unknown Acquisition

|Normal Acquisition Standard

L S v o B8
px
New Sample PHA Acquisition Option Peaking Dptions Magrificaion =5

Elements/Cations Peak/Scan Options Special Options Start Peaking BgamMude /Analog Spot

Kilovolts 15

Analytical Conditions Count Times Sta Imaging Beam quent 10

Beam Size 0

Standard Assignments Move

Finally, the Faraday cup is measured. The stage moves 15 pum in the X direction and the
procedure is repeated for the remaining three points as specified in the Automation Options
section of the Automate! dialog box. After completing data collection on the first standard, the
stage travels to the next standard in the list and acquires four complete analyses on that standard.
After finishing the automation schedule the familiar AcquireStop window opens and requires
the user to click the OK button, thereby returning to the Automate! window.
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The log window result for the x-ray count acquisition for the Augite Kakanui standard is seen
below.

##% Probe for EPMA [C:\UserData\Doe\silicates01.MDE] = G s
File Edit Standard Xray Analytical Window Run Output Help
Acquire! Analyze! Automate! Plot
DoLoa v A~
ELWT: .000
On-Peak (off-peak corrected) or MAN On-Peak X-ray Counts (cps/39.99426nA) (and Faraday Current):
ELEM: 5i ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka BEAM
BGD : MAN OFF OFF OFF OFF MAN OFF MAN MAN OFF
SPEC: 4 3 4 2 2 5 5 1 3 1
CRYST: TAP LPET TAP LLIF LLIF LLIF LLIF TAP LPET TAP
ORDER: 1 2 2 2 1 1 2 2 1 1
162G 1865.4 43.3 317.0 1.2 7.7 432.4 10.0 686.5 1083.1 53.9 39.984
163G 1852.0 41.8 326.5 1.5 8.1 445.0 8.1 699.2 1088.0 54.3 40.000
164G 1871.3 48.6 315.2 -3.3 7.2 446.0 12.0 701.6 1078.1 52.8 40.025
165G 1865.1 41.7 321.8 -9 6.8 442.8 10.9 699.8 1087.2 50.6 39.971
AVER : 1863.4 43.8 320.1 -.4 7.5 441.6 10.2 696.8 1084.1 52.9 39.995
SDEV: 8.1 3.2 5.1 2.2 +8 6.2 1.7 6.9 4.5 2.7 .023
1SIG: 13.6 2.8 5.8 1.7 2.0 6.6 1.8 8.3 10.4 2.5
SIGR: .60 1.15 .88 1.27 .27 .94 .90 .83 .44 .66
SERR: 4.1 1.6 2.6 1.1 .3 31 .8 3.5 2.3 .8
|3RSD: .44 7.41 1.59 -618.45 T7.18 1.41 16.16 1.00 .42 3.15
Off-Peak (calculated) X-ray Counts (cps/39.99426nA):
ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
i TYPE: NONE LINEAR LINEAR LINEAR LINEAR NONE LINEAR NONE NONE LINEAR
162G -— 36.1 18.3 30.5 30.6 -—— 24.7 —-— —-—— 11.1
[ 163G ——— 37.1 18.3 29.6 30.3 ——— 23.5 ——— —-——— 12.5
! 164G m—— 33.9 17.9 32.1 32.5 ———— 23.6 D e 10.8
165G ———ae 37.0 19.7 30.9 30.0 ———— 22.3 ——— — 11.9
AVER: s 36.0 18.5 30.8 30. = 23.5 S e 11.6
SDEV: —— 1.5 .8 1.0 1.1 —— 1.0 -— ——— .8
Raw Hi-Peak X-ray Counts (cps/39.99426nA):
ELEM: Si ka Ti ka Al ka Vka Crka Feka Mnka Mgka Caka Naka
162G -— 34.2 16.6 29.8 32.2 -— 25.3 —-—— —-— 10.9
163G —— 40.0 16.7 32.3 29.8 == 24.3 =S = 10.8
164G =l 34.3 15.6 30.8 33.5 ———. 24.7 —— st ivcie 10.7
165G —_— 39.8 19.2 28.0 30.4 -— 22.17 — — 11.4
AVER: ——— 37.1 17.0 30.2 31.5 — 24.2 SS——— — 11.0
SDEV: Fer— 3.2 1.5 1.8 1.7 e 1.1 mem— m—— .3
1SIG: it 2.7 1.8 2.5 2.5 S 2.2 e ey 1.5
SIGR: e i.18 .B4 «73 .66 = .50 == = +21
Raw Lo-Peak X-ray Counts (cps/39.99426nA):
ELEM: Si ka Ti ka Al ka V ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
162G S —— 37.9 20.0 31.1 29.1 —-—— 24.2 e —— e 11.3
163G ——— 34.2 19.9 27.0 30.9 ——— 22.7 ——— —— 14.3
164G = 33.5 20.1 33.4 31.6 ———— 22.5 C el ——r— 11.0
165G === 34.3 20.2 33.7 29.7 —-——— 21.9 === R 12.3
AVER: -— 35.0 20.0 31.3 30.3 -— 22.8 — —-—— 12.2
SDEV: Ry 2.0 .1 3.1 1.2 ! 1.0 = =S 1.5
1S8IG: et 2.6 2.0 2.5 2.5 — 2.1 ———— e 1.6 )
SIGR: —— .76 .05 1.24 .47 ——— .46 ——— ——— .95 |
Acquire: Ready Cancel Pause

Off-peak counts were not collected for Si, Fe, Mg, and Ca, where MAN background correction
was specified. In addition to the four individual lines of count data, the AVER, SDEV, 1SIG,
SERR, and %RSD are calculated. AVER is the average intensity reading of each element column.
SDEV is the standard deviation of these results, 1SIG (one sigma) is the predicted standard
deviation, and SERR (standard error) is essentially the precision of the average. %RSD (percent
relative standard deviation) is the SDEV divided by the AVER times 100. See the User’s Guide
and Reference documentation for exact equations. The output of the raw data counts for the
remaining standards is not shown here to save space.
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Evaluate Standard Count Data

After standard data is acquired it is useful to check the data for agreement among standards and
for possible interferences. Click the Analyze! button in the main PROBE FOR EPMA log

Wi

ndow.

7 Probe for EPMA [C:\UserData\Doe\silicates01.MDB]

File Edit Standard Xray Analytical Window Run Output Help
rowin | o>

AVER: i 36.0 18.5 30.8 30.9
SDEV: s 1.5 .8 1.0 1.1

Raw Hi-Peak X-ray Counts (cps/39.99426nA):

ELEM: Si ka Ti ka Al ka V ka Cr ka
162G ——— 34.2 16.6 29.8 32.2
163G —— 40.0 16.7 32.3 29.8
164G —— 34.3 15.6 30.8 33.5
165G — 39.8 19.2 28.0 30.4

AVER: — 37.1 17.0 30.2 31.5

SDEV: —_— 3.2 1.5 1.8 1.7

151IG: — 2.7 1.8 2.5 2.5

SIGR: —_— 1.18 .84 .73 .66

Raw Lo-Peak X-ray Counts (cps/39.99426nA):

ELEM: Si ka Ti ka Al ka V ka Cr ka
162G i 37.9 20.0 31.1 29.1
163G —— 34.2 19.9 27.0 30.9
164G o 33.5 20.1 33.4 31.6
165G —— 34.3 20.2 33.7 29.7

AVER: — 35.0 20.0 31.3 30.3

SDEV: —— 2.0 .1 3.1 1.2

1SIG: — 2.6 2.0 2.5 2.5

SIGR: — .76 .05 1.24 .47

Automate!

Fe ka

Fe ka

23
1

Mn ka
25.
24.
24,
22.

24.
n B
2.
.5

Mn ka
24.

«3
.0

3

oON KN NS w

N

[*- I & N ]

(- -]

Mg ka Ca ka

Mg ka Ca ka

Open: Ready
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This opens the Analyze! dialog box. The Sample List list box contains the list of the standards
that on which data has been acquired. To examine the raw count data acquired on any standard
run under automation, first select the standard of interest and click the Data button.

[ o
s Analyze! - - o | )
Sample List ll:nulti-:elecl] [double-click to see intensity data) 1 P, S - e Combine Selected S amples |
@ Standards: St 24 Set 2 Ci203 (synthetic) - |_oEscel | Combine Analysis Lines From
" Unk St 25 Set 2 MnO synthetic < Selected Samples
P wr;:::::: s |St 26 Set 2 Fe203 synthetic hematite t'l’:.tse':;;"::;ﬂ Calculation Options - "
~ Aleaeent |st_285et 2 NiD synthetic C°’"§;'|":cflz‘§'a-'r:;§’°m
amples Gt 2401 Set 2 Wollastonite [Willsboro, NY) P Bet I
SelectAl | 1St 303 Set 2 Albite, Amelia L] ; U::fll ; ;:;Eg m;mi Regiat Sort Stat and Data Grids By
Add To St 453 Set 2 Augite, Kakanui USNM 122188 > Geological/&tomic Number
Sntups St 469 Set 2 Hypersthene, johnstown USh = Disabla Jelacted 5 ampiols] Match
-1 1St 473 Set 2 Olivine (Fo90) USNM 111312 Enable Selected Sample(s) [~ DoMot Dutput To Log
Save Setups Un 3 *template for pyroxene elements = ) - =
Cornbined Conditions | CountTimes | b wocoenogs et
i N I
Standard Assignments | Specified Concentrations | Name/Description | Conditions | Elements/Cations | A Ahiew Somple
- Search For Remove
a Total Oxygen T otal Weight % “Shared" Bgds | “Shared" Bads
" Calculated Dxygen Z-Bar Boune arrection
Excess Oxygen Atomic Weight Cieate Material File
Lo [ I | I {
« [ b
Disable Selected Line(s) | Enable Selected Line(s) | Analyze Selected Line(s) |
Co | i E | [ | I -
L
< [l ’
i Cancel Next | 4
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The raw count data for the four automated measurements of the Augite Kakanui standard are
shown below. Each individual line (162 G to 165 G) is illustrated along with the Average, Std
Dev, OneSigma, Std Err, %Rel SD, and Minimum and Maximum of the acquired points. This
count data is also printed to the log window.

** Analyze! @Eﬂ
Sample List [multi-select) [double-click to see intensity data) e S— — Fombie Sk =0 Sanoiee
o si |5t 24 Set 2 Cr203 (synthetic) - Exce Combine Analysis Lines Fram
: > St 25Set 2 MnO synthetic . : : A
" Unknowns St 26 Set 2 Fe203 synthetic hematite List Standard Calculation Options - -
(" Wavescans |Gy 28 Set 2 Ni0 synthetic Intensities Combine Data Lines From
" All Samples |5t 2401 Set 2 Wollastonite [Willsboro, NY) - ) Bet e Selected Samples
Select Al St 303 Set 2 Albite. Amelia LiiPatise BetwssnSamples: & | Repart || = o e
ite, Kakanui [~ Use All Matix Conections GeoloaoolAlGm Numhsr
Asd‘: To St 469 Set 2 Hypersthene. johnstown USh = | Disable Selected Samplels)
BRUPE St 473 Set 2 Olivine (Fo90) USP:IM 111312 Enable Selected Sample(s) [~ Do Not Output To Log
Save Setups Un 3 = template for pyroxene t i - - )
Combined Conditions I Count Times | Combine.thie Selecied S ancies
= z = = into & New S
Standard Assignments | Specified C | Name/D P | Conditions I Elements/Cations | into 3 New Sample
- - Search For Remave
St 125et 1 MglO synthetic - .000  Total Dxygen .000  Total Weight % "Shared" Bgds | "Shared" Bods
T0 = 40, KeV = 15, Beam = 10, Size = 0 I 000 CaleulstedOxpgen [ pop  Z-Bar ndary Correctio
#-1ap Counts [cps/10.0109n4) 000  Eucess Ouygen 000 || Sbom ook -
Copy | SikaOff |[TikaDff [AlkaDff |[VkaDff [CrkaOff [FekaDff |[MnkaOff |MgkaOff [CakaOff |NakaOff |[Beam [
Average: 1863.4 438 320.1 -4 75 4416 10.2 696.8 1084.1 52.9 39.995
Std Dew: 8.1 3.2 5.1 2.2 5 6.2 1.7 6.9 4.5 1.7
OneSigma: 136 28 58 1.7 2.0 6.6 18 83 10.4 25
Std Em: 41 1.6 2.6 1.1 3 31 8 35 23 .8
%Rel 5D: A4 4 1.59 -618.45 7.15 1.41 16.16 1.00 .42 3.15
Mini 1852.0 41.7 315.2 -33 6.8 432 4 81 686.5 1078.1 50.6 39.971
Maximum: 1871.3 48.6 326.5 1.5 8.1 446.0 12.0 701.6 1088.0 54.3 40.025
€ gl »
Disable Selected Line(s) | Enable Selected Line(s) | Analyze Selected Line[s) |
C SikaOff [TikaOff [AlkaOff [VkaOff [CrkaOif [FekaOff [MnkaOff |MgkaOff [CakaOff [NakaOfif [Beam [ -
162 G 1 433 317.0 1.2 7.7 432.4 10.0 686.5 1083.1 539 39.984
163G 1852.0 41.8 326.5 1.5 8.1 445.0 8.1 699.2 1088.0 54.3 40.000
164 G 1871.3 486 315.2 -3.3 T 446.0 120 7016 1078.1 528 40.025
165G 1865.1 41.7 321.8 -9 6.8 4428 10.9 699.8 1087.2 50.6 39.971 2
< [l [}
Cancel Next
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Examine the raw count data for each standard. If more than one sample/standard is selected for
assessment, select the Pause Between Samples check box.

.r Analyze! C=ren
~ Sample List [multi-select) [double-click to see intensity data) | ERaw .
7 P ‘ S| T2 Combine Selected Samples
+ Standards 52 ge: g‘ézz%%’[’“":;l;‘_ ) o | oEweel | Combine Analysis Lines From
el T spnl ic -
ghnknons 255et 2 Mn0 synthetic List Standard (10 1ation Options Csiintd S s
" Wavescans 26 Set 2 Fe203 synthetic hemalite Intensities Combine Data Lines From
" All Samples 28 Set 2 NiD synthetic | Selected Samples
Select All St 2401 Set 2 Wollastonite [Willsboro, NY) .
T St 303 Set 2 Albite, Amelia iSRS %2;&5;:&.‘332 et
Setu 2 2 Augite, Kakanui USNM 1221 ‘ Disable Selected S amplefs) | T
e 2 Hypessthene. johnstown UShes Enable Selected Sample(s) = [~ Do Not Dutput To Log
LYl ¢ 473 Set 2 Dlivine [Fo90) USNM 11131284 - = :
Combined Condtions | Count Times | Combine the Selected S ampies
= : = = into 3 New S
Standard Assignments | Specified C | Nome/Description| Conditions | Elements/Cations | ™% 2" 5P
- - Search For Remave
St 125et 1Mg0 synthetic - 1000 Total Oxygen .000  TotalWeight % "Shared" Bgds| "Shared” Bods
T0 = 40, KeV = 15, Beam = 10, Size = 0 o .000  Calculated Oxygen 000 Z-Bar ion
Yeray Counts (cps/10.0109n4) 000 Excess Owgen 000 Atomic Weight il o
Copy | SikaOff [TikaOf |AlkaOff |VkaDff |[CrkaOff |FekaOff |MnkaOff |MgkaOff |[CakaODff |MakaOff |Beam |
Average: 1863.4 438 320.1 -4 75 4416 10.2 696.8 1084.1 52.9 39.995
Std Dev: 8.1 3.2 5.1 22 5 6.2 1.7 6.9 45 1.7
OneSigma: | 13.6 28 5.8 1.7 20 6.6 1.8 83 10.4 25
Std En: 41 16 286 1.1 3 31 8 35 23 8
%Rel SD: 44 7.4 1.59 -618.45 7.15 1.41 16.16 1.00 .42 315
Mini 1852.0 41.7 315.2 33 6.8 432.4 8.1 686.5 1078.1 50.6 39.971
Maximum: | 1871.3 486 326.5 15 8.1 446.0 12.0 701.6 1088.0 54.3 40.025
« |3 3
Disable Selected Line(s) | Enable Selected Linefs) | Analyze Selected Linels) |
C SikaOff [TikaO# [AlkaODHf |VkaDHf [CrkaOH [FekaODff |[MnkaOff |Mgka D [CakaODff |NakaOff |[Beam lif=
162 G T 433 317.0 1.2 7.7 432.4 10.0 686.5 1083.1 53.9 39.984 E
163G 1852.0 41.8 326.5 1.5 8.1 445.0 8.1 699.2 1088.0 54.3 40.000
164 G 1871.3 486 315.2 33 7.2 446.0 12.0 7016 1078.1 52.8 40.025
165G 1865.1 41.7 321.8 -9 6.8 4428 10.9 699.8 1087.2 50.6 39.971 4
« |J 3
Cancel |  Next | .

140



When this box is checked, the program will automatically pause after displaying each analysis
until the user clicks the Cancel or Next (red flashing) buttons on that are located at the bottom

of the log window.

141

! Analyze! [ )
Sample List [multi-select) (double-click to see intensity data) | Combine Selected Samples
- Analyze ‘ Raw Data
+ Standards gi ge: g 322%33?"“‘;"? . Combine Analysis Lines From
el L} synthelic |
l'(: ankuuwns 25 Set 2 MnD synthetic List Sla"da'd Calculation Dptions ociciad il
BYEECONE 26 Set 2 Fe203 synthetic hematite ~ Combine Data Lines From
" All Samples 28 Set 2 NiD synthetic A Selected Samples
Select Al St 2401 Set 2 Wollastonite (Willsboro, NY] 8Pt | T ot Stal and Data Grids By
AddTo St 303 Set 2 Albite. Amelia E T, Geological/Atomic Number
ety ': St 453 Set 2 Augite. Kakanui USNM 1221 |— Disable Selected Sample(s) T,
B St 469 Set 2 HJFPG'S‘hene johnstown UShey Enable Selected Sample(s) il [~ Do Not Output To Log
Save Setups 5t 473 Set 2 Olivine (Fo390) USNM 1113138 - i
Combined Condttions | _ CountTimes | oo v et Samples
= = into a New 5
Standard Assignments I Specified C I Name/D | Conditions I Elements/Cations | iy SHEW S B
= Search For Remave
St 125et 1 Mgl synthetic - _000  Total Dxygen .000  TotalWeight % "Shared" Bgds | "Shared" Bads
T0O = 40, KeV = 15, Beam = 10, Size = 0 = 000 Calculated Oxygen 000 Z-Bar Ba ofrectior
%18y Counts (cps/10.0109n4) 000 Excess Oxygen LOOON | homes ¥ sk : L
Copy | SikaOif |[TikaOif [AlkaDff |[VkaDfi [CrkaOif [FekaDif |MnkaODff |MgkaDff [CakaOff |NakaOff [Beam
Average: 1863.4 438 320.1 -4 75 4416 10.2 696.8 1084.1 52.9
Std Dev: 81 32 51 22 5 6.2 1.7 6.9 45 1.7
OneSigma: 13.6 28 5.8 1.7 20 6.6 1.8 8.3 10.4 25
Std Em: 41 16 26 1.1 3 31 8 35 23 8
%Rel SD: A4 7.4 1.59 -618.45 7.15 1.41 16.16 1.00 42 315
Mini 1852.0 41.7 315.2 -3.3 6.8 432.4 81 686.5 1078.1 50.6 39.971
M aximum: 1871.3 48.6 326.5 15 8.1 446.0 120 701.6 1088.0 54.3 40.025
™| b
Disable Selected Line(s) | Enable Selected Linefs] | fnhze Selected Linefs) |
C SikaOif |TikaOff J|AlkaOff [VkaOff |CrkaOff [FekaOff |MnkaOff |MgkaOff |CakaOff |MakaOIf |Beam [T
162 G BE 43.3 317.0 1.2 7.7 432 4 10.0 686.5 1083.1 539 39.984 \jl
163 G 1852.0 41.8 326.5 15 8.1 4450 81 699.2 1088.0 543 40.000
164 G 1871.3 48.6 315.2 -3.3 7.2 446.0 12.0 701.6 1078.1 52.8 40.025
165 G 1865.1 417 321.8 -9 6.8 442 8 109 699.8 1087.2 50.6 39.971 =
™
| Click Next button when ready... Caifcel Mext | .




If there are any bad data points, use the Delete Selected Line(s) button to flag a line of data as
bad. Inthe Augite Kakanui standard, seen below, line 163 G (good) shows the lowest Si and
highest Al counts which could indicate contribution of a small inclusion to the analysis. To
delete, click on the line number in the first column, highlighting the line. Next click the Delete
Selected Line(s) button.

ol 5

*# Analyze!
Sample List [multi-select) (double-click to see intensity data) | Combine Selected Samples
- Analyze Raw Data
@ Standards g: gi ge: g\ézz%g’i“"“:z:? ) Combine &nalysis Lines From
el i} synthetic] 7
; NAMNNIR St 25 Sct 2 MnO) synthotic List Standard (o1 ation Options Soibcid SHHe
LGl St 26 Set 2 Fe203 synthetic hematite Intensities Combine Data Lines From
UL St 28 Set 2 Ni synthetic Report Selected Samples
St 2401 Set & - i
Seiect Al . [~ Use All Matriz Conections Ei:lnlglgaif::ﬂgl[o)n‘:tiz ﬁ[::fbi:’
Asi':“T': ‘ Disable Selected Sample(s)
B Enable Selected Sample(s) [~ DoNot Dutput To Log
Save Setups S5t 473 Set - i
Combined Condtions | _ CountTimes | oo v et Samples
= = into a New 5
Standard Assignments I Specified C | Name/D | Conditions ‘ Elements/Cations | D SHEW SBTpe
= Search For Remave
St 125et 1MgD synthetic I 000  Total Oxpgen 000 Total'wWeight % "Shared" Bods | "Shared" Bods
TO = 40, KeV = 15, Beam = 10, Size = 0 - 000 Calculasted Oxygen 000 Z-Bar ourid orrection
%18y Counts (cps/10.0109n4) 000 Escess Oxygen 28001 Atomc ¥ <o) i
Copy [ SikaOif |[TikaOif [AlkaDff |[VkaDfi [CrkaOif |[FekaDif |MnkaODff |MgkaDff [CakaOff |NakaOff [Beam
Average: 1863.4 43.8 3201 -4 7.5 4416 10.2 696.8 1084.1 52.9
Std Dev: 81 32 51 2.2 5 6.2 1.7 6.9 45 1.7
OneSigma: 13.6 28 5.8 1.7 2.0 6.6 1.8 8.3 10.4 25
Std Em: 41 1.6 26 11 3 31 .8 3.5 2.3 .8
%Rel SD: A4 7.4 1.59 618.45 7.15 1.41 16.16 1.00 42 315
Mini 1852.0 41.7 315.2 -3.3 6.8 432.4 8.1 686.5 1078.1 50.6 39.971
Maximum: 1871.3 48.6 326.5 1.5 8.1 446.0 12.0 701.8 1088.0 54.3 40.025
™ b
S Disable Selected Line[s) Enable Selected Line(s) | Analyze Selected Linefs) |
Copy SikaOff |TikaDif [AlkaDff |[VkaOff [CrkaOff [FekaOff |[MnkaOff |[MgkaOff |[CakaOff |MakaOfif [Beam J_ -
1865.4 43.3 37.0 1.2 7.7 432.4 10.0 686.5 1083.1 53.9 39.984 F
163 6 B52.0 | 418 [ 3266 [ 15 [ 81 [ 4460 [ 81 [ 6992 [ 10880 [ 543 [ 40.000
1871.3 48.6 315.2 -3.3 7.2 446.0 12.0 701.6 1078.1 52.8 40.025
165 G 1865.1 417 321.8 -9 6.8 442 8 109 699.8 1087.2 50.6 39.971
€l »
| Click Next button when ready. . Cancel |l Next | .

This opens the SampleDeleteLines window.

==

rSampIEDeleteLinﬁ 4

p C
k- e

Delete line(s) 163, in sample 5t 453 Set 2 Augite, Kakanui USNM
1221427

Click the Yes button.
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The computer will flag this line with a B (bad) and ignore this data for any subsequent
calculations, but the raw point data is still kept in the SILICATES01.MDB data file. Note that

data lines can always be undeleted later with the Undelete Selected Line(s) button.

Py

Combined Condtions |

*# Analyze!
Sample List [multi-select) (double-click to see intensity data) | .
. Anclr Raw Data Combine Selected Samples
* Standards gi ge: 5322%33?‘"“:?'2‘9 ) Combine &nalysis Lines From
el i synthetic| 7
AL 25 5ot 2 MnD synthetic List Standard (o1 lation Options Soibcipd Sve
Wavescans 26 Set 2 Fe203 synthetic hematite Intensities Combine Data Lines From
" All Samples 28 Set 2 NiD synthetic rm v Report Selected Samples
Select Al St 2401 Set 2 Wollastonite [Willsboro, NY) et Sort Stat and Data Grids B
Add T St 303 Set 2 Albite. Amelia 1L ee o s Conectons e G:ala;ic:{:momiz N[alm'-sbe:J
e ': St 453 Set 2 Augite. Kakanui USNM 1221 ‘ Disable Selected S ample(s) Nt
i St 469 Set 2 Hypeulhene johnstown US| Enable Selected Sample(s) 3 [~ Do Not Output To Lag
Save Setups 5t 473 Set 2 Olivine (Fo390) USNM 1113138

Count Times | oty the Selscted Samples

into a New Sample

Standard Assignments I Specified C

| Namesn

| Conditions ‘ ElamenlsICatiunsl

Search For

Remave

St 125et 1 Mg0 synthetic & 000  Total Oxygen 000 Total'wWeight %

T0O = 40, KeV = 15, Beam = 10, Size = 0 = [7.000 Calculated Dxygen 000 Z-Bar
%18y Counts (cps/10.0109n4) 000 Excess Oxygen ER00]N i Siomc <o)

"Shared" Bgds| "Shared" Bgds

Copy | SikaOif |[TikaOif [AlkaDff |[VkaDfi [CrkaOif [FekaDif |MnkaODff |MgkaDff [CakaOff |NakaOff [Beam
Average: 1863.4 438 3201 -.4 7.5 4416 10.2 696.8 1084.1 52.9 39.995
Std Dev: 8.1 32 5.1 22 5 6.2 1.7 6.9 45 1.7
OneSigma: 136 28 58 1.7 20 6.6 18 83 10.4 25
Std Em: 41 1.6 26 1.1 .3 31 8 35 23 .8
%Rel 5D: A4 [ 1.59 -618.45 715 1.41 16.16 1.00 42 3.15
Mini 1852.0 41.7 3152 -3.3 6.8 432.4 8.1 686.5 1078.1 50.6 39.971
Maximum: 1871.3 486 326.5 1.5 8.1 446.0 120 701.6 1088.0 54.3 40.025
‘ |_|
S Disable Selected Line{s) Enable Selected Line(s) | Analyze Selected Linels) |
Copy Sika TikaOff |AlkaOff [VkaOff [CrkaOif [FekaOff |[MnkaDff [MgkaOff [CakaOff |NakaOif [Beam J_ -
1865.4 433 317.0 1.2 7.7 432.4 10.0 686.5 1083.1 53.9 39.984 3
1638 B52.0 326.5 | 6992 | 1088.0 | 543 | 40.000
1871.3 486 315.2 7.2 446.0 120 701.6 1078.1 52.8 40.025
165 G 1865.1 417 321.8 -,9 6.8 4428 108 699.8 1087.2 50.6 39.971
« | G
| Click Next button when ready. . Cancel |l Next |

At this point, the user has collected all standardization data and is ready to make MAN
background assignments for the elements Si, Fe, Mg, and Ca.
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Assign MAN Background Calibrations

From the main PROBE FOR EPMA log window, select Analytical from the menu bar and click
Assign MAN Fits from the menu choices.

7" Probe for EPMA [Ci\UserData\Doe\silicates01.MDB]

File Edit Standard Xray | Analytical | Window Run Output Help

Acquire! Analysis Options
|
(AVER: T 24 Assign MAN Fits
SDEV: -——- 1
Clear All MAM Assignments (use default)
Raw Hi-Peak ¥-ray Co Use Off Peak Elements For MAM Fit (Use on-peak intensities from elements acquired using off-peak backgrounds)
[ELEM: 51 ka Ti
1626 o 34 Use MAN Correction For Off Peak Elements (Calculate MAN backgrounds for elements acquired using off-peak backgrounds)
1630 o 40 Empirical MACs
164G -——- 34
165G _—— 39 Empirical APFs
AVER: e 37 ZAF, Phi-Rho-Z, Alpha Factor and Calibration Curve Selections
SDEV: - 3
P e 4 Create Virtual Standard Intensity
SIGR: — 18 Update Dead Time Constants
Raw Lo-Peak ¥-ray Co Student's "t" Table
ELEM: 51 ka T1 CalcZAF Calculations
162G -——- 37
163G - 34.2 19.9 27.0 30.9 22.7 -
164G -——- 33.5 20.1 33.4 31.6 22.5 —-——=
165G —-——= 34.3 20.2 33.7 259.7 -———= 21.9 -
IAVER : —-—— 35.0 20.0 31.3 30.3 22.8 —-——=
SDEV: - 2.0 .1 3.1 1.2 1.0 -
15IG: —-——- 2.6 2.0 2.5 2.5 -——= 2.1 —-——=
SIGR: ——= .76 .05 1.24 .47 ——— .46 ———=
Open: Ready

This opens the MANLoadNewElements window. Default standards have now been assigned
for the background correction of each element based on the standard database.

Probe for EPMA [C\UserData\Doe\silicates01.MDI

File Edit Standard Xray Analytical Window Run Output Help
Acquire! Analyze! Automate! Plot!

ELEM: 5i ka Ti ka Al ka WV ka Cr ka Fe ka Mn ka Mg ka Ca ka Na ka
162G —-——= 37.9 20.0 31.1 29.1 —-——= 24.2 —-——= —-——= 11.3
163G —-——= 34.2 19.9 27.0 30.9 —-——= 22.7 —-——= —-——= 14.3
164G - 33.5 20.1 33.4 31.6 = 22.5 - 11.0
165G —-——= 34.3 20.2 33.7 29.7 —-——= 21.9 -———= -———= 12.3

MAMNLoadNewElements

AVER: —-——= 35.0 20.0

SDEV: ——— 2.0 .1

15IG: —_— 2.6 2.0 6| Default MAM background assignments were loaded, Check each

SIGR: —_— LT6 .05 WY element MAN fit and modify if necessary by helding down the <cntrl>

Calculating All Standard K-faq "~ key while clicking the mouse to select or deselect standards in the

Standard 12 MgO synthetic Standards list. Click the Update Fit button to re-fit the selected

Standard 13 Al203 synthetic standards.

Standard 14 Si02 synthetic

Standard 22 Ti02 synthetic

Standard 23 V203 synthetic

Standard 24 Cr203 (synthetic)

Standard 25 MnO synthetic
Standard 26 Fe203 synthetic hematite
Standard 28 Ni0O synthetic

Standard 2401 Wellastonite (Willsboro, NY)
Standard 303 Albite, Amelia

Standard 453 Angite, Rakanmi USHM 122142
Standard 469 Hypersthene, johnstown USHM #746
Standard 473 Olivine (Fo90) USNM 111312/444
Standard K-factors Calculated

Open: Ready Cancel

Click the OK button.
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This opens the MAN Assignment and Fit dialog box. The second element in the list, iron (Fe),
is shown below.

'MAN Assignment and Fit
| Print I 45—
|
. < 40+
| ks
1 S 354
0o
R
| & 8 30+
| o a
| (8]
25+
|
| 20 : ! !
l 10 15 20 25
| Z-bar
|
| Intercept = 12.5387 Slope = .767014 Curvature = .022051 Rel % Deviation = 2.13 Update after
changin
| ~Click Channel Row to Plot MAN Fit | Standards [multi-select) 1 assignaegls
|
| | |Chann|Eleme X-Ray|SpectiCrysta/AbsCo - 13 Al203 synthetic Update Fit
| |11 Si |ka |4 [TAP [Yes (7 ;; ?lgg S!Fﬂme:!c ) .
— i02 synthetic
||| 2=1Es=jka= 5= WLIES Yes 23203 synthetic Defaults |
|3 Mg ka |1 |TAP |Yes 24 Cr203 (synthetic)
|4 Ca ka 3 LPET |Yes 25 MnO synthetic
[ 26 Fe203 synthetic hematite
| 28 Ni0 synthetic
; =l [V Correct for Continuum Absorption -|
-l
[ I~ Force Straight Line Fit
‘ Reload>> | TakeOff [4p Kev¥ [15 [¥ Plot Last MAN Set Only Cancel |

From this dialog box, the user may display and modify the MAN background assignments and
fits used for the background correction of all elements in the current run. The advantage of this
method is that it requires only a simple calibration of the analyzing channel over a range of
atomic number. Substantial time may be saved when many samples are to be analyzed.
However, if measuring high atomic number samples and/or trace concentrations, the off-peak
background correction technique is usually superior.
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To review the MAN assignments, select the row for each element in the Click Channel Row to
Plot MAN Fit section. The measured background counts are plotted as a function of the mean
atomic number (MAN or Z-bar). Select standards from the Standards list box that do not contain
the element itself. Use the shift key and the control key together with the left mouse button to
select a range or additional individual standards, respectively. Choose at least five standards per
element and click the Update Fit button to update the graph. Choose between a second-order
polynomial or force a straight line fit. For further details and suggestions, see the User’s Guide
and Reference documentation.

Standards 22 (TiO2 synthetic) and 25 (MnO synthetic) plot slightly above the fit curve for
magnesium. This could indicate a spectral interference or, more likely in this case, a minor
amount of Mg in these standards which was so far not documented in the standards database.

'MAN Assignment and Fit
Print 35
-
<O 304
£
- D
s
| x D
| 2% 25
| o
20
10
| Z-bar
| Intercept = 6.46854 Slope = 1.65281 Curvature = -.02544 Rel % Deviation = 4.10 Update after
changin
| ~Click Channel Row to Plot MAN Fit 1 Standards (multi-select) assignﬁeﬁlg
| | |ChannEleme X-Ray Spect|CrystaAbsCo - 13 Al203 synthetic Update Fit |
| |11 Si |ka |4 |TAP |Yes 3 ]z; ?gg"z’ syn:::e:!c
|- e =jka T U5 S LEIES Yes 23V203 synthetic Defaults |
|3 Mg ka |1 |TAP es 24 Cr203 (synthetic)
|14 Ca ka 3 LPET |Yes 25 MnO0 synthetic
| 26 Fe203 synthetic hematite
28 Ni0 synthetic
y e hd [v Cormrect for Continuum Absorption -l
| [~ Force Straight Line Fit ‘
Re-Load >> TakeOft | 40 KeV¥ |15 [v Plot Last MAN Set Only Cancel I
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Use <ctrl>-click to deselect these two standards in the Standards list and click the Update Fit
button to update the graph. This change only applies to the MAN assignments for the current
element, in this case Mg.

'MAN Assignment and Fit

__Pint_| 35
a5
©

| f_( & 304

-
| @ c}')

> M
| =% o

=a
| o
|
|
| 20
| 10
{ Z-bar
{
. Intercept = 10.9854 Slope = 1.04357 Curvature = -.00834 Rel % Deviation = 2.17 Update after

chanagin

| ~Click Channel Row to Plot MAN Fit——— -~ Standards [multi-select) as ,.- s
| = =
| | |Chann Eleme X-Ray|SpectiCrysta/AbsCo - 13 Al203 sy!'!lhqtic il§ '
ol Isi ka |4 |TAP |Yes 3 RO
| 2 Fe ka 5 LL'F Yes SAVIND - s Defaults |
113 Mg ka [1 [TAP T Sa~-—- Wl -
4 Ca ka 3 LPET |Yes
| el TN ae-tt e hematite
| 28 NiD synthetic

[~ Force Shaight Line Fit

' Re-Load >> | TakeOff | 40 Kev | 15 [V Plot Last MAN Set Only Cancel

’ e v Cormect for Continuum Absorption -
| canet |

When done adjusting individual elements, click the OK button to store the updated MAN
background corrections.
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Analyze Standard Samples

The user will now analyze all of the raw standard data to calculate quantitative compositions.
The results of the standards provide a valuable check on the quality of the analysis.

Click the Analyze button in the main PROBE FOR EPMA log window to re-open or bring
forward the Analyze! window. Under Sample List select the Standards button. Click the Select
All button to highlight all standards. Click the Calculation Options button.

“f" Analyze! s w [ — b | B
multi-select) (double-click to see intensity data) —— KR 30 Combine Salacted Samples
. . | Analyze Raw Data | B
22 Set 2 TiD2 synthetic a—E CE Combine Analysis Lines From
23 Set 2 V203 synthetic List Stand Selected Samples
24 Set 2 Ci203 (synthetic) ot Standarg®’ Calculation Options 1)~ ===
< 25Set 2 MnD synthetic. . Intensities Con:jbrl're ?a;as Lms From
lloamoles 26 Set 2 Fe203 synthetic hematite [~ I Pause Between Samples Report elected wal 93
Select Al St 28 Set 2 NiO synthetic P : - Sort Stat and Data Grids By
_ St 2401 Set 2 Wollastonite [Willsboro. NY )| I™ Use All Matiix Coneclions Geological/Atomic Number
Su St 303 Set 2 Albite, Amelia = Disable Selected Sample(s) .
P St 453 Set 2 Augite, Kakanui USNM 1221 g Enable Selected Samplefs) - | [T DoMotOutput To Log
Save Setups St 469 Set 2 Hypersthene, johnstown USNag
| Combined Condtions |  Count Times | Combine the Selecied Samples
into a New Sampl
Standard Assignments | Specilied Concentrations | Nama!Description[ Conditions | Elements/Cations | yinatensenee
Remaove
= Total Oxygen Total Weight % ) ds| "Shared"’ Bgds |
o Calculated Oxygen Z -Bar B nechior
Excess Ozpgen Atomic Weight Cre File

Co I I I I I [

Disable Selected Line(s) | Enable Selected Line(s) l Analyze Selected Linefs) |
Co [ I I [ I I [

| »

Cancel | Next Y
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This action opens the Calculation Options dialog box. As all standards and unknowns are oxide
compounds and oxygen is not measured in this method, click the tick box Display Results As
Oxides and the radio button Calculate with Stoichiometric Oxygen under Calculations Options.
Elemental results are always calculated and written to the log window.

~Sel
Selected Samples - Cancel |
St 12 Set 1 MgOD synthetic

iy

St 12 Set 2 MgO synthetic 5
St 13 Set 1 AI203 synthetic EDS Calculation Data

St 14 Set 1 Si02 synthetic - 7
St 22 Set 1 Ti02 synthetic ¢ Do Not Use EDS Element Data

m

| | |St 23 Set 1¥203 synthetic " Use EDS Spectrum Element Data
St 24 Set 1 Cr203 [synthetic) L
St 25 Set 1 MnO synthetic Assign EDS Spectral Elements

St 26 Set 1 Fe203 synthetic hematite
St 28 Set 1 NiD synthetic

St 2401 Set 1 Wollastonite [Willsboro, NY) - : -
St 303 Set 1 Albite. Amelia Integrated Intensity Data Options
St 453 Set 1 Augite, Kakanui USNM 122142  DoN

St 469 Set 1 Hypersthene, johnstown USNM # ~ O Use

-Sample Conductive Coating [need to explicitly turn on in Analytical | Analysis Options)

Element Density Thickness (&) IJse Standard menu to specify standard coatings
|[; J 2.1 |200 [¥ Use Conductive Coating

[-Ca[culations Options
Iv Display Results As Oxides >

[~ Calculate Detection Limits and Sensitivity
I~ Calculate Projected Detection Limits

[~ Calculate Homogeneity Ranges

[~ Calculate Alternate Homogeneity Ranges

[~ Calculate Pearson's Linear Correlation Coefficients
[~ Element By Difference [as oxide formula) : I vI

[~ Stoichiometiy To Calculated Oxygen: | Atoms OF I ,I To 1 Oxygen

[~ Stoichiometiy To Another Element: | Atoms Of I ,I To | v]

FaY

Use Particle/Film Calculations

[~ Hydiogen Stoichiometry Ta Excess Oxygen H:0 Ratio | 00 OH=1,H20=2
~Formula and Mineral Calculations
Add specified oxpgen,
[~ Calculate Formula Based On | Atoms Of ISum "I chl:. from theyge
{* No Mineral End-Member Calculation Elﬁneg}:{gnauons
" Olivine " Feldspar  Pyroxene ( Garmnet [Ca.Mg.Fe.Mn] ¢ Garnet [Al.Fe.Cr)

[~ Amphibole [Ague, Auto Normalization) [~ Biotite (Brimhall and Ague, Halog Code)

Click the OK button to output data in oxide form.

149



Analyzing all of the data on the standards will create a large amount of output, possibly
overflowing the log window buffer, depending on the value specified in the
LogWindowBufferSize parameter in the PROBEWIN.INI file. The size of the log window
buffer is limited only by the amount of memory available. Setting this parameter to 512000
bytes is roughly equivalent to 300 pages of average density text. In some cases saving all log
window output to a user specified text file for viewing with a text editor or printing to a printer

may be best.

Select Output from the menu bar in the main log window and click Save to Disk Log.

#% Probe for EPMA [C:\UserData\Doe\silicates01.MDB]

P

File Edit Standard Xray Analytical Window Run [Dutpul] Help

Acquire! Analyzel Log Window Font (Change log window font)
Standard 24 Cr203 (synthetic) Debug Mode (Debug output to log window)
Standard 25 MnO synthetic Extended Format (Output all elements on a single line to log window)
Standard 26 Fe203 synthetic hematite .
Standard 28 NiO synthetic Eeusplaiiore
Standard 2401 Wollastonite (Willsboro, .
Standard 303 Albite, Amelia Verbose Mode (Verbose output to log window)
Standard 453 Angite, FKakanui USHM 12214 Time Stamp Mode (Time stamp output to log window)
Standard 463 Hypersthene, johnstown USN Driver Legging Mede (Driver logging cutput to log file)
Standard 473 Olivine (Fo90) USHM 111312

Standard K-factors Calculated
Calculating All Standard K-factors...

Save To Disk Log (Save all output to log window to disk file)
View Disk Log (Open log file in text editor)

Standard 12 Mg0 synthetic

Standard 13 Al203 synthetic Open File Viewer (Open text editor with empty file)

Standard 14 Si02 synthetic

Standard 22 Ti02 synthetic Load Custom Position Format #1 {C.G.5.), (Import .LEP stage coordinate files)

Standard 23 V203 synthetic

Standard 24 Cr203 (synthetic) Save Custom Analysis Format #1 (C.G.5.), (Fixed length fields, Output based on file setups)

Standard 25 MnO synthetic Save Custom Analysis Format #2 (H.T.), (Calculated and raw data, Output based on sample names)

Standard 26 E9203 synt.ht_at.lc hematite Save Custom Analysis Format #3 (J.H.), (Calculated, raw and statistical results, Qutput te single file)

Standard 28 NiQO synthetic

Standard 2401 Wollastonite (Willsboro, Save Custom Analysis Format #4 (J.J.0.), (Averages, standard deviations, statistics. Output to single file)

Standard 303 Albite, Amelia Save Custom Analysis Format £5 (1.1.D.-2), (Calculated, raw and statistical results, Output based on sample names)
Standard 453 Angite, Kakanui USNM 12214 . . .
Standard 469 Hypersthene, johnstown USN Save Custom Analysis Format #6 (H.W.), (Calculated and statistical results with sample description fields. Output to single file)
Standard 473 Olivine (Fo90) USHM 111312 Save Custom Analysis Format #7 (NIST), (Raw uncorrected and unnormalized data. Output to single file)

Standard K-factors Calculated

| Open: Ready

Save Custom Analysis Format #8 (MAN), (Average atomic numbers and on-peak intensities of standards. Output to single filg)

Save Custom Analysis Format #3 (P.C.), (Calculated and statistical results with formulas and mineral end-members. Qutput to single file)

Save Custom Analysis Format #10 (Wavescan samples), (Output based on sample names)

Save Custom Analysis Format #11 (Wavescan centroids), (Qutput based on sample names)

Save Custom Analysis Format #12 (Time Dependent Intensities- TDI), (Qutput based on sample names)

Save Custom Analysis Format #13 (Hanchar-Mentel Geochron), (Output to single file)

Save Custom Analysis Format #14 (Trace Element Average Statistics), (Qutput te single file)

Save Custom Analysis Format #15 (U, Th, Pb Age Calculations), (Output te single file)

Save Custom Analysis Format #16 {(Homegeneity Calculations), (Qutput to single file)

Save Images to BMP Files (Output all images via clipboard to save current drawing objects)

Save User Specified Format Output (Output only the data types specified by the user)

Save Multi-Point Position and Intensity Data (Output multi-point background intensity data and related parameters)
Save All EDS Spectra To EMSA (Output all EDS spectra to EMSA format files)

Output Wavescan Spectrum Image (Output a wavescan spectrum image in Lispix format frem multiple wavescan samples)
Save CalcZAF Format (Output standard or unknown samples. Process using CalcZAF exe)

Save CalcZAF "Standard” Format (Output standard samples. Process using CalcZAF exe)

Save StrataGemn Format (Output k-ratios and thin film models. Process using StrataGem)

Save Cluster Classification Format (for Calcmage )

Open Link To Excel (Allow data and results to go to Excel)

v Close Link To Excel
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This opens the Open File To Output Probe Data To dialog box. The Save in: location will be
the directory specified for the original file name (SILICATES01.MDB). All subsequent files
created by the user will use this location. Edit the File name if desired. The default output file
has the extension .OUT. Note that the raw data is always saved in the .MDB run file for future
re-calculation and/or output. Click Save when finished.

[ *s* Open File To Output Probe Data To ﬂ
Savein: | J. Doe LI e & B
Name : Date modified Ty
No items match your search.
[, T b
File name: |silicat%01 out
Save astype: |Probe Output Fies (~OUT) ~| Cancel

Select the Analyze! button in the main PROBE FOR EPMA log window to bring forward the
Analyze! dialog box. Click the Select All button highlighting all standards again. Then click
the Analyze button. This will analyze all selected standard data into the specified text file. If the
Pause Between Samples tick box is selected, the program will pause after each standard to allow
the user to view the results directly in the Analyze! window.

o
4 Analyze! . - = i
Sample List [multi-select] [double-click to see intensity data)
I - . @ Raw Data Combine Selected Samples
@ Standards| g \T'%?Wmf Corrbine Analysis Lines Fiom
- b ic - Selected S,
Yikooens 2 £1203 (synthetic) List Standard | 0510y )ation Options i
" Wavescans 2 Mn0 synthetic Combiree Data Lines From
C i i ted S
ASI;:;::"“ % rl%‘i:n‘t{l:!:lm L I [T Pause Between Samples Report o :;h:'; D::;: B
2 nas
AT 512401 Set 2 Wollastonite [Willsboro, NY)(E I Use Al Matiix Conections Geckogical/Atomic Number
Sshm: St 303 Set 2 Albite, Amelia 3 ‘ Disable Selected Sampls(s) _— 3
St 453 Set 2 Augite. Kakanui USNM 1221 Enable Selected Sample(s] [~ DoNotOutput To Log
Save Setups St 469 Set 2 Hypersthene, johnstown USHad - >
Combined Conditions | _ CountTimes | £oriis ihe Selected Samples
i N e
| specified © | Name/Desciiption | Condiions | Elements/Cations | Eibo Lo i
N Search Fot Remave
Total Dxpgen [ TotalWeight% “Shared" Bgds | “Shared" Bods
Calculated Oxpgen [ Z-Ba -
Excess Oxpgen [T AtomicWeight
I [ I I [
< »
Disable Selected Line(s) | Enable Selected Line(s) | Analyze Selecled Linefs) |
| Copy [ | I | [ | I =
Cancel Next
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To view this data in full, return to the main PROBE FOR EPMA log window and select Output
from the menu bar again and click View Disk Log from the menu.

##4 Probe for EPMA [C:\ProbeData\test MDB] | 0
File Edit Standard X-Ray Analytical Window Run [Output| Help |
Acquire! Qutput Standard and Unknown Plots
SDEV: .0 .0 .0 .0 Output Automatic Traverse Plots
15IG: 1.2 1.3 1.1 1.7 Output Automatic Ternary Plots
SIGR: .00 .00 .00 .00
SERR: -0 -0 -0 -0 Save User Specified Format Output (Qutput only the data types specified by the user)
%RSD: .00 .00 .00 .00 A
Save Custom Analysis Qutput >
Off-Peak (calculated) X-ray Counts (cps/1 Save Wavescan Cutput »
|ELEM: 5i ka Ti ka Al ka V ka i
TYPE: LINEAR LINEAR LINEAR LINEAR U Save Images to BMP Files (Output all images via clipboard to save current drawing objects)
1G 15.7 33.1 12.2 23.7

Save Multi-Point Position and Intensity Data (Qutput multi-peint background intensity data and related parameters)
Raw Hi-Peak X-ray Counts (cps/10.0108nA): - -
ELEM: si ka i ka Al ka V ka Save Time Dependent Intensities (TOI), (Output based on sample names)

G 163 511 1.5 22.9 Save All EDS Spectra To EMSA (Output all EDS spectra to EMSA format files)

Raw Lo-Peak X-ray Counts (cps/10.0109nA): Save All CL Spectra To EMSA (Output all CL spectra to EMSA format files)
ELEM: Si ka Tika Alka Vka — i
16 15.1 35.2 12.9 24.5 Save Trace Element Average Statistics, (Output to single file)

[ Save Homogeneity Calculations, (Output to single file)
= Save U, Th, Pb Age Calculations, (Output to single file)

Open: Ready
Save Hanchar-Montel Geochron Calculations, (Output to single file)
'!‘ Analyze!
B Save CalcZAF Format (Qutput standard or unknown samples. Process using CalcZAF.exe)
[ Sample List (multi-select) (double-click to see intensity Save CalcZAF "Standard” Format (Output standard samples. Process using CalcZAF exe)
* Standard: 22 Set 2 TiD2 syntheti
(:. U:u;n; 23 5:. 2 VIZO S?Jnl;e;?q Save StrataGem Format (Output k-ratios and thin film models. Process using StrataGem)
~ Wavescans 24 Set 2 Cr203 [‘5'""',"'"':1 Save Cluster Classification Format (for CalcImage)
 All Samples 25 Set 2 MnO synthetic
. SelectAl gg g:: % ﬁfgﬂg s%netlfi!:tll: hem v Bxtended Format (Output all elements on a single line to log window)
Add To St 2401 Set 2 Wollastonite [Willshd Debug Mode (Debug output to log window)
Set i
£tups Verbose Mode (Verbose output to log window)
Save Setups

Time Stamp Mode (Time stamp output to log window)
Driver Logging Mode (Driver logging output to .log file)

Log Window Font (Change log window font)

Sa " window to disk file)
View Disk Log (Open log file in text editor)

St 12Set 1 MgQ synthetic
T0 = 40, KeV = 15, Beam = 10, Size = 0

H-ray Counts [cps/10.0109n4) =
C SikaOff |TikaOff |[Alka Off |V ka
Average: 2.4 9 4 Open File Viewer (Open text editor with empty file)
Std Dev: .0 .0 .0 € .
OneSigma: 12 19 11 1 Open Link To Excel (Allow Analyze! >>Excel button to export results to Excel)
Std Em: ] 0 0 L ¥ Close Link To Excel
%Rel SD: .00 .00 .00 O “ou U “ou “ou ou oy
Minimim- -7 74 q a9 19 18 -8 477n 9 156 5 nnn l
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This opens the file editor. This example utilizes the editor Notepad++, seen below. A number
of text file viewers may be used. To utilize a specific editor such as Notepad, Textpad or Word,
edit the FileViewer keyword in the PROBEWIN.INI file.

[0 "c\UserDatalDostsi
(|

.l-file Edit Search View Encoding Language Settings Macro Run Plugins Window ? X
cHBHB Bl dhRoecing|l x| BE%1([ED RV
B sicatesdiout | |

[ .

992

8893 St 453 Set 2 Augite, Kakanui USNM 122142

994

895 St 453 Set 2 Augite, Kakanui USNM 122142

996 TakeOff = 40.0 KiloVolt = 15.0 Beam Current = 40.0 Beam Size = 10
297 (Magnification (analytical) = 2533), Beam Mode = Analog Spot
998 (Magnification (default) = 2533, Magnification (imaging) =  2533)
989 Image Shifc (X,Y): -2.00, 3.00

Analysis (wet chemistry) by Gene Jarosewich (modifed)

Original analysis: Al1203=7.86%, Fe203=3.69%, Fe0=3.45%

Number of Data Lines: 4 Number of 'Good' Data Lines: 3
First/Last Date-Time: 04/24/2013 01:39:48 PM to 04/24/2013 01:42:48 PM
WARNING- Forcing negative k-ratios to zero

Average Total Oxygen: 44.240 Average Total Weight%: 100.805
Average Calculated Oxygen: 44,542 Average Atomic Number: 12.41%9
Average Excess Oxygen: -.302 Average Atomic Weight: 21.772
Average ZAF Iteration: 3.00 Average Quant Iterate: 3.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

St 453 Set 2 Augite, Kakanui USNM 122142, Results in Elemental Weight Percents

SPEC: o
TYPE: CALC

AVER: 44.240

SDEV: -151
ELEM: S5i Ti Al v Cr Fe Mn Mg Ca Ha
BGDS: MAN LIN LIN LIN LIN MAN LIN MAN MAN LIN
TIME: 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
BEAM: 39.99 39.99 39.99 39.99 39.99 39.99 39.99 39.99 39,99 35.99
ELEM: 5i Ti Al v Cr Fe Mn Mg Ca Ha SUM | 3
162 23.685 .516 4.550 .014 .090 4.838 .122 10.051 11.382 1.051 100.369
164 23.772 .578 4.532 .000 .085 4.998 .145 10.282 11.325 1.030 101.109
165 23.698 .496  4.624 .000 .080 4.960 .132 10.245 11.426 .986 100.936
AVER: 23.719 .530 4.569 .005 .085 4.932 .133 10.192 11.377 1.022 100.805
1033 SDEV: .047 .043 .049 .008 .005 .084 .012 .124 .051 .033 .387
1034 SERR: .027 .025 .028 .005 .003 .048 .007 .072 .029 .018
1035 %RSD: .20 8.06 1.06 173.20 5.96 1.70 8.84 1.22 .45 3.22 Y
Normal text file length : 68832 lines:1243 Ln:992 Col:2 Sel:0 Dos\Windows ANSI INS

The user may now scroll through the analyzed standards using the text editor or may direct the
file data to a printer by selecting File from the Notepad++ menu bar and clicking on Print in the
drop-down menu.
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Since all elements were acquired on all standards, examination of the results will serve as quality
control for the calibration. Several of the standard compositions will be displayed in the
Analyze! window. The first example is the Augite Kakanui standard displayed below, which is
currently assigned as primary standard for silicon. To be able to directly compare the results
with the published values, the tick box Display Results As Oxides in the Calculation Options
window is deselected and elemental wt% are displayed. An excellent agreement between
measured and published values is observed. No composition is calculated for line 163 B, which
was disabled before by the user.

'f Analyze! == I
Sample List (multi-select) [double-click to see i ity data) } .
- Analyze Raw Data Combine Selected Samples
3 St 23 Set 2V203 zynlhelu:_ a | ; Combine Analysis Lines From
St 24 Set 2 1203 [synthetic) (i Galatind Samoles
St 25 Set 2 MnD synthetic o oot Calculation Options =
ittt St 26 Set 2 Fe203 synthetic hematite Enlenses Combine Data Lines From
QUL DI St 28 Set 2 NiD synthetic Selected Samples
Select Al St 2401 Set 2 Wollastonite (Willshoro. NY I Ef Eeus:ﬁqelwgeg Samples Flswort Sont Stat and Data Grids By
Add To St 303 Set 2 Albite. Amelia E | SR f Mall: Lopstions Geological/Atomic Number
CaRE St 453 Set 2 Augite, Kakanui USNM 12212 Disable Selected Samples) M
St 469 Set 2 Hppersthene, johnstown USK Enable Selected Sample(s) [~ DoNot Output To Log
ECCRLIT SR | St 473 Set 2 Olivine (Fo30) USNM 11131354 . =
Combined Conditions | Count Times | Combine the Selected Samples
into a Mew 5
Standard Assignments I Specified C i I Name/Descripti I Conditions I Elements/Cations | pio abiew save
Search For Remove
St 453 Get 2 Augite, Kakanui USNM 122142 ~ | 44240 Total Dwygen 100.805 Total\Weight % “Shared” Bgds | "Shared” Bads
TO = 40, KeV = 15, Beam = 40, Size = 10 . | 44542 Calculsted Dxygen 12.419 Z-Bar ity Cor
Riesults in Elemental \Weight Percent ["-302 " Excess Owgen 21.772 Alomic Weight
Copy Si Ti X v cr [Fe [Mn Mg ca |Na o [Total I
verage: 3 530 4569 005 .085 4.932 133 10192 1.377 1.022 44240 100.805
Std Dev: 047 043 .049 .0og .005 .084 012 124 051 .033 151 .387
Publizhed: 23.714 492 4.620 na. .089 4.928 108 100125 11.392 .994 44.198 100.660
Std Er: 027 025 .028 .005 .003 .048 .007 072 .029 .019 .087 .223
%Rel 5D: .20 8.06 1.06 173.20 5.96 1.70 8.84 1.22 45 3.22 .34 .38
Minimum: 23.685 496 4.532 .00o .080 4.838 d22 10.051 11.325 .986 44.071 100.369
M aximum: 23.772 578 4624 014 090 4.998 145 10.282 11.426 1.051 44.362 101.109
4 »
Delete Selected Line(s] | Undelete Selected Line(s) | Analyze Selected Line(s) |
Coj Si Ti a1 v Cr [Fe [Mn Mg ca |Na o [Total -
162 G 68 516 4.550 .014 .030 4.838 122 10.051 11.382 1.051 44.071 100.369 |
163 B
164 G 23.772 578 4.532 .000 .085 4.998 145 10.282 11.325 1.030 44.362 101.109
165 G 23.698 496 4.624 .00 .080 4.960 132 10.245 11.426 .986 44.288 100.936
Cancel Next
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The analysis of the TiO, standard reveals apart from titanium 0.5 wt% iron which is a known
contamination, and 0.6 wt% vanadium. This sample has no vanadium; here the user sees the
notorious Ti-V spectral interference. This will be corrected for (shortly) using the automatic

interference correction routine.

(o] © et |

‘f Analyze!
Sample List (multi-zelect) [double-click to see i ity data) ~ HowDots Combine Selected Samples
@ ‘Standards |St 2401 Set 1 Wollastonite [Willsboro, NY) « i Conbas AabaG e Fion
 Unknowns |3t 303 Set 1 Albite. Amelia List Standard = = Selected Samples
St 453 Set 1 Augite, Kakanui USNM 1221 b Calculation Options =
" Wavescans St 469Set 1H o TS USh Intensities Combine Data Lines From
© AllSamples |t 473 Set 1 Olivine (FoS0) USNM 111312 _ Selected Samples
SelectAl  [|St 12 Set 3 MgO synthetic g C g Eeufli:(??g Sam:." % | [Repot | i cnd Dot G By
AddTo  ||St 13Set 2 AI203 synthetic i S SR A IRt GeologicalAtomic Nurnber
Selups  ||SL_14 Set_2 SiD2 synthetic Disable Selected Sample(s) Ma
z : Enable Selected Sample(s) [~ DoNot Output To Log
ave Setups ||Sy 23§ V20 theti
9 Set_2VI03 spntheti Combined Conditions | Count Times | Combine the Selected S
into a Mew Samy
Standard Assignments i Specified C. | Name/D i ] Conditions I Elements/Cations ] e
AT Search For Remove
St 22Set 2 TiD2 synthetic 40,091 Total Oxygen [100.120 Total Weight % “Shared” Bods | “Shared” Bads
TO = 40,KeV = 15, Beam = 40, Size = 10 N 40.093 CalculatedOxygen [ 16.391 Z-Bar
Fesults in Elementsl Weight Percent A Ehecp e [28.631 Atomic Weight
C Si Ti ] Y4 \ G [Fe [Mn Mg |ca [Na o [Total ]
Average: 00 59.946 .016 604 .0oo .oo7 .014 021 .010 Rl 40.091 100,120
Std Dev: .00z BE .032 .028 .ooo o 016 .016 .02 003 104 .264
Published: n.a. 59.939 .01 na. n.a. n.a. na. n.a. n.a. n.a. 40.050 100.000
Std Err: .om 0 016 .0o0 005 .008 .0o8 .006 001 .052 132
“%Rel SD: 200.00 .24 200.00 4.58 .n 161.92 117.67 73.46 122.05 200.00 .26 .26
Minimum: .ooo 59.745 .000 579 .ooo 000 000 000 .ooo .0oo 39.935 99.726
M aximum: .003 60.046 .064 636 .ooo 023 0 .037 .025 006 40.148 100.286
‘ »
Delete Selected Line(s) Undelete Selected Line(s) | Analyze Selected Line(s) [
C Si Ti Al v [Fe [Mn Mg ICa Na o [Total -
130 G 000 59.745 .000 636 .o0oo .004 .000 021 .ooo 000 39935 99.726
131 6 .ooo 60.043 .000 618 .0oo 000 .000 .026 015 .0op 40.133 100.218
1326 003 59.949 .064 579 .ooo .000 .024 037 .025 .0oo 40.148 100.249
133G .ooo 60.046 .000 .582 .ooo .023 .03 .00o .ooo 006 40.146 100.286
Cancel Next

All of the data lines gathered on the standards are examined in the same way and appear close to
their standard database values. To save space they will not be reproduced here.
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Spectral Interference Assignments

PROBE FOR EPMA allows the user to select a fully quantitative correction for spectral
interferences. The program can only correct for interferences if both the interfered and
interfering elements are measured. Further, data for an interference calibration standard must be
acquired that contains a major concentration of the interfering element and none of the interfered
element or any other elements that interfere with the interfered element.

The review of the analysis results for the standards in the previous section has identified
interferences between various transition metals which require correction. Many transition metal

Ka x-ray lines are interfered by the element to the left in the periodic table of elements, e.g. Ti
interferes with V, V with Cr, and so forth.

Select the Standards button in the Sample List and click the Select All button in the Analyze!
window. Next, click the Standard Assignments button.

“# Analyze! = |3
Sample List [multi-select] [double-click to see intensily data) Combine Selected Samples
- Analyze Raw Data
23 Set 2V203 Wnﬁ‘e"c_ " Combine Analysis Lines From
St 2550t 2MeD symanene ) List Standard | 410 fation Opti Selecke S3pivhe
" Wavescans PSR Fem;,::nslslic hematite I iti S e Combine Data Lines From
o P 5 Selected Samples
rmyvI | 3t 2401 S6t 2 Wolktonits (\WIRNSSEN) || [ [ PauseBetmeenSamples  Repart| Torg o d Data Gids B
' St 303 Set 2 Albite, Amelia e T_iSle= Al M ain: Conections Geological/Atomic Number
Sk St 453 Set 2 Augite, Kakanui USNM 12211 Disable Selected Samplefs]
St 469 Set 2 Hypersthene, johnstown US| Enable Selected Sample(s) [~ DoNot Output To Log
RV St 473 Set 2 Ohvine (Fo90) USNM 11131484

Combined Conditions | Count Times | Corbine the Selected Samples

into a New Sample

Standard Assignments | J5Specified Eoncenllalimsl NameIDe:cliplinnl Conditions | Elemenl:l[:alinns]

3 Search For Remove
St 453 Set 2 Augite, Kakanui USNM 122142 ~ [ 44.240 Total Dxygen 100.805 Total\Weight  “Shored”Bgds| “Shared” Bods
TO = 40, KeV = 15, Beam = 40, Size = 10 = 44 542 Calculated Oxygen 12419 Z-Bar T
Results in Elemental Weight Percent ~-302 | Excess Orygen ] 21772 Atomic Weight
Coj 'Si Ti A1 v = [Fe [Mn [Ma [Ca |Na o [Total [
verage: : 530 4569 005 085 4.932 133 10.192 11.377 1.022 44.240 100.805
Std Dev: 047 043 .049 .008 .005 .084 012 124 .051 033 151 .387
Published: | 23.714 492 4.620 na. 089 4.928 108 10.125 11.392 994 44198  100.660
Std Em: 027 025 028 005 o003 048 007 072 029 .018 087 223
%Rel 5D: .20 8.06 1.06 173.20 5.96 1.70 8.84 1.22 45 3.22 .34 .38
Minimum: | 23.685 496 4532 .000 .080 4.838 22 10.051 11.325 .986 44.071 100.369
Maximum: | 23.772 578 4624 014 090 4,998 145 10.282 11.426 1.051 44362  101.109
< ]
Delete Selected Line(s) | Undelete Selected Line(s) | Analyze Selected Linefs) |
Coj Si Ti a1 v Cr [Fe [Mn Mg [Ca Na o [Total -
162 G 585 516 4550 014 090 4.838 122 10,051 11.382 1.051 44071 100.369
1638
164 G 23.772 578 4532 .000 .085 4.998 145 10.282 11.325 1.030 44362 101.109
165G 23.698 496 4624 .000 080 4.960 132 10.245 11.426 .986 44288 100936  _

Cancel Next
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Clicking this button opens the Standard and Interference Assignments dialog box.

Standard and Interference Assignments

g. gg geg : 5.283 [sy:th_euc] Add/Remove Standards |
| [st 26 set 1 F:ZUgy?;nﬁ::aclic hematite Reload Standard Assignments
o ER A MK mnthete: i Remove TDI Comection || |
St 2401 Set 1 Wollastonite [Willsboro, NY) i ;
| | St 303 Set 1 Albite, Amelia
St 453 Set 1 Augite, Kakanui USNM 122142 - 3 ‘ 2 ‘ 3 ‘ s | s ‘ 6
\ rClick Element Row to Edit Standard/Interference/Time Dependent Intensity (TDI) Assignments —
Channel Element X-Ray Analyzed Standard Interf-Ele Interf-Std
| 1 Si ka Yes S 0.0.0.0.0
2 Ti ka Yes 22 i 0.0.0.0.0
3 Al ka Yes 13 0,0.00.0
|| |4 \' ka Yes 23 s 0.0.0.0.0
5 Cr ka Yes 24 0,0,000
6 Fe ka Yes 26 e 0.0.0.0.0
7 Mn ka Yes 25 es 0.0.0.0.0
8 Mg ka Yes 473 0,0,0,0,0
9 Ca ka Yes 2401 o 0.,0,0,0,0
10 Na ka Yes 303 sai 0.0.0.0.0
11 0 No 0 0.0,0.0.0
-— — ==

~Selected Samples -
Cancel
St 12 Set 1 MgO synthetic _—

St 12 Set 2 MgO synthetic
St 13 Set 1 AI203 synthetic Save Element Setup
St 14 Set 1 Si02 synthetic
St 22 Set 1 Ti02 synthetic
St 23 Set 1¥203 synthetic

»

Save Sample Setup

Click on the element row for vanadium to edit the Interference Assignments.
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The Assignment Properties dialog box for vanadium opens. Select the first interference
element for this element and the corresponding standard from the respective drop down menus.
Select a standard that contains a known amount of the interfering element but none of the
interfered element.

[ Assignment Properties

p——
Enter Standard Assignments for: ¥ ka - Time Dependent Intensity (TDI) Calibration Assignment (select unknown sample for assigned TDI calibration)
Element  X-Ray Assigned (Primary) Standard TDI Comection Type (Self or Azsigned) ot “assigned” and "selF” calbration Time Dependent Intenly
) DI] element samples ean be acquied. See the Special
Vo ke =] [ 23v203 synthetic =l & Mo TDI Colibtion Comection  MIHBIIN i bt il i
I~ Use Virtual Standard For Standard Intensity Calculation [see Analptical menu) © Uso TDI “Seli” Calitration Comection Both " mz: and " :elh;lmexrduntlmavsiy[EDH
© Use TDI *Assigned” Calibration Comecti element calbiaions can be assigned o
SR o Commehon Astned Tine Dspedrt ey 1Dl corecton: e
Intesterence Standard Assignments for Interfered Element: ¥ ka Io sampies “fagin
_ Snmdﬂm Sl TmDenendenllmw[TDl]
| Intf Elem  Intf Ordes Intesference Standard e sssigned to themseives. Tims Dependert
W Sl [ ] AT | G ey O Sl o i
| ln hi i} —I assigned o themselves st the time of scquisilion.
ndif == ~] __Remove |
i |3 [ = =l =] __Remove | _ vy oiE | e
=) == =] _fomevs | . i} Fi
i) I | - ] _Romowe |

I Check Alliefesing Elemerts [

contan
Intensity el il Blank Conection Sample Assignment
Calculate Interferences | E othes intedfering elements.

The standard uted for the inberderence comechion must
Minimum Oveslap g

Aasmemwbiobu;edfuam race element
comection. The biank sample shoudd be a simdar matrix to the
u-kmm:andumdmhmouzmumumd&u
element present

Blank Level
wa oo Pyt |

Click the OK button when finished.
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The Standard and Interference Assignments window will appear as below.

Standard and Interference Assignments

—Selected Samples

St 12 Set
St 12 Set
St 13 Set
St 14 Set
St 22 Set
St 23 Set
St 24 Set
St 25 Set
St 26 Set
St 28 Set
St 303 Set
St 453 Set

1 MgO0 synthetic

2 MgO0 synthetic

1 Al203 synthetic
1 Si02 synthetic

1 Ti02 synthetic

1 ¥203 synthetic

1 Cr203 (synthetic)
1 MnO synthetic

1 Fe203 synthetic hematite

1 NiD synthetic

1 Albite, Amelia
1 Augite, Kakanui USNM 122142

St 2401 Set 1 Wollastonite [Willsboro, NY)

Save Element Setup

Cancel

m

Save Sample Setup

Add/Remove Standards

Reload Standard Assignments

Remove TDI Comection |

v

1‘23‘45‘6

~Click Element Row to Edit Standard/Interference/Time Dependent Intensity (TDI) Assignments —

Channel Element X-Ray Analyzed  Standard  |Interf-Ele  |Interf-Std
1 Si ka Yes 453 S 0.0.0.0.0
2 Ti ka Yes 22 0.0.0.0.0
3 Al ka Yes 13 o 0.0.0.0.0
4 \4 ka Yes Ti,..,
5 Cr ka Yes 24 s 0.0.0.0.0
6 Fe ka Yes 26 e 0.0.0.0.0
7 Mn ka Yes 25 es 0.0.0.0.0
8 Mg ka Yes 473 0.0.0,0,0
9 Ca ka Yes 2401 o 0.,0,0,0,0
10 Na ka Yes 303 _ 0.0.0.0.0
11 0 No 0 0.0.0.0.0
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Repeat these editing steps for all of the other element interferences, resulting in the following
Standard and Interference Assignments window.

Standard and Interference Assignments

-Selected Samples
Cancel
St 12 Set 1 MgO synthetic —

St 12 Set 2 MgO synthetic =
St 13Set 1 AI203 synthetic Save Element Sotwp
St 14 Set 1 Si0D2 synthetic
| | |St 22 Set 1 TiD2 synthetic
| | |St 23 Set 1¥203 synthetic

m

Save Sample Setup

St 24 Set 1 Cr203 (synthetic) Add/Remove Standards
| | |St 25 Set 1 MnO synthetic =
St 26 Set 1 Fe203 synthetic hematite Reload Standard Assignments
St 28 Set 1 NiD synthetic { R DI C 6
St 2401 Set 1 Wollastonite [Willsboro, NY) i gmave HTBCSN
! | |St 303 Set 1 Albite, Amelia .
St 453 Set 1 Augite, Kakanui USNM 122142 - ] ‘ 2 ‘ a2 | 4 ‘ 5 ‘ 6

i 1 Click Element Row to Edit Standard/Interference/Time Dependent Intensity [TDI) Assignments

Channel Element X-Ray Analyzed Standard Ilnlelf-E le ]Intetf-s td

| 1 Si ka Yes 453 o 0.,0,0,0.0
2 Ti ka Yes 22 T 0,0,0,0,0
3 Al ka Yes 13 0.0.0.0.0

(| |4 \' ka Yes 23 Ti 22,0,0.0.0
5 Cr ka Yes 24 V... 23.0.0.0.0
6 Fe ka Yes 26 Mn.... 25,0.0.0.0
7 Mn ka Yes 25 [ 24.0,0,0.0
8 Mg ka Yes 473 s 0.0,0.0.0
9 Ca ka Yes 2401 _ 0.0.0.0.0
10 Na ka Yes 303 o 0.0.0.0.0
11 0 No 0 0.0,0,0.0

Click the OK button when finished returning to the Analyze! window.
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Next, check the analysis options that are currently assigned. From the main PROBE FOR
EPMA log window, select Analytical from the menu bar and click Analysis Options from the
menu choices.

Probe for EPMA [C:\UserData\Doe\silicates01.MDE]
M —
Edit Standard Xray | Analytical | Window Run Output Help

File
Acquire! Analysis Options
BEAM: 39.59 39. Assign MAN Fits
ELEM: ci Clear All MAN Assignments (use default)
162 23.685 -3 Use Off Peak Elements For MAN Fit (Use on-peak intensities from elements acquired using off-peak backgrounds)
164 23.772 .o . . .
165 23.6098 4 Use MAN Correction For Off Peak Elements (Calculate MAN backgrounds for elements acquired using off-peak backgrounds)
Empirical MACs
AVER: 23.718 . 3
SDEV: .047 .0 Empirical APFs
SERR: .027 .0 ) - :
2RSD: .20 8. ZAF, Phi-Rho-Z, Alpha Factor and Calibration Curve Selections
PUBL: 33.714 A Create Virtual Standard Intensity
FVAR: (.02) 7. Update Dead Time Constants
|DIFF: {.00) .0
STDS : 453 Student's "t" Table
CalcZAF Calculations
STEF: L1843 .55
STCT: 1846.9 5540.9 4352.2 6323.9 6406.8 6549.1 7331.1 2074.5 3208.4 485.2
UNEF : L1843 . 0045 -0318 . 0000 .ooo7 L0415 0011 .0684 .1048 . 0053
UNCT: 1847.1 44.5 318.0 -1.0 7.3 415.1 11.0 680.7 1046.2 92.5
UNBG: 20.1 35.7 18.6 31.1 31.1 25.4 23.5 15.2 36.6 11.3
ZCOR: 1.2870 1.1502 1.4364 1.2032 1.1732 1.1885 1.20%3 1.48%1 1.0856 1.59389
|| ERAW: 1.0001 .Do8s0 .0731 -.0002 0011 L0634 L0015 .3281 L3261 .1081
FEBG: 92.78 2.25 18.10 .87 1.23 17.37 1.47 45.70 29.55 5.66
Open: Ready Cancel Pause
h E—
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This opens the Analysis Calculation Options window. Check that the tick boxes for Use
Assigned Interference Corrections on Standards and Unknowns and Force Negative Interference

Intensities To Zero in Corrections are marked.

'Analysis Calculation Options — :

Quantitative Acquisition Options

¥ Use Deadtime Correction
(¢ Use Nommal Deadtime Conection [single term factorial)
(" Use Precision Deadtime Conection [two term factorial for > 50K cps]

¥ Use Beam Drift Comrection
¥ Use Automatic Drift Correction on Standard Intensities

Quantitative A

a1 £, C

on Cr.
orection Term For Full Quant Inl
[T Do Mot Use Full Quant Interference Conechions [use traditional Gilfich, et. al )

dards and Unknowns

[ Use Assigned or Self Time D dent Intensity (TDI) C on Unk
c i f f | J
™ Use Time Weighted Data for TDI Fit [weight intensities based on elasped time]
Time Weighted Data \Weight Factor 2
v Use Ab ion C d MAN C Intensities

[ Use Particle or Thin Film Comrection Parameters

[~ Check For Same Peak Positions in Unknown and Standard
[~ Check For Same PHA Sellings in Unknown and Standard

[~ Use Zero Point For Calibration Curve [off-peak elements only)

[ Use Conductive Coating Correction For Beam Energy Loss
[~ Use Cond: Coating C. For X-ray Absorption

[~ Do Not Use Fast Quantitative Analysis Feature

MACL [mass absorplion coefficient) and APF [area peak factor) Dptions

[~ Use Empincal MAC Values

[~ Use Empirical APF Values
@ Use Empitical APF Factors (calculated from elemental compasition)
" Use Specified APF Factors [based on a fixed composition)

Cancel

[~ Use Aggregate Intensities for Duplicate Quantitative Elements
[~ Use Blank Calibration Sample Trace Element Accuracy Corrections
|¥ Force Negative K-Ratios To Zero in ZAF Calculations

Calculation Dptions

[~ Calculate Electron and Xray Ranges for Sample Compositions
[~ Use Oxygen From Halogens (F. CL. Br and 1) Conrection

[~ Use Nth Point Calculation For Dff-Peak Intensities (for testing only)

Formatting Options

[~ Use Automatic Format For Quantitative Results
& Display the Maximum Mumber of Numerical Digits
" Display Only Statistically Significant Number of Mumerical Digits

[v Use Detailed Printout For Data and Analytical Results
[~ Print Analyzed And Specified On Same Line
[~ Display Count Intensities Unnormalized To Time (in Analyzel)

[~ Print Additional MAN Fit and Comection Parameters To Log Window

Output Dptions

[~ Display Charge Balance Calculation

Elemental Output Sort Order For JJD-2 and HW Custom Output:
(# Use Traditional Geological Sort Order [Si02, TiD2, etc.)
" Use Low To High Atomic Number Sort Order
" Use High To Low Atomic Number Sort Order

A range of other options can be switched on an off in this window which affect the calculation
and output of the quantitative data. See the PROBE FOR EPMA User's Guide and Reference

manual for details.

Click the OK button returning to the main log window.
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The user then reanalyzes the standards (Analyze button in the Analyze! window), utilizing the
spectral interference correction routine. The results for the TiO, standard are dramatic; the

apparent 0.6 wt% vanadium concentration has been replaced with an average 0.01 wt% content

(which is below the detection limit).

'f Analyze! = |8
Sample List (multi-select) [double-click to see i data) ;
_ ) Analy Raw Data Combine Selected Samples
& Standards |St 2401 Set 1 Wollastonite [Willsboro, NY) . ot Andisi Lpes From
~ Unknowns |5t 303 Set 1 Albite, Amelia : Selactad S arck
Unknowns |\ 463 Set 1 Augite, Kakanui USNM 1221 List Standard | ¢ e ation Dptions eotec manpes
" Wavescans St 469 5et 1 H h e ush Intens Combine Data Lines From
" All Samples |5y 473 Set 1 Olivine (Fo90) USNM 111312 _| Selected Samples
: = P. Bet S
SelectAl (St 12Set 3 MgO synthetic g g U::s:" 7 a‘::fgm:m‘; Report| ¢t Stet and Data Giids By
Add To St 13 Set 2 Al203 synthetic = Geological/Atomic Number
Setups  ||St_14 Set 2 Si02 synthelic Disable Selected Sample(s)
ot i i Enable Selected Sample(s) [T Do Not Output To Log
ave Selups ||t 23 Set 2 V203 synthetic bk = — -
Combined Conditions I Count Times I Combine the Selected Samples
= = into & New Sample
Standard Assignments | Specified Ci | Name/D | Cond I El /Cations | Be ey
e . Search For Remove
St 22Set 2 Ti02 synthetic » | 40.091 Total Oxygen 100.120 TotalWeightZ  “Shared” Bgds| "Shared” Bads
TO = 40 KeV = 15 Beam = 40, Size = 10 L 40.093 Calculated Oxygen 16.391 Z-Bar
Results in Elemental Weight Percent Excess Ugioen 26.631  Atomic Weight
Si Ti Al F iUl AW Fe Mn Mg [ca Na o [Total I
Average: 00 59.946 .016 014 .000 .007 014 021 .010 .00 40.091 100.120
Std Dev: .002 41 .032 017 .000 .0mn .016 .016 012 .003 .104 .264
|Published: n.a. 59.939 .01 n.a. n.a. n.a. n.a. n.a. n.a. n.a. 40.050 100.000
Std Em: .o .0 016 .0oo .005 .oog .00g .006 .00l .052 132
%Rel SD: 200.00 .24 200.00 122.70 -m 161.92 117.67 73.46 122.05 200.00 .26 .26
Minimum: .0o00 59.745 000 .000 .000 000 .000 000 .000 000 39.935 99.726
Maximum: 003 60.046 064 034 000 023 031 037 025 006 40.148 100.286
« | b
Delete Selected Line(s) | Undelete Selected Line(s) | Analyze SelectedLinels) |
C Si Ti A1 v lcr [Fe [Mn Mg [ca [Na 0 [Total .
130 G 000 59.745 .000 .020 .000 .004 .000 021 .000 .000 39.935 99.726
1316 .000 60.043 .000 .000 .000 000 .000 .026 .015 .000 40.133 100.218
132G .003 59.949 .064 000 .0oo .0oo 024 037 025 000 40.148 100.249
133G .0oo 60.046 .000 .034 .0oo 023 031 .000 .000 006 40.146 100.286
Cancel Next

The user is ready to move on to unknown samples.
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Manual Unknown Sample Data Collection and Analysis

To collect x-ray data on an unknown sample, bring forward the Acquire! dialog box and click
the Move button. Enter the stage coordinates of the first unknown sample and click Go All, or
use the cursor buttons in the Stage Target Positions section, or use the joystick to drive the stage,
if available. Adjust the Z focus.

Move Motors and Change Crystals!

Stage Target Positions
= | Remove Faraday Go Go
X Y ‘ é h All Spectros
-13600. -1074.1 ' Z Axis Adjust

i I LY Positions  Stage

z e A Increment : =

- e uto Focus
[649978 | w v 1.00
Jog Stage Exchange Sample

[~ Use Stage Backlash Park Stage l Update Positions Filament Standby

Free/Clear | | GGISENIN

Spectrometer Target Positions [Load Element Setups From Acquire Elements/Cations Button)

SP1 SP2 SP3 SP4 SP5
[Tap | JtuF | [LPET | |TAP | |LuF ~| | |
- | 461521 | 56743.3 | 38417.8 | 27550.7 | 48262.2 [

Feka 6

! I Use Spectrometer Backlash Jog Spectrometers | Park Spectrometers |

Click the New Sample button in the Acquire! window to activate the New Sample dialog box.
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Check the Unknown button under New Sample Type. Enter an appropriate sample name and
description into the New Sample Name and New Sample Description text boxes.

New Sample

| —New Sample Type

f Cancel
(" Standard B
& Unknown Load Element Setups
 Wavescan Load Sample Setup

[ N Load File Setup

Addiemitya Load Multiple Setup

| Standards

Mote that a new standard sample element setup is based by
default on the last unknown sample in the run. To change the
analyzed elements in a run, either click one of the Load Setup
buttons above or first create a new unknown sample and then

make any necessary changes to the element setup.

New Sample Name
|pyroxene 1

New Sample Description Add <cr> ]

A

-

To add standards to the standard list below, cancel this dislog,
then click the Standard | Add Standards to Run menu item from
the main menu.

{12 MgO synthetic
13 Al203 synthetic
14 SiD2 synthetic
22 TiD2 synthetic
23 ¥203 synthetic
24 Cr203 [synthetic)
25 Mn0 synthetic Y.

iy | »

Click the OK bhutton.
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By default, all settings from the last measurement before will be loaded, in this case the

standards acquisition using the pyroxene setup. Before starting the acquisition, any measurement

conditions which don't require the acquisition of new standards can be changed, such as beam

current and size in the Analytical Conditions window or count times, which can be increased to

improve precision and detection limits for minor and trace elements.

Click on the Count Times button in the Acquire! window to launch the Count Times window.
In this example, the Unknown Count Time Factor (Factor) in the Count Times window will be
modified. This factor is a simple multiplication of the default count times (peak and

backgrounds) on the standards. Currently this value, which is shown in the Factor column, is set

to 1, leading to an estimated acquisition time of 59 seconds per point.

-

Count Times
—Click Element Row to Edit Count Times N
Channel [Element |[Spectio [Ciystal |[On-Peak |Hi-Peak |Lo-Peak |MaxCofin|Factor | [Wave [Peak  [Quick
1 Sika 4 TAP 10.00 5.00 5.00 5.00 3.00 2.00
2 Tika 3 LPET 10.00 5.00 5.00 5.00 3.00 2.00
3 Al ka 4 TAP 10.00 5.00 5.00 .00 3.00 2.00
4 VY ka 2 LLIF 10.00 5.00 5.00 .00 3.00 2.00
5 Cr ka 2 LLIF 10.00 5.00 5.00 .00 3.00 2.00
6 Fe ka 5 LLIF 10.00 5.00 5.00 .00 3.00 2.00
7 Mnka |5 LLIF 10.00 5.00 5.00 5.00 3.00 2.00
8 Mgka |1 TAP 10.00 5.00 5.00 5.00 3.00 2.00
9 Caka |3 LPET 10.00 5.00 5.00 5.00 3.00 2.00
10 Naka |1 TAP 10.00 5.00 5.00 5.00 3.00 2.00
™ b
| Beam Averages [ -
Mominal Beam [nA) 40.0241 A eaek
Change the Nominal Eeam to modify the Cancel |
o|  nomalization constant used for the x-ray
J| intensity display. For example. enter 1 [n4)
for cps/né intensity display.
Return To On-Peak Time |2 secs Calculated
Crystal Flip Ti |— Spectiometer
) L i U rous Motion and
Set Column [TKCS) Time |0 secs hchu_iSItion
imne
. Measure |
i Mominal |
0 secs § e
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Left-click and drag the mouse across the rows in the table to select all elements. This opens the
Count Time Properties window. In there, change the Unknown Count Time Factor from 1 to 3.

Count Times - - - -
Click Element Row to Edit Count Times T J
Channel [Element |Spectro |Crystal Count Time Properties
: Sike 4 1ar. ~ Enter Count Time Properties For Selected El -Ii
1ka
3 3':’ ; L‘j‘: On-Peak Time  Hi Off Peak Time Lo DIf Peak Time
5 TTEER LLIF [10.00 |5.00 [5.00 4”““'
? :'B l;:’ g tb‘i Wave Scan Time Peaking Time Quick Scan Time Naote that the
= bl
A T = [5.00 [3.00 [2.00 Peaking Time is
h g ka = divided by 4 for
9 Caka |3 LPET Enter the on and off-peak count times for standard and unknown ROM peaking
10 Ma ka 1 TAP samples [see below to specify longer count times for unknowns relative to and Pre-Scans.
i standards). Enter wavescan time for wavescan samples, quickscan time
for quick wavescans and peaking time for spectrometer peaking.
i — Off-Peak
7Tk B
) . MultiPeint backaround count times are based on the Statittics
B . i corresponding Hi and Lo Off Peak Times divided by two
i eam Averages {
Nominal Beam [nA) 40.0241 BY ceat
Ctatish v Predefined Pregisi
Change the Nominal Beam to modify the Hatad G Eoi T Lavals
ift‘;’rr;%:z;g;n;ﬁgz?m m:]‘: ':n‘l':r‘{:x] Unknown Maximum Count : 100000000
for cps/né intensity display. Use the Unknown Maximum Count to specify a desired statistical significance instead of a
f fized count time. If the total counts aqquiled engeeds the Unknown Mazimum Count the
Return To On-Peak Time lm — acquisition will be considered complete.
s Background counting time will be automatically calculated based on the ratio of the specified
Ciystal Flip Time 0 secs Smﬁlorgn:tde( off-peak counting time to the specified an-peak counting time and the actual elapsed on-peak
Set Column [TKCS) Time [ secs Acc%gisilim counting time
ime
lternating On/0ff Peaks —
e the counting time for on, hi and
lo count imes for unknown samples relative to standards. For example, if the on-peak time is
10 and the Unknown Count Factor is 2, then the standards will count 10 seconds on-peak.
and the unknowns will count 20 seconds or-peak.
0 secs The Unknown Count Time Factor is also used for the Altemating On and OFf Peak Acquisition
feature (see the Acquisition Options dialog). \With this feature the on-peak and off-peak
positions are altemately acquired for a number of repetitions based on the Unknown Count
Time Factor.

Click OK to return to the Count Times window.
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The Count Times window now shows a new estimate of 142 seconds for a measurement of

unknown.

Count Times - - —— —-—
o I L
— Click Element Row to Edit Count Times ‘_‘\
Channel [Element |Spectio [Ciystal |On-Peak Hi-Peak |Lo-Peak |MaxCoufllFactor |\Wave Peak Quick
1 Sika 4 TAP 0.00 N0000 1 00 11 00
2 Tika |[3 LPET 0.00 D000 ( i 00
3 Alka |4 TAP 0.00 0000 I 00 il
4 V ka 2 LLIF 0.00 0000 )0 i 3.00 [2.00
5 Cika |2 LLIF 0.00 0000 ) D 3.00 [2.00
6 Feka |5 LLIF 0.00 0000 I i 3.00 [2.00
7 Mnka |5 LLIF 0.00 D000 € i 3.00 [2.00
i |18 Mgka |1 TAP 0.00 0000 00 00 3.00 [2.00
9 Caka |3 LPET 0.00 D000 DO 00 3.00 [2.00
10 MNaka |1 TAP 0.00 D00000 3.00 00 00 00
4 D »
Beam Averages |[| 1 3 4 5
! TAP LLIE
Mominal Beam (nA) | 10.0109 139; ::i“
Change the Nominal Beam to modify the Cancel |
normalization constant used for the x-ray
intensity display. For example, enter 1 (n&)
for cps/nd, intensity display.
Return To On-Peak Time | 2 secs Calculated
Crystal Flip Ti Spectrometer
e [0secs Maotion and
Set Column [TKCS) Time I 0 secs Achl.,!isition
imne
Measure
MNominal
0 secs Beam

Further, the graphical spectrometer motion bars next to the time estimate indicate how efficient
the usage of the spectrometers is. Spectrometer 2 needs more time compared to the other four
spectrometers as off-peak backgrounds are acquired for both Cr and V. It would therefore be
more efficient to either reduce counting times for Cr and/or V, or, as both are expected to be
present only at minor to trace level in the unknown samples, extend counting times on the other

spectrometers.

Adjust all count times as desired and click OK to return to the Acquire! window.
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Click the Start Standard or Unknown Acquisition button in the Acquire! window to start the
acquisition of the unknown.

[ Acquire! ol b |
SP1 Sp2 SP3 SP4 SP5 X Y Z Spectio Progress
| 38499.0 62209.1 31430.1 27786.3 48115.6 300.000 1125.00 310.500
1-TaAP 2-LLIF 3-LPET 4-TAP 5-LLIF Faraday
[ 9.16 9.14 9.14 9.14 9.13 1
I 138. 438. 499. 218. 291. 10.0132 4

Current Sample: [Un 2 * pyroxene 1

Start Standard or Unknown Acquisition
[Normal Acquisition Unknown

300.000 1125.00

|Data Rows: 0 |Good Data Rows: 0 tart Wavescan um  OO00DD 0doonn
px 0 1]
New Sample PHA Acaquisition Options Peaking Options Magnification TE]

Elements/Cations Peak/Scan Options Special Options Start Peaking Bgam hode |Analog Spat

Kilovalts 15
Analytical Conditions Count Times Stage Imaging Beam C!.ment .—'m

Beam Size 10

Combined Conditions i Standard Assignments | Locate Move |

Again, progress can be monitored in the Acquire! window. After completion of the
measurement, move the stage to a different position and click the Start Standard or Unknown
Acquisition button again to start another measurement. Repeat this procedure a third time so
that three random spots are acquired on the same pyroxene sample.
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Next, reopen or bring forward the Analyze! window. Click the Unknowns button under the
Sample List buttons and highlight (select) Un 2 pyroxene 1.

. -
'!‘ Analyze!

S —

Sample List [multi-select] [double-click to see intensity data) -

Fe Raw Data Re _ Combine Selected Samples
el Cormbine Analysis Lines From
List Standard . . Selected Samples
Intensities Caloiiation Dyt Combine Data Lines From
" All Samples ™ I Pouse Between Samples e Selected Sample‘s
Select All . : Sort Stat and Data Grids By
[~ Use All Matrix Corrections GecloccalAbmc N
ot _ Disable Selected Samplefs) |
L__aope | Enable Selected Sample(s) ~ | T DoMotOutput To Log
Save Setups
_— Combined Conditions | Count Times | Combine the Selacted Samples
Standard Assignments | Specified Concentrations | HamelDesctip&nnl Conditions | Elements/Cations I e HoW Sanpie
— - Search For Remove
a Total Dxygen Total Weight % "Shared" Bads | "Shared" Bods
L Calculated Dxrygen Z -Bar Boundary ;
| Excess Oxpgen Atomic Weight Create h
Co l I \ I I

<

Disable Selected Linefs) |

Enable Selected Linefs) |

Analyze Selected Line(s) |

™

Cancel | MNext |
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Click the Analyze button to calculate the results for these three points. The values are viewed
below.

*¢ Analyze! lE_L@M
Sample List (multi-select) [double-click to see i data) -
ot Raw Data Combine Selected Samples
Combine Analysis Lines From
List Standard : : Selecied 3 rplot
" Wavescans Intensities e Combine Data Lines From
L1 Al Sunplcs [T I Pause Between Samples Report Sl Smﬂ#
Select Al ru 7 . Sort Stat and Data Grids By
52 All Matrix Conections Coil A N Gt
Asdc: To Disable Selected Sample(s) 5
cups Enable Selected 5 amplels) I~ Do Not Output To Log
Save Setups = = =
Combined Conditions | Count Times | Combine the Seiegted Samples
Standard Assignments | Specified C | Name/D l Conditions | Elements/Cations ‘ mo ey
: Search For Remove
Un 2 pyioxene 1 + [43583 TotslOwygen 99567 TotalWeight % "Shared" Bgds | "Shared" Bads
T0 = 40, KeV = 15, Beam = 40, Size = 10 | 43583 Calculated Oxygen 12.493 Z-Bar E y tior
Results in Elemental \Weight Percent ["-000 " Excess Onygen 2877 Sromicivsigh,
Il Coj Si Ti a1 v |Cr |Fe |Mn Mg [ca |Na ] [Total |
| |Average: : 322 2.810 025 A74 3107 {066 9.628 15.015 707 43.583 99.567
Std Dev: 104 002 040 0 .09 025 .01 .03 .043 077 104 150
ZAF Cor: 1.2648 1.1995 1.4264 1.2136 1.1844 1.1921 1.2131 1.4855 1.0854 1.9415
Std Em: .060 .00 023 .007 .on 014 007 .008 .025 .045 .060 .087
%Rel SD: A4 73 1.43 45.36 4.10 .80 17.05 14 .29 10.95 .24 .15
Minimum: 23.725 320 2.782 .m8 453 3.080 057 9.618 14.977 636 43.468 99.401
/| Maxin 23.933 324 2.857 038 .492 3129 079 9.643 15.062 789 43.673 99.693
<l »
Delete Selected Line(s] | Undelete Selected Linefs) | Analyze Selected Linefs) |
Coy Si Ti a1 v lcr [Fe [Mn Mg |ca [Na [o [Total -
3826 .320 2.792 .038 .478 3.080 057 9.623 15.062 .636 43.673 99.693 | |
3836 23.830 .320 2.857 .09 .492 3129 063 9.618 14.977 .694 43.608 99.607
46 23.725 324 2.782 .ms 453 3nz 079 9.643 15.007 789 43.468 99.401
L ]
Cancel Next

To set the software up to perform additional calculations, click the Calculation Options button.
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This opens the Calculation Options dialog box. Make the following changes: under
Calculations Options check the Display Results as Oxides and Calculate Detection Limits and
Sensitivity boxes. Under Formula and Mineral Calculations check the Calculate Formula Based
On box. Select Pyroxene, enter 6 Atoms of in the text box, and select O (oxygen) from the drop
down menu.

Calculation Options

—Selected Samples |
Cancel
Un

2 pyroxene 1

EDS Calculation Data

{* Do Not Use EDS Element Data
" Use EDS Spectrum Element Data

Assign EDS Spectral Elements

Integrated Intensity Data Options
1
-

Sample Conductive Coating [need to explicitly turn on in Analytical | Analysis Options)

Element Density Thickness (&) Use Standard menu to specify standard coatings
|e | |21 |200 ¥ Use Conductive Coating

— Calculations Options

‘: ;« Display Results As Oxides > (¢ Calculate with Stoichiometric Oxygen
| s (" Calculate as Elemental 1
¥ Calculate Detection Limits and Sensitivit;

bt LA e Use Particle/Film Calculations |
[~ Calculate Homogeneity Ranges

[~ Calculate Alterate Homogeneity Ranges
[~ Calculate Pearson's Linear Correlation Coefficients

[~ Element By Difference [as oxide formula) : I v[
[~ Stoichiometry To Calculated Oxygen: | Atoms Of | ,[ To 1 Oxygen

[~ Stoichiometry To Another Element: | Atoms OFf | -.[ To | v|

I” Hydrogen Stoichiometry To Excess Oxygen H:0 Ratio | 00 OH=1,H20=2

Formula and Mineral Calculations

dd ified
L |v Calculate Formula Based On < |S Atoms Of i[l v! s :F: CIfrIam ?Iv,::gen’

" No Mineral End-Member Calculation Eleme'r:'n:]snlglatlons
" Dlivine " Feldspar " Garnet [Ca.Mg.Fe.Mn) (" Garnet (AlFe.Cr)
[~ Amphibole (Ague, Auto Normalization) [~ Biotite (Brimhall and Ague, Halog Code)

Click the OK button to return to the Analyze! window. Click the Analyze button again.
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The table in the Analyze! window now shows the formula units for the pyroxene formula
calculation as below.

¢ Analyze! I\M

Sample List (multi-select) [double-click to see i ity data)

Pt Raw Data Combine Selected Samples

L S.tandald: Un 1 * template for Eirm:ene elements L Combine Analysis Lines From
€ Unknowns, o List Standard | ¢y ation Options pelecied 9anples
" Wavescans Intensities

Combine Data Lines From
o Selected 5
AS“eIZ:T:lII)I“ [T I Pause Between Samples Report =t am;igs
[~ Use Al Malix Conections ~——J oot Stat and Dala Girds By
ASt:uh; Disable Selected Sample(s) S
P Enable Selected S ample(s) j [~ DoMot Output To Log

Combined Conditions |

| Geological/Atomic Number

Save Setups =
Count Times | Compine the Selected Samples

Standard Assignments I Specified Concentrations | Name/Description | Conditions | Elements/Cations ‘ e i pe
Search For Remove
Un 2 pyroxene 1 ~ [43583 Totsl Oxygen 99 567 Total Weight % "Shared" Bgds  “Shared" Bgds
TO = 40, KeV¥ = 15, Beam = 40, Size = 10 . 43583 CalculstedOwpgen [ 12.493 Z-Bar E '
Results in Elemental Weight Percent [ 000 ExcessOxpgen 21.877  Atomic Weight e
i Cop Si ITi &1 v ICr [Fe Mn |Mg |ca Na o Total [
Average: 1.869 015 .229 .om .020 123 .003 873 825 .068 6.000 10.025
Std Dev: 004 .000 .003 .000 .00 .00 .000 .003 002 .008 .000 .oos
ZAF Corr: 1.2648 1.1995 1.4264 1.2136 1.1844 1.1921 1.2131 1.4855 1.0854 1.9415
Std Em: .002 .ooo .002 .000 .000 oo .000 .002 .o .004 .00o .005
%Rel SD: .21 .96 1.37 45.15 3.92 .93 17.30 .37 .28 11.19 .00 .08
Minimum: 1.866 015 227 .om 019 a2 002 .870 823 .061 6.000 10.018
| Maxi 1.873 015 .233 .002 021 123 .003 .876 .827 .076 6.000 10.034
4 L3
Delete Selected Line(s) ‘ Undelete Selected Line(s) ‘ Analyze Selected Line(s) |
Coy Si ITi ] v cr |Fe [Mn Mg [ca |Na 0 Total -
B26 : 015 .227 .002 .020 A21 .002 .870 826 .061 6.000 10.018
3836 1.868 015 .233 .0 021 123 .003 8N 823 .066 6.000 10.023
384 G 1.866 015 .228 .00 019 123 .003 .876 .827 .076 6.000 10.034

Cancel Next

Additional data is written to the log window, which can be stored to a text file and viewed as
described before, or simply be highlighted with the mouse and copied to the system clipboard

with the key combination <CrtI>+C. The contents of the log window are shown on the following
pages.

The user may obtain a large amount of information besides elemental and oxide weight percent
data. These expanded capabilities include formula and mineral end member calculations, an
extended set of detection limit and statistics including homogeneity and analytical sensitivity.
See the User’s Guide and Reference documentation for calculation details.
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un 2 pyroxene 1

TakeOff = 40.0 KiloVolt = 15.0 Beam Current = 40.0 Beam Size = 10
(Magnification (analytical) = 2533), Beam Mode = Analog Spot
(Magnification (default) = 2533, Magnification (imaging) = 2533)
Image Shift (X,Y): -.50, .00
Number of Data Lines: 3 Number of "Good" Data Lines: 3

First/Last Date-Time: 04/25/2013 02:11:23 PM to 04/25/2013 02:20:08 PM

Average Total Oxygen: 43.583 Average Total Weight%: 99.567
Average Calculated Oxygen: 43.583 Average Atomic Number: 12.493
Average Excess Oxygen: .000 Average Atomic Weight: 21.877
Average ZAF lteration: 3.00 Average Quant lterate: 3.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

un 2 pyroxene 1, Results in Elemental Weight Percents

SPEC: 0

TYPE: CALC

AVER: 43.583

SDEV: .104

ELEM: Si Ti Al \Y Cr Fe Mn Mg Ca Na

BGDS: MAN LIN LIN LIN LIN MAN LIN MAN MAN LIN

TIME: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00

BEAM: 40.11 40.11 40.11 40.11 40.11 40.11 40.11 40.11 40.11 40.11

ELEM: Si Ti Al \Y Cr Fe Mn Mg Ca Na  SUM
382 23.933 320 2.792 .038 478 3.080 .057 9.623 15.062 .636 99.693
383 23.830 .320 2.857 .019 492  3.129 .063 9.618 14.977 .694 99.607
384 23.725 324 2.782 .018 .453  3.112 .079 9.643 15.007 .789 99.401

AVER: 23.829 322 2.810 .025 474  3.107 .066 9.628 15.015 .707 99.567

SDEV: .104 .002 .040 .011 .019 .025 .011 .013 .043 .077 .150

SERR: .060 .001 .023 .007 .011 .014 .007 .008 .025 .045

%RSD: .44 .73 1.43 45_36 4.10 .80 17.05 .14 .29 10.95

STDS: 602 539 609 584 631 524 509 607 602 651

STKF: .1884 .5489 .1277 1.0000 .3856 .6539 .1612 .2085 .1386 .0392

STCT: 387.65 1658.01 272.03 358.23 169.81 460.67 107.33 336.16 336.12 43.93

UNKF: .1884 .0027 .0197 .0002 .0040 .0261 .0005 .0648 .1383 .0036

UNCT: 387.70 8.10 41.98 .07 1.76 18.36 .36 104.50 335.38 4.08

UNBG: 1.92 3.15 1.08 .30 .42 .86 .64 1.12 2.39 .47

ZCOR: 1.2648 1.1995 1.4264 1.2136 1.1844 1.1921 1.2131 1.4855 1.0854 1.9415
KRAW: 1.0001 .0049 .1543 .0002 .0104 .0399 .0034 .3108 .9978 .0928
PKBG: 202.96 3.57 39.87 1.25 5.21 22.36 1.57 94.93 141.17 9.63

INT%: ——— ——- --—-  -6.53 —-—— -———  -1.31 —-—— —-—— —-——

un 2 pyroxene 1, Results in Oxide Weight Percents

SPEC: 0

TYPE: CALC

AVER: .000

SDEV: .000

ELEM: Si02 TiO2  Al203 V203  Cr203 FeO MnO MgO Cao Na20  SUM
382 51.201 .534 5.276 .056 699 3.963 .073 15.958 21.075 .857 99.693
383 50.980 .534 5.398 .028 719 4.026 .081 15.949 20.956 936 99.607
384 50.756 541 5.257 .026 663  4.003 102 15.992 20.998 1.064 99.401

AVER: 50.979 .536 5.310 .037 693 3.997 .085 15.966 21.009 953 99.567

SDEV: .222 .004 .076 .017 .028 .032 .015 .022 .060 .104 -150

SERR: .128 .002 .044 .010 .016 .018 .008 .013 .035 .060

%RSD : .44 .73 1.43 45.36 4.10 .80 17.05 .14 .29 10.95

STDS: 602 539 609 584 631 524 509 607 602 651

un 2 pyroxene 1, Results Based on 6 Atoms of O
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SPEC:
TYPE:

AVER:
SDEV:

ELEM:
382
383
384

AVER:
SDEV:
SERR:
%RSD :

Pyroxene
382
383
384

AVER:
SDEV:

0
CALC

6.000
-000

Si
1.873
1.868
1.866

1.869
.004
.002

.21

Mineral

Wo
45.4
45.3

Ti
.015
.015
.015

.015
.000
-000

.96

En

47.9
47.9
48.0

47.9

.1

Al
.227
.233
.228

.229
.003
.002
1.37

F

[e e Ne)]
~N oo ~N©0

()]

.7
1

\
.002
.001
.001

.001
.000
.000
45.15

Cr
.020
.021
.019

.020
.001
.000
3.92

End-Member Calculations

Fe

.121
.123
.123

.123
.001
.001

.93

Detection limit at 99 % Confidence in Elemental Weight

ELEM:
382
383
384

AVER:
SDEV:
SERR:

Si
.009
.009
.009

.009
.000
.000

Ti
.008
.007
.007

.007
.000
.000

Al
.007
.008
.007

.007
.000
.000

\
.019
.021
.019

.020
.001
.001

Percent Analytical Relative Error (One

ELEM:
382
383
384

AVER:
SDEV:
SERR:

Detection Limit (t-test) in Elemental Weight

Si

NNN

ooOoN

ELEM: Si
60ci -
80ci -—=
90ci -
95ci -
99ci -

Analytical

ELEM: Si
60ci .099
80ci 177
90ci .274
95ci .403
99ci .931

T

ON~N=

1
1.
1

1.

oo~

Ti
.001
.002
.004
.005
.012

Ti
.001
.002
.003
.004
.010

A

OO ==

ooo,

Sensitivity (t-test) in

Al
.037
.065
.101
.149
.343

N
Ul
oOoRr o<

iy
[é)]
[@e)N(e]

\%
.008
.014
.022
.033
.076

\
.002
.003
.005
.008
.018

Cr
.018
.019
.018

.018
.000
.000

Fe

.017
.017
.017

.017
.000
.000

Mn
.002
.003
.003

.003
.000
.000
17.30

Mg

.870
.871
.876

.873
.003
.002

.37

Percent (Single

Mn
.016
.015
.015

.015
.000
.000

Sigma, Single Line):

C

Www
WNNS

(@3 Sl V]

Cr
.016
.028
.044
.065
.149

Cr
.014
.025
.039
.058
.133

F

© OO

[eNeN(e]

Fe

.022
.038
.059
.088
.202
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N
= o~

Mn
.009
.015
.024
.035
.080

Mn
.003
.006
.009
.013
.030

Mg

.010
.010
.011

.010
.000
.000

wWwwa

oo w

Mg

.010
.018
.028
.042
.096

Ca
.826
.823
.827

.825
.002
.001

.28

Line):

Ca
.007
.007
.007

.007
.000
.000

NNN QD

oonN

Percent (Average of Sample):

Elemental Weight Percent (Average of Sample):

Ca
.038
.068
.105
.155
.357

Na
.061
.066
.076

.068
.008
.004
11.19

Na
.013
.012
.013

.013
.001
.000

P RN
©©ORrD

PP o

Na
.062
2111
171
.252
.582

Na
.061
.109
.169
.249
.575

SUM
10.018
10.023
10.034

10.025
.008



Digitized Sample Data Collection and Analysis

Acquisition of data on unknown samples can also be automated. As an example the user will
perform a digitized traverse across an unknown pyroxene grain. The user can digitize standards,
unknowns or wavescan positions based on random points, linear traverse or rectangular or

polygon gridded areas. Check that the Unknowns button is clicked in the Automate! window.

“ Automate!

(o]

Position List [multi-select)] [double-click to see data)

C s

" All Samples

2|3

Select Stds
Select All

Go
Auto Focus

Update

Move| Stage

Digitize

Plot I
Fiducials I
Replicates I

Conditions

Sample Setups

Delete All

File Setups

Re-Load

Delete Selected Samples

Delete Selected Positions

Multiple Setups

Impoit from ASCII (*.POS File)
Export Selected Samples [to *.POS)

Row PNV

W Grain # Focus

Automation Actions

[~ Confirm Standard Positions
[~ Confirm Unknown Positions
[~ Confirm Wavescan Positions

[~ Peak Spectiometers Peaking

[~ Acquire Standard Samples

[~ Acquire Unknown Samples

[~ Acquire Wavescan Samples

[~ Acquire Standard Samples [again)

Automation Options

F Peak on As ||;r|l:|| Standards

[T Use "Quick™ Standards

[~ Use Filament Standby Afterwards

¥ Use Confirm During Acquisition

[T Use Beam Deflection For Position
-

[~ Confirm All Positions In Sample
[T Combine Multiple Sample Setups

[~ Use ROM Auto Focus

& New Sample " Every Point

" Digitized " Interval | 5
Standard Points To Acquire | 3
Automate Confirm Delay (sec) | 10
Standard X Increment (um) | 0
Re-Standard Y Increment [um) | 0

|~ Re-Standard Interval [hrs) Is

(¢ Use Last Unknown Sample
" Use Digitized Conditions

" Use Digitized Sample Setups
(" Use Digitized File Setups

(" Use Digitized Multiple Setups

Run Selected Samples

Click the Digitize button in the Automate! window.
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This opens the Digitize Sample Positions dialog box.

To create an unknown digitized sample, click Unknown under Sample Type and enter a sample
name in the Unknown or Wavescan Position Samples text box. Next, click the Create New
Unknown or Wavescan button. The unknown sample will now appear in the Position List list
box of the Automate! window. Finally, click the Linear Traverse button to create a traverse of
digitized points.

“*# Digitize Sample Positions @-_“_g‘

Sample Type To create a new unknown position, click the
Unknown Sample Type option, enter a sample name

4 and click the Create New Unknown or Wavescan
@ button. To create a new standard position, click the
TS Standard Sample Type option and select a standard

from the Standard List.

Referenced To Fiducial Set: 0, Setup Number: 0 and File Setup:
NONE and Multiple Setups: NONE

Positions | PictureSnap Stage

Unknown or Wavescan Position Samples [Name/Description)

oo vaveee >

Standard Compositions Added To Run [select to create new)

12 Mg0 synthetic -
13 Al203 synthetic .J
14 Si02 synthetic -
22 Ti02 synthetic

23 Y203 synthetic i

Add/Remove Standards To/From Run I

| 1 Increment Grain I [~ Use Digitized AutoFocus

Number Size
H Shotgun '12 IIIO
. D [l Rectangular Grid |
J&  Digitize Image | [ Polygon Grid _|
‘ B Digitize Cluster (of Random Points)

177



Note: Other available digitization options include rectangular and polygon grids as well as
clusters of random points. The user can also digitize positions from an image acquired on the
microprobe, or load a previously scanned image file for stage position calibration and then
digitize samples on that image via the PictureSnap! menu.

The Linear Traverse Parameters dialog box opens. Move to the start position of the linear
traverse, and click the Update Start button. Move to the stop position and click the Update
Stop button. The Total Distance is displayed.

Linear Traverse Parameters

Enter Stage Coordinates For Traverse End Points _
X Start Position |_1 4958 X Stop Position |.|4395 |

Y Start Position |-291 66 Y Stop Position 29354 Cancel

Z Start Position |1 01 Z Stop Position |101
Update Start | M] Update Stop | M’ Stage

R
Total Distance Distance in Mi-:lon8| 201.316 Auto Focus

Traverse Interpolate Position Options Increment Stage
+ Use Number Of Points Per Traverse Use this control to move the
(" Use Step Size In Microns Per Step stage in specified increments
Number Of Points [10 . |
Step Size in Microns 4

p [ 223684 vb
Fractional Steps Remaining | 00000 Increment
Microns Remaining [ - 00001 100.
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Select Use Number of Points Per Traverse or and type 10 into the Number of Points text box.
The Step Size in Microns is calculated.

'l.inear Traverse Parameters

e — 1

Enter Stage Coordinates For Traverse End Points _

X Start Position |-1 4958 X Stop Position |-1 4886 1
l
|

Y Start Position |-291 66 Y Stop Position |-29354 Cancel
Z Start Position |1 01 Z Stop Position |1 01
Update Start | _MoveTo | ypdatestop | _MoveTo | Stage

Total Distance | 201.316 Distance in Microns | 201.316 Auto Focus
Traverse Interpolate Position Options Increment Stage 1
(¢« Use Number Of Points Per Traverse Use this control to move the
" Use Step Size In Microns Per Step stage in specified increments
|
' Number Of Points | 10
Step Size in Microns I 22 3684
| Fractional Steps Remaining | _oooo0
Microns Remaining -.00001

Click the OK button to add the 10-point traverse to the position list and return to the Automate!
window.
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Now all of the calculated analysis positions have been digitized and listed. Under Automation
Actions click the Acquire Unknown Samples button.

"‘ Automate! —
~ Position List [multi-select) [double-click to see data) - ~ Automation Actions -
el Un 1 Fid 0 pyroxene iaverse Move | |Stage | |~ ¢ onfim Standard Positions

+ Unknowns
" Wavescans Digitize

-
-

" All Samples = [ Peak Spectiometers Peaking

S|l = T |

e o s

Confirm Unknown Positions
Confirm Wavescan Positions

Select Stds S gL
__ Select All_ | [~ Acquire Standard Samples [again)
Go Automation Options -
MOFCC_:US ] Ul on Uptions
u ¥ Peak on Assigned Standards
priste IT Use "Quick™ Standards
_ DeleteAl [~ Use Filament Standby Afterwards
Re-load |v Use Confirm During Acquisition
. [~ Use Beam Deflection For Position
Delete Selected Samples Import from ASCII (*.POS File) I™ Suppress ROM Based Backlash
Delete Selected Positions Export Selected Samples (to *P0S) | | Confirm All Positions In Sample
[~ Combine Multiple Sample Setups
Row oA Z w Grain # Focus
1 14958.00 -29166.00 101.0000 0O 1 0 T ss BN o Do BN
& New Sample " Every Point
2 -14950.00 -29186.89 101.0000 O 1 0 . Clinxas
3 -14942.00 -29207.78 101.0000 O 1 0 ead
[ [a -14934.00 -29228.67 101.0000 O 1 0 e ;
5 1492600 -2924355 101.0000 0 1 0 S Fot o Scacts I 4|
6 -14918.00 -29270.44 101.0000 0 1 0 Automate Confirm Delay (sec] [7g
7 -14910.00 -29291.33 101.0000 O 1 0
andard X Increment [5
8 14302.00 -29312.22 101.0000 0 1 0 Stamdard X Incs fus) s
9 -14894.00 -29333.11 101.0000 O 1 0 Re-Standard Y Increment (um) [g
10 -14886.00 -29354.00 101.0000 0 1 0 [ Re-Standard Interval hs) [
(+ Use Last Unknown Sample
eV = 15 Cur= 40 Size= 10 Mag= 2533 Mode =Analog Spot [oample Setup [row) Number] ¢ Use Digitized Conditions
Magénal = 2533 Magimag = 2533 ImgShift =-2, 3 =0 " Use Digitized Sample Setups
‘ " Use Digitized File Setups
! FRESAEEHONE  Use Digitized Multiple Setups
Mcle S NON: Eemicalex S Run Selected Samples

Click Run Selected Samples button to initiate the traverse.
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The AutomateConfirmSelected window opens. Click Yes.

AutomateConfirmSelected: Using Last Unknown Sample |

P

f . Number of Standard Position Samples: 0
i " Number of Unknown Position Samples: 1
~ Number of Wavescan Position Samples: 0

Elapsed Time for Last Unknown Acquisition: 142 seconds

Projected Time for All Unknown Acquisitions: 1497 seconds
Total Projected Time for All Acquisitions: 1497 seconds

Are you sure you want to run these automated position samples?

When the traverse is completed the familiar AcquireStop window appears.

-A-:quiresmp

@ Automation Completed

Click the OK button returning the user to the Automate! dialog box.
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To analyze the data obtained from the traverse, again open the Analyze! window, select the Un

3 pyroxene traverse sample in the Sample List, and process the data in a similar way as before.

% Analyze! =&
Sample List [multi-select) [double-click to see intensity data) o HiawDath Combine Selected Samples
¢ Standards B Combine Analysis Lines From
& List Standard - - Selected Samples
 Wavescans Intensiti Ealetiation fptione Combine Data Lines From
X Selected S les
cllJsmaleg [T I Pause Between Samples Report £eeL STy =
Select All : . Sont Stat and Data Grids By
™ Use &ll Matrix Corrections Geological/Atomic Number
“;:t' 7‘: Disable Selected Samplels)
P Enable Selected Sample(s] [~ DoNotOutput To Log
Save Setups = Z
Combined Conditions ] Count Times | Combine the Selecled Sanples
= A = into a New Sample
Standard Assignments | Specified C | Name/D ipt | Conditions | Elements/Cations | i e ool
=i e Search For Remove
Un 3 pyroxene haverse ~ [ 43603 Total Dupgen 99535 Total Weight % "Shared" Bgds | "Shared" Bgds
TO = 40, KeV = 15, Beam = 40, Size = 10 . [ 43603 Calculated Oxygen 12.489 Z-Bar I Jan
Resulls in Elemental Weight Percent 060} Excezs Ciooen 21072 ]| Atomo W eight
il _Co Si Ti Al cx [Fe [Mn Mg |ca |Na o [Total [
Average: 398 .324 2.816 029 454 3.093 .063 9.567 15.001 687 43.603 99.535
Std Dev: it .005 023 010 015 022 on .036 033 044 .084 212
.ZAF Corr: 1.2642 1.1996 1.4253 1.2137 1.1846 1.1922 1.2132 1.4850 1.0855 1.9413
Std Em: .03 .00z 007 .003 005 007 .003 011 .010 014 026 067
%Rel SD: a7 1.52 82 34.84 333 .70 17.14 37 .22 6.33 .19 21
| Mini 23.837 .38 2.774 012 437 3.040 048 9.508 14.947 635 43 476 99.169
M aximum: 23.966 .336 2.842 044 481 3.115 .079 9.631 15.050 766 43.708 99.792
< | b
Delete Selected Line[s) ‘ Undelete Selected Line(s) I Analyze Selected Line(s)
Co Si Ti Y] v G [Fe [Mn Mg Ca |Na o [Total -
388 G B0 .320 2.785 024 457 3073 051 9.508 14.947 638 43 476 99.169
389G 23,869 322 2774 042 44 3.098 057 9.526 14962 746 43509 99.347
390 G 23.966 324 2.797 .02 481 3115 .062 9.593 15.037 697 43.708 99.792
391G 23.886 .336 2.825 021 446 3.105 .054 9.574 15.050 .635 43.605 99.538
3926 23.915 .322 2.815 024 457 3104 .079 9.567 15.020 674 43.630 99.609
13936 23.886 .38 2.834 027 437 3.106 074 9.631 15.010 766 43.672 99.761
3946 23.857 .326 2.832 024 437 3.093 .061 9.539 14.994 654 43528 99.345
13956 23.837 327 2.842 034 443 3.096 .048 9.565 14.977 676 43.541 99.393
396G 23.923 321 2.834 .038 476 3.104 075 9.596 14.991 .B76 43677 99.711
397 G 23.955 .323 2.821 044 456 3.040 070 9.568 15.019 73 43683 99.691
4 |
Cancel Next A

The next two sections will illustrate more powerful options to plot and export analysis data.
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Plotting Analysis Data

The user may wish to examine the traverse data in a graphical presentation. Return to the main
PROBE FOR EPMA log window and select Output from the menu bar again and select Output
Standard and Unknown Plots from the menu:

%% Probe for EPMA [C:\ProbeData\test.MDB]

File Edit Standard X-Ray Analytical Window Run | Output| Hel |
Acquire! E Output Standard and Unknown Plots %
IBGDS : LIN LIN LIN LIN Qutput omatic [raverse Plots
SPEC: 4 3 4 2 Qutput Automatic Ternary Plots
CRYST: TAP LPET TAP LLIF
‘ORDER: 1 1 2 1 Save User Specified Format Output (Output only the data types specified by the user)
ONTIM: 10.00 10.00 10.00 10.00
|arTne:  s.00  s.00 5.00  5.00 S S '
LOTIM: 5.00 5.00 5.00 5.00 Save Wavescan Output »
[UNFAC: 3 3 3 3
ONTIME  30.00 30.00 30.00 30.00 Save Images to BMP Files (Output all images via clipboard to save current drawing objects)
HITIME 15.00 15.00 15.00 15.00
LOTIME 15.00 15.00 15.00 15.00 Save Multi-Point Position and Intensity Data (Output multi-point background intensity data and related parameters)

Mizscellansous Sample Acquisition/Calonlad Save Time Dependent Intensities (TDI), (Output based on sample names)

Save Hanchar-Montel Geochron Calculations, (Output to single file)

jicllos 33,00 (28,08, Q5000 2500 Save All EDS Spectra To EMSA (Qutput all EDS spectra to EMSA format files)
[ENERGY 1.740 4.509 1.487 4.950
EDGE: 1.839 4.967 1.560 5.466 Save All CL Spectra To EMSA (Output all CL spectra to EMSA format files)
[Eo/Ec: 8.16 3.02 9.62 2.74 = - 7
STDS: 453 22 13 23 Save Trace Element Average Statistics, (Output to single file)

Save Homogeneity Calculations, (Output to single file)

= Save U, Th, Pb Age Calculations, (Output to single file)

 Column: Ready | 2 i g )
|
|

First, choose the pyroxene traverse from the Sample List list box. Select Relative Microns for the
X-Axis. To plot for example the data for all minor elements in the pyroxene sample, ctrl-click to
multi-select TiO2, V203, Cr203, MnO, and Na20 oxide percents in the Y-Axis list. Select a
Graph Type and the button Send Data to Plot Window. Finally, click the Output button.

= plot!

Sample List (multi-select) Dutput Target

[T Use Manual Selection

v Acquired Only
Select All
Select Analyzel

Hobsxis

¢ Standards Un 1~ late for py I + Plot Data In Graph Window

& Unknowns Un . mxene " Output Data to ASCII (text) File X, Y. (2)...)
pyroxene traverse .

© Digiti " Send Data To Printer (separate samples)

[ Include Deleted Points

[ Data Point Labels

[~ ASCII File Column Labels
[ Force Black and Wwhite Print

oAz (multi-select)

-
-

[T SURFER .BAS File
[~ Nomalize Y Sets

Graph Type

Line Mumbers (relative)
/| |On Beam Current

Ab Beam Current

‘| |DateTime

Elapsed Hours

% Stage Coordinates

Y Stage Coordinates

Z Stage Coordinates

/| |Si Detection Limits
Ti Detection Limits
Al Detection Limits
V Detection Limits
Cr Detection Limits
Fe Detection Limits
Mn Detection Limits
Mg Detection Limits
Ca Detection Limits
Na Detection Limits
Si Percent Enors
Ti Percent Enors
Al Percent Enors
V Percent Errors
Cr Percent Errors

W Stage Coordinates
Relalive Microns |

Si Elemental Percents
Ti Elemental Percents
Al Elemental Percents
V Elemental Peicents
Cr Elemental Peicents
Fe Elemental Peicents
Mn Elemental Percents
Mg Elemental Percents
Ca Elemental Percents
Na Elemental Percents
5i02 Oxide Percents
TiD2 Oxide Percents
Al203 Oxide Percents
V203 Oumide Percents
Ci203 Oxide Peicents
Fel Oxide Percents
Mn0 Oxide Percents
Mg0 Oxide Percents
CaD Oxide Percents
Na20 Oxide Percents
5i Atomic Percents

Ti Atomic Percents

Al Atomic Percents

¥ Atomic Percents

Ci Atomic Percents

Si Elemental Percents
Ti Elemental Percents
Al Elemental Percents
¥ Elemental Percents
Cr Elemental Percents
Fe Elemental Peicents
Mn Elemental Peicents
Mg Elemental Percents
Ca Elemental Percents
Na Elemental Percents
Si02 Oxide Percents

TiD2 Oxide Percents

Al203 Oxide Percents

V203 Dwide Percents
Ci203 Dxide Percents
FeO Oxide Percents

nEl Ozxide Percents

Si Atomic Percents
Ti Atomic Percents
Al Atomic Percents
V Atomic Percents
Cr Atomic Percents

£ " Linear-Log

" Scatter
@ Line

" 3D (three axes]

[~ Average Only
[~ Minimum Total

Sum> [g3

Intensity Error Bars
[~ Plot Error Bars

n Sigma m
ey [ <]

Dutput

Cancel Next
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This opens the Plot Graph Data window with the graph of the selected data. Clicking the
Zoom button toggles its function with the Hot Hit mode, in which the weight percent
concentration may be read directly by clicking on a point and reading the corresponding values
in the box below the Hot Hit button. Any graph may be directly output using the Print button.

Plot Graph Data
1L i 2| B aa| @ | w) +| wi=|o|aE]/| 2(Q pint || [N covce |
~KLM Markers ——————
pyroxene traverse " MNone Wil mi
" Analyzed Elements
45 ¢ All Elements
C Specific Element
4 TiO2 Oxide 2' -]
Percents
 User Selected Lines
_padXray Database |
104 A AN v V203 Oxide :
. g ~ . Parcans Maximum Order ~ Smooth
" & o el ] = r—l =
= @ Cr203 Oxide ~ Graph Dplig
* a @ 2 = o . Percents Zoom [cicku'dciag] »
A A,
05
* MnO Oxide Zoom Full | | ClipBoard)
Percents Modiy of Ty
chcking Low or High button
and then click on graph
+ Na20 Oxide Low 1 High
001 T : = e '—ﬂ*n_'_| 7FI . |_ } g Percents Model Background |
0.0 3?5 750 1125 150() 1375 2250 2625 300() 3375 3750 e
I Show Date Starnp
Relative Microns ™ Show Grid Lines
Plot Graph Data
| 8 et| 8o sie| 20 oa| ]| we] +| || eB] /| 2Q oot || N c>- |
~ KLM Markers
pyroxene traverse € None Wil mi
 Analyzed Elements
15+ ¢ Al Elements
C Specific Element
4 TiO2 Oxide 2' -]
Percents
" User Selected Lines
104+ A~ N v V203 Oxide
s - e 9 g e Percents
" *>
s . B Cr203 Oxide
F o o e e e o . Percents
b x4
05F
+ MnO Oxide
Percents
and then click on graph
+ Na20 Oxide Low | High
0 01 : - et F1—!—|—'—| T } 5 } } "| Percents Model Background
0.0 375 ?50 1125 1500 1875 2250 2625 3000 3375 3?50 | mf,
r Show Date Starnp
Relative Microns I~ Show Giid Lines
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Output of Analyzed Data

In addition to saving and viewing the log window output, which has already been discussed, a
wide variety of other output options are available to the user and can be accessed through the
Output menu of the main window of PROBE FOR EPMA. These include customized analysis
output, saving to an ASCII file and sending data to Excel directly. Note that all raw data is
always automatically saved in the .MDB run file for future re-calculation and /or output.

| % Probe for EPMA ICAProbeDataEsLMDS] B
[Fee En Suncws xRay Analyvcal Window Run | Output Help ‘
Acuel | Output Seandard and Urimown Bty
DS - L Lo e L Cutput Automatic Travesse Plots
ER L = x . = Output Automatic Temary Plots
fcrysT TAP  LPET TAP  LLIP
forpeER: 1 1 2 1 Sive Uses Specied Format Outpet (Ouiput only the data types speciied by the user)

CWTIM:  10.00 10.00 10.00 10.00 Save Cuntom Analysis Output 0 Save Curtom Anshysis Format 81 (C.6.51, (Fired lengeh fieids, Outpus based on file setups)

HITIM:  5.00 5.00 5.00  5.00
LoTIM:  s.00 300 500 300 S Werssier Ot 3 Save Custom Anubysis Format 82 (HT.), (Calculated and raw data, Output based on sample names)

g::’:;z 5§ n; & n; Sias Saion Save Custom Anslysis Format 53 (LM}, (Caiculated, raw and statistical resuhs. Output 10 single file]
GRS gm.on led. dies Fod Saet Images s BV Fles (Outpat llimages vis clipbosnd 1o save cunent drawing objects) Save Custom Anshyis Format 84 (LD, (bvesages, stanciard devistions, satistics. Outpt o ingle i)
Lot 13.00  15.00 35.00 15,00 Snce Mult-Point Position and Intensity Dot (Output mult-point background intenity data snd eeated parameten) Save Cuntem Analyss Format #5 10,2, (Caleulated, 1w 3nd atistica]resuts, Outgt Baied on sample names)
o F— ! " Save Cuntom Rnysis Format 96 (MW, (Calulated ind tatstical resuits with sample descriphion fekds. Dutput o single
i scml ancous Semple Acgsisicion/Calcatar S Time Deptmdent tsmstes (100, Outpot based on sample sarnsd Aty 5 (MW (Colculate and statiatical seuits with sampl descrption ks, Outpu 1o singlefle)
Save Cust Format 7 (NEST) i

o A Ao Al Save AllEDS Spectr To EMSA (Output all EDS spectra o EMISA format files) ;'er i ‘S:M_N' i TR e -
EDGE 1835 4.967  1.360  5.466 Save All CL Spectra To EVESA (Output allCL spectra to EMSA formar fies) ve Cuvtom Anslysis Format #8 (MAN), (Average stomic numbers and on-peak intensitiesof standards. Gutput to single e}
nsit e A g S el i Save Cuntom Analysia Format 99 (P.C.), (Calculated and satstical st with formoalas and minera end: members. Outpu 0 single i)
STDS - a3 22 13 23 St Trace Ehement Average Statistic, (OUEpwt 13 singie i)

Sren Homogeneity Calculstion, {Outpu 1o singie fie]
= Save U, Th Pl Age Calculations, (Dufpet o single e

e Geachron Calcuiations, (Cutput to single ile)

Sive CalZAF Format (Output

wsing CakeZAF exe)
Srve €k ZAF *Standard” Format (Output standard samples. Process using CalcZAF exe)

Save StrataGemn Foomat (Outpust k-ratios and thin fim models. Process uung StrataGem)
Sieve Clustes Classdication Fosrmat ffor Calcimage)

<

Extended Format (Dutput all lements on » single fine to log window)
Detiog Mode Debuig eutput to log window)

Werbose Mode (Verbose output to log window)

Tirne Starp Wlode (Time stamp oulpat o log windaw)

Drrver Legging Mode (Derver loggng ectput te Jog file)

Log Window Font (Change log windes fon)

Save To Duk Log (Save a8 output to log window to ditk file]
View Disk Log (Cpen fog il n text efitar)

Open Fi Verwes (Open test ecitor wth empy fle)

Open Link To Excel (Allow Anabyze! >> Excel Botton to export results 1o Excel)
' Close Link Te Excel
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The most flexible output procedure is the User Specified Format Output, which is also accessible
directly in the Analyze! window. Select the range of samples from the Sample List of the
Analyze! window to be output to file. Then right click in the Sample List and choose Export
Selected Samples To User Specified Format Output.

‘S‘ Analyze! b |
Sample List (multi-zelect) (double-click lo see intensity data) "
Al Raw Data Combine Selected Samples
Un 1 = template for pyroxene elements Combine Analysis Lines From
2 ioxene 1 | List = e Selected Samples !

Export Selected Samples To Custom Analysis Format #6 (H.W.), (Calculated and statistical results with sample description fields. Output to single file)

Export Selected Sampl istical results with formulas and mineral end-members. Output to single file)
Export Selected Samples To User Specified Format Output (Output only the data types specified by the user)

Output Automatic Traverse Plots
Output Automatic Ternary Plots

Save Selups

Standard Assignments | Sp
= Export Selected Samples To Custom.MDB (for Calcimage phase match feature)

n Export Selected Samples To CalcZAF Analysis Format (for CalcZAF import)
T T

| co I I I I I I

Disable Selected Line{s) | Enable Selected Line(s) I Analyze Selected Linels) |

Coy [ [ [ | [ [ I

Cancel Next
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This opens the User Specified Custom Output window. Select the data types to export.

“#* User Specified Custom Output

i

User Specified Output Data
[~ Sample Numbers
I~ Sample Analgtical Conditions
[~ Analysis Line Numbers

[~ Analysis Relative Line Numbers

v Elemental Weight Percents
[~ Oxide Weight Percents

[~ Atomic Percents

[~ Oxide Mole Percents

¥ Weight Percent Totals (Wi, Ox. & At)
[~ Formula Basis and Ratios

¥ Detection Limits in Weight Percents
[v Analytical Errors in Relative Percents

[v Stage X Coordinates in Stage Units
¥ Stage Y Coordinates in Stage Units
I~ Stage Z Coordinates in Stage Units

[~ Stage Relative Di: In Mi

I~ On-Peak Count Times
I~ High DOff-Peak Count Times
[~ Low Dfi-Peak Count Times

¥ On-Peak Count Intensities
¥ 0ff-Peak Count Intensities
I~ Net Peak Count Intensities

I~ Primary Standard Assignments

Cancel

& Dutput Unknown:

¢ Dutput Standards

User Specified Dutput Data

[~ Cation Total (Element Charge > 0)
[~ Atom or Formula Total

[~ Calculated Percent Dxygen
[~ Excess Percent Dxygen

[~ Average Atomic Number (Zbar)
[~ Average Atomic Weight

[~ Daygen Equivalent from Halogens
[~ Halogen Comected Dxygen

[~ Total Charge Balance

[~ Fe Charge Balance

I Interference Correction P

[~ MAN Absorption Conections (%)

[~ Area Peak Factor [APF) Comections

[~ TDI (Volatile) Commection Percents
[~ TDI Comnection Fit Deviations [%)

[~ Sample Description Text
v Analysis Date and Time (Excel Format)

[~ Mineral End Members
[ Elemental Percent Total
[~ Daygen Percent Total

Note that these parameters can be defaulted in the
[software] section of the PROBEWIN.INI file.

Standard Published Values, Etc.

[T Standard Published Values
[T Standard Percent Vanances [from Published)
[T Standard Algebraic Differences [from Published)

User Specified Output Data

Compound MACs for Emitting Elements
Raw K-Ratios [Ix/1std)
Elemental K-Hatios

< 719«

ZAF Correction Factors

Measured Beam Current in nA
Measured Absorbed Curmrent in nA

Measured (2nd) Beam Current in nA
Measured (2nd) Absorbed Current in nA

i flm i

User Specified Output Sample Averages

Insert Space Before
Sample Average

Sample Standard Deviation
Sample Standard Error

Sample Minimum
Sample Maximum
Insert Space After

CACICISCICICITT

Click OK. This opens the Open File To Save ASCII Data To dialog box. Choose a file name

and click Save.

o |

[ “#* Open File To Save ASCII Data To
Savein:| |, Doe Ll = B ﬁ‘
Name : Date modified Ty
No items match your search.
< m 13
Flename:  [siicates01.dat Save
Save astype: |ASCII Data Files (".DAT) -l Cancel

The software will then reanalyze the selected samples and write the results to the specified file.
On completion, the following message box is displayed.
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' QutputSaveCustomUserSpecified &J |

:I Sample data was output to file Ch\UserData\Doe'silicates01.dat

Click OK. Next, the following dialog box is displayed, asking the user if the data should be sent
directly to Excel.

- CutputSaveCustom2SendTobxcel ﬁ

| Do you want to send the custom cutput data files to Excel?

Yes Mo Cancel

If Excel is installed, click Yes. The data will then directly be opened in a new Excel spreadsheet
for saving and/ or further processing.
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Closing the Current Run and Probe for EPMA

To end the analysis session from the main PROBE FOR EPMA log window, select File from the
menu bar and click Close from the menu selections.

“#4 Probe for EPMA [CA\UserData\Dae\silicates0LMDE] [EENEEn e
File | Edit Standard Xray Analytical Window Run  Output Help
New Automatel Plot!
Open -— 32.3 -— -
Save As i 33.5 i
— 31.6 —
Close o 32,6 o
Find File s
File Infermation Ctrl+F T 51.8 T
— 1.4 —
Compact o 1.5 e
, — .93 —
Print Log Ctrl+P
Print Setup
User Wizard!

Probe for EPMA Quick Start Guide
Probe for EPMA Frequently Asked Questions

Exit
Ch\UserData\Doe\silicates01.MDB
ChUserData\Doe\silicatesdl_wavescans+Px.MDB

ChUserData\Doe\silicatesDl_wavescans.MDB
Ch\UserData\Doe\silicatesd1 _rutile_meas.MDB

SIGR: — .94

9 m.. |

Cancel Pause Y

This opens the ProbFormCloseFile window. Click Yes to close this file.

i ProbFormCloseFile p——
i 1

Yy Are you sure you want to close the current Probe for EPMA file
Y C\UserData'Doe\silicates0l.MDBY

Yes Mo
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Finally, close PROBE for EPMA by selecting File from the menu bar and clicking Exit.

H
“+4 Probewin (Probe for EPMA) .!.L [N -
File | Edit 5Standard Xray Analytical Window Run OCutput Help

MNew Automatel Flot!

Open
Save As

Close
Find File

File Infermation Ctrl+F

Compact

Print Log Ctrl+P
Print Setup

User Wizard!
Probe for EPMA Quick Start Guide
Probe for EPMA Frequently Asked Questions

Exit
ChUserData\Doe\silicates01.MDE
CAUserData\Doe'silicates0]l_wavescans+Px.MDB

ChUserData\Doe\silicatesdl_wavescans.MDB
Ch\UserData\Doe\silicatesd1_rutile_meas.MDE

Click File | Hew or Dpen to create or open a probe database. Click File | User Wizard! for additional help... Cancel Pause A
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