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Disclaimer

IN NO EVENT SHALL DAN KREMSER OR ADVANCED MICROBEAM 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 DAN KREMSER OR
ADVANCED MICROBEAM HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

DAN KREMSER AND ADVANCED MICROBEAM SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THISDOCUMENTATION PROVIDED HEREUNDER ISON AN
"ASI1S' BASIS, AND DAN KREMSER AND ADVANCED MICROBEAM HAVE NO OBLIGATIONSTO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.

Conventions Used in this Guide

The computer operating system employed here is Microsoft Windows NT (v. 4.0, service pack 4) running on a
Pentium PC base. The software version of PROBE FOR WINDOWS (32 bit) is 4.52.

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

Severd tips for saving time/steps include:

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

Pressing <Enter> on the keyboard is identical to clicking the OK button.

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

To select arange of itemsin 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 itemsin 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 WINDOWS requires a database of microprobe standards for use in quantitative analysis. This
standard database can store up to 1000 standards each with up to 32 elements per standard. All standard information
isstored in afile designated STANDARD.MDB. MDB is an abbreviation for Microsoft DataBase and represents a
Microsoft Accessv. 3.5 database file. I1n addition to the default standard database, three other standard databases are
supplied as ASCII files. These are:

DHZ.DAT Deer, Howie and Zussman
ORE.DAT Dana s Mineralogy (Sulfides)
SRM.DAT NIST standard reference alloys and glasses



The DHZ.DAT fileis adatabase of al of the analyses listed in the first edition of “Rock Forming Minerals’ by
Deer, Howie and Zussman. The ORE.DAT file is a database composed of sulfide minerals from Dana’s Mineralogy
entered in ideal formulas. The SRM.DAT file is a database of SRM (Standard Reference Materials) alloys and
glasses from the NIST SRM catalog. All of these database files can be used for reference and matching purposes
but must first be imported into a PROBE FOR WINDOWS standard database file (see User’ s Guide and Reference
documentation) using the File | Import command.



The following procedureillustrates how to create a new default standard database and enter standard

compositionsinto it. Toimport standard compositions from 16 bit PROBE FOR WINDOWS seethe User’s
Guide and Refer ence documentation.

From the Desktop, double click on the yellow EPMA Software folder. Then double click on the Standard icon in
the EPMA Software group.
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This action launches the STANDARD (Compositional Database) program and opens the Open Old Standard
Database File dialog box. To create a new standard database, click on the Cancel button to close the Open Old
Standard Database File dialog box.

Lok in: I 3 Prabe for Windows

|1 MOD ata |#] Standard.mdb

| UserData Jzer.mdb

iealel MOB sray.mdh

jsalox MDE

Fosition. mdb

Setup.mdb [ Total Duygen
plated Oxygen [ Excess Dapgen
c Weight [ Z-Bar

File name: standard, mdb Open I hit) wv. 4.52)

Files af type:  |* MDE [ MDE] =] e | Tohn J. Donoran

INMIS SULCHUOLC IS ICHYISCCICH ©O
Dan Kremser
Washington University

Press the F1 key in any window for context sensitive help




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

ﬁﬁtandald [Compositional Database]

[B=EW Edit Standard Options #ray  Analtical DOutput Help

re—click to see composition data] ——

Dpen

SEVE SR

[Elmse

Total [ Total Oxpgen
File Infarmation [ Calculated Oxpgen [ Excess Dxpgen
= [ Atomic Weight [ Z-Bar
Frint Log
Print Setup hndard (Probe for Windows 95f98/HT (32 bit) v. 4.52)
Ei m J. Donovran, Copyright {c) 1995-1999 John J. Donovan
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This software is registered to
Dan Kremser
Washington University

Press the F1l key in any window for context sensitive help

This opens the Open New Standard Database File dialog box.

Open Mew Standard D atabase File I
Savein: | =4 Praobe for windows j I Eﬁl s
] MOD ata ] Standard.mdb
I;_:] I zerD ata rla_l_] I zer.mdb
(=] jeolel MDE (8] ray. b
] jeclox MDE

@ Fosition. mdb
2] 5 etup.mdb

File name: ztandard. mdb Save I
Save az type; !*_MDB [*MDE] _'_' Cancel |

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




The Open New Standard Database File window appears.

Open New Standard D atabase File I

C:AProgram Filez\Probe for Windowssstandard. mdb already exists.
Do you want to replace it?

Click the Y es 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.

File Information i

File Name |C:AProgram Files\Probe for Windows\standard. mdb
Version [452 Type |[STANDARD 0K
User

: Cancel
Title |Default Standard Database
D epartment l
Account # l Group l
Description Standard Composition [Probe for Windows] _:_!
Ingert <cr> >» |
Date Created  [9/22/99 1:09:19 PW Date Modified (9722799 1:09:20 PM
Last Updated  [9/22/99 1:09:19 PW




Enter the relevant information into the User, Title, and other Description text boxes shown in the File I nfor mation
dialog box displayed below. Use the <tab> key to move between text boxes. Click thelnsert <cr> >> button to
insert a carriage return in the Description field text.

File Information I

File Name |C:AProgram Files\Probe for Windows\standard. mdb
Version [452 Type |[STANDARD 0K
User
: Cancel
Title |Default Standard Database
Department iEarth and Planetary Sciences
Account # l Group l
Description Standard Composzition [Probe for Windows] _:_I

InGeit core }>| W ashington University

-

Date Created  [9/22/99 1:09:19 PM Date Modified (9722799 1:09:20 PM
Last Updated !5!22!55 1:09:19 PH

When finished, click the OK button.



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

ﬁ Standard For Windows [C:\Program Filez\Probe for Windows\standard. mdb]

File Edit Standard Options #ray  Analtical Output Help
- Standards [double-click to see composition data] ——

Total
Calculated Oxpgen
Atomic Weight

Total Oxygen
Excess Dxygen
Z -Bar




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

ﬁ Standard For Windows [C:\Program Files\Probe for Windows\standard.mdb]

File Edit BHEWGEGE Options  xray  Analptical Output Help
— Standa }‘npusitiun data]
M odify —
Delete

Delete Selected

Ligt Standard Mames
Lizt Selected Standards

List All Standards Total Total Oxygen
Calculated Oxygen Exceszs Oxygen
Atomic Weight £ - Bar




This action opens the Standard Composition dialog box. Type in the appropriate Sample Number, Standard Name,
and Standard Description into the text boxes. The software automatically |oads 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 l

- Sample Number, Mame and Description

oK
! 1 Standard Name
Inzert <cr> >> | Standard Description _:J Cancel

‘:p-l |

- Click Element How to Edit Element Composzition andfor Cations [click empty row to add]

Channel |Element [X-Hay [Cations |[Oxygens [Elemental [Dzxide [Atomic -

-
4| | 3

- Enter Composition In— — Dizplay Composition Az —— Current Column Totals
El tal Oxid Atomi
+ DOxide Percent + DOxide Standard | ‘:]'3:" o | | I];:] £ | | u;am-:: |
" Elemental Percent " Elemental Standard .
| | T otal Dxygen From Cations
Update Excess Enter Excess Dxpgen 000 Enter Atom Formula Composition l

Click the Elemental Percent and Elemental Sandard 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 one must enter oxygen as an element and its concentration
into the standard entry. See the silicate example in this manual for details.
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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, no
editing of these text boxes are necessary.

Ctandard Composition I

— Sample Humber, Hame and Deschnplion

|529

!Eupper Metal

(11,4

Inzert <cr» >3 | pure metal standard

supplied by JEOL with microprobe

[—
1

Cancel

ik ‘|—

Update Excess Enter Excess Oxygen I

[Chann — Enter Element Propertiez and Concentration For : -
(1] 4 =
Element *-Ray Line Cations Oxygens
— TE _‘J Ikﬂ __‘_! lz __:! l1 __:! Cancel
 — co
ni on In  Elemental Weight Percent
— P | Clear
———ga _ILI
ge
BE T i
€ e
— Enter Composifion ITn— | Display Composition As —— Current Column Totals
El tal Oxid Atomi
" DOxide Percent " Dxide Standard | ;r;gn 7 | | il | | u;am-:: |
* Elemental Percent + Elemental Standard .
T otal Dxygen From Cations |:|

Enter Atom Formula Composition |
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Enter the elemental weight percent for cu into the Composition text box. Finish by clicking the OK button of the
Element Propertiesdialog box.

Element Properties

- Enter Element Properties and Concentration For :

0K

Element X-Ray Line Cations Oxygens

1'3“ _:_] Jkﬂ _:_] J 2 ____J ]“ _“J Cancel
Enter Composition In Elemental Weight Percent

| 110000 Clear

The program returns to the Standard Composition dialog box.

Standard Composition

- Sample Humber, Mame and Description - oK
529 [Copper Metal
Inzert <cr> »» | .pure metal standard ___] Cancel
supplied by JEOL with microprobe
- Click Element Row to Edit Element Composzition andfor Cations [click empty row to add]-
Channel |Element [X-Hay [Cations |[Oxygens [Elemental [Dzxide [Atomic -
1 ka 100.000 100.000

| f

- Enter Composzition In— ~ Digplay Composition Az —— Current Column Totals
: i Elemental Oxide Atomic
i Oxide Percent " Oxide Standard | 100,000 | | | | 100,000 |
_. i+ Elemental Percent | i+ Elemental Standard | Total Oxygen From Cations I:I
Update Excess Enter Excess Dxpgen I‘— Enter Atom Formula Composition l

12



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.

ﬁ Standard For Windows [C:\Program Filez\Probe for Windows\standard. mdb]
File Edit Standard Options #ray  Analtical Output Help
— Standards [double-click to see composition data] ——

S5t 529 Copper Metal

529 Copper Metal TakeOff = 40 KiloYolts = 15

pure metal standard
supplied by JEOL with microprobe

rﬁ]hﬁ'_‘ﬁ]-l]” Total ]_‘i]_ﬁﬁ_ Total Oxygen
[ oop  Calculated Dxpgen [ ppo  Excess Dxygen
[ 63546 Atomic Weight [ 29000 Z -Bar

Et 529 Copper Metal

TakeOff = 40 KiloVolts = 15

pure metal standard

supplied by JEOL with microprohe

Elemental Composition

Elemental Wt. % Total: 100.000 Average Total OXygen: .0oo

Arverage Calcu. Oxygen: 000 Average Excess Oxygen: .0ao

Arerage Atomic Weight: 63.546 Average Atomic Humber: 29.000

ELEM: Cu

XRAY: ka

ELWT: 100.000

KFAC: 1.0000

ZCOR.: 1.0000
ATWT: 100.000

13



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 appliesto al standards, even those which 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 in 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

i Sample Humber. Hame and Description -

131 i Albite [Amelia

Insert <cr> >3 | .Natural specimen from Amelia, ¥A __j Cancel
Source: Ed Olzen. Univ of Chicago

oK

i~ Click Element How to Edit Element Composition andfor Cations [click empty row to add]-

Channel |Element [X-Hay [Cations |[Oxzygens  |[Elemental [Dzxide [Atomic -

L —'JL'

— Enter Composition In— - Dizplay Composition Az —— Current Column Totals
El tal Oxid Atomi
i+ Dxide Percent i+ Dxide Standard | ?;;:n 2 | | u;:]E | | u;;'m |
i Elemental Percent i Elemental Standard .
| | | | Total Oxpgen From Cations
Update Excess Enter Excess Oxpgen 000 Enter Atom Formula Composition l

Click on any empty row in the spreadsheet.
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This opens the Element Properties dialog box. Inthe Element field either typein 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 Concentration For :

oK
Element X-Ray Line Cations Oxygens
13i :_I Jka :_I ]1 :_l ]2 :_l Cancel
Enter Composition In Oxide Weight Percent
_ Clear

Finish by clicking the OK button of the Element Propertiesdialog box. Thisresultsin the following Standard
Composition dialog box.

Standard Composition

- Sample Humber, Mame and Description - oK
131 ] Ibite [Ameha)
Inzert <cr> »» | [Natural specimen from Ameha, YA ___] Cancel
Source: Ed Olzen. Univ of Chicago
- Click Element Row to Edit Element Composzition andfor Cations [click empty row to add]-
Channel |Element [X-Hay [Cations |[Oxygens [Elemental [Dzxide [Atomic -
1 ka 1 2 32117 68.710 100.000

+ |

- Enter Composition In—

+' Oxide Percent

i Elemental Percent

Update Excess

Enter Excess Oxygen

- Digplay Composition As -
i+ Dxide Standard

" Elemental Standard

-0o0a

_'*JJ
Current Column Totals

Elemental Dxide Atomic
| 32117 | | 68710 | |1I]I].I]I]I] |

T otal Dxygen From Cations

Enter Atom Formula Composition l

15




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 Humber. Hame and Description -

131 j Albite [Ameha]

Inzert <cr> »» | [Natural specimen from Ameha, YA ___] Cancel
Source: Ed Olzen. Univ of Chicago

(118

i~ Click Element Row to Edit Element Composition andfor Cationz [click empty row to add]-

Channel |Element [X-Hay [Cations |[Oxygens [Elemental [Dzxide [Atomic -
1 ka 1 2 F2.117 68.710 GO.ODE |
2 al ka 2 3 10.320 19.500 20.071

3 na ka 2 1 8.680 11.700 19.811

4 k ka 2 1 .083 100 11

\EE —'Jﬂ

i Enter Composition In— [ Dizplay Composition Az —— Current Column Totals
El tal Oxid Atomi
i+ Dxide Percent i+ Dxide Standard | 5:3;; o | | 00 :;13 | | T 33:; |
i Elemental Percent i Elemental Standard .
| [ | Total Dxygen From Cations | 48 810
Update Excess Enter Excess Dxpgen 000 Enter Atom Formula Composition l

16



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 opensthe Element Properties dialog box. 1n the Element field typein the
element symbol for oxygen. Check for the appropriate X-Ray Line, Cations, and Oxygens. Finaly, enter the
running total from the Total Oxygen From Cations text box into the Enter Composition in Oxide Weight Percent text

box.

Standard Composition |

—S5ample Number, Mame and Description oK
|&1 |Albite [Amelia)
Insert <cr» > | Matural specimen from Ameha, WA :I Cancel

Source: Ed Olsen. Univ of Chicago

o ‘|i

IChann — Enter Element Properties and Concentration For :
FE 0K -
2 Element #-Ray Line Cations Oxpgensz

B | ke X[ EP ] | cance

Enter Composzition In Oxide Weight Percent

B Clear
- o .
— Enter Composition In—  Dizplay Composition Az —— Current Column Totals
i+ Dyxide Percent i+ Dyide Standard | E:E:';;;tal | |1I]IIZ:II.:I§Ii"I:|§ | |1u?;';'3:]c |

" Elemental Percent " Elemental Standard Total Dxygen From Cations [ 43810

Enter Atom Formula Composition |

Update Excess Enter Excezsz Oxygen 000

Click the OK button of the Element Propertiesdialog box.

17



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

Standard Composition

 Sample Humber. Hame and Description -

131 ] Albite [Ameha

Inzert <cr> »» | [Natural specimen from Ameha, YA ___] Cancel
Source: Ed Olzen. Univ of Chicago

(118

i~ Click Element Row to Edit Element Composition andfor Cationz [click empty row to add]-
Channel |Element [X-Hay [Cations |[Oxygens [Elemental [Dzxide [Atomic -
1 ka 1 2 32117 68.710 23072 |
2 al ka 2 3 10.320 19.500 F7
2 na ka 2 1 8.680 11.700 7bB17
4 k ka 2 1 083 100 043
5 o ka 1 1] 48 810 000 61.550
| | _"JJ
i Enter Composition In— [ Dizplay Composition Az —— Current Column Totals
: i Elemental Oxide Atomic
i+ Dxide Percent i+ Dxide Standard | 700010 | | 700010 | | 700,000 |
_ i Elemental Percent I i Elemental Standard Total Dxygen From Cations [ A8.810
Update Excess Enter Excess Dxpgen 000 Enter Atom Formula Composition l

18



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.

ﬁ Standard For Windows [C:\Program Files\Probe for Windows\standard. mdb]

File Edit Standard Options #ray  Analtical Output Help
— Standards [double-click to see composition data] ——

5t 81 Albite [Amelia]

81 Albite [Amelia TakeOff = 40 KiloYolts = 15
529 Copper Metal {Matural zpecimen from Amelia. VA

Source: Ed Olzen. Uniy of Chicago

mﬁﬁ Total ]_fﬁhl-ﬁﬁ” Total Oxygen
42 810 Calculated Oxygen 000  Excess Oxygen
[ 20178 Atomic Weight [10.712 Z - Bar
£t 81 Alhite {Amelia} ‘1
TakeOff = 40 KiloVolts = 15
Hatural specimen from Amelia, VA
Source: Ed 0Olsen, Univ of Chicago
Dxide and Elemental Composition
Elemental Wt. % Total: 100.010 Average Total OXvgen: 48.810
Arverage Calcu. O0xygen: 48.810 Average Excess OXygen: .0oo
Average Atomic Weight: 20.178 Average Atomic Humber: i0.712
ELEM: 5in2 A1203 Ha20 K20 1]
XRAY: ka ka ka ka ka
0T : 68.710 19.500 11.700 .100 . 000
ELWT : 32.117 10.320 g.680 .083 48.810
KFAC: L2532 L0790 . 0499 .0007 L2550
ZCOR.: 1.2685 1.3059 1.7377 1.1563 1.9142
ATHT : 23.072 T.717 T7.617 .043 61.550
=

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

After entering al of the standard compositions in your standard collection, save thisimportant file
(STANDARD.MDB) to another directory on the hard disk and likewise to a floppy 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 WINDOWS quantitative
analysis will calculate the quantitative standard k-factors based on the actual conditions.
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Creating Standard Position Files

Program STAGE.EXE is used to digitize your standard mounts to create pre-digitized standard coordinate files.
Thesefiles are necessary for automated acquisition and standardization. The standard coordinates are digitized in
three dimensions (X, Y, and Z) as well asthe W stage position (multi-position specimen stages only) and are
typically referenced to three physical fiducia 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 procedureillustrates how to create a new standard position file. In thisexample, 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 42 standards, a dightly different
procedure than outlined below must be followed. Concise instructions on how to bypass the current 42 standard
limit in the STAGE digitize feature are outlined in the reference documentation. To find these instructions, open the
PROBEWIN.HLP program from the EPMA Software folder. Click the Sear ch button and type in digitize in the text
box. Highlight the topic entitled Digitizing Standard Mounts with More Than 42 Standards and click the Display
button.
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Open STAGE (Stage Control and Automation) by double clicking on the Stage icon in the EPMA Software group.

& CA\WINNT\Profilez\AdministratoriD esktopAEPMA S oftware =]

File  Edit “iew Help

R R P e

Calczaf Edit Ml Config  Edit Probewin  Grapher 20  Graphppr Help

File Config Files
m & k ©& *
35 Scriptera? Jawwin Microlmage  Microlmage  Periodic Table
Help
5TD .
&+ ® o 1A

Prabe for - Probewin Help Standard Starbwin
Windows ..
T =F
I SR
Ll SER,
Surferd2 Testtc I zemwin
|1 obiect(z] selected |B36 bytes g
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This starts the STAGE program and brings up the Confirm Motor and Crystal Positions dialog box. Confirm that
all of the motors (stage and spectrometer positions) and crystal designations are correctly calibrated. If thereis
disagreement between the mechanical positions (actual) and the software values, adjust the software values. Usethe
<tab> key to move between the Target Positions text boxes. Click the OK button to close the Confirm Motor and
Crystal Positions dialog box when done.

te= Stage [Stage Control and Automation]
Fll.-\. C Chomd=rd VA [ I T |
F % Confirm Motor and Crystal Positions I—
€
w1 — Stage Target Poszitions Hemove Earaday 0K
TH g 1 4—"
D2 15.9979 | 36.9968 v [Ipdate Positions Positions
| | - uim |1 w Increment EreefClear Stage
P1 : |i|.l]1 240 Jog Stage
| Simys dansloh Jog Spectiometers Cancel
:I — Spectrometer Target Positions
«
D 1 2 3
o 2 | = | | I | | -
D: | 239.998 | 240,005 | 240.000 | | |
acfca ke Eifsi Elka ElFe Elva E | Bl EI E EHI EH =
[¥ Spectiometer Backlazh
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The following display illustrates the STAGE log window.

I& Stage [Stage Control and Automation) [_ |O0]
File Edit Standard ‘window Qutput Help

Helcome to Stage (Probe for Windows 95/98/HT (32 bhit) v. 4.52)
Hritten by John J. Donovan, Copyright {(c) 1995-1999 John J. Donovan

Thi=s =software i=s registered to
Dan Eremser
[fashington University

Press the F1 key in any window for context sensitive help

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for board O

DCX Driver version mumber 2

DCX DLL version nmumber 2

Getting DCX motor controller configuration for board 0O
DCX initialization completed

Advanced MicroBeam Interface Initialized
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Select Standard from the menu bar and click on Add Standardsto Run from the menu choices.

I& Stage [Stage Control and Automation) [_ O] x]
File Edit BEEEEN "Aindow  Dutput Help

|Helnmmz
Hritten

This =oftware i=s registered to
Dan Eremser

tandard Databagze
Add Standardz Tao

r Windows 95/98/HT (32 bit) v. 4.52)
, Copyright (c) 1995-1999 John J. Donovan

[Fashington University
Pre=ss the F1 key in any window for context sensitive help

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for bhoard 0O

DCY Driver version nmumber 2

DCYX DLL version nmumber 2

Getting DCX motor controller configuration for board 0O
DCX initialization completed

Advanced MicroBeam Interface Initialized

This action opens the Add Standar dsto Run dialog box. Click on the name of each of the standardsin the
standard block to be digitized from the Available Sandards in Database list box.

Add Standards to Bun l

Available Standards in D atabase [multi-zelect] Current 5tandards in Bun

126 Indium Metal =]
128 SAEMA70 K-411

130 Calcite
131 Dolomite
132 Siderite
163 MBS Glazs 620
164 Chromium Augite
. 166 Stronhamte
177 CaMoD4, syn Taylor
178 Magnetite [Port Heniy]

179 InTe
202 Labradorite
203 Fayalite
204 Forsterite _";!
oK
Add To Bun »>>
Cancel
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Click the Add to Run >> button to add these standards to be digitized. Standards maybe added one at atime or one
may multi-select standards by holding down the <Ctrl> button on the keyboard as standards are selected.

Add Standards to Bun l

Available Standards in Databasze [multi-select] Current Standards in Bun

126 Indium Metal _:j 130 Calcite
128 SEMA7T0 K-411 131 Dolomite
130 Calcite 132 Sidernte
131 Dolomite 166 Stronhanite
132 Sidernite
163 HBS Glass 620

164 Chromium Augite
177 CaMo04, syn Taylor
178 Magnetite [Fort Heniy]

179 InTe
202 Labradonte
203 Fayalite
204 Forsterite _‘J
0K
Add To Run »>>»
Cancel

Click the OK button of the Add Standar dsto Run dialog box when finished.
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Select Window from the menu bar and choose Digitize Positions from the menu choices.

ﬁﬁtage [Stage Control and Automation] | _ O] x|
File  Edit Standard '8 COutput  Help

Welcome to Ste Move indows 95/98/HT (32 bhit) v. 4.52)

Written by Jol 1= op¥right {(c}) 1995-1999 John J. Donovran

Gnd Minerals

This =software i=s registered to
Dan EKremser
(Washington University

Press the Fl1l Key in any window for context sensitive help

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for board 0O

DCX Driver version numher 2

DCX DLL version number 2

Getting DPCX motor controller configuration for board 0O
DCX initialization completed

Advranced MicroBeam Interface Initialized
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This action opens the Digitize! dialog box.

L& Digitize!

(" Unknowns
(" Wavescans
 All Samples

Select All
Delete All

Select Stds

1]
— Pozition List [multi-select] [double-click to see data] Move
@i Digitize

Plot 1 Fiducials
Sample Setups

File Setups

Confirm

Delete Selected Samples |

Import from ASCI File

Delete Selected Positions 1E:r.purt Selected Samples

Fow  F

z

W

Gram # Focus

Click the Fiducials button.
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This opens the Select Fiducial Set window.

Select Fiducial 5et

- Current Fiducial Setz In Poszition Database ——— 0K

S ample fiduzial data zetz may be uzed ta reference sample
poszitions to phyzical fiducial marks on wour zample mounts.
These fiducial zetz can be uszed later to re-locate pour zample
positiohs exactly even after being removed from the microprobe
and reloaded at a later time.

Cancel

The fiducial zet zelected below will be referenced for all
subzequent position digitization and manual sample
acquizitionz. To reference zample positions to another fiducial
zet, select a different et or create a new one and select it.

Set 0 Mo Fiducial Set Mew

Modify

Delete

Click the New button. This opensthe M odify Fiducial Positions window. The current stage coordinates are |oaded
by default.

Modify Fiducial Positions ]

- Enter Approximate Fiducial Positions For Fiducial Set 1—— 0K
Fiducial Description Mew Fiducial Coordinate Set
Cancel
Pointit bt Y P W

1 [15.99803 [36.99682  [11.00007 |1
2 [15.99803 [36.99682  [11.00007 |1
3  [15.99803 [36.99682  [11.00007 |1
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Typein aFiducial 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 results.

Modify Fiducial Positions ]

— Enter Approximate Fiducial Positions For Fiducial Set 1- 0K
Fiducial Description Carbonate Standard Block
Cancel
Pointit bt Y P W
1 I35 |36.0 {109 |4
2 225 {36.1 (109 |4
3 [158 {491 (109 |4

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

Select Fiducial S5et

— Curmrent Fiducial Sets In Position Database 0K
S ample fiducial data zets may be uzed to reference zample
positiong to phyzical fiducial marks on wour 2ample mounts. C I
T heze fiducial setz can be uged later ta re-locate your sample U

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

The fiducial zet zelected below will be referenced for all
zubzequent pozition digitization and manual zample
acquizitionz. To reference sample pozitions to another fiducial
zet, zelect a different zet or create a new one and select it

Set 0 Mo Fiducial S5et Hew

Set 1 Carbonate Standard Block

Modify

Delete

Select (highlight) the new fiducia 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 confirm.

Modify Fiducial Poszitions

— Enter Approximate Fiducial Positions For Fiducial Set 1 — 0K
Fiducial Description Earhunate Standard Bloc
Cancel
Pointit bt Y P W
1 I35 |36 {109 |4
2 225 {36.1 (109 |4
3 [158 {491 (109 |4

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

Fiducial¥erifyFiducial
/i | Pleaze adjust the stage position for fiducial # 1 ta the exact center of the alignment mark. Click OF ar <enter: when

ready or click Cancel or <esce to quit,
| Caneel

After centering the third fiducial mark and clicking the OK button, the Fiducial VerifyFiducials window opens to
display the specimen tilt in radians and degrees. A warning will be given if the sample istilted at more than 0.5
degrees. Click this OK button.

FiducialYerifyFiducials

403 Specimen tlt in radians:
1 Thetax = 3.33795E-04 Thetat'= -2 A05603E 03 Theta= 2 428651E-03
Specimen tilt in degrees:
Thetax = 1.912504E-02 Thetat'= - 1378309 Theta= 1391514
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Closing the FiducialVerifyFiducials window returns to the Select Fiducial Set dialog box.

Select Fiducial 5et

= Current Fiducial Setzs In Pozsition Databazse 0K
S ample fiduzial data zetz may be uzed ta reference sample
poszitions to phyzical fiducial marks on wour zample mounts. C I
These fiducial zetz can be uszed later to re-locate pour zample HiItE

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

The fiducial zet zelected below will be referenced for all
subzequent position digitization and manual sample
acquizitionz. To reference zample positions to another fiducial
zet, select a different et or create a new one and select it.

Set 0 Mo Fiducial Set Mew

S5et 1 Carbonate Standard Block

Modify

Delete

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

FiducialS aveSelect i

:\IP") Subzequent manual and digitized zample positions will be referenced to fiducial zet number 1

Click the OK button of the Fiducial SaveSel ect window.
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The fiducial coordinate positions are recorded to disk and the Digitize! dialog box returns.

L& Digitize! M=

— Position List [multi-zelect] [double-click to see data]

Move
 Standards: Digitize
(" Unknowns
il o Plot | Fiducials
 All Samples S ample Setups
Select Stds File Setups
Select All Confirm
Delete All

Delete Selected Samples |  Import from ASCI File

Delete Selected Positions 1E:r.purt Selected Samples

ow  FHEMMY 7 W Gonf Foow
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The position of each of the standards in this standard mount must now be digitized. Moveto the first standard;
either by turning the motor controls manually or using the joystick viathe JOYWIN (Joystick Control for Stage and
Spectrometers) program or use the M ove button in the Digitize! window. Clicking the M ove button opens the

Move Motors and Change Crystals dialog box.

Typein the appropriate target coordinates in the Sage Target Positions boxes for the first standard. Use the <tab>

key to move between entries.

ﬁlﬂuve Motorz and Change Crystals I
- Stage Target Positions Reiiove Farails Go
X Y jA;
i3-5 i4l].5 v Update Positions Positions
Z w Increment FreefClear Stage
i1 L IE 4l 01540
[ Glane Bagklash Ifl og Sl
EHE SR Jog Spectrometers Close
- Spectrometer Target Positions
1 2 3
lPET [ rap = Jur =] -] | = =
| 239.998 | 240.005 | 240.000 [ [ [

[ca =]ka =] [si =][ka =] [Fe =][ka =] |

¥ Spectrometer Backlash

M EY E EN b

Click Go or press <Enter> on the keyboard, 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 Digitize! dialog box. This activates the Digitize Sample Positions dialog box. The
Sandard Position Samples list box contains the standards already added to the run.

% Digitize Sample Positions [_ [ ] I

-Sample Type — Tocreate a new unknown pozition, click the Unknown

Sample Type option, enter a zample name and click the

Create Mew Unknown or \Wavescan button, Ta create

" Unknown a new standard pozition, click the Standard 5ample

Tvpe option and select a standard from the Standard
Lizt,

" Wavescan

- Inknown or Wavescan Pozition Samples

Ereate New inknown or Wavescan

- Standard Pozition 5amples

130 Calcite

131 Dolomite
132 Sidente
166 Stronhanite

I Increment Grain = Autofocus On
Random Foint Rectangular Grnid
Linear Traverze Polygon Gnid




Select (highlight) the first standard to digitize from the Standard Position Sampleslist box. The standard will be
added automatically to the Digitize! Position List.

I&: Digitize Sample Positions [_ | I
-Sample Type — Tocreate a new unknown pozition, click the Unknown
Sample Type option, enter a zample name and click the
= Standard Create Mew Urnknown o Wavescan button. To create
" Unknown a new standard pozition, click the Standard 5ample
P Tvpe option and select a standard from the Standard

Lizt,

Heferenced To Fiducial Set: 1, Setup Humber: 0 and File Setup:
HOME

- Inknown or Wavescan Pozition Samples

I[;alcita

Ereate New inknown or Wavescan

- Standard Pozition 5amples

: 130 Calcite
131 Dolomite
132 Sidente
166 Stronhanite

i 1 Increment Grain = Autofocus On
Random Foint Rectangular Grnid
Linear Traverze Polygon Gnid

To digitize arandom point on this standard, click the Random Point button of the Digitize Sample Positions dialog
box to record the current coordinates (X, Y, Z, and W) for this grain.
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The coordinates of this standard in the Digitize! dialog box, are seen below.

=Io=]|

— Position Lizt [multi-zelect] [double-click to see data] Move
i+ Standards St 130 Fid 1 Calcite Digitize
" Unknownsz
T e Plot | Fiducials
" All Samples Sample 5etups
Select Stds File Setups
Select All Confirm
Delete All = Auto Focus
! New Sample
Delete Selected Samples |  Import from ASCI File € Every Fomt
! Digitized
Delete Selected Poszitions | Export Selected Samples | ~ | ioi0a0 I—

Row b L [z [ |Grain #  [Focus
1 409534 107065 4 1 1]
Ke¥ = 15 Beam Current = 30 Beam 5Size = 2 | Setup Humber = 0
File Setup =

Note, that although only one position per standard need be digitized, if additiona points are digitized, PROBE FOR
WINDOWS will automatically utilize them. Otherwise, PROBE FOR WINDOWS will simply increment the stage
X position for each additional acquisition required.
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Move to the next standard, select the standard from the list box in the Digitize Sample Position window and click
the Random Point 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 Digitize! and Digitize Sample Positions dialog
boxes would appear as follows.

I S |

!E ﬁDigitize Sample Positions

— Position List [multi-zelect) [double-click to see data] Move —Sample Type — To create a new unknown pozition, click the Unknown
; Sample Type option, enter a sample name and clck, the
' Standards  [St 130 Fid 1 Calcite Digitize &+ Standard: Create Mew Unknown or W avescan button. To create
i~ Unknowns 5t 131 Fid 1 Dolomite " Unknown a new standard pozition, click the Standard 5ample
St 132 Fid 1 Siderite Plot | Fiducials s Type option and select a standard from the Standard
vt Gt 166 Fid 1 Strontianite Yaresan List.
= All Samples Sample Setups _—
Select Stds File Setups Referenced To Fiducial Set: 1. Setup Mumber: 0 and File Setup:
Select All Confirm .
—_ — Unknown or Wavescan Position 5ampl
Delete Al [ Auto Focus —
RS ample lStmnilanlte
Delete Selected Samples | Import from ASCI File :: Every Fomt | Ereate Hew Unknown or Wavescan |
Drigitized
Delete Selected Positions | Export Selected 5amples = !_
£ interval — Standard Pozition 5ampl
Row ha s [z [w [Grain #  [Focus .
130 Calcite
1 408333 106937 4 1 0 191 Dolomite
132 Siderite
166 Strontianite
I 1 Increment Grain | [=| AutoFocus [n
Handom Point Hectangular Gnd
Ke¥ = 15 Beam Current = 30 Beam Size = 2 | Setup Number = 0 hreen e Polygon Grid
File Setup =
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Close the Digitize Sample Positions dialog box by clicking the Close button in the upper right corner.

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 Digitize! dialog box.

— Position List [multi-zelect] [double-click to see data] Move
* Standards [ETEREINETR RS Digitize
 Unknowns 5t 131 Fid 1 Dolomite :
5t 132 Fid 1 Sidente Plot I Fiducials
B ialbiatanialll 5t 166 Fid 1 Strontianite :
 All Samples Sample Setups
 Select Stds File Setups
Select All Confirm
Delete All

Delete Selected Samples |  Import from ASCI File

Delete Selected Positions ]—EHDDII Selected Samples

How = L [Z [w |Grain #  [Focus
1 408332 106937 4 1 1]
Ke¥ = 15 Beam Current = 30 Beam Size = 2 | Setup Mumber = 0
File Setup =

Click the Export Selected Samples button.
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This action opens both the Standard Position File Name Strings and the Open File To Export Position Data To
windows. The Standard Position File Name Stringslisting is from the PROBEWIN.INI file. In this example the
Carbonate Standard Block is designated as STDPOS4.POS.

Standard Position File Name Strnings

STDPOS1.P0OS = Rectangular A
STDPOSZ2.POS = Taylor with JEOL std
STDPOS53.POS5 = Rectangular B
STDPOS4.POS = Carbonates
STDFPOS55.FOS = Sulfides
STDFPOS56.POS = Uszer Defined
STDPOSY.POS = User Defined

Open File To Export Position Data To

Save in: II:l Probe Operators j ﬁ! el

|1 COMMERCIAL_CLIENTS
3 Images

_ 1 Marual Files
_IUNIVERSITY_CLIEMTS

Fil= narme: untitled. pos Save I
Save as bype: | ASCI Position Files [*P05) j Cancel |

The default directory (set by Advanced MicroBeam Inc.) for the Savein: location is C:\Program Files\Probe for
Windows\UserData. Thisisthe normal location for *.POSfiles. The default Savein: location is specified by the
UserDataDirectory keyword in the PROBEWINL.INI file.

At Washington University the default directory path was changed for convenience. For the export of position data
files, edit the path to C:\Program Files\Probe for Windows\UserData.
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Typein the appropriate File name: as designated in the Standar d Position File Name Strings (from the
PROBEWIN.INI file). Click the Save button of the Open File To Export Position Data To window.

Open File To Export Pozition Data To I
Save jn: I{j UszerData j I ﬂ{l e

Iﬂ Stdpos] . pos
{ﬁ Stdpos?. poz
iﬁl Stdpogd. poz

File name:

Save I
Save as ype; !.-'E-.SI:II Pazition Files [*.POS] ‘:] Cancel |

After the positions are written to disk, click the OK button to confirm the exported position coordinate data to disk
in the AutomateExportPositions window.

AutomateE xportPositions I

-
I\i-ﬁ) Position coordinate data exsported to C:5\Program FileshProbe for WindowshU serl atasStdpozd. pos

Close the Digitize! dialog box by clicking the Close button.
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Close STAGE by clicking the File | Exit menu.

% Stage [Stage Control and Automation] [_ (O]

File Edit Standard ‘window Qutput Help

01d Fiducial Coordinates:

1 9.50000 36.0000 10.9000 4.00000
2 22.5000 36.1000 10.9000 4.00000
3 15.8000 49.1000 10.9000 4.00000

[1°9

Hew Fiducial Coordinates:
1 9.50788 36.0937 10.7155 4.00000
2 22.5002 36.2846 10.7193 4.00000
3 15.7996 49.2600 10.6859 4.00000

W

Fiducial Rotation Matrix:
0.99e-01 6.98e-03 3.17e-0D4
-3.47e-04 1.00e00 -2.41e-03
-3.34e-04 2.41e-03 1.00e00

Fiducial Translation Matrix:
2.96e-02 -6.03e-02 -1.13e-01

After digitizing all of the standards on the standard mounts and creating various STDPOSx.POS files, save these
files to another directory and to a backup floppy.
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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.

From the Desktop, double click on the yellow EPMA Software folder. Then, double click on the Startwin iconin
the EPMA Software group.

& C:\WINNT\Profiles\Adminiztrator\Desktop\EPMA 5oftware =]
File  Edit “iew Help
i ® ®
ZAF e P Fd
Calczaf Edit Ml Config  Edit Probewin  Grapher 20  Graphppr Help
File Config Files
m & k& ©
35 Scriptera? Jawwin Microlmage  Microlmage  Periodic Table
Help
% 5TD
+~ © & o 5B
Prabe for  Probewin Help Stage Standard S bartain
Windows ..
T =F
SRR
[ F SER
Surferd2 Testtc I zemwin
|1 obiect(z] selected 1805 bytes g
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This action launches the STARTWIN (Mation and Counter Control) program and brings up the Confirm Motor
and Crystal Positions dialog box. Confirm that all of the motors (stage and spectrometer positions) and crystal
designations are correctly calibrated. If there is disagreement between the mechanical positions (actual) and the
software values, adjust the software values. Use the <tab> key to move between the various Target Positions boxes.

FY Startwin [Motion and Counter Controf] _ O] x|

File Edit Modez #Hrap Output ‘Window Help

This =oftware is registered to
Dan Kremser
(Washington University

Pres= the Fl1l key in any window for context sen=itive help

Initializing Advanced MicroBeam Interface
Loading DCX motor controller driver for board 0
DCX Driver version number 2

DCX tﬂ[ﬁunﬁrm Motor and Crystal Positions

Get:

— 5t T t Poziti
DCX ARk s e — Bemowe Faraday 1]
aav | % . <Ab
19.0009 | 37.5251 v lipdate Positions Positions =
£ W Increment Eree/Elear Siage
[109710 |1 H_mﬁm —
[T Stage Backlazh h4 L C 1
Jog Spectiometers HBCE

— Spectrometer T arget Pozihions
1 2z 3

[PET =] [tap =] |uF N [=] | [=] | [=

| 240.003 | 240.004 | 240.000 { { {

[Ca Zllxa E [si e EFe Elva Rl Bl BT EH =T = =

¥ Spectrometer Backiazh

Click the OK button to close the Confirm Motor and Crystal Positions dialog box when done.
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The Count Acquisition window opens.

Count Acquizition = =] i
1 2 3 X ¥ A w
! 240.002 240.004 240.000 19.0009% 37.5251 10.9710 1.00000
Faraday 1 2 3
| .00 .00 .00 .00
| .oo0000
PHA Count Times Start Count Start Wavescan
Analytical Conditions Peak/5can Options Move Start Peak Center

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

A Startwin (Motion and Counter Control) M=l E3

Eile Edit gal Aray  Output MWindow  Help

Cycle Counters

Thiz =a Move ToO Peaks
Dan Kre Measue Off Peaks
|Hashing v Measure Faraday

red to

Press the

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for hoard 0O

DCX Driver version mumber 2

DCX DLL version numbher 2

Getting DCX motor controller configuration for board 0O
DCX initialization completed

Advranced MicroBeam Interface Initialirzed

[4]




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

A Count Acquisition = =] i
1 2 3 X ¥ A w

! 240.002 240.004 240.000 19.0009% 37.5251 10.9710 1.00000
Faraday 1 2 3

| .00 .00 .00 .00

| .oo0000

PHA Count Times Start Count Start Wavescan

Analytical Conditions Peak/5can Options Move

This opens the Count Timesdialog box. Choose an On Peak count time, thiswill be the interval of time between
successive beam measurements. Finally, disable the beam drift correction, confirm that the Use Beam Drift
Correction box is unchecked.

CountTimes

_Pount Ti
oL me D K
On Peak O Peak

[10.00 [ 200 Cancel

¥ Mommalize To Counts Per Second

Max Count Beam

!1 00000000 ! 10.00

—Mominal Beam Current -

Mominal beam [nA]
| .oo0000

[T Use Beam Dnft Comection:

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

A Count Acquisition = =] i

1 2 3 X ¥ A w

I 240.002 240.004 240.000 19.0009% 37.5251 10.9710 1.00000
Faraday 1 2 3
.00 .00 .00 .00

L 000000
PHA Count Times Start Count Start Wavescan
Analptical Conditions Peak{5Scan Options Move Start Peak Center

When the user has acquired a suitable number of beam current measurements, click the Cancel button in the
Automation Status window to stop the acquisition cycle.
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The STARTWIN log window will contain the beam current data acquired so far (in this example, reported in
nanoamps). The other three columns represent counts in counts per second acquired by each spectrometer with the
beam blanked (essentially detector/electronics noise).

U Startwin [Motion and Counter Control] |_ O] x|

File Edit Mode: =rap Output Window Help

30.4450
30.4460
30.4430
30.4420
30.4370
30.4380
30.4300
30.4250
30.4210
30.4200
30.4190
30.4090
30.4090
30.4090
30.4050
30.3990
30.3980
30.4000
30.3900
30.3800
30.3870
30.3810
30.3830
30.3890
30.3810
30.3880
30.3820
30.3740
30.3740
30.3730

=]

=] =0 O MM MOWKMOM LR MWDK R S M ke
[ T P T GV . PV S T = N = T = BN T T T = T = = = Y IO W T I PR = IR RS [ = ]

[ = N = = B O I %= - T i T = R VI I - R R PRI I = T
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Evaluating the trend between beam current and time may best be viewed in graphical format rather than in looking
at along series of numbers. Use the mouse to select the data set to graph. Then, select Output from the menu bar
and click Plot Count Data from the drop-down menu choices.

Startwin [Motion and Counter Control)
Fle Edit Modes wray [NTRE window Help

Log'Window Font
Debug kMode
Extended Format
Save ToDizk Log
Wiew Dizk Log

E t Data
Lizt Spectrometer Setup

Open Link To Excel
LClaze Link. Ta Excel

.1

[= T I - R . O e BTV . = V= I =, R SN R Y L T = I = I = I = I
B = Lo WM R Dm0 LR e e T
[V = T = I = s IS BT I [ PR - T = T == R - I RS [ L. T A = i RS
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This opens the Display Data window.

b | @9 et | 8| ec] 65| B 5A | £ || 4| miE|o|es| /| 2]Q

Graph

r_ e 3 50
For Usze With
Un-normalized

Counts Only

ol = RN R A R=r A RS R R R HLE R ]

Close

While al data columns were selected by the mouse operation previously, the user may plot asingle column of data
by clicking the column label of the desired data and then clicking the Graph button.
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Below, Beam Counts versus Measurement Number (time) are graphed and the overall beam stability with time may

be judged.

Dizplay Data

0 N = s e N e | S R S B =1 A 4 £
3050
o 305t
[
= |
O
Qa4+t
=
o
£ 30,35+
30,30 | | |
0 10 20 40
Measurement Number
1 | 2 | 3 ........................................
1 4 5 3 |mii araph. |
2 3 2 6 .
[FlUsze 35D
3 1 -6 1 For Use With
4 A 3 5 Un-normalized
h 5 B & Counts Only
6 4 R 7
7 A 2 3 [1.99515
8 2 2 5 304505
9 A 4 5
-"] _4 _? .E EIDSE

Click the Close button to return to the STARTWIN log window.
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Brass Alloy Run

Introduction

This document illustrates step by step how to set up anew PROBE FOR WINDOWS
guantitative run and how to analyze an unknown two element aloy sample. This documentation
was produced on a three spectrometer JEOL 733 electron microprobe. Y our 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 and on-line
help.

This run will demonstrate some of the basic features of the PROBE FOR WINDOWS program.
These include the use of manual and automated spectrometer peaking, manual and automated
standard count acquisition and manual unknown sample acquisition. 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 Windows

From the Desktop, double-click on the yellow EPMA Software folder opening the EPMA
Software group. Double click on the Probe for Windows ... icon.

& C:\WINNT\Profiles\Adminiztrator\Desktop\EPMA 5oftware =]
File  Edit “iew Help
i ® ®
ZAF e P Fd
Calczaf Edit Ml Config  Edit Probewin  Grapher 20  Graphppr Help
File Config Files
m & k& ®& &
35 Scriptera? Jawwin Microlmage  Microlmage  Periodic Table
Help
% 5TD =
© i i i
Prabewin Help Stage Standard Starbwin
T éﬂ%é
! c =:
Ll SER,
Surferd2 Testtc I zemwin
|1 obiect(z] selected |51 bytes g
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Upon launching PROBEWIN (PROBE FOR WINDOWS), the main log window appears along
with the Real Timel nitInter face window asillustrated below. To collect real time data click the
Y es button. The program can also be run off-line without the microprobe interface to re-process
previously acquired data or on another computer.

R 8p,ghewin (Probe For Windows)
File Edt Standard Xray Analptical Bun  Output Help

Acquirel | Analpzel | Automatel | Plotl

Helcome to Probewin (Probe for Windows 95/98/HT (32 bhit) v. 4.52)
Hritten by John J. Donovan, Copyright {(c) 1995-1999 John J. Donovan

This software iz regi[{ERINNELLIGIGEEES

Dan EKremser
Hashington University @ Do pou want to interface to the microprobe hardware’?

Press the Fl1l key in a
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This action causes the Confirm Motor and Crystal Positions dialog box to open. Confirm that
al of the motors (stage and spectrometer positions) and crystal designations are correctly
calibrated. If thereis disagreement between the mechanical positions (actual) and the software
values, adjust the software values. Use the <tab> key to move between the Target Positions text
boxes. Click the OK button after you have finished to close the Confirm Motor and Crystal
Positions dialog box.

firm Motor and Crystal Positions

— St T t Positi
il s R —1 Hemove Earaday 0K
Writte: X Y 4Ab‘ -]
19.3958 | 35.6862 v lipdate Positions Positions
:hlSKSI Z w Increment EreefClear Stage
an BriM 11 0071 (M1 W
Hashimn = Iil-m 340 Jog Stage
| Sruyz Buctl Jog Spectiometers Cancel |
Press
— Spectrometer Target Pozitions
Initia 1 2 3
g = S P T | N | I | 2
r

DCX DL1 | | 240.004 | 240.006 [239.999 | [ [

Fettim P n -

b elllca ks EFe ke Eiffre kAN [=ff I B Y B E

Adv ano: [¥| Spectiometer Backlash

¥

The main PROBE FOR WINDOWS log window is now visible as seen below.

!;thewin [Probe For Windows] =] E3

File Edit Standard #rap Analgtical Bun  Output Help

Acquirel | Amnalpzel I Automatel | Blot!

IHritten by John J. Donovan, Copyright {(c) 1995-1999 John J. Donovan _:J

This software is registered to :
Dan Kremser
Hashington University

Press the Fl1 Key in any window for context sensitive help

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for board 0O

DCX Driver version number 2

DCX DLL version number 2

Getting DCX motor controller configuration for hoard 0
DCX initialization completed

Advranced MicroBeam Interface Initialized




Creating a New Run

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

!;thewin [Probe For Windows]
[REW Edit Standard rapy  Analgtical Bun  Output Help

Open

Savels

[Elmee

Eind File

el mtarmstion

[Eompact

Print Log
Print Setup

E xit

E:AProbe OperatorshINPYERSITY  CLIEMT ShPlank\tpaglaz01.MDE
E:"Probe OperatorshUMNVERSITY CLIEMT S4Plankitpfeldd1 . MDE
E:\Frobe OperatorshUMINVERSITY _CLIEMT ShKueblerskkamphll MDE
E:%Frobe OperatorshUMNVERSITY_CLIEMTS5Poguetepteldl bMDOE

! Automatel I

=] E3

ot

;1999 John J. Donoran

fitive help

board O

—

The Open New Probe Database File dialog box opens.

Open New Probe Database File

Save jn: I =3 Probe Operatars

| COMMERCIAL_CLIENTS
] Images

1 Manual Files
_JUMIVERSITY_CLIENTS

File name: i

Save I
Save as ype; !“.MDB [*MDE] ::] Cancel |

Change the Save in: location (directory) if desired and type an appropriate run name into the File

name text box.

Theinitial Save in: location is specified by the UserDataDirectory keyword in the

PROBEWINL.INI file. File nameslonger than 8 characters are now supported.
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The screen capture of the first window in this section indicates that other probe runs (previous four listed) are
already established. Any of the existing old runs maybe re-opened to acquire additional data or used as a* setup”
filefor starting anew run. In this example, anew file designated BRASS01.MDB will be created in the Manual
Files directory.

Open New Probe Database File

Save jn: ! =3 Manual Files

File name:

Save I
Save as ype; !“.MDB [*MDE] ::] Cancel |

Close the Open New Probe Database File window by clicking the Save button. Thisaction
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.

File Information I

File Name |[E:\Probe Operatorsi\Manual Files\brags01 MDB
Version [4.52 Type |PROBE 0K
User iDan Kremser

: Cancel
Title Brass Analysis Boutine
Department iEarth and Planetary Science
Account # l Group
Description Probe for Windows NT Bun on JEOL Hardware _:_!
FiGit e o | Brass schedule for Cu and £n
Date Created  [9/27/99 1:10:49 PM Date Modified  [9/27/99 1:10:49 PH
Last Updated  [9/27/99 1:10:49 PW
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This returns the program to the main PROBE FOR WINDOWS log window. Now the four main
Probe buttons: Acquire!, Analyze!, Automate!, and Plot! become active.

E;the For Windows [E:\Probe Operators\Manual Files\bras=01_MDB]

File Edit Standard #rapy Analgtical Bun  Output Help

Acquirel Analyzel Automatel Plot!

Ii'h:'ittuen by John J. Donovan, Copyright {(c) 1995-1999 John J. Donovan _*_I

This software is registered to
Dan Kremser
Washington University

Presgss the Fl1l key in any window for context sensitive help

Initializing Advranced MicroBeam Interface

Loading DCX motor controller driver for board 0O

DCX Driver version numher 2

DCX DLL version number 2

Getting DCX motor controller configuration for hoard 0
DCX initialization completed

BAdvranced MicroBeam Interface Initialized
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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
WINDOWS log window, click Standard from the menu bar and select Add Standardsto Run
from the menu.

Il ray  Analptical Bun Qutput Help

Analyzel Automatel Plot

, Copyright (c) 1995-1999 John J. Donovan ;I
This =software i=s registered to
Dan Kremser

Hashington University

Press the F1 key in any window for context sensitive help

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for bhoard 0

DCX Driver version numher 2

DCX DLL version numher 2

Getting DCX motor controller configuration for hoard 0O
DCX initialization completed

Advranced MicroBeam Interface Initialized
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This opens the Add Standards to Run diaog box.

Add Standards to Bun l

Available Standards in Databasze [multi-select] Current Standards in Bun

10 REE1 glass -
11 REEZ glass

12 REE3 glass

15 CoDi glass

26 Rhodonite

27 Jadeite

32 Dlivine

33 Olivine

40 Garnet

41 limenite

55 CPX

66 CPX¥ Hedenbergite
70 Glass CAM-112

73 Chromite i

Add To Run »>>»

Cancel |

All previously entered standards in the default standard database are accessible. Scroll through
the Available Sandards in Database list box to find the copper and zinc metal standards to be
used in thisrun. Select each and click the Add To Run >> button to add each to the Current
Standardsin Run list box.

Add Standards to Bun l

Available Standards in Databasze [multi-select] Current Standards in Bun
523 Yanadium Taylor _:j 529 JEOL Copper
524 JEOL Chromium 530 Zinc Taylor

525 Manganesze metal Taylor
526 JEOL Iron
527 Cobalt metal Taylor
528 JEOL Mickel
530 Zinc Taylor
532 Germanium taylor
540 JEOL Zirconium (=]
541 Miobium T aylor
542 JEOL Molybdenum
545 Rhodium Taylor
547 Silver Taplor I

0K

Add To 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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Nominal Beam Current M easur ement

Click the Acquire! button. This action opens both the Acquire! dialog box and the
AcquireCheckNominal window for the determination of the nominal beam current.

Pres:

Init:
Load:
DCX ]
DCX ]
ettt
DCX

Dy al

e
Q?) Mominal beam current iz zero, Do you want to acquire the nominal beam curent now?

Mo | Cancel |

—

Ne

1 2 3 X ¥ z w
" | 240,003 240.007 240.000 19,3957 35.6862 11.0071 1.00000
Faraday 1 2 3
DpcquircChookioninal
. 0o0ad

et |
plions I

tions |

Elements/Cations

EHA

Peak/Scan Uptions

Start Peak Center

Analytical Conditions

Eount Times

Rate Meter

Eeaking

£

Click the Y es button of the AcquireCheckNominal window to establish areference beam

current reading. The beam (Faraday Cup counts on a JEOL 733 microprobe) is then measured.

In this example the Faraday reading was taken for 10 seconds and recorded 30488 countsor
30.488 nA of beam current.

! !Acquire!

1 2

X

¥

Z W

CIo=]|

I 240.003 240.006 239.999 19.395% 35.6862 11.0071 .999987

Faraday 1 2 3
10.00 .00 .00 .00
30488.0

Current Sample

Start Standard or nknown Acqursition

Elements/lCations

|locate

Start Wavescan

Special Uptions

Move

Acquisition Options

EHE

FeakfScan iphions

Start Beak Eenter

Analptical Bondiions

Eount Times

Rate Meter

Eeaking
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Creating a New Sample

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

Mew Sample I

= | 5 le T =
ENETaIE NN ok Cancel
" Standard
& Unknown Load Element Setup

" Wavescan
Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz bazed on the last unknown sample in the
un. To change the analyzed elements in a run. first
create a new unknown zample and make any
neceszary changes to the element setup.

Mew Sample Mame

Mew Sample Description

Insert <cry »» | _;i
[<

To add standards to the standard list below, cancel
thiz dialog. then click the Standard | Add Standards
to Bun menu items from the main menu

529 JEOL Copper
530 Zinc Taylor
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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. Thisfirst
sample will be used as a“template”’, only to establish the analysis parameters.

Mew Sample l

M 5 le T =
e TaNIE IR 1] 4 Cancel
"~ Standard
& Unknown Load Element Setup

" Wavescan
Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz hazed on the last unknown zample in the
un. To change the analyzed elements in a run, first
create a new unknown zample and make any
necessary changes to the element setup.

Mew Sample Mame
setup)

Mew Sample Description

Inzert <cr> >3 | |Imtial setup for two element .‘_i
brass analyses
=

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

529 JEOL Copper
530 Finc Taylor

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 *

setup is now listed in the Current Sample text box. The* symbol indicating that no data has
been collected for this sample yet.

! !Acquire! E =l i
1 2 3 X ¥ Z w
! 240.003 240.006 239.999 19.3958% 35.6862 11.0071 .999987
Faraday 1 2 3
10.00 .00 .00 .00
30488.0

Current 5ample Start Standard or Unknown Acquizition

Un 1 *setup

!Data Rows: O !Euud Data Rows: O Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking
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Setting Analytical Conditions

Click the Analytical Conditions button to open the Analytical Conditionsdialog box. Enter
the appropriate numbers into the Kilovolts, Beam Current, and Beam Sze text boxes for the
currently Selected Sample. The Kilovolts, Beam Current, and Beam Sze will need to be
manually adjusted if a column digital interface is not present.

Analptical Conditions |

—Selected 5 I
elected 5amples oK
Un 1 *zetup
Cancel
— Enter New Conditions ForUn 1 = zetup
Take OFf Kilovolts Beam Current Beam Size
{40 A {30 |2

Click the OK button when done, returning to the Acquire! window.



Element, X-Ray Line and Spectrometer Parameters Selection
Next, the user specifies the elements to be analyzed. Click the Elements/Cations button.

! !Acquire! E =l I
1 2 3 X ¥ Z w
I 240.003 240.006 239.999 19.3958% 35.6862 11.0071 .999987
Faraday 1 2 3
10.00 .00 .00 .00
30488.0

Current 5ample Start Standard or Unknown Acquisition

Un 1 *setup

!Data Rows: O !Euud Data Rows: O Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking
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This action opens the Analyzed and Specified Elementsdialog box. Click on any empty row in
the spreadsheet to enter the first element to analyze. The user may enter the analyzed elements
in any order however, the analysis output will follow this order.

Analyzed and Specified Elements I

- Selected Samples

oK | Cancel
Un 1 *szetup

Load Element Setup

Load Sample Setup

Click Element Row to Edit Element/Cations Parameters [click empty row to add] —

Channel |Element [X-Ray |Analyzed |[Motor [Ciystal  [On-Peak =
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This opens the Element Properties dialog box.

Element Properties I

—Enter Element Propertiez For:

oK

Element *-Ray Line Cations Oxygens
[ -] | =] =] = Cancel

Leawve the X-ray Line Blank to Indicate an Un-Analyzed
Element (EDS. Specified. by Difference or Stoichiometry) Delete

— [ff Peak Correction Type
& Lirear o Average = High [Wnly o Low [inly o Exponential

—Parameters [note that Background Type can differ for Standardz and Unknowns]

—~Background Type ~ Off-Peak Entry
Hiluf-Feak Interferences
= [Iff Peak o Abzolute Position
{21 HAN {1 Helative liffset LLow ff-Feak Interferences
Spectrometer Crystal On-Peak High OH-Peak Low OFf-Peak
| = |¥]]-00000 | .000000 | .000000
Bazeline Window INTE/DIFF Gain Bias Deadtime [uz]
{00 {00 = DIEE |.00 |- |00
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In the Element field either type in the first element to analyze or use the drop-down menu to
select the element symbol. Certain default values listed in this window are based on parameters
entered into the previously established configuration files.

Element Properties I

—Enter Element Propertiez For: oK
Element *-Ray Line Cations Oxygens
E _‘_I !kﬂ _";I IE _";I l1 _";I Cancel
;“" 4 l-ray Line Blank to Indicate an Un-Analyzed
E [ o e s =
s 5. Specified. by Difference or Stoichiometry) Delete
| mi
TR fon Type
zn
ga " Average " High Only " Low Only {~ Exponential

Parameterz [note that Background Type can differ for Standards and Unknowns]

—~Background Type ~ Off-Peak Entry
Hi Off-Peak Interferences
{+ 0OF Peak {* Abszolute Pozition
" MAN " Relative Offset Low Off-Peak Interferences
Spectrometer Crystal On-Peak High OH-Peak Low OFf-Peak
| =l '=| |-oooo00 | .000000 | .000000
Bazeline Window INTE/DIFF Gain Bias Deadtime [uz]
|.00 |.00 [~ DIFF |.00 |- |.00
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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.

Element Properties I

— Enter Element Propertiez For: 0K
Element X-Bay Line Cations Oxygens
Jcu =l ]ka [] [ =l]o = Cancel
Leave the X-ray Line Blank to Indicate an Un-Analyzed
Element (EDS. Specified. by Difference or Stoichiometry) Delete
— Off Peak Comrection Type
i+ Linear " Average " High Only " Low Only " Exponential

— Parameters [note that Background Type can differ for Standardz and Unknowns]-

~ Background Type i~ Off-Peak Entry
Hi Off-Peak Interferences

i+ O Peak i+ Abszolute Position

" MAN " Relative Dffset Low Off-Peak Interferences

Spectrometer Crystal On-Peak High OH-Peak Low Off-Peak
=| |uF =| [ 107.220 | 110.410 | 104.030
1

indow INTE/DIFF Gain Bias Deadtime [us]

|3 __lon [~ DIFF |50.00 [1700. {1.00

Continue by selecting the Off Peak Correction Type and Background Type. Two background
correction methods are available to the user; off-peak and the MAN (mean atomic number)
method (see the User’ s Guide and Reference documentation for a complete discussion of both
types). Next, click the text box under Spectrometer and enter the appropriate spectrometer
number that will be used to analyze the first element. The drop-down menu may also be used to
select the spectrometer number. 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). Accept the nominal On- and Off-Peak
positions listed here. They can be changed later, if necessary.
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The next screen shows the edited Element Properties dialog box for copper metal.

Element Properties I

—Enter Element Propertiez For: oK
Element *-Ray Line Cations Oxygens
!cu .ﬂ Ika .';I l1 _‘;I !l] _";I Cancel
Leawve the X-ray Line Blank to Indicate an Un-Analyzed
Element (EDS. Specified. by Difference or Stoichiometry) Delete
— [ff Peak Correction Type
{+ Linear " Average " High Only " Low Only {~ Exponential

—Parameters [note that Background Type can differ for Standardz and Unknowns]

—~Background Type ~ Off-Peak Entry
Hi Off-Peak Interferences
{+ 0OF Peak {* Abszolute Pozition
" MAN " Relative Offset Low Off-Peak Interferences
Spectrometer Crystal On-Peak High OH-Peak Low OFf-Peak
2 x| |uF B[ 107.220 | 110.410 | 104.030
Bazeline Window INTE/DIFF Gain Bias Deadtime [uz]
|50 [10.00 [~ DIFF {50.00 [1700. {1.00

Click the OK button of the Element Properties dialog box to accept these el ement parameters
for copper.
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The program returns to the Analyzed and Specified Elementswindow with copper now entered
into the Element/Cations Parameters table.

Analyzed and Specified Elements I

- Selected Samples

114 | Cancel

Un 1 *szetup

Load Element Setup

Load Sample Setup

- Click Element Row to Edit Element/Cations Parameters [click empty row to add] —

Channel |[Element [X-Hay |Analyzed |Hutur |El}lslﬂ| |I]n-Peak -
1 ka Tes 2 LiF 107.220 | |

Enter the next element in the run by clicking on any empty row of the Analyzed and Specified
Elementswindow. This opensthe Element Properties dialog box again. Enter the appropriate
Element, Spectrometer and adjust all other text boxes and buttons.
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The completed Element Properties window for zinc is shown below.

Element Properties I

—Enter Element Propertiez For: oK
Element *-Ray Line Cations Oxygens
!zn .ﬂ !ka .';I l1 _‘;I !l] _";I Cancel
Leawve the X-ray Line Blank to Indicate an Un-Analyzed
Element (EDS. Specified. by Difference or Stoichiometry) Delete
— [ff Peak Correction Type
{+ Linear " Average " High Only " Low Only {~ Exponential

—Parameters [note that Background Type can differ for Standardz and Unknowns]

—~Background Type ~ Off-Peak Entry
Hi Off-Peak Interferences
{+ 0OF Peak {* Abszolute Pozition
" MAN " Relative Offset Low Off-Peak Interferences
Spectrometer Crystal On-Peak High OH-Peak Low OFf-Peak
3 =] Jur [ 29.8904 | 103.195 | 96.5857
Bazeline Window INTE/DIFF Gain Bias Deadtime [uz]
|1.00 [10.00 [~ DIFF {200.00 [1700. {1.00

Click the OK button of the Element Propertiesto enter zinc into the Element/Cations
Parameters table of the Analyzed and Specified Elementswindow.
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Click the OK button of the Analyzed and Specified Elements window when done entering

elementsin the run.

Analyzed and Specified Elements l

- Selected Samples

Un 1 *szetup

114 | Cancel

Load Element Setup

~Click Element Row to Edit Element/Cationz Parameters [click empty row to add] —

Load Sample Setup

Channel |[Element [X-Hay |Analyzed |Hutur

|El}lslﬂ| |I]n-Peak -

1 ka Yes 2 LiF
s Zn ka Yes 3 LIF

107.220 | |
99.8904

The GetEImL oadDefaultStds window opens to inform the user that standard assignments have

been made based on elemental concentrations. Standard assignments may be edited via the

Analyze! window (see User’s Guide and Reference documentation).

GetElmLoadDefault5tds

/_;-\._
1 1

Default standard azsignments were loaded far the sample(z] bazed on the highest concentration of the element in the

standards. It may be necesszary to modity these defaulk standard assighments for best results.

]|

Click OK to return to the main Acquire! window.
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Setting Count Times

Click the Count Times button of the Acquire! window. This opensthe Count Times dialog
box. Here various parameters relating to counting times can be adjusted. Initially On-Peak
count timeis set for 10 seconds and both Hi-Peak and Lo-Peak times are set for 2 seconds based
on the configuration file defaults.

ComnTimes

— Click Element Row to Edit Count Times

ChannellElement|Motor  [Crystal [Dn-PeallHi-Peak|Lo-PeaklMaxCoulFactor [Wave [Peak [Quick

1 cuka |2 LiF 10000 2.00 200 1000001 600 800 .50

2 znka |3 LIF 10,00 2.00 2.00 10000001 600 800 50

< | »
Faraday Count Time im [ Update Selected Elements 0K Bt
Mominal Beam [nA]) ! 30.48380

Click the OK button of the Count Times dialog box to accept these count times and return to the
Acquire! window.

This completes the initial parameter setup phase for this new run.
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Manual Peaking using the Acquire! Window

The user may now manually peak center the copper and zinc peak positions from the Acquire!
window.

Move to the copper standard by clicking the M ove button. This opens the Move Motors and
Change Crystals dialog box. Enter the coordinates of copper metal standard into the Stage
Target Positions text boxes. Inspect the spectrometer crystal type and position text boxes, edit if
required. Alternatively, the user may select the element and x-ray line from the drop-down lists
and send the spectrometer directly to the theoretical position. Finally, click the Go button.

!!Huve Motorz and Change Crystals |

— Stage Target Positions HEibve Earailay Go
= E'd 4 Ab.
[13.8 |22.2 v Update Positions Positionz
|-|-| zZ Iz had Increment Free/Clear Stage
Ifl_mﬁam
Jog 5t
I Stage Backlash = Jog 5";93[:"2?:;&'3 Close
— Spectrometer Target Pozitions
1 2 3
[PET = ur =l fur =] [-] | [-] | [~
| 240.003 [107.2199 | 239.999 | | |
IEaT“kaTIETkajIFelﬂkajl ;" _jl ;" jl ;I] j
v Spectrometg Fe = Jash
Co
Hi

Cu
n
Ga

Ge
As T

The stage motors will move the stage to the expected position of the copper metal standard.
Inspect the final X, Y location of the standard, adjust if necessary and check the focus.
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Click the Peaking button of the Acquire! window.

! !Acquire! E =l i
1 ] 3 % Y z w
| 240.003 107.220 239.999 13,7599 22,1991 10.9071 1.99999
Faraday 1 2 3
| 10.00 .00 .00 .00
| 30488.0

Current Sample Start Standard or Unknown Acquizition

Un 1 *setup

!Data Bows: 0 !Euud Data Bows: 0 Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking
Poak Comer
—Elements to Peak [multi-zelect] | — Peak Center Method oK

cu ka Motor 2 LiF

zn ka Motor 3 LIF

Cancel

o BUM Bazed

- Peak Center Options

[T Dizplay Spectrometer Pre-Scan for Confirmation
[T Move To On Peaks If Selected

Plot Selected Peak Center
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From the Peak Center Method group, choose Interval Halving (see User’s Guide and Reference
documentation for discussion of various Peak Center methods) and click Display Spectrometer
Pre-Scan for Confirmation from the Peak Center Options choices. Finally, select the cu ka
Motor 2 LiF selection under the Elements to Peak list box. The Peak Center window should
appear as follows.

Posk Comer

—Elements to Peak [multi-zelect] | — Peak Center Method oK
Y R & Interval Halving
zn ka Motor 3 LIF {~ Parabolic Fit Cancel

{7 BOM Bazed

-~ Peak Center Options

[+ Dizplay Spectrometer Pre-Scan for Confirmation
[T Move To On Peaks If Selected

Plot Selected Peak Center

Click the OK button to close the Peak Center dialog box.

Click the Start Peak Center button in the Acquire! window.

i .A-::qunel P =] i
1 ] 3 % Y z w
| 240.003 107.220 239.999 13,7599 22,1991 10.9071 1.99999
Faraday 1 2 3
| 10.00 .00 .00 .00
| 30488.0

Current Sample Start Standard or Unknown Acquizition

Un 1 *setup

iData Bows: 0 !Euud Data Bows: 0 Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking

TH O Ototrorr 15d T ric v v oty TT TOGATHACTOTT vV ITTOOv Y T O OTTTOTtOT CITOT T [TOT TOT T T 1o ot

spectrometer peak pre-scan (40 step, user defrned parameter) on spectrometer 2 in the copper Ka
region.
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Upon completion of the spectrometer pre-scan the Peak Center Start Position Selection
window opens.

Wavescan :Eh::quisitiun [chck graph to togagle siz_e]

E xport Data

ooooo =
—

[T Load Xray

2 Pozition
155 Tinz Anastroms

B Do 5k Center Start Position Selection

Select Start Peaking Position for cu ka on motor 2 LiF

1

Uze the zcroll bar to zelect the starting peak center

[ position. Click OK. when ready or click Cancel to skip thiz Cancel
element. .
| 107.220
4 3

Slide the scroll bar to move the vertical (red) peak line to match the actual x-ray maximum
position. This selects a starting peak center position for the peaking routine.

!!'ﬂ'auescan A-::quisiliun'[-::li-::_k graph to toggle zize)

E xport Data

ooooo =~
—

[ Load Xray

2 Pozition
155 Tinz Anastroms

BN D5l Center Start Position S election
—Select Start Peaking Position for cu ka on motor 2 LiF 1 Y
Usze the zcroll bar to zelect the starting peak center
R poszition. Click OK. when ready or click Cancel to skip thiz Cancel |
element.
| 106.793

* |

1
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Click the OK button when manually centered. Thisinitiates a peak center routine to locate the
precise peak center for copper Ka x-rays. The results for copper appear in the main log window,

displayed below.
Windows [E:\Probe Dperators\Manual Files\brazz01_MDEB]
File Edt Standard Xrap Analytical Bun  Output  Help
Acquirel Analyzel Automatel
Al
Un 1 setup
TakeDff = 40 KiloVolts = 20 Beam Current = 30 Beam Size = 2
Dff-Peak Corrected or MAH On-Peak X-ray Counts:
ELEM: cu ka zn ka BEAM
BGD: OFF OFF
[MOT : 2 3
CRYS: LiF LIF
ORDR: 1 1
Start pos, cps and P/B for cu ka on motor 2 are 106.793 H206.6 63. 58.8
Stop pos, cps and PfB for cu ka on motor 2 are 106.839 5414.0 63. 58.8
Interval Peak Center Results:
Element Spectr Peaked OnPeak StartI StopI StartPE StopPB
ou ka 2 LiF Yes 106.839 5206.6 5414.0 85.09 88.48
zn ka 3 LIF Ho 00,8904 .0 .0 .00 .00
| i
ki | bl

Zinc Ka may aso be peaked in this manner. First click the M ove button of the Acquire!
window to access the M ove Motors and Change Crystalsdialog box. Enter the appropriate
stage target positions for the zinc metal standard and click the Go button. When the stage motors
stop moving, inspect the location, and adjust the optical focusif necessary. Close the Move
Motorsand Change Crystalswindow. Then click the Peaking button as in the copper
example. Remember to highlight only zn ka Motor 3 LIF thistime. Close the Peak Center
window and finally click the Start Peak Center button of the Acquire! window.
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The results for zinc Ka appear below.

E;the For Windows [E:\Probe OperatorsiManual Files\braz=01_MDB]

File Edit Standard Xrapy Analptical Bun  Output Help

Acquirel Analyzel Automatel! Plot!
Al
Interval Peak Center Results:
Element Spectr Peaked O0OnPeak 5StartI StopI StartPB StopPB
oun ka 2 LiF Yes 106.839 5206.6 5414.0 85.09 88.48
zn ka 3 LIF Ho 99,8904 .0 .0 .00 .00
Start pos, cps and PfB for zn ka on motor 3 are 99.7089 9062.1 51.9 432,
Stop pos, cps and PfB for zn ka on motor 3 are 99.7084 8999.6 51.9 42,
Interval Peak Center Results:
Element Spectr Peaked O0OnPeak StartI Stopl S5tartPBE StopPBH
ocu ka 2 LiF Ho 106.839 5206.6 5414.1 85.09 g8.48
zn ka 3 LIF Yes 99.7034 9062.1 8999.6 192.04 190.72
-
4] 47

80




Manual Count Acquisition using the Acquire! Window

To acquire asingle point of x-ray count datafor a standard proceed as follows. From the
Acquire! dialog box click the New Sample button. This opens the familiar 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 530 Zinc
Taylor, its name now appears under New Sample Name. Enter any relevant text under New
Sample Description. Click the OK button when done.

Mew Sample l

— Mew Sample Type -

1] Cancel

{+ Standard
" Unknown

Load Element Setup
" Wavescan

Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz bazed on the last unknown sample in the
un. To change the analyzed elements in a run. first
create a new unknown zample and make any
neceszary changes to the element setup.

Mew Sample Mame

[Finc Taylof

Mew Sample Description

Insert <cr> > | counts on zinc metal standard ."‘_i
To add standards to the standard list below, cancel

thiz dialog. then click the Standard | Add Standards
to Bun menu items from the main menu

529 JEOL Copper
530 Zinc T aylor

Check the optical focus on the zinc standard and click the Start Standard or Unknown
Acquisition button of the Acquire! window. Notice that the current sampleis displayed in the
Acquire! window. The progress of al data acquisition may be viewed in the Acquire! window.
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Clicking the Start Standard or Unknown Acquisition button initiates the data acquisition. The
spectrometers for copper and zinc move to their respective peak positions and count on peak and
off peak (both sides in this example) for times specified earlier in the Count Times window.

The Faraday cup is also measured.

The Acquire! window and the main PROBE FOR WINDOWS log window appear as follows
upon completion. Faraday cup counts (BEAM) are reported in total counts in the Acquir €l
window and in nanoamps in the main log window.

! !Acquire! E =l i
1 ] 3 % Y z w
| 240.003 106.839 99,7084 25.9010 40.9985 10.8795 1.99999
Faraday 1 2 3
| 10.00 .00 2.00 2.00
| 30458.0 142, 86.

Current Sample

! Start Standard or Unknown Acquisition
St 530 Set 1 Zinc Taylor

|Data Rows: 1

Mew Sample

|Good Data Rows: 1

Start Wavescan

Special Options

Move

Acquisition Options

Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking =i
L= =L S = 1= €=y = =107 2 oy =3
Acquirel Analyzel Automatel Plot!
=

5t 530 Set
TakeOff =

ELEM: cu ka zn ka
BGD : OFF OFF
MOT : 2 3
CRYS: LiF LIF
OBRDER: 1 1

881G -4.6 9054.3
AVER : -4.6 9054.3
SDEV: .0 .0
151IG: .7 30.1
SERR: .0 .0
SRSD: .0 .0

1 Zinc Taylor

40 EKiloVolts = 20 Beam Current =

BEAM

30.458

30.458
. 000

30 BHBeam S5ize = 2

Off-Peak Corrected or MAH On-FPeak X-ray Counts:

82




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

E!F“mhe For wWindows [E:\Probe Operators\Manual Files\brazs01_MDB]

File Edit Standard Xray Analptical Bun Output Help

Acquirel Analyzel Automatel Plot!

5t 530 Set 1 Zinc Taylor ﬂ
TakeDff = 40 KiloVolts = 20 Beam Current = 30 Beam Size = 2
Off-FPeak Corrected or MAH On-Peak X-ray Counts:
ELEM : cu ka zn ka BEAM
BGD : OFF OFF
MOT : 2 3
CRYS: LiF LIF
ORDR.: 1 1

81G -4.6 9054.3 30.458

826 3.2 9053.9 30.467

83k -4.6 9003.6 30.452

84 -8.1 8980.3 30.442

856 -.1 9189.8 30.448
AVER. : -2.8 9056.35 30.453
SDEV: 4.4 81.1 .010
151G: . 30.1
SERR.: 2.0 36.3
*RED: -154.2 .9

-

4] | bf 4

Similarly, x-ray counts can be acquired on the copper metal standard. Move back to the copper
standard position viathe M ove button and inspect the location and focus. Click the New
Sample button, select the copper standard from the standard list, click the OK button when done.
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Start collecting counts by clicking the Start Standard or Unknown Acquisition button.
Repeating five times as with the zinc standard gives the following main log window outpui.

E!F“mhe For wWindows [E:\Probe Operators\Manual Files\brazs01_MDB]

File Edit Standard Xray Analptical Bun Output Help

Acquirel Analyzel Automatel Plot!

5t 529 Set 1 JEOL Copper ﬂ
TakeDff = 40 KiloVolts = 20 Beam Current = 30 Beam Size = 2

Off-FPeak Corrected or MAH On-Peak X-ray Counts:

ELEM: cu ka zn ka BEAM
BGD : OFF OFF
MOT : 2 3
CRYS: LiF LIF
ORDR: 1 1
866G A359.0 -322.1 30.467
87¢ 5416.9 -334.7 30.473
886G 5373.3 -311.8 30.476
89¢ 5405.1 -311.2 30.480
206G 5416.8 -321.1 30.486
AVER : 5394.2 -320.2 30.476
SDEV : 26.6 9.6 .007
151G: 23.2 T )
SERR: 11.9 4.3
RED : .5 -3.0
-
4] | vl

Inspection of the copper data reveals an interesting feature. All of the zinc off-peak corrected
counts on the pure copper standard are very negative suggesting that a background position may
be incorrectly set. This can be easily checked by moving to an alloy sample containing both
elements of interest and performing a wavescan. A Cartridge Brass standard (NIST SRM 478)
containing both elements may be used.




Wavescan Acquisitions

To perform a wavescan acquisition on the Cartridge Brass standard click the M ove button in the
Acquire! window to move to this standard.

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

Mew Sample l

M 5 le T =
EM AP D 1] 4 Cancel
"~ Standard
" Unknown Load Element Setup

* Wavescan
Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz hazed on the last unknown zample in the
un. To change the analyzed elements in a run, first
create a new unknown zample and make any
necessary changes to the element setup.

Mew Sample Mame

HIST 478

Mew Sample Description

Insert <cr: > | -Eartridge brasz standard for .‘_i
backaground position check _J

To add standards to the standard lizt below. cancel

thiz dialog. then click the Standard | Add Standards
to Run menu items from the main menu

529 JEOL Copper
530 Finc Taylor

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

L8 scquirel (=]
1 2 3 X Y Z W
| 240.003 106.839 99.7084 13.9785 21.9852 10.9068 1.99999
Faraday 1 2 3
| 10.00 .00 2.00 2.00
| 30486.0 114. 1396,

Current Sample Start Standard or Unknown Acquizition

1 = HMIST 478

fwa

|Data Rows: 0

Mew Sample

Elements/Cations

|Good Data Rows: 0

FHA

Start Wavescan

Special Options

Move

Acquisition Options

Peak/5can Options

Start Peak Center

Analytical Conditions

Count Times

Hate Meter

Peaking

S

éxampl e, sim'ply coppeF and zinc. Graphical output of the completed scan viathe Wavescan
Acquisition window can be seen below.

!!'w'aves-::an Acquizition [click graph to toggle size]

Export Data

[T Load Xray

Pozition

2 |[73s082

Angstroms

[106132

Counts

i 2968933

1115

=
2 10+.7
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The wavescan labels appear in the main PROBE FOR WINDOWS log window.

E!F“mhe For wWindows [E:\Probe Operators\Manual Files\brazs01_MDB]
File Edit Standard Xrap Analptical Bun Output Help

Acquirel Analyzel Automatel Plot!
-]
Wa 1 HIST 478
TakeDff = 40 KiloVolts = 20 Beam Current = 30 Beam Size = 2
Cartridge brass standard for background position check
Corrected Wavrescan Positions and Counts:
ELEM: Spectro cu ka Spectro zn ka BEAM
MOT : 2 3
CRYS: LiF LIF
ORDER: 1 1
Wa 2 continued
TakeDff = 40 KiloVolts = 20 Beam Current = 30 Beam Size = 2
Cartridge brass standard for background position check _J
Corrected Wavrescan Positions and Counts:
ELEM: Spectro cu ka Spectro zn ka BEAM
MOT : 2 3
CRYS: LiF LIF
ORDER: 1 1
-
KA | v

The wavescan positions and counts may be displayed in the main log window by clicking the
Analyze! button opening the Analyze! window. Select the Wavescans button, then click the
Select All button and finally clicking the Data button.
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A portion of avery long list of dataisillustrated below.

E!F“mhe For wWindows [E:\Probe Operators\Manual Files\brazs01_MDB]

File  Edit Standard #ray Analptical Bun Output Help

Acquirel Analyzel Automatel! Plot!

Ha 1 HIST 473
TakeDff = 40 Kilo¥olts = 20 Beam Current = 30 Beam Size = 2
Cartridge brass standard for background position check
Corrected Wavescan Positions and Counts:
ELEM: Spectro cu ka Spectro zn ka BEAM
TIME : 6.00 6.00
MOT : 2 3
CRYS: LiF LIF
ORDR.: 1 1

921G 111.624 56.7 104.665 67.2 .0

926G 111.525 56.0 104.565 64.8 .0

936 111.429 55.3 104.466 58.8 .0

246G 111.332 55.7 104.365 59.0 .0

956G 111.235 56.7 104.265 63.5 .0

966G 111.138 61.5 104.164 62.5 .0

297G 111.041 58.8 104.065 50.5 .0

986 110.946 57.0 103.965 58.8 .0

099G 110.849 63.2 103.864 57.3 .0

100G 110.753 56.5 103.764 57.2 .0

101G 110.656 58.8 103.663 63.3 .0

102G 110.558 61.8 103.564 53.2 .0

103G 110.463 57.3 103.464 53.7 .0

104G 110.366 58.3 103.363 59.0 .0

105G 110.270 61.3 103.264 57.8 .0

106G 110.172 56.3 103.163 52.2 .0

107G 110.075 65.3 103.063 60.3 .0

108G 109.979 56.7 102.963 57.3 .0

109G 109.884 58.7 102.862 51.5 .0

110G 109.785 61.0 102.763 53.5 .0

111G 109.689 55.5 102.663 49.2 .0

112G 109.593 61.2 102.562 56.2 .0

113G 109.496 60.8 102.463 55.8 .0

114G 109.399 56.2 102.362 45.3 .0

115G 109.302 63.0 102.262 56.0 .0

116G 109.205 59.5 102.162 56.5 .0

1176 1N9_1nN#k A2 1N2? _NRD AR N -n !
4

e

A more complete graphical display of these wavescans may be accomplished using the Plot!
window.
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Off-Peak Adjustments from the Plot! Window
Click on the Plot! button under the main PROBE FOR WINDOWS log window. The Plot!
dialog box opens.

R pjou ]|

‘Output Target

—Sample List [multi-zelect]

& Send Data to Plot Window
i Send Data to ASCII File [X. Y. [£]...]

" Standards Wa
" Unknowns Wa

1 MIST 478
2 continued

X Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Zn Wavezcan Counts

¥ 5Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Zn Wavezcan Counts

X Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Waveszcan Counts
Zn Wavezcan Counts

o
{ [T Include Deleted Points [ FHun Info

Select All [~ Data Point Labels [ | Sample Hames
~——-——I I ASCI e Colomn Labels [ SUBEER _BAS File

_ =-Axig _ _ Y¥-Axig [multi-zelect] T

Line Humbers Line Humbers Line Humbers
0On Beam Current On Beam Current 0On Beam Current " Scatter
Ab Beam Current Ab Beam Current Ab Beam Current & Line
DateTime DateTime DateTime ~ Linl
Elapsed Hours Elapsed Hours Elapsed Hours ~ 3"[')' L

| Enalpzed Only

[~ Average Only
I | Minimum Tiotal

Cu Spectrometer Cu Spectrometer Cu Spectrometer Ski||_3 If T_In_J't‘aI Is
Zn Spectrometer Zn Spectrometer Zn Spectrometer gesndArn
Cu Angstroms Cu Angstroms Cu Angstroms ! a8
Zn Angstroms Zn Angstroms Zn Angstroms
Dutput
Cloge

Under Sample List the Wavescans button should be clicked. Use the mouse to select both
wavescan data samples. Since each sample can only accommodate 50 data points, a complete
wavescan of 100 points is continued in two sample numbers.
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Click on Cu Spectrometer from the X-Axislist and Cu Wavescan Counts from the Y-Axis list
selections. Choose a Graph Type, click the Line button and an Output Target of Send Data to
Plot Window. Finaly, click the Output button to view the graph.

R pjou ]|

‘Output Target

—Sample List [multi-zelect]

&+ Send Data to Plot Window
" Send Data to ASCII File [X. Y. [£]...]

" Standards Wa
" Unknowns Wa
*+ Wavescans

1 MNIST 478
2 continued

" Digitized [ Include Deleted Points [~ Hun Info

Select All [~ Data Point Labels I Sample Hames
_—-——I [T ASGI Eile Columni Labels [T | SUBEER]_BAS File

_ H-Axis _ _ ¥-Axis [multi-zelect] T —

Line Numbers Line Numbers Line Numbers
0On Beam Current On Beam Current 0On Beam Current " Scatter
Ab Beam Current Ab Beam Current Ab Beam Current & Line
DateTime DateTime DateTime ~ Linl
Elapsed Hours Elapsed Hours Elapsed Hours ~ 3"[')' L

X Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Zn Wavezcan Counts

¥ 5Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Zn Wavezcan Counts

X Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
HRelative Microns

‘Cu Wavescan Counts
Zn Wavezcan Counts

| Enalpzed Only

[~ Average Only
I | Minimum Tiotal

Cu Spectrometer Cu Spectrometer Cu Spectrometer Ski||_3 If T_In_J't‘aI Is
Zn Spectrometer Zn Spectrometer Zn Spectrometer gesndArn
Cu Angstroms Cu Angstroms Cu Angstroms ! a8
Zn Angstroms Zn Angstroms Zn Angstroms

Dutput

Close
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The program then loads the selected data into the Graph Data window.

il | 9] bt | E|ee| | 2R 5A | 2| | me| ] wiE|o|E| /] 2]Q) oK Brnenl

-KLM Markers -

EDDD__ ..............
& None:
" Analyzed Elements
o 4000 " All Elements
g = User Selected Lines
8 ' Specific Element
3000+ Fe W
% Sl
[ ]
w
g Sh Load Xray Databaze l
o
g Zoom On [chick and drag] |
=
¢y 1000+ |

Zoom Full I

Modify off-peak pozitions by
100 104 110 115 clicking Low or High button
and then click graph

Cu Spectrometer o High |

The Graph Data module allows a more robust treatment of the wavescan data. The plot of Cu
Spectrometer position versus Cu Wavescan Countsis graphed as well as the locations of the on-
peak and both off-peaks (vertical lines). Various options are available for evaluation of the data.
Besides click and drag Zoom capabilities, alarge selection of KLM Markers options may be
enabled.
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With the Zoom On button active, simply click and drag the mouse over the region the user
wishes to magnify. The Analyzed Elements button of the KLM Markers may be selected,
painting the various x-ray line positions for all analyzed elements into this plot.

Graph Data
b | 9] | D ee| | 30| 2a | || me| 2] w|iEE|o|E| /] 27]Q
1373.3—
w
I=
=
[=]
O ;
=
]
&
D
m b
-
o
E k
=
O
i e " ke
0.0 g w—r— I
102.6 1115
Cu Spectrometer

oK

Cancel

-KLM Markers -

" None

+ Analyzed Elements
" All Elements

= User Selected Lines

' Specific Element
- -

Load Xray Database l

iZoom On [chck and drag]:

111.495, 24 3191

Zoom Full I

Modify off-peak pozitions by
clicking Low or High button
and then click graph

Low l High l

The default choices for both copper background positions (yellow 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 Graph Data window to return to the Plot! dialog box.
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Next, the user evaluates the same data set for zinc. From the Plot! dialog box, select Zn
Spectrometer from the X-Axis list and Zn Wavescan Counts from the Y-Axis list selections. Click

the Output button.

R pjou ]|

—Sample List [multi-zelect]

" Standards
" Unknowns
*+ Wavescans
" Digitized

Select All |

Wwa
Wa

1 NIST 478

2 continued

H-Axis

‘Output Target
&+ Send Data to Plot Window

" Send Data to ASCIHI File [X. Y.

£)...)

[ Include Deleted Points
[~ Data Point Labels

I~ BumnInfo
I Sample Hames

= L ASCI Eie Columm Labels [ SUBEER|_BAS Eile

¥-Axis [multi-zelect]

Line Humbers

0On Beam Current

Ab Beam Current
DateTime

Elapsed Hours

X Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Zn Wavezcan Counts

Cu Spectrometer
Zn Spectrometer
Cu Angstroms
Zn Angstroms

Line Numbers

On Beam Current

Ab Beam Current
DateTime

Elapsed Hours

¥ 5Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Zn Wavescan Counts
Cu Spectrometer

Zn Spectrometer

Cu Angstroms

Zn Angstroms

Line Numbers

0On Beam Current

Ab Beam Current
DateTime

Elapsed Hours

X Stage Coordinates
Y Stage Coordinates
Z Stage Coordinates
W Stage Coordinates
Relative Microns

Cu Wavescan Counts
Cu Spectrometer

Zn Spectrometer

Cu Angstroms

Zn Angstroms

‘Graph Type ——

" Scatter
* Line
" Lin-Log
3D

| Enalpzed Only

[~ Average Only
I | Minimum Tiotal

Skip lf Total Is
Lezs Than

[98

Dutput

Close
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The Graph Data window for the zinc data set is shown below. Two peaks are visible and the
user observes that the low background position lies on top of the smaller unknown peak.

| 9] | D ec| | 30| 2a | || me| 2] w|iEE|o|E| /] 2]Q
2500
w
'E 20001
s
o
&
— 1500+
]
&)
w
b
= 1000
]
= _
N 500+ ;
0 /} | - |
a0 95 100 105
Zn Spectrometer

(114 Cancel

-KLM Markers -

" Analyzed Elements
" All Elements
= User Selected Lines

' Specific Element
- -

Load Xray Database l

Zoom On [chick and drag] |

Zoom Full I

Modify off-peak pozitions by
clicking Low or High button

and then click graph

Low High l

Use either the KLM Markers or the NIST x-ray database viathe Load Xray Database button to
evaluate the unknown peak. To open the NIST x-ray database, first click the User Selected Lines
button, then click the Load Xray Database button opening the NIST x-ray line catal og.
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The Xray Database window opens and the user may select or multi-select any x-ray line to plot
on the Graph Data window, simply highlight aline(s) and click the Graph Selected button.

iy Databaze

~MIST Xray Lines [multi-select]

Xray Line

Cu SKB™
T

Os SLA™X
b LBI

Cu SKBN
Cu SKBN

Angztromz Energy Intensity Heference
1.38499 8. 95207 1.00000 “

1.38500
1.38589
1.38710
1.38730
1.38920
1.39130
1.39150
1.39240
1.39240
1.39240
1.39351
1.
il:
1.
1.
1.
1.
1.
12
1k

39581
39842
40170

40243
40250
40343
40443
40774
40854

8.95201 5.78000 C
8.94624 1.00000
8.93846 610000 C
8.93713 1.00000

17.8499
8.91145
8.91020
8.90444
8.90444
8.90444
8.89735
1776563
886611
8.84536
884077
88403
17 6689
176563
8.80742
880241

2.50000
1.00000
100.000
101900
13.4100
6.84000
1.00000
125000
1.00000
13.1000
1.00000
11.3700
3.75000
3.75000
1.00000
1.00000

Copy to Clipboard

Copy Selected to Clipboard |

Graph Selected

Cloze

i~ Highlight Element

- a—

Load New Range

Minimum Intensity

| .5

Start Angstroms

| 1.29683
Stop Angstroms

| 1.512533
KeY

| 20
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Examination of the data suggests that the second peak is due to the copper Kb line. It is apparent
that the low background position for zinc needs to be adjusted away from the copper Kb line.

Zn KA2

Graph Data
B = e e e 1 R Y == el e A A Y
1274.04— ‘
w
=
s
o
O
]
&)
w
b
-
]
=
=
Fal u KB
3
' ARG
92 47
Zn Spectrometer

oK

Cancel

-KLM Markers

" None

+ Analyzed Elements
" All Elements

= User Selected Lines

' Specific Element
- -

Load Xray Database l

iZoom On [chck and drag]:

104104, -4.7186

Zoom Full I

Modify off-peak pozitions by
clicking Low or High button
and then click graph

Low High l

The user adjusts the low off-peak position by clicking the L ow button, creating a crosshair on the
Graph Data window. At any place on the plot the Zn Spectrometer position and Zn Wavescan
Counts may be read, the values appear in the box below the two-way Zoom On/ Hot Hit On
button. Move the crosshair to a new low background position and click the mouse. A new

vertical line appears.
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In the screen capture below both background positions are now on the same side (high side) of
the peak avoiding all of the complicated x-ray structure around the low side of the zinc Ka line.
Alternatively, if the user scanned further out on the low side (to lower L number) of the copper

Kb line, a suitable position for the low background may also be found.

] o] | Efemel st 3Rl en | m| o | we| &] =mzE|a|es] /] 2]Q

Graph Data
87811
75
i}
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s
Q
(]
]
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i b]
-
2
=
M~
A
SKEH 0.0
494§

u KB1

st s it

1
105.8

Zn Spectrometer

oK

Cancel

~KLM Markers -

" Mone

+ Analyzed Elements
" All Elements

" User Selected Lines

" Specific Element

Load Xray Database J

Zoom On [chick and drag] J
|101.913. 811678

Zoom Full I

Modify off-peak pozitions by
clicking Low or High button
and then click graph

High ]

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

GetPeak5ave

\:!-F} Mew parameters will take effect aon the next new zample that iz 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

WINDOW log window.
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Loading Standard Position Files

To run analytical standards using automation, requires that the computer know the physical
location of all the standards for thisrun. Click the Automate! button from the main PROBE
FOR WINDOWS log window.

Eile Edit Standard Mray Ansbtical Hun Quipet Help
Rl Rk FaNimnatal ] Plott

173G 103.696 58,7 26,4535 G16G.5 .0 _t;
1746 103.&600 60.3 96.3539 425.7 .0
175G 103.503 58.7 96.2542 289.3 .0
176G 103 . 406 96,7 96,1533 189.7 .0
177G 103.309 63.8 96.0537 137.0 .0
1786 103.212 59.2 95.9527 130.4 .0
1796 103.117 52.5% 95,8831 121.2 .0
180G 103.021 G3.0 95,7535 126.0 .0
181G 102.923 G4.8 95.6525 111.0 .0
182G 102.826 62.3 95.5529 108.8 .0
183G 102.730 64.2 95,4520 an.8 .0
184G 102.635 6G3.3 95.3523 ThH. 8 .0
185G 102.536 63,2 95,2527 66,3 .0
1866 102.441 56.7 95.1518 61.5 .0
1876 102.344 57.5 95.0521 53.7 .0
188G 102,246 9.7 94,9512 48,5 .0
189G 102.150 59.8 94.8516 44,2 .0
190G 102.053 60.8 94.7520 38.8 .0

-

1| | ¥l
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This opens the Automate! dialog box shown below.

!;Autumate!

& Standards
" Unknowns
' Wavescans
. All Samples

Select Stds |
Select All |

Delete All

- Poszition List [multi-zelect] [double-click to zee data] ——

St 130 Fid 1 Calcite
St 131 Fid 1 Dolomite
St 132 Fid 1 Siderite

Delete Selected 5amples |

Impaort from

Move

L

Plat

Fiducials

Peaking

Conditions

- Automation Actions

[~ Acquire Standard Samples [again]

PRI 3|

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

Sample S5etups

File Setups

ASCIH File

Delete Selected Positions |

Export Selected Samples

Row = Y [z |
1 409709 110782 3999985 1

W G

rain #  [Focus

0

Ke¥ = 20 Beam Current =

]

30 Beam Size = 2

| Setup Humber = 0

File Setup =

- Automation Ophions

Re-5Standard ¥ Increment [um] ! 10

[ Calibrate on Assigned Standards
[T Use "Quick” Standards
I Use Eilament Standby After
[ Use Confirm During Acquisition
= Use BOMW Auta Focus
) Hew Samplel €0 Every Pont
) Digitized 7 Interval !__

—

Automate Confirm Delay [zec] ! 10

[0

Standard Pointz To Acquire

Standard X Increment [um]

f+ Use Last Unknown [or Standard]
7 Use Digiticed Sample Conditions
" Use Digitized Sample Setups

" Use Digitized File Setups

Run Selected 5amples |

The last set of digitized standards used isvisible in the Position List list box of the Automate!
window. Currently, the four carbonate standards digitized for an earlier section of this manual
arelisted. These will be deleted and replaced by the appropriate standard position file(s).
Normally, after initial setup, several sets of digitized standard positions would be visible in this
list. Typically, the user would not delete these but rather append other position filesto the list.
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Click the Delete All button. This opens the AutomateDeleteAll window, seen below. Click the
Y es button of the AutomateDeleteAll window to clear the Position List list box of all displayed
position samples.

A ES
~ Pozition Lizt [multi-zelect] [double-click to zee data] —— — Automation Actionsz
Move
i+ Standards St 130 Fid 1 Calcite —I [T Confirm Standard Poszitions
¢ Unknowns |5t 131 Fid 1 Dolomite Digitize [ Confirm Unknown Positions
~ Wavescans oL 132 Fid1 Siderite ——————— | [T Confirm Wavescan Positions
 All Samples 5t 166 Fid 1 Strontianite Plat
— 1| [T Calibrate Peak Positions
Fiducials [ Acquire Standard Samples
Peaking [ Acquire Unknown Samples
Select Stds | — 1/ [T Acquire Wavescan Samples
Eonditions [~ Acquire Standard 5amples [again]
Select All |
Sample SetuE i—Autumatiun Options
Delete All AutomateD eleteAll ed Standards

ards

[y After
Acquisition
Delete Selec L

Yes

=
Delete Sele: | ? Delete all pozition zamples currently lizted in position list from the pozition databaze?

Exeny Bmnt

Interval i

Standard Points To Acquire i 5
Automate Confirm Delay [zec) i 10

Standard X Increment [um] i 10
Re-Standard ' Increment (um] i 10

X

R
=]
E

i+ Usze Last Unknown [or Standard]
£ l=e Digitized Sample Conditions
= Use Digitized Sample Setups

= Usze Digitized File 5etups

ke¥ = 20 Beam Cament = 30 Beam Size = 2 | Setup Humber = 1
File Setup =

Run Selected Samples |

The FiducialDeleteUnr efer enced window opens.

FiducialD eletelUnreferenced
P LR ) | ) o
'-\.g Fiduzial zet 1 iz not referenced by any pozition zamples in the pozition databaze. Do you want to delete this fiducial set?

Mo I Cancel I

Click the Y es button to clear the fiducial coordinate set from the position database.
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Click the Import from ASCI I File button of the Automate! dialog box to import position
samples from a previously saved ASCII file.

!;Autumate! I

- Pozition List [multi-zelect] [double-click to zee data] ——

— Automation Actions
Move

* Standards " Confirm Standard Positions

" Unknowns " Confirm Unknown Positions

i Wavescans " Confirm Wavescan Positions

Plot
L ohll Sl [~ Calibrate Peak Positions
Fiducials ™ Acquire Standard Samples
Peaking ™ Acquire Unknown Samples
Select Sids ™ Acquire Wavescan Samples
Conditions ™ Acquire Standard 5amples [again]
Select All
_Sample Setups | - Automation Options
Delete All | File Setups [ Calibrate on Azsigned Standards
[T Use "Quick” Standards
Delete Selected Samples | Import from ASCI File [= [ Use Filament StandbyiAfter
' [+ Use Confirm During Acquisition
Delete Selected Positions | Export Selected Samples [T Use BOM Auto Focus

T A S —r i A
Standard Pointz To Acquire !E_
Automate Confirm Delay [zec] !T
Standard X Increment [um] !T
Re-5tandard ¥ Increment [um]) !T

f+ Use Last Unknown [or Standard]
7 Use Digiticed Sample Conditions
" Use Digitized Sample Setups

" Use Digitized File Setups

Run Selected 5amples |
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This action opens both the Standard Position File Name Strings and the Open File To Import
Position Data From windows. The former window is based on the name strings in the
PROBEWIN.INI file. It isassumed that the user has previoudly digitized all standard blocks and
created STDPOSX.POS files. The metal standards to be used in the brass analysis are digitized
in STDPOS2.POS.

Standard Pozition File Name St[mgs

[STDPOS1.POS - Rectangular & Hectangular A
STDPOSZ.POS = Taylor with JEOL std
STDPO53.POS5 = Rectangular B
STDPOS4.POS = Carbonates
STDFPOS55.FPOS = Sulfides
STDPOS56.POS = Uszer Defined
STDPOSY.POS = User Defined

I]pen FI|E To Import Pozition Data From

Loak, in: I 5] Probe Operatars

|1 COMMERCIAL_CLIENTS
] Images

|1 Manual Files

|1 UMIVERSITY _CLIEMTS

File name:

Open I

Files of type: | ASCH Pasition Files (= PO035) j Cancel |

The *.POS files are located in C:\Program Files\Probe for Windows\UserData directory. Edit
the Look in: location.
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Type in the appropriate file name in the File name text box or simply highlight the file in the list
and click the Open button.

Open File To Import Poszition Data From
Look in: I-::j UszerD ata j ﬁl el

i’g] Stdpog] . poz

[= Stdpos3.po
2l
|2] Stdposd. pos

File name: IStdpDSE.DDS Open I
Files of type:  [45CI1 Position Files [*POS) =] Eahie) |

This action opens the FiducialL oad window. Click the Y es button to do a fiducial
transformation on this pre-digitized standard block to obtain an accurate set of standard
positions.

Fiduciall oad I

—
'-\?r) Do you want ta tranzform the zample positions wsing sample fiducialz for position matris transformation?

Yes I Eancell

The M odify 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 0K
Fiducial Description !he for Windows\UserData\Stdpos2.pos
Cancel
Pointit bt Y Z W
1 2200 |34.0922 {11.0397 |2
2 [23.7448 |34.1782 {10,908 |2

3  [15.8743 |46.7415 {11.0707 2
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This action causes the stage motors to drive to the first fiducial coordinate in its lookup table.

The FiducialVerifyFiducial window appears. Adjust the stage motors to center the first fiducial
mark, click the OK button.

FiduciaVerifyFiducial ]

-

Pleasze adjust the stage position for fiducial # 1 to the exact center of the alignment mark. Click OF. or <enter: when

ready or click Cancel or <esce to quit,
Eancell

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.

FiducialerifyFiducials I

F = Specimen tilt in radians:

\lg) Thetax = 2 200654E-03 Thetav= 1.073723E-02 Theta= 1.1015922E-02
Specimen Lt in degrees:
Thetax = 1260882 Thetay'= 6186358 Theta= £313546
WARMIMNG: Specimen bt exceeds 0.5 degree

The program then imports and updates the position coordinates of al of the standards in the pre-
digitized standard position file. The Automatel mportPositionswindow opens. Click the OK
button returning to the Automate! window.

AutomatelmportPozitions I

\i-?‘) Sample positions imported fram C:A\Program FilezhProbe for WindowshL seriDatahStdpos?. pos: B5
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The Automate! window would appear as below. The currently transformed standard position
fileislisted in the Position List list box. In this example, the copper standard, number 529, has
been highlighted and its coordinates are visible. If an additional standard position file (standard
block) is required for use in the automation, the same procedure would be followed.

!;Autumate!

Poszition Lizt [multi-zelect] [double-click to zee data] -

E

+ Standards
"~ Unknowns
" Wavescans
" All Samples

5t 521 Fid 1 Scandium Taylor
St 522 Fid 1 JEOL Titanium
5t 523 Fid 1 ¥Yanadium Taylor
5t 524 Fid 1 JEOL Chromium
St 525 Fid 1 Manganese metal Ta
St 526 Fid 1 JEOL lron

St 527 Fid 1 Cobalt metal Taylor
St 528 Fid 1 JEOL Nickel

5t 530 Fid 1 Zinc Taylor

5t 532 Fid 1 Germanium taylor
St 540 Fid 1 JEOL Zirconium
5t 541 Fid 1 Miobium T aylor

St 542 Fid 1 JEOL Molybdenum
St 545 Fid 1 Rhodium Taylor

Select Stds
Select All

Delete All

Delete Selected 5amples

-‘:] |

Impaort from ASCII File

Move

L

Plat

Fiducials

Peaking

Conditions
Sample S5etups

File Setups

Delete Selected Positions ]— Export Selected Samples
Row = Y [z [w |Grain #  [Focus
1 21.8163 106719 2 1 1]

elup NMumber

IS B3

- Automation Actions

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

-Automation Options

[ Calibrate on Assigned Standards
[T Use "Quick” Standards
= UseFlament 5

standby Atter
[ Use Confirm During Acquisition

]

Standard Pointz To Acquire

] L]
Automate Confirm Delay [sec] | 1p
Standard X Increment [um] 10

Re-Standard ¥ Increment [um] | 1

t+ Use Last Unknown [or Standard]
o el
" Use Digitized 5Sample Setups
" Use Digitized File Setups

ngiZed sample Conaikions

Run Selected 5amples
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All of the standards listed in the Position List list box may now be accessed by the program
during any automation action. For instance, it is now possible to have the computer drive to any
standard on this block. The user may click the M ove button of the Automate! window opening
the Move Motors and Change Crystalsdialog box. Then, click the Positions button.

B8 sutomate! P = I
— Position List [multi-select] [double-click to see data]—— - Automation Actions
{+ Standards |5t 525 Fid 1 Manganese metal Ta a | _m [ Confirm Standard Positions
" Unknowns |5t 326 Fid 1 JEOL Iron Digitize [ Confirm Unknown Positions
" Wavescans |2t 327 Fid 1 Cobalt metal Taylor ——— | | " Confirm Wavescan Positions
£ All Samples St 528 Fid 1 JEOL Hickel Plat
5t 529 Fd 1 'l["- Copper —— 1| [T Calibrate Peak Positions
5t 530 Fid 1 Zinc Taylor _ -
St 532 Fid 1 Germanium taplor Fiducials [~ Acquire Standard 5amples
|5t S0P 1JEOL Ziconum | | yiny || I~ Acauite Unknown Samples
SEicEl !;Hu\re Motorz and Change Crystals FS
: [again]
Selec - Stage Target Positions
—1 Hemove Faraday Go
X Y 4 ‘
Delet' | [FTWENZ | 46.6359 vh Update Positions Positions ndards
B Z w Increment FreefClear Stage £
o g
I — I Hi8] 5% |2 Al 01540 Eition
Deli | [T Stage Backlazh h.4 oy Stoge cl
Jog Spectrometers Lik ot
e R— oin
Row - Spectrometer Target Positi
F i) pectrometer Target Positions 1 I_
1 2 3 |5_
I s | T | — | — | —
| 240.003 | 106.839 | 99.7084 | | | [0
(0 o o o s s ] o=
¥ Spectrometer Backlash
indard]
) se Digiticed Sample Conditions
i Use Digitized 5Sample Setups
i~ Use Digitized File Setups
K_EV = 20 Beam Current = 30 Beam Size = 2 | Setup Mumber= 0 Run Selected Samples
File Setup =
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This opens the Position Database dialog box. From here any sample that has been digitized can
be located by simply selecting it and clicking the Go button.

L8 position Database i
- Pozition Samples [double-click to zee data) G
o
{+ Standards St 523 Fid 1 Yanadium Taylor :_j
" Unknownz |5t 524 Fid 1 JEOL Chromium
5t 525 Fid 1 Manganese metal Taylor Update
; :‘::';E“EI'"S St 526 Fid 1 JEOL lron P
amples gy 527 Fid 1 Cobalt metal Taylor E dit
St 528 Fid 1 JEOL Nickel .
(St 529 Fid 1 JEOL Copper
5t 530 Fid 1 Zinc Taylor J Re-Load
St 532 Fid 1 Germanium taylor e

5t 540 Fid 1 JEOL Zirconium
5t 541 Fid 1 Hiobium Taylor Stage
Mumber of St 542 Fid 1 JEOL Molybdenum _—
Positions 5t 545 Fid 1 Bhodium T aylor

St 547 Fid 1 Silver Taylor =

l 65 : "_! Cloze
How = L 2 [w |Grain #  [Focus
1 218162 106719 2 1 0
Ke¥ = 20 Beam Current = 30 Beam S5ize = 2 | Setup Number = 0
File Setup =

Once the stage motors drive the stage to the chosen standard, exit the Position Database by
clicking the Close button. Likewise, the user may close the M ove M otors and Change
Crystalswindow by clicking its Close button, returning to the Automate! window.
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Automation Actions

Confirm Standard Positions

All of the basic peak centering and x-ray count acquisition procedures may be automated. This
is accomplished viathe 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. In this example, the two standards
copper (529) and zinc (530) metal are highlighted.

!;Autumate!

- Poszition Lizt [multi-zelect] [double-click to zee data] -

+ Standards
"~ Unknowns
" Wavescans
" All Samples

Select All

[Eseti)

Delete All

Delete Selected 5amples

St 529 Fid 1 JEOL Copper

S5t 530 Fid 1 Zinc T aylor

5t 532 Fid 1 Germanium taylor
St 540 Fid 1 JEOL Zirconium
St 541 Fid 1 Hiobium T aylor
St 542 Fid 1 JEOL Molybdenum
St 545 Fid 1 Bhodium Taylor
5t 547 Fid 1 Silver Taylor

St 548 Fid 1 JEOL Cadmium
5t 550 Fid 1 Tin Taylor

5t 573 Fid 1 Tantalum Taylor
St 574 Fid 1 JEOL Tungsten
St 578 Fid 1 Platinum T aylor
St 579 Fid 1 JEOL Gold

S5t 592 Fid 1 Uranium T ayplor

i

-‘:] |

Impaort from ASCII File

Move

Digitize
Plat

Fiducials

Peaking

Conditions
Sample S5etups

File Setups

Delete Selected Positions ]— Export Selected Samples
Row = Y [z [w |Grain #  [Focus
1 21.8163 106719 2 1 1]

Setup Number

- Automation Actions -

[~ Acquire Standard Samples [again]

- Automation Ophions

Re-Standard ¥ Increment [um] | 1

IS B3

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

[ Calibrate on Assigned Standards
[T Use "Quick” Standards

= U=ze Eilament Standby After
[ Use Confirm During Acquisition
= Use BOM Auto Focus
) Hew o
) Dig ol |
Standard Points To Acquire 5
Automate Confirm Delay [sec] | 1p
Standard X Increment [um] 10

t+ Use Last Unknown [or Standard]
o ee D
" Use Digitized 5Sample Setups
" Use Digitized File Setups

IgitrZed Srampl e Eanaitions

Run Selected 5amples
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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.

Click the Run Selected Samples button.

!!Autnmate!

Poszition List [multi-zelect] [double-click to zee data] -

{* Standards
" Unknowns
" Wavescans
" All Samples

Select Stds

Select All

Delete All

4!

Delete Selected Samples

St 529 Fid 1 JEOL Copper
5t 530 Fid 1 Zinc T aylor

5t
St
St
St
St
St
St
5t
5t
St
5t
St
St

532 Fid 1 Germanium taplor
540 Fid 1 JEOL Zirconium
541 Fid 1 Niobium T aylor
542 Fid 1 JEOL Molybdenum
545 Fid 1 Rhodium T aylor
547 Fid 1 Silver Taylor

548 Fid 1 JEOL Cadmium
550 Fid 1 Tin Taylor

573 Fid 1 Tantalum Taylor
574 Fid 1 JEOL Tungsten
578 Fid 1 Platinum T aylor
579 Fid 1 JEOL Gold

592 Fid 1 Uranium T aylor

i

-‘v_] |

Import from ASCIH File

Move

IS E3

- Automation Actions

[+ Confirm Standard Positions:

Digitize

Plot

Fiducials

Peaking

Conditions
Sample Setups

File Setups

Delete Selected Positions ]- Export Selected Samples
How = L [z [ |Grain #  [Focus
1 21.8163 106719 2 1 0

" Confirm Unknown Positions
" Confirm Wavescan Positions

[T Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
™ Acquire Wavescan Samples

™ Acquire Standard Samples [again)

-Automation Dptions

[+ Calibrate on Assigned Standards

[ Use

"Quick” Standards
r_ Use Edament Standby

oy

¥ Use Confirm During Acquisition

r' Use Bl
7 Hew

Standard Pointz To Acquire
Automate Confirm Delay [sec)

Standard X Increment [um]

"15—-
[10
[10

Re-5Standard ¥ Increment [um] | 1

+ Use Last Unknown [or Standard]
1 Use Digitized Sample Conditions

" Use Digitized 5ample Setup
(" Use Digitized File Setups

Run Selected 5amples

The AutomateConfirmSelected window opens informing the user that two standards were
chosen and asks if the user wants to run these automated samples, click Yes.

AutomateConfirm5 elected ]
)

Mumber of Standard Position Samples: 2
Murnber of Unknown Position Samples: O
Mumber of W aveszcan Pozition Samples: 0
Elapzed Time for Last Analvsiz: 35 zecondz

Are pou sure you wank ta iun these automated zamples?
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The program then sends the stage motors to the fiducial transformed coordinates for the first
selected standard and opens the Confirm Positionswindow. 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 anew, 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.

Confim Posiions |

!5t 529 JEOL Copper

Please adjust the sample stage poszition and  Time remaining
click OK when ready. If you need more time IT

chck the Pause button.
Remove
Faraday

After the final standard is confirmed, the AcquireStop window appears. Click this OK button
returns to the Automate! dialog box.

Cancel | 1] .4 |

AcquireStop i

o
'-\1.) Autarnation Completed
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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 Calibrate Peak Positions box. Under Automation Options click the
Calibrate on Assigned Sandards 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 Peak Center dialog box.

 AEE |

— Pozition Ligt [multi-zelect] [double-click to see data) —— — Automation Actions
Move |
[ORAETGET S St 5249 Fid 1 JEOL Copper B [ Confirm Standard Positions
I e St 530 Fid 1 Zinc Taylor
5t 532 Fid 1 Germanium taylor

Digitize [~ Confirm Unknown Positions

" Wavescans [T Confirm Wavescan Positions

& Al Samples 5t 540 Fid 1 JEOL Zirconium Plat
P St 541 Fid 1 Hiobium T aylor —————— | |¥ Calibrate Peak Pozitions
S5t 542 Fid 1 JEOL Molybdenum e
St 545 Fid 1 Rhodium T aylor Fiducials [ Acquire Standard 5amples
St 547 Fid 1 Silver Taylor i Acquire Unk (= |
Select Stds | St 548 Fid 1 JEOL Cadmium E ? Setmbi i Sy
St 550 Fid 1 Tin Taglor Fquie Wavtsean Semples |
St 573 Fid 1 Tantalum T aylor Conditions I™ Acquire Standard Samples (again)
Select All | St 574 Fid 1 JEOL Tungsten
St 578 Fid 1 Platinum T aylor Sample Setups | — Aytomation Options

St 579 Fid 1 JEOL Gold 7
Delete Al | St 592 Fid 1 Uranium T aylor .li File Setups [+ Calibrate on Assigned Standards

T lea "Muick™ Standarde

MW Peok Coner |
Delete - Elementz to Peak [multi-select] |  Peak Center Method ———— oK SHEIMpE
= s | ka Motor 2 LiF & Interval Halving by Point
ED“ zn ka Motor 3 LIF (" Parabolic Fit Fancel | vl r_
! BliH Based I ! .
e l 10
—Peak Center Dptions l._
10
[ iisplay Spectrometer Pre-Scan for Confirmation; )
[T Move To On Peaks If Selected l 10
Plot Selected Peak Center | btandard)
pnditionz

= Use Digitized Sample Setups
= Use Digitized File Setups

ke¥ = 20 Beam Cumrent = 30 Beam Size = 2 | Setup Number = 0
File Setup =

Run Selected 5amples |

In the Peak Center dialog box, highlight (select) all of the elementsin 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. Click the OK button
of the Peak Center window.
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Click the Run Selected Samples button from the Automate! window.

This opens the AutomateConfirmSelected window. To run these automated samples, click
Yes.

AutomateConfirm5 elected |

|/$ Mumber of Standard Position Samples: 2
i MHumnber of Unknown Position Samples: O

Mumber of \Wavescan Pozition Samples; 0

Are pou sure you wank to iun thesze automated zamples?

=

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 to alow the operator to adjust the stage position and focus.
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 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.
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The following summary of the peak automation for the two standards is found in the main log

window.

!;Pruhe For Windows [E:\Probe Operators\Manual Files\brazs01_MDB]

File Edit Standard #ray Analvtical Bun Qutput Help

Acquirel Analyzel Automatel Plot!
=
Confirm Standard Positions Automation Action is Completed
Harning: Large =ame =ide off-peak extrapolation for zn ka on motor
Start pos, cps and PFfB for cu ka on motor 2 are 106.839 5428.0 59.4 59.3
Stop pos, cps and PFJB for cu ka on motor 2 are 106.824 5424.5 59.4 59.3
Interval Peak Center Results:
Element Spectr Peaked O0OnPeak StartI StopI StartPB StopPB
cu ka 2 LiF Yes 106.824 5428.0 5424.5 91.52 91.46
zn ka 3 LIF Ho 99,7084 .0 .0 .00 .00
Harning: Large same side off-peak extrapolation for zn ka on motor
Start pos, cps and PFfB for zn ka on motor 3 are 99.7084 9035.8 58.3 56.9
Stop pos, cps and PfB for zn ka on motor 3 are 99.6923 916d4.6 58.3 56.9
Interval Peak Center Results:
Element Spectr Peaked 0OnPeak Startl Stopl StartPB StopPB
cu ka 2 LiF Yes 106.824 5H428.0 5424.5 91.52 91.46
zn ka 3 LIF Yes 99.6923 9035.8 92164.6 156.97 159.21

Calihrate Peak Positionsz Automation Action iz Completed

Kl
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Acquire Standard Samples

The next step is to calibrate the analytical standards in preparation for unknown samples. The
user may automate the entire acquisition of x-ray counts on all standards as follows.

From the Automate! dialog box and under Automation Actions, click only on the Acquire
Sandard Samples box. Under Automation Options, select the number of Standard Points To
Acquire and whether to use the Confirm During Acquisition feature. In this example, five
standard points are entered along with a Sandard X Increment of 10 um. aswell as the Confirm
During Acquisition option. Click the Run Selected Samples button.

% m Automate!

- Poszition List [multi-zelect] [double-click to zee data] -

5t 529 Fid 1 JEOL Copper
Sl 530 Fid 1 Zinc Taylor

{+ Standards
" Unknowns
" Wavescans
" All Samples

Select Stds

Select All

Delete All

M

Delete Selected Samples

Sl
St
5t
St
5t
St
St
St
5t
St
St
St

532 Fid 1 Germanium taylor
540 Fid 1 JEOL Zirconium
541 Fid 1 Hiobium Taylor
542 Fid 1 JEOL Molybdenum
545 Fid 1 Rhodium T aylor
547 Fid 1 Silver Taylor

548 Fid 1 JEOL Cadmium
550 Fid 1 Tin Taylor

573 Fid 1 Tantalum T aylor
574 Fid 1 JEOL Tungsten
578 Fid 1 Platinum Taylor
579 Fid 1 JEOL Gold

592 Fid 1 Uranium Taylor

Import from ASCI File

Move

Plot

Fiducials

Peaking

i

j |

Conditions
Sample Setups

File Setups

Delete Selected Poszitions ]— Export Selected Samples
How = Y Z b Grain # |Focus
1 25.9765 | 41,4673 | 10.8772 |1.999985] 1 0

IS E3

- Automation Actions -

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

[ Calibrate Peak Positions

[+ iAcquire Standard Samples:
[~ Acquire Unknown Samples
[~ Acquire Wavescan Samples

[~ Acquire Standard 5amples [again]

- Automation Options

[~ Calibrate on Azsigned Standards
T Use "ﬂumk“ Standalds
= Uset il

v Use Eunhlm Dunng Acqumlhun

i amt tandby Alier

Standard Points To Acquire 5
Automate Confirm Delay [sec] | 10
Standard X Increment [um] 10

Re-5tandard Y Increment [um] | 1g

v Use Last Unknown [or Standard]
o Ueell
" Use Dlgltlzed Sample Setups
" Use Digitized File Setups

5"' ed Sample Condit

Run 5elected 5amples
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The AutomateConfirmSelected window opens again, informing the user that two standards are
chosen and asks if you want to run these automated samples, click Yes.

The stage moves to the coordinates of the first standard in the Position List list box, the Confirm
Positions window opens, allowing a readjustment of the stage position and optical focus. A
complete analysis (all elementsin the current sample) are measured, x-rays are counted on peak
and at both background positions for times specified in the Count Timeswindow. Finaly, the
Faraday cup is measured. The stage jogs 10 um in the X direction and this procedure is repeated
for the number of points 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 five 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.

The log window results for the copper standard x-ray count acquisition is seen below.

!;Pruhe For Windows [E:\Probe Operators\Manual Files\brazs01_MDB]

File Edit Standard #ray Analvtical Bun Qutput Help

Acquirel | Analyzel Automatel | Plot!
=

5t 529 Set 2 JEOL Copper
TakeOff = 40 KiloWolts = 20 BHBeam Current = 30 BHeam S5ire = 2
O0ff-Peak Corrected or MAH On-Peak X-ray Counts:
ELEM: cu ka zn ka BEAM
BGD: OFF OFF
MOT: 2 3
CRYS: LiF LIF
OBDR.: 1 1

191G 5H378.5 -33.5 30.470

192G 5320.5 25.9 30.506 “J

193G 5H347.1 -15.5 30.533

194G 5344.9 -3.9 30.548

195G 5311.0 8.9 30,545
AVER. : 5340.4 -3.0 30.520
SDEV: 26.4 23.7 033
151G: 23.1 .h
SERR: 11.8 10.6
ZRED : .5 -789.6

-

<] | v
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The log window results for the zinc standard x-ray count acquisition is displayed below.

!;Pruhe For Windows [E:\Probe Operators\Manual Files\brazs01_MDB]

Fil=  Edt Standard Xray Analyhical Bun Output Help

Acquirel Analyzel | Automatel | Plot!

5t 530 Set 2 Zinc Tavlor ;l
TakeDEff = 40 KiloV¥olts = 20 Beam Current = 30 Beam Size = 2
OEff-Peak Corrected or MAWN On-Peak X-ray Counts:
ELEM: cu ka zn ka BEAM
BGD: OFF OFF
MOT: 2 3
CRYS: LiF LIF
ORDR: 1 1

196G .6 9197.2 30.515

197G -1.9 9122.4 30.515

198G -2.2 9353.5 30.515

199G -1.3 9241.6 30.507

200G -5.6 9204.0 30.501
AVER : -2.1 9223.7 30.511
SDEV: 2.3 B4.5 . 006
151G: . h 30.4
SERR.: 1.0 37.8
%RSD: -108.6 .9 —
Aogquire Imitial Standard Samples Automation Action is Completed =
K 7
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Analyze Standard Data

After standard datais acquired it is useful to analyze the data to check for agreement among
standards and for possible interferences. Click the Analyze! button in the main PROBE FOR
WINDOWS log window.

!;Pruhe For Windows [E:\Probe Operators\Manual Files\brazs01_MDB]

Fil=  Edt Standard Xray Analyhical Bun Output Help

Acquirel | Analyzel Automatel Plot!

5t 530 Set 2 Zinc Tavlor ;l
TakeDEff = 40 KiloV¥olts = 20 Beam Current = 30 Beam Size = 2
OEff-Peak Corrected or MAWN On-Peak X-ray Counts:
ELEM: cu ka zn ka BEAM
BGD: OFF OFF
MOT: 2 3
CRYS: LiF LIF
ORDR: 1 1

196G .6 9197.2 30.515

197G -1.9 9122.4 30.515

198G -2.2 9353.5 30.515

199G -1.3 9241.6 30.507

200G -5.6 9204.0 30.501
AVER : -2.1 9223.7 30.511
SDEV: 2.3 B4.5 . 006
151G: . h 30.4
SERR.: 1.0 37.8
%RSD: -108.6 .9 —
Aogquire Imitial Standard Samples Automation Action is Completed =
Kl | 3
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This opens the Analyze! dialog box.

! =Analyze! =]

—Sample List [multi-zelect] [double-click to see intensity data] | Analyze I Data | ERaws
&+ Standards.  [St 530 Set 1 Zinc Taylor Analpze Selected Line[s] | >>Excel
(" Unknowns |5t 523 Set 1 JEDL Copper f Pausze Between Samples

2 JEOL Copper
2 Zinc Taylor

~ Wavescans oL 923 Set

" All Samples

Select All I

Specified Euncentratiunsl Standard Azzignments | Name!Descriptiunl Conditions | Elements/Cations

| Total Weight 3 ] Total Oxvgen

I Calculated Oxygen I Excess Oxpgen

St 530 Set

Delete Selected Sample[zs]

Undelete Selected 5ample[z]

I Atomic Weight

[ Z-Bar

Copy | |

|

Lizt Report

Calculation Options

Delete Selected Line(s]

Undelete Selected Line[s]

F Y

Copy | | |

|

[

2

The Sample List list box contains the standards acquired so far. To examine the data acquired on

the two standards run under automation, first choose the copper metal, selecting & 529 Set 2
JEOL Copper and click the Analyze! button.
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The results for the five automated standard analyses of the copper metal are shown below. Each
individua line (191G to 195G) isillustrated along with the Average, Sd Dev and a variety of
other statistical parameters for the acquired points (see User’s Guide and Reference

documentation for additional details).

L8 snalyzel =]

— Sample Lizt [multi-select] [double-click to zee intenszity data] -

[St 530 Set
St 529 Set
St 529 Set

+ Standards:
" Unknowns
" Wavescans

¢ All Samples

Select All I

1 Zinc Taylor
1 JEOL Copper
2 JEOL Copper
2 Zinc Taylor

S5t 530 Set

i | Analyze

I D ata IKHaws

Analyze S5elected Line[s]

»rExcel

[ Pause Between Samples

Delete Selected Sample[zs]

Undelete Selected 5ample[s]

Specified Euncentratiunsl Standard Azsignments | Name!DescriptiunI Conditions | Elements/Cations

5t 529 Set 2 JEOL Copper

TakeOH = 40 Kilo¥oltz = 20 Beam Current =
30 Beam Size = 2

Results in Elemental Weight Percent

[100.076 Total Weight %
| 000 Calculated Oxygen

I 62 547 Atomic Weight

] ogoo  Total Oxygen

000 Excess Oxpgen

[ 29001 Z-Bar

Copy Cu Zn |Tutal | | | | |
Average: 99.994 082 100.076

Std Dey: 488 136 414

Published: | 100.000 n.a. 100.000

Std Em: 218 061 185

*Rel 5D: b 1659 4

Minimum: 99.450 _0on 99.547

M aximum: 100.693 314 100.693

< | 3

Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I

Copy Cu Zn |Tutal | | | | | =
191 G 00.69 _0on 100,693 o
192 G 99.617 314 99.931

193 G 100.126 .0on 100.126

194 G 100.084 .0on 100.084

195 G 99.450 097 99.547

R v 4

If the sample that has been run is a standard, the program will show a Published line as well in
the analysis output. Thisisthe weight percent value for the element as entered in the standard
database. If an element is not found in the standard database it is shown as n.a. or not analyzed.
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Selecting & 530 Set 2 Zinc Taylor and clicking the Analyze button exports the following data
(zinc metal standard numbers) to the main PROBE FOR WINDOWS log window.

!;Pruhe For Windows [E:\Probe Operators\Manual Files\brazs01_MDB]
File Edt Standard Hray Analvhical Bun  Output Help

Acquirel | Analyzel Automatel | Plot!

5t 530 Set 2 Zinc Tavlor __‘_j
TakeOff = 40 KiloWolts = 20 Heam Current = 30 HBeam Sire = 2
Humber of Lines: 5 Humber of 'Good' Lines: 5
Current Date and Time: 2726799 4:59:23 PM
Elemental Wt. % Total: 100.013 Average Total Oxvgen: 000
Avrerage Calcu. Oxygen: .0oo Average Excess 0Oxygen: .o0o0o
Avrerage Atomic Weight: 65.370 Average Atomic Humber: 30.000
Average ZAF Iteration: 1.20 Average MAH Tteration: 2.00
Results in Elemental Weight Percents
ELEM: Cu zn
BGDS : LIH LIH
TIME: 10.00 10.00
ELEM: Cu Zn S

196 .011 99.747 99,758

197 .000 98.918 93.918

198 .000 101.407 101.407

199 .000 100.194 100.194

200 .000 99.786 99.786
AVER.: .002 100.010 100.013
SDEV: .005 . 908
SERR: .002 .406
RED : 223.6 .9
PUBL : n.a. 100.000 100.000
VAR : .00 .01
DIFF: .000 .010 _J
STDS: 529 530

w

< | B

Both standards look ok, the user may move on to analyze unknowns.
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Unknown Sample Data Collection and Analysis

To collect x-ray data on an unknown sample, minimize the Analyze! window and/or bring
forward the Acquire! dialog box to start a new sample.

Click the M ove button on the Acquire! window to drive the stage to the coordinates of the first
unknown sample.

Click the New Sample button to activate the New Sample dialog box. Enter an appropriate
sample name and description into the New Sample Name and New Sample Description text
boxes. Check that the Unknown button under New Sample Type is checked and then click the
OK button.

Mew Sample l

= | 5 le T =
ENETaIE NN ok Cancel
" Standard
& Unknown Load Element Setup

" Wavescan
Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz bazed on the last unknown sample in the
un. To change the analyzed elements in a run. first
create a new unknown zample and make any
neceszary changes to the element setup.

Mew Sample Mame
MIST 478

Mew Sample Description

Insert <cr» >» | Brass as unknown .‘;i
=

To add standards to the standard list below, cancel
thiz dialog. then click the Standard | Add Standards
to Bun menu items from the main menu

529 JEOL Copper
530 Zinc Taylor
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To start acquiring x-ray counts on the first unknown sample (NIST 478), simply click the Start

Standard or Unknown Acquisition button of the Acquire! window.

! =Ac:quire! HE= i
1 2 3 X ¥ Z W
! 240.003 106.824 99,6923 22.0617 43.9597 10.9042 1,99999
Faraday 1 2 3
10.00 .00 2.00 2.00
304953.0 . 121. 128.

Current Sample Start Standard or Unknown Acquizition

{Un 2 = NIST 478

!Data Rows: O !Euud Data Rows: O Start Wavescan Special Options
MHew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak{5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking

lata
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Next, the Analyze! dialog box isreopened or smply brought forward. Click the Unknowns
button under the Sample List buttons and highlight (select) Un 2 NIST 478.

! =Analyze! =]

—Sample Ligt [multi-zelect] [double-click to zee intenszity data) | Analyze I Data KR aws
; 3?;‘:;:133 Un 1 ~zetu __A.nal_vze Selected Line[s] | »>Excel
o 'w'aves-::ans [ Pausze Between Samples
" All Samples Delete Selected 5ample[s]
_.S_.EEE.t..EI.I._I Undelete Selected 5ample(s]

Specified Euncentratiunsl Standard Azzignments | Name!Descriptiunl Conditions | Elements/Cations
| T otal Weight ] Total Oxygen

] Calculated Dxygen ] Exceszs Oxygen
] Atomic Weight ] £ - Bar

Copy |

< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -

i

« | v
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Clicking the Analyze button calculated the results for these five points and those values are
viewed below, as displayed in the main log window.

!;Pruhe For Windows [E:\Probe Operators\Manual Files\brazs01_MDB]

File Edt Standard Hray Analyhcal Bun Output Help

Acquirel I Analyzel Automatel Plot!
=

n 2 HIST 478
TakeOff = 40 KiloWolts = 20 HBeam Current = 30 HBeam Sire = 2
Brass as unknown
Humber of Lines: 5 Humber of 'Good' Lines: 5
Current Date and Time: 2726799 5:09:25 PM
Elemental Wt. % Total: 100.099 Average Total Oxyvgen: 000
Avrerage Calcu. Oxygen: .0oo Average Excess 0Oxygen: .oo0o
Avrerage Atomic Weight: 64.030 Average Atomic Humber: 29.271
Avrerage ZAF Iteration: 1.00 Average MAH Tteration: 2.00
Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction
Results in Elemental Weight Percents
SPEC: 1}
TYPE: CALC
AVER.: 000
SDEV: 000
ELEM: Cu Zn
BGDS : LIH LIN
TIME: 20.00 30.00
ELEM: Cu Zn s

201 73.080 26.967 100.047

202 12.757 26.620 99,377

203 73.221 27.106 100.327

204 72.798 27.477 100.275

205 73.020 27.451 100.472
AVER.: 72.975 27.124 100.099
SDEV: .195 . 357
SERR.: .087 160
SRED : .3 1.3 _l
STDS: 529 530

-

J | 3

The certified values for NIST 478 are 72.85 wt% copper and 27.10 wt% zinc. This sample can
also be used as a secondary standard to check the quality of the standardization. If the sampleis
a standard sample, the analysis printout will list several other output lines (see page 120, zinc
metal). The published, “PUBL"” weight percent value for the element as entered in the default
standard database and the percent variance, “%VAR” from the published value for each element
compared to the actual measured average for the standard are listed. After thisisaline labeled
“DIFF” which is the difference between the “AVER” and “PUBL” values. These parameters
give the user an easy way to evauate the quality of the standardization.
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Output of Analyzed Data

Before closing the run, the user decides to output the data to an ASCII file for importing to
another application such as Excel and to the laser printer for a hardcopy. From the main PROBE

FOR WINDOWS log window, select Output from the menu bar and click Save to Disk Log
from the menu.

For Windows [E:\Probe Dperators\Manual Files\brasz01_MDEB]

Fil= Edit Standard ray  Analptical Eunﬂelp

Acquirel | ¢+ LoaWindow Fort lnate! Plot!
Debug Mode

Extended Farmat :'J
Save To Dizk Log

Yiew Disk Log

Load Custom Pozition Format #1
S ave Custom Analyziz Format #1

Open Link To Excel
Cloze Link To Excel

1] | r

This opens the Open File To Output Probe Data To dialog box. TypeinaFilename. This
output file has the extension .OUT. Note that all raw datais aways automatically saved in the
.MDB run file for future re-calculation and /or output. Click OK when finished.

Open File To Output Probe Data To

Save jn: I =3 Probe Operatars

| COMMERCIAL_CLIENTS
] Images

1 Manual Files
_JUMIVERSITY_CLIENTS

File name: E:\Probe Operators'ianual Fileshbrazs01 . ou
Save as lwpe: | Probe Output Files (*0UT) ‘:] Cancel |
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Select the Analyze! button in the main PROBE FOR WINDOWS log window, to bring forward
the Analyze! dialog box.

Select from the Sample List of the Analyze! window the samples to be output to thisfile.

! ;Analyze! =]

—Sample Ligt [multi-zelect] [double-click to zee intenszity data) | Analyze I Data | KR aws
" Standa ds_ Un 1 = setu Analyze Selected Line[s] | »>Exzcel
. f Pauze Between Samples
" All Samples Delete Selected 5ample[s]
_..S.f.lff.t.ﬂl.l._l Undelete Selected 5ample[s]

Specified Euncentratiunsl Standard Azsignments | Name!Descriptiunl Conditions | Elements/Cations

| T otal Weight ] Total Oxygen
I Calculated Dxygen I Exceszs Oxygen
I Atomic Weight I Z - Bar

Copy | | | | |
< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -
i
« | v

Click the Analyze button to reanayze the samples.
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When the program finishes recal culating data to the file, return to the main PROBE FOR
WINDOWS log window. Select Output from the menu bar again and click View Disk L og
from the menu.

!;the For Windows [E:\Probe OperatorsiM anual Files\brazs01_MDB]

File  Edit Standard #ray Analphical Bunﬂelp

Acquirel | s Log'indow Font l‘nate! Plot!

Debug Mode

Extended Faormat —I
v Save ToDizk Log

EiEeI..'.II Dizk Ll:lg

Load Custom Pasition Farmat #1
Save Customn Analvziz Farmat #1

Open Link To Excel
LCloze Link To Excel

‘| | vl 4
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This opens the file editor. This example utilizes the Programmer’s File Editor, seen below. A
number of text file editors may be used. To utilize a specific editor such as Notepad or Textpad,
edit the FileViewer keyword in the PROBEWIN.INI file.

E.’ Programmer's File Editor
File Edit Option: Template Execute Macro ‘Window Help

DE][X &2 ][R

E| temp.out H=]E3

X

LI

Probe for Windows Hicroanalysis

Database File: E:\Probe OperatorsiHanual Files\brass@1.MDB

Database File Type: PROBE

DataFile Uersion Mumber: 4.3

Program Version Mumber: 4.3

Database File User Hame: Dan Kremser

Database File Description: Probe for Windows HT Run on JEOL Hardware
Brass schedule for Cu and Zn

Current Date and Time: 2/26/99 5:17:83 PH

Un 2 HIST 478

TakeDff = 48 KiloVolts = 28 Beam Current = 38 Beam Size = 2
Brass as unknown

Number of Lines: 5 Humber of ‘Good® Lines: 5

Current Date and Time: 2726/99 5:17:83 PH

Elemental Wt. % Total: 188.899 Averaqge Total 0xygen: .aoa
Average Calcu. Oxygen: Ll Average Excess Oxygen: -aoa
Average Atomic Weight: 64.830 Average Atomic Humber : 29.271
Average ZAF Iteration: 1.680 Average MAN Iteration: 2.08

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

Results in Elemental Weight Percents

| v 4

The user might note that the output file is designated TEMP.OUT rather than the
BRASS01.0UT specified earlier in the Open File To Output Probe Data To window. When
the user wishes to view the disk log, the program closes the active log, creates a copy called
TEMP.OUT, reopening the original (BRASS01.0UT) for further log writing, and allows the user
to view the copy. Each time the user reopens the disk log and assuming new information has
been appended, the editor will prompt that the TEMP.OUT file has been altered on disk by
another application. Do you want to load this new version? Select the Y es button to view the
additional material.

Also, if the user types a comment (to annotate output) into the main PROBE FOR WINDOWS
log window, this comment string is echoed into the active disk log. Be aware that the comments
entered will be placed at the current end position of the active log window.

The user may now direct the log data to alaser printer for hard copy viewing by selecting File
from the Programmer’s File Editor menu bar and clicking on Print in the drop-down menu.

Exit the file editor and return to the main PROBE FOR WINDOWS log window.
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Closing the Current Run and Probe for Windows

The user ends the analysis session from the main PROBE FOR WINDOWS log window. Select
File from the menu bar and click Close from the menu selections.

For Windows [E-\Probe Operators\Manual Files\brazz01 _MDE]

[HE8 Edit Standard ray  Analvhical Bun Output Help
Ik (=1 _I Automatel Plot!
ldpEn

Save Az :‘j

Firid Fle

File Infarmation
Compact

Frint Log
Frint Setup

E it

B E e Hpenatonei ancsl i eskbrassil b EE
EErohe Hpernatore U HFER ST Elantdktpal aeii M b E

e Erobe Hperators s W IFER ST Elanttatel d i -
ErhErohe W penatore sl W ER ST TS kueblerktammplid f ki L I M oz

This opens the ProbFor mCloseFile window, click Yesto close thisfile.

ProbFormClozeFile !

-
'-@ Are pou sure you want to close the current Probe for Windows file E:\Probe Operatorzik anual Fileshbrass01 MDE?
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Close PROBE FOR WINDOWS by selecting File from the menu bar and clicking Exit.

! ;the For Windows

=W Edit Standard #rap  Analtical Bun Output Help
Hew

Open

Saye e

[Eoze

|

Automate!

ot

I [=] E3

Find File

Eilemfarmation
[EampaeE

Print Log
Frint S etup

E xit

E:%Probe Operatorgibd anual Fileshbraze1 . MDE

E:%Probe OperatarshIMNIVERSI T PlankMpglaz01 MOE
E:%Probe OperatorshUNYERSI T Y Plankhtpteldd MDE
E:%Probe OperatarstUNIYERSI T Fueblerkkamph0l . MDE
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Silicate Sample Run

Introduction

This document illustrates step by step how to set up a new PROBE FOR WINDOWS quantitative run and how to
analyze an unknown ten element silicate sasmple. This documentation was produced on a three spectrometer JEOL
733 electron microprobe. Y our 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 and on-line help.

This run will demonstrate some of the powerful features of the PROBE FOR WINDOWS program. These include
the use of pre-digitized standard mounts, automated spectrometer peaking, non-linear MAN (mean atomic number)
background corrections, automated spectral interference corrections, automated standard acquisitions and digitizing
unknown sample acquisitions.
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Opening Probe For Windows

From the Desktop, double-click on the yellow EPMA Software folder opening the EPMA Software group. Double
click on the Probe for Windows ... icon.

& CA\WINNT\Profilez\AdministratoriD esktopAEPMA S oftware =]
File  Edit “iew Help

R R P e

Calczaf Edit Ml Config  Edit Probewin  Grapher 20  Graphppr Help

File Config Files
m & k ©& *
35 Scriptera? Jawwin Microlmage  Microlmage  Periodic Table
Help
% 5TD =
= ® e b ik
Prabewin Help Stage Standard Starbwin
’ T
T =
St
[# F SER
Surferd2 Testtc I zemwin
|1 obiect(z] selected |51 bytes
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Upon launching PROBEWIN (PROBE FOR WINDOWS), the main log window appears along with the
Real Timel nitl nterface window asillustrated below. To collect real time data click the Y es button. The program
can also be run off-line without the microprobe interface to re-process previously acquired data or on another

computer.

E! Probewin [Probe For Windows] O] =]
Fil= Edit Standard =rap  Analtical Bun Output Help
Acquirel | Analyzel | Automatel | Plot

Helcome to Probewin (Probe for Windows 95/98/HT (32 bhit) v. 4.52)
Hritten by John J. Donovan, Copyright (c) 1995-1999 John J. Donovan

This software is redgi LRI LTHLIEN £ B

Dan Kremser
Hashington University @ Do you want to interface ta the mictoprobe hardware?

Press the F1 key in a
Yes
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This action causes the Confirm Motor and Crystal Positions dialog box to open. Confirm that al of the motors
(stage and spectrometer positions) and crystal designations are correctly calibrated. If there is disagreement between
the mechanical positions (actual) and the software values, adjust the software values. Use the <tab> key to move
between the Target Positions text boxes.

!!Eunﬁrm Motor and Crystal Positions

- Stage Target Positions

Hemove Faraday 114
X Y jAF
19.3720 i 35.7016 v llpdate Hositions Fositions

i 458 |
= W Increment Ereefltlear Stage
l‘;m‘:'?:E: Ba-:iii:ash Iﬂ.ﬂ'l >0 AU
Ao Jog S pechiomelers Cancel

- Spectrometer Target Positions
1 2 3
|PET =] |tap = JurF = = =i =l
| 240.003 | 240.010 | 240.0m [ [ [

(0 20 e 0 e I =

¥ Spectiometer Backlash

Click the OK button after you have finished to close the Confirm Motor and Crystal Positions dialog box.

The main PROBE FOR WINDOWS log window is now visible as seen below.

!;thewin [Probe For Windows] =] E3
File Edit Standard #rapy Analgtical Bun  Output Help
Acquret I Analpzel I Automatel | Elot!
Ii'h:'ittuen by John J. Donovan, Copyright {(c) 1995-1999 John J. Donovan ;l

This software is registered to :
Dan Kremser
Washington University

Presgss the Fl1l key in any window for context sensitive help

Initializing Advranced MicroBeam Interface

Loading DCX motor controller driver for board 0O

DCX Driver version numher 2

DCX DLL version number 2

Getting DCX motor controller configuration for hoard 0
DCX initialization completed

BAdvranced MicroBeam Interface Initialized
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Creating a New Run
To create anew sample run, select File from the menu bar and click New from the menu.

E;Prubewin [Probe For Windows])

RN Edit Standard =rap  Analtical Bun Output Help

| o pioe
Open
TR [ (32 bhit) v. 4.52) -]
SEhE s

F1999 John J. Donovan

Eltse

Eind File

Eile | Rfarmatiar

[Earmact

Frint Log gitive help

Print Setup

E xit a

E:\Probe Operatorsik anual Fileshbrasz01.MDE
E:\Probe OperatorshUNIMERSITY_CLIEWT S4Plank\tpolaz01.MOE board O

E:AProbe OperatarsS UMIVERSITY_CLIEMT S4PlankAtpfeld0l DB —
E:AProbe Operatorzt UNIVERSITY_CLIEMT S Fueblertkkamphil . MDE :_l

The Open New Probe Database File dialog box opens.

Open New Probe Database File

Save jn: |{j Probe Operataors j ﬁil E__
I COMMERCISL_CLIEMTS
1 Images

_ 1 Manual Files
| UNIWERSITY _CLIEMTS

File name: i Save I
Save as ype; !“.MDB [*MDE] “Ll Cancel |

Change the Save in: location (directory) and type in an appropriate run name into the File name text box.

Theinitial Savein: location is specified by the UserDataDirectory keyword in the PROBEWINL.INI file. File names
longer than 8 characters are now supported.
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The screen capture of the first window in this section indicates that other probe runs (previous four listed) are
already established. Any of the existing old runs maybe re-opened to acquire additional data or used as a* setup”
filefor starting anew run. In this example, anew file designated PY ROXENEO1.MDB will be created in the
Manual Files directory.

Open New Probe Database File

Save jn: ! =3 Manual Files

'] brass01.MDE

File narne: wroxenel]. mdb Save I
Save as ype; !“.MDB [*MDE] ::] Cancel |

Close the Open New Probe Database File window by clicking the Save button. This action opensthe File
I nfor mation 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.

File Information I

File Name |[E:AProbe Operatorsi\Manual Files\pyroxene01 mdb
Yersion [4.52 Type |PROBE 0K
User iDan Kremser
: Cancel
Tite
Department iEarth and Planetary Sciences
Account # l Group
Description Probe for Windows NT Run on JEOL Hardware _:_!
Insert <cr> >> | 10 element zchedule
Date Created  [9/27/99 6:36:11 PW Date Modified  [9/27/99 6:36:11 PM
Last Updated  [9/27/99 6:36:11 PW

This returns the program to the main PROBE FOR WINDOWS log window. Now the four main Probe buttons:
Acquire!, Analyzel, Automate!, and Plot! become active.
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E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]

File Edit Standard #rap Analytical Bun  Qutput

Acquirel Analyzel

Help

Automatel

Plot!

This software is registered to
Dan Kremser
Hashington University

DCX Driver version number 2
DCX DLL version number 2

DCX initialization completed

Initializing Adrvanced MicroBeam Interface
Loading DCX motor controller driver for hoard

Ldvranced MicroBeam Interface Initialized

IHelcume to Probewin (Probe for Windows 95798/HT (32 hit) .
Written by John J. Donovan, Copyright (c) 1995-1999 John J. Donovran

Press the F1l key in any window for context sensitive help

0

Getting DCX motor controller configuration for bhoard 0O

4.52)
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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 WINDOWS log
window click Standar d from the menu bar and select Add Standar ds to Run from the menu.

E!F“mhe For wWindows [E:\Probe Operators\Manual Filez\pyroxenel1_mdb]
File Edit BAEWEEIN #ray  Analptical Bun  Output Help

Standard Database Analyzel Automatel Plot!
Add Standards to Run

e for Windows 95f98fHT (32 bit) r. 4.52) =
Hritten by John J. Donovan, Copyright {(c) 1995-1999 John J. Donovan

This software 1is registered to
Dan EKremser
HWashington University

Press the Fl1l key in any window for context sensitive help

Initializing Advanced MicroBeam Interface

Loading DCX motor controller driver for hoard 0

DCX Driver version numher 2

DCEX DLL version numbher 2

Getting DCX motor controller configuration for board 0O
DCX initialization completed

Advranced MicroBeam Interface Initialized ﬂ
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This opens the Add Standar dsto Run diaog box.

Add Standards to Bun l

Available Standards in Databasze [multi-select] Current Standards in Bun
10 REE1 glass ﬂ

11 REEZ glass

12 REE3 glass

15 CoDi glass

26 Rhodonite

27 Jadeite

32 Dlivine

33 Olivine

40 Garnet

41 limenite

55 CPX

66 CPX¥ Hedenbergite
70 Glass CAM-112

73 Chromite i

Add To Run »>>»

Cancel |

All previously entered standards in the default standard database are accessible. Scroll through the Available
Sandards in Database list box to find the standards to be used in thisrun. Select both primary analytical standards
and the MAN background standards. Some standards may be run as both. Select each and click the Add To Run
>> putton to add each to the Current Standardsin Run list box.

Add Standards to Bun l

Available Standards in Databaze [multi-select] Current Standards in Run
308 Hematite #2 Taylor _:j 81 Albite
309 Olivine #1 Taylor 203 Fapyalite
310 Barite #4 Taylor 205 Tephroite
311 YAG Gamnet Taylor 206 Orthopyroxene
312 Spinel Tavlor 207 Kyanite
313 Benitoite Taylor 210 Wollastonite
314 Anhydrite #4 Taylor 211 ¥205
315 Wollazstonite #2 Taylor __J 212 Rutile
36 5Mi03 Taplor 222 Ni-Ohvine
317 Mo0 Taylor 224 Cr203
318 AlI203 Taylor 317 Mg0O Tavlor
319 5102 Quartz T aylor 318 AI203 Taylor
320 CaCco3 Taylor 319 502 Quartz Taylor
321 TiD2 Rutile Taylor I
0K
Add To Run >
Cancel

Click the OK button of the Add Standar ds to Run window when finished selecting standards. This returnsthe
program to the main log window.
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Nominal Beam Current M easur ement

Click the Acquire! button. This action opens both the Acquire! dialog box and the AcquireCheckNominal
window for the determination of the nominal beam count.

T - 1]

1 2 3 x ¥ Z i)
I 240.002 240.007 240.000 19.3719% 35.7002 10.9966 1.00000

Faraday 1 2 3
N 4 - quireCheckMominal I_
.0oo0aQ
&
L5 Mominal beam current iz zero. Do pou want o acguire the nominal beam curent now?  jsition
| ptions
Ho | Eancell
Me [tions
T T |
Elements/fitations EHA Feak/5can llphons Start Peak [Eenter
Analytical Condifions Eount: [imes Rate Meter Feaking

Click the Y es button on the AcquireCheckNominal window to establish a reference beam current reading. The
beam (Faraday Cup counts on a JEOL 733 microprobe) is then measured. In this example the Faraday reading was
taken for 10 seconds and recorded 40552 counts or 40.552 nA of beam current.

! !Acquire! E =l |
1 2 3 X ¥ A w
I 240.002 240.006 240.001 19.3720 35.7001 10.9966 .999987
Faraday 1 2 3
10.00 .00 .00 .00
40552.0
I Current Sample Stark Standard or inknown AcqurEition
I I Start Wavescan Special Dphions
Mew Sample |locate Move Acquisition Options
Elements/lCations EHA& FeakfScan iphions Start Beak Eenter
Analptical Bondiions Eount Times Rate Meter Eeaking
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Creating a New Sample
Click the New Sample button of the Acquire! dialog box. This opensthe New Sample dialog box.

Mew Sample I

— Mew Sample Type -

1] Cancel

"~ Standard
{* Unknown
" Wavescan

Load Element Setup

Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz hazed on the last unknown zample in the
un. To change the analyzed elements in a run, first
create a new unknown zample and make any
necessary changes to the element setup.

Mew Sample Mame
lunknown sample

Mew Sample Description

Inzert <cr» »» | ;i
To add standards to the standard list below,. cancel

thiz dialog. then click the Standard | Add Standards
to Run menu items from the main menu

81 Albite -
203 Fayalite

205 Tephroite

206 Orthopyroxene

207 Kyanite

210 wWollastonite

211 ¥205 d
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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. Thisfirst sample will be used only to establish the analysis
parameters.

Mew Sample I

— Mew Sample Type -

1] Cancel

"~ Standard
{* Unknown
" Wavescan

Load Element Setup

Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz hazed on the last unknown zample in the
un. To change the analyzed elements in a run, first
create a new unknown zample and make any
necessary changes to the element setup.

Mew Sample Mame
[setup

Mew Sample Description

Insert <cr: > | -parameter initialization for 10 ;i
element pyroxenes

=

To add standards to the standard list below,. cancel

thiz dialog. then click the Standard | Add Standards
to Run menu items from the main menu

81 Albite -
203 Fayalite

205 Tephroite

206 Orthopyroxene

207 Kyanite

210 wWollastonite

211 ¥205 d

Click the OK button of the New Sample dialog box.
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The program returnsto the Acquire! window. Notice that the first sample designated

Un 1 * setupisnow listed in the Current Sample text box. The* symbol indicating that no data has been collected
for this sample yet.

! !Acquire! E =l I
1 2 3 X ¥ Z w
I 240.002 240.006 240.001 19.3720 35.7001 10.9966 .999987
Faraday 1 2 3
10.00 .00 .00 .00
40552 .0

Current Sample

Start Standard or Unknown Acquizition
Un 1 *setup
!Data Rows: O !Euud Data Rows: O Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking
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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 S ze text boxes for the currently Selected Sample. The
Kilovolts, Beam Current, and Beam Sze will need to be manually adjusted if a column digital interface is not
present.

Analptical Conditions |

—Selected 5 I
elected 5amples oK
Un 1 *zetup
Cancel
— Enter New Conditions ForUn 1 = zetup
Take OFf Kilovolts Beam Current Beam Size
[40 [15 40 [2

Click the OK button when done, returning to the Acquire! window.
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Element, X-Ray Line, and Spectrometer Parameters Selection
Next, the user specifies the elementsto be analyzed. Click the Elements/Cations button.

! =Ac:quire! HE= I
1 2 3 X ¥ Z W
I 240.002 240.006 240.001 19.3720 35.7001 10.9966 .999987
Faraday 1 2 3
10.00 .00 .00 .00
40552.0

Current Sample Start Standard or Unknown Acquizition

Un 1 = setup

!Data Rows: 0 !Euud Data Rows: O Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking
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This action opens the Analyzed and Specified Elementsdialog box. Click on the first empty row under the

Element column to enter the first element to analyze. The user may enter the analyzed elementsin any order
however, the analysis output will follow this order.

Analyzed and Specified Elements I

- Selected Samples

oK | Cancel
Un 1 *szetup

Load Element Setup

Load Sample Setup

- Click Element Row to Edit Element/Cations Parameters [click empty row to add] —

Channel |Element [X-Ray |Analyzed |[Motor [Ciystal  [On-Peak =
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This opens the Element Propertiesdialog box. 1n the Element field either typein the first element to analyze or use
the drop-down menu to select the element symbol. Certain default values listed in this window are based on
parameters entered into the previously established configuration files.

Element Properties |

—Enter Element Propertiez For: 0K
Element X-Ray Line Cations Oxygens

E _‘_I Ikﬂ _";I l1 _";I 12 _:I Cancel

f “l-ray Line Blank to Indicate an Un-Analyzed

ne = e : i

o —&. Specified. by Difference or Stoichiometry) Delete
s
“lal jon Type

E

p " Average " High Only " Low Only " Exponential
= s -

Parameterz [note that Background Type can differ for Standardz and Unknowns]

—~Background Type = Off-Peak Entry
Hi Off-Peak Interferences
i+ Off Peak i* Abszolute Pozition
" MAN " Relative Dffset Low Off-Peak Interferences
Spectrometer Cryztal On-Peak High Off-Peak Low Off-Peak
| =l '»| |.ooo00 | .000000 | .000000
Baszeline Window INTE/DIFF Gain Bias Deadtime [uz]
|.00 |.00 I~ DIFF |.00 |- |.00
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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.

Element Properties |

— Enter Element Properties For:

1].9

Element X-Ray Line Cations Oxygens

ISi .:‘ ika _,:‘ i1 __:‘ iE __l‘ Cancel
Leave the »X-ray Line Blank to Indicate an Un-Analyzed
Element (EDS. Specified, by Difference or Stoichiometry) Delete

— O Peak Correction Type
{+ Linear " Average " High Only " Low Only " Exponential

— Parameters [note that Background Type can differ for Standards and Unknownsz]

—Background Type ——— [ Off-Peak Entry
Hi Off-Peak Interferences
i+ D Peak &+ Abszolute Position
" MAM " Relative Dffset Low OF-Peak Interferences
Spectrometer Crystal On-Peak High Off-Feak Low OFff-Peak
| = =| |.o0000 | .0oD00OD | .0o0OOD
> Window INTE/DIFF Gain Bias Deadtime [us]
3 i} [ DIFF |.00 |. |.00

There are two common methods for performing a background correction on wavelength dispersive x-ray data; off-
peak backgrounds and MAN (mean atomic number) background corrections. The off-peak method entails
measuring the background 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.

The MAN method relies on the fact that most of the background (continuum) production in the sampleis 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 el ement 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.
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Continue by selecting MAN for the Background Type. Selecting MAN deactivates the Off Peak Correction Type
buttons as well as the High and Low Off-Peak boxes. Next, click the text box under Spectrometer and enter the
appropriate spectrometer number that will be used to analyze the first element. The drop-down menu may aso be
used to select the spectrometer number. Choosing a Spectrometer and Crystal 10ads 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).

The next screen shows the edited Element Propertiesdiaog box for silicon.

Element Properties I

—Enter Element Propertiez For:

oK

Element *-Ray Line Cations Oxygens
l3i .ﬂ Ika .';I l1 _‘;I 12 _";I Cancel

Leawve the X-ray Line Blank to Indicate an Un-Analyzed
Element (EDS. Specified. by Difference or Stoichiometry) Delete

— [ff Peak Correction Type

& Lirear o Average = High [Wnly o Low [inly o Exponential

—Parameters [note that Background Type can differ for Standardz and Unknowns]

—~Background Type ~ Off-Peak Entry
Hi Off-Peak Interferences
" O Peak {* Abszolute Pozition
+ MAN " Relative Offset Low Off-Peak Interferences
Spectrometer Crystal On-Peak High OH-Peak Low OFf-Peak
1 Ba l PET] =| | 228.074 | 230.906 | 225241
Bazeline Window INTE/DIFF Gain Bias Deadtime [uz]
|50 [10.00 [~ DIFF {50.00 [1700. {1.00

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 Analyzed and Specified Elements window with silicon now entered into the
Element/Cations Parameters table.

Analyzed and Specified Elements I

- Selected Samples

1] | Cancel

Un 1 *szetup

Load Element Setup

Load Sample Setup

- Click Element Row to Edit Element/Cations Parameters [click empty row to add] —

Channel |Element [X-Ray |Analyzed |[Motor [Ciystal  [On-Peak =
1 ka Yes 1 PET 228074 | |
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Enter the next element in the run by clicking on the next empty Element row of the Analyzed and Specified
Elementswindow. This opensthe Element Propertiesdialog box again. Enter the appropriate Element,
Soectrometer, Crystal and adjust all other text boxes and buttons. Repeat the element entry process until al of the
elements are listed in the Analyzed and Specified Elements window. The remaining nine 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. Thisis 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.

Analyzed and Specified Elements l

- Selected Samples

114 | Cancel

Un 1 = szetup

Load Element Setup

Load Sample Setup

- Click Element Row to Edit Element/Cations Parameters [click empty row to add] —
Channel |[Element [X-Hay |Analyzed [Motor [Crystal  [On-Peak «
1 ka Yes 1 PET 228 074 | |
2z al ka Yesz 2 TAP 90.9050
2 ti ka Yes 3 LIF 191. 217
4 ¥ ka Yes 3 LIF 174.186
h cr ka Yesz 3 LIF 159.317
b fe ka Yes 3 LIF 134.724
7 mn ka Yes 3 LIF 146.253
a8 mg ka Yesz 2 TAP 107.798
) ca ka Yes 1 PET 107.519
10 na ka Yes 2 TAP 129.817
11 o Ho =

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

The GetEImL oadDefaultStds window opens to inform the user that standard assignments have been made based on
the highest concentration of the element in the standard. The user will edit these choices shortly. Click OK to
return to the main Acquire! window.

GetElmLoadDefaultStds |
/i Default standard azzignments were loaded for the zample(z] bazed on the highest concentration of the element in the

ztandardz. [t may be neceszam to modify theze default standard agzignments for bezt results.

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.

L8 4 cquirel E =l
1 2 3 X b 4 Z W
! 240. 002 240.006 240.001 19.3720 35.7001 10.9966 . 999987
Faraday 1 2 3

I 4N NN i i i
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This opens the Acquisition Options dialog box.

Acquisition Options i

— Click Element Row to Edit Acquisition Optionsz

Channel |Element |Motor Crystal Order |Std Bgd |Unk Bgd [EDS =
1 zl ka 1 PET 1 O Peak MAN |
2 al ka 2 TAP 1 O Peak MAN
2 tika 3 LIF 1 O Peak MAN
4 v ka 3 LIF 2 O Peak MAN
5 cr ka 3 LIF 2 O Peak MAN
[ fe ka 3 LIF 4 O Peak MAN
¥ mn ka 3 LIF 5 O Peak MAN
a8 mg ka 2 TAP 2 O Peak MAN
i ca ka 1 PET 2 O Peak MAN
10 na ka 2 TAP 2 O Peak MAN &
= - _'*l_!
— Acquisition Order —Acquisition Motion——————— 0K
' Asynchronous
" Synchronous Cancel

" Dezcending Angstroms
" User Defined Order Number — Mizcellaneous Oplions

[¥ Return to On Peaks After Acquisition
[¥ Blank Beam After Acquisition

— Spectrometer BackLazh
v BackLazh Comrection on Spectrometers —
v E [¥ Measure Beam On Sample Acquizitions
[ Meazure Beam Un Wavescans

[ Meazure Abzorbed Cumrent

— Stage Backl azh [only with automation]

[T BackLash Comection on Standards
[T BackLash Comection on Unknowns
[ BackLash Comrection on Wavezcans

[T Usze Automatic Analyziz
[ Beam UH Dunng Spectrometer Motion
[ Acgune EDS Weight Percents

— Aiutomation Error Beporting [ Uze Automated PHA Control
[~ E-mail Motification of Ermrors [¥ Load Standard Data From File Setup
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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.

This opens the Acquisition Propertiesdialog box, seen below. Here, the user will re-define nato 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 volatile element calibration routine

(see User’s Guide and Reference documentation and/or Advanced Topics manual).

Acquizition Options |

— Chck Element Row to Edit Acquizition Options

[T Bcquire Specified Element using EDS

Channel |Element |Motor Crystal Order |Std Bgd [Unk Bgd [EDS =«
2 al ka 2 TAP 1 Off Peak MAN
K] tika 3 LIF 1 Off Peak MAN
4 v ka 3 LIF 2 Off Peak MAN
5 cr ka 3 LIF 3 Off Peak MAN
6 fe ka 3 LIF 4 Off Peak MAN
Fi mn ka 3 LIF 5 Off Peak MAN
g mg ka 2 TAFP 2 Off Peak MAN
b caka 1 PET 2 Off Peak MAN
10 na ka 2 TAFP Off Peak MAN
(I N svion Properies LS
- I I — Enter Acquizition Options For: na ka— 0K L[_
-Acquisition Order Spectrometer Order Number IE (114
Cancel
L Ehanne_l Number To change the acquizition order to a
" Ascending Angstroi | yser defined order. enter the desired Cancel
" Descending Angsti acquizition order for all elements on
* User Defined Orde: that spectrometer
o Juisition
spectrometer Backlas | Background Type for Standards ——
[¥ BackLaszh Comectic = O Peak it tins
= MAN tomi b
—Stage BacklLash [only e sl ot nunte] I’
" BackLash ED"ECti( —Background Type for Unknowns ——
[~ BackLaszh Comrectic | Motion
[~ BackLash Corectic "~ Off Peak _
* MAMN [mean atomic number]
—Automation Error Repc
" E-mail Notification EDS Acquisition Option [specified elements only] _l Setup

Make sure that the Acquire EDS Weight Percents
check box iz checked in the Acquizition Options
Dialog to acquire EDS"WD5 data
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Edit the Spectrometer Order Number for all elements to change the acquisition order. Further, the user wishesto
use the same background correction method for both standards and unknowns, edit the Background Type for
Standardsto MAN for each element. Click the OK button returning to the Acquisition Options window. For
spectrometer efficiency and element volatilization issues the user redefines the acquisition order as seen below.

Acquisition Options i

— Click Element Row to Edit Acquisition Optionsz

Channel |[Element |Motor Crpstal Order |5td Bgd (Unk Bgd |E[)5 -

1 zl ka 1 PET 1 [ MAI "l- MAHN |

2 al ka 2 TAP 2 MAN MAHN

2 tika 3 LIF 1 MAN MAHN

4 v ka 3 LIF 2 MAN MAHN

5 cr ka 3 LIF 2 MAN MAHN

[ fe ka 3 LIF 5 MAN MAHN

¥ mn ka 3 LIF 4 MAN MAHN

a8 mg ka 2 TAP 2 MAN MAHN

i ca ka 1 PET 2 MAN MAHN

10 na ka 2 TAP 1 MAN MAHN =

‘I“II i . | 1 . i-l_!
— Acquisition Order —Acquisition Motion——————— 0K

" Channel Number ;

" Aszcending Angstroms " Synchronous Cancel

" Dezcending Angstroms .

&+ User Defined Order Number — Mizcellaneous Oplions

[¥ Return to On Peaks After Acquisition
[¥ Blank Beam After Acquisition

— Spectrometer BackLazh
v BackLazh Comrection on Spectrometers —
v E [¥ Measure Beam On Sample Acquizitions
[ Meazure Beam Un Wavescans

[ Meazure Abzorbed Cumrent

— Stage Backl azh [only with automation]

[T BackLash Comection on Standards
[T BackLash Comection on Unknowns
[ BackLash Comrection on Wavezcans

[T Usze Automatic Analyziz
[ Beam UH Dunng Spectrometer Motion
[ Acgune EDS Weight Percents

— Aiutomation Error Beporting [ Uze Automated PHA Control
[~ E-mail Motification of Ermrors [¥ Load Standard Data From File Setup

Click the OK button of the Acquisition Options window to return to the Acquire! dialog box.
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Modifying Standard Assignments
The standard assignments chosen by PROBE FOR WINDOWS may be inspected and edited by clicking the
Analyze! button from the main log window.

E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]
File Edit Standard #rap Analptical Bun  Output Help
Acquirel Analyzel Automatel Plot!

Un 1 setup ;j

TakeDff = 40 KiloWolts = 15 Beam Current = 40 Beam 5ize = 2
parameter initialization for 10 element pyroxenes

ODff-Peak Corrected or MAH On-Peak X-ray Counts:

ELEM: 51 ka al ka ti ka r ka cr ka fe ka mn ka mig ka BEAM
BGD : MAH MANH MANH MAN MAH MAH MANH MAH

{MOT : 1 2 3 3 3 3 3 2

CRYS: PET TAP LIF LIF LIF LIF LIF TAP

OBRDER.: 1 3 1 2 3 5 4 2

ELEM: ca ka na ka BEAM

BGD : MAH MANH

{MOT : 1 2

CRYS: PET TAP

ORDER.: 2 1

The program automatically wraps element data output to eight elements per line. If the extended format menu is
checked (activated from the Output menu) then the data is written out (in log window and to disk file, if enabled) as

far as necessary to theright.
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This opens the Analyze! dialog box.

! ;Analyze! =]

—Sample Ligt [multi-zelect] [double-click to zee intenszity data) | Analyze I Data KR aws
? 5 L Analyze Selected Line[s] | > :Excel
~ :waves-::aﬁs [ Pause Between Samples
" All Samples Delete Selected 5ample[s]

select All Undelete Selected 5ample[s]

Specified Euncentratiunsl Standard Azsignments | Name!Descriptiunl Conditions | Elements/Cations

| T otal Weight ] Total Oxygen
] Calculated Dxygen ] Exceszs Oxygen
] Atomic Weight ] Z - Bar

Copy | | | | |
< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -
i
« | v

Click the Standard Assignments button.
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The Standard and Interference Assignments dialog box opens.

Standard and Interference Assignments l

- Selected Samples

Cancel

Un 1 *szetup

Have Element Setup

Save Sample Setup

- Click Element Row to Edit Standard/Interference/¥olatile Assignments

Channel |[Element |X-Hay Analyzed |Standard |Interf-Ele ||nterf-5td
1 ] ka Yes : - 0,000
2 al ka Yes s s 0,000
2 ki ka Yes 212 s 0,000
4 ¥ ka Yes 211 . 0,000
b cr ka Yes 224 . 0,000
G fe ka Yes 203 s 0,000
¥ mn ka Yes 205 . 0,000
g mg ka Yes n7 . 0,000
9 ca ka Yes 210 . 0,000
10 na ka Yes a1 . 0,000
11 o Ho 1) s 0,000

Click the row of the element that the user wishes to change the standard assignment for.

158



This opens the Assignment Propertiesdialog 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 volatile element calibrations from this window.

Aszsignment Properties l

— Enter Standard Azsignments For: zi ka

0K

Element X-Hap Aszzigned Standard

[ Ellka  Z] RN a——— Cancel

— Interference Standard Azzignments

1st i j i j Remove I
2nd i j i j Remove I
3rd i j i j Remove I
4th i j i j Remove I

The standard uzed for the interference correction must contain a
known concentration of the interfering element and none of the
interfered element, nor any other interfening elements.
=

Calculate Interferences

=4

VYolatile Element Calibration 5ample Aszignment [zelect an unknown sample for calibration fit]

Un 1 =setup Yolatile element correction calibration samples
should be acquired using the *Volatile" button
in the Acquire window.

Yolatile element calibrations using an assigned
calibration sample are specified here. Yolatile
element zelf cahbrations are assigned to
themszelves.

Dizplay Yolatile Fit | Remove Yolatile Fit

Yolatile Correction Fit Slope Coefficient

Mo Yolatile Correction |
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Click the Assigned Standard menu box. A scrollablelist of al standards added to the current run are displayed.
Select anew standard for element si.

Aszzignment Properties

—Enter S5tandard Azsignments For: zi ka 0K
Element *-Ray Aszzigned Standard
is-i ;i ika ;i I 206 Orthopyroxene _'_i Cancel
- 81 Albite e T
_Interference Standard As| 202 Fayalite

1st 207 Kyanite - Remove |
210 Wollastonite
Z2nd 211 V205 Remove !

e

o — | 212 Rutile — Remove |
Ath j Remove !

Cilailite intcferences | The ztandard uzed for the interference comection must contain a
known concentration of the interfering element and none of the
interfered element. nor any other interfering elements.
=

L L

.

—¥olatile Element Calibration Sample Azzignment [select an unknown zample for calibration fit]

Un 1 =setup ¥Yolatile element correction calibration samples
should be acquired using the *"Yolatile" button
in the Acquire window.

Yolatile element calibrations uzing an assigned
calibration sample are specified here. Yolatile
element zelf calibrations are azsigned to
themzelves.

Dizplay Yolatile Fit HRemove Yolatile Fit

Yolatile Correction Fit Slope Coefficient

Mo Yolatile Correction i

Click the OK button returning to the Standard and Interference Assignments dialog box.
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Repeat these editing steps until all necessary element standard assignments have been modified. 1n this example, the

standard assignments for g, al, and mg are edited, resulting in the following window.

Standard and Interference Assignments l

- Selected Samples

Un 1

* zetup

Cancel

Have Element Setup

Save Sample Setup

- Click Element Row to Edit Standard/Interference/¥olatile Assignments

Channel |Element [X-Rayp Analyzed [Standard [Interf-Ele [Interf-Std
1 ] ka Yes 206 gy 0.0.0.0
2 al ka Yes 207 gy 0.0.0.0
3 ki ka Yes 212 gy 0.0.0.0
4 ¥ ka Yes 211 o 0.0.0.0
5 cr ka Yes 224 o 0.0.0.0
6 fe ka Yes 203 gy 0.0.0.0
i mn ka Yes 205 o 0.0.0.0
8 mg ka Yes 13 s 0.0,0.0
) ca ka Yes 210 o 0.0.0.0
10 na ka Yes | o 0.0.0.0
11 o No 0 i 0.0.0.0

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

! !Acquire! P =]
1 2 3 X ¥ z W
] 240.002 240.006 240.001 19.3720 35.7001 10.99%66 .999987
Faraday 1 2 3
| 10.00 .00 .00 .00
| 40552.0
Current 5 ample Start Standard or Unknown Acquisition
Un 1 = zetup
iData Rows: O [Good Data Rows: 0 Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center

Count Times Hate Meter

Analytical Conditions

Peaking

Click Element Row to Edit Count Times

ChannellElement|Motor  [Crystal [Dn-PeallHi-Peak|Lo-PeaklMaxCoulFactor [Wave [Peak [Quick

1 sika |1 PET 10.00 200 2.00 10000001 600 800 50

2 alka (2 TAP 10.00 200 2.00 10000001 600 800 50

3 hka (3 LIF 10.00 200 2.00 10000001 600 800 50

4 vka (3 LIF 10.00 200 2.00 10000001 600 800 50

b crka (3 LIF 10.00 200 2.00 10000001 600 800 50

b feka (3 LIF 10.00 200 2.00 10000001 600 800 50

P mnka (3 LIF 10.00 200 2.00 10000001 600 800 50

B mg ka (2 TAP 10.00 200 2.00 10000001 600 800 50

9 caka [l PET 10.00 200 2.00 10000001 600 800 50

10 naka (2 TAP 10.00 200 2.00 10000001 600 800 .50

< | »
Faraday Count Time I[E!!E— [" Update Selected Elements aK Cancel
Nominal Beam [n&) [4055200
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To edit the count times for any element click that row in the spreadsheet. This opensthe Count Time Properties
dialog box.

Count Time Properties |

—Enter Count Time Properties For: =i ka 0K
On-Peak Time Hi-Peak Time Lo-Peak Time
im iz-uu iz-uu Eanl:El
Wave Scan Time Peaking Time Quick Scan Time
|6.00 |8.00 |.50
Unknown Maximum Count : i1|][||]|]|]|]|]|]

Uze the Unknown Maximum Count to zpecify a desired
statistical significance instead of a fixed count time. If
the total counts acquired exceeds the Unknown M aximum
Count the acquisition will be considered complete.

Unknown Count Time Factor : i1

Usze the Unknown Count Factor to automatically change
the counting time for on. hi and lo count times for
unknown samples relative to standardz. For example, if
the on-peak time iz 10 and the Unknown Count Factor iz
2. then the ztandards will count 10 seconds: on-peak and
the unknowns will count 20 seconds on-peak.

Edit the Count Time text boxes with new times. To adjust the count times on unknowns, change the Unknown

Count Time Factor. Thisisthe 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 feature 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

To run analytical standards using automation, requires that the computer know the physical location of all the
standards for thisrun. Click the Automate! button from the main PROBE FOR WINDOWS log window.

E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]
File Edit Standard #rap Analptical Bun  Output Help
Acquirel Analyzel Automatel! Plot

Un 1 setup _*_I
TakeDff = 40 KiloWolts = 15 Beam Current = 40 HBeam 5ize = 2
parameter initialization for 10 element pyroxenes

ODEf-Peak Corrected or MAH On-Peak X-ray Counts:

ELEM: 51 ka al ka ti ka r ka cr ka fe ka mn ka myg ka BEAM
BGD : MAH MANH MAH MAN MAH MAH MANH MAH

{MOT : 1 2 3 3 3 3 3 2

CRYS: PET TAP LIF LIF LIF LIF LIF TAP

OBRDER: 1 3 1 2 3 5 4 2

ELEM: ca ka na ka BEAM

BGD: MAH MANH

{MOT : 1 2

CRYS: PET TAP

ORDER.: 2 1
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This opens the Automate! dialog box shown below.

- Automation Actions

PRI 3|

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

!;Autumate!
- Poszition List [multi-zelect] [double-click to zee data] ——
Move |
' Standards |5t 592 Fid 1 Uranium T aylor _:!
r.‘ Unknowns St 601 Fid 1 NaCl Ta_',llﬂl
St 602 Fid 1 BN Taylor .
; Wavescans o, 03 Fid 1 KBr Taylor Plot
All Samples |16y go4 Fid 1 CaF2 Taylor
St 605 Fid 1 ZnSe =
St GOG Fid 1 GaAs Taylor Fiducials
St 607 Fid 1 5b2Te3 Taylor ? ;
Select Stds | St 608 Fid 1 Csl Taylor Peaking
5t 609 Fid 1 Hg5 Taylor
St 610 Fid 1 TICI Taylor Conditions
Select All | St 611 Fid 1 PbS Taylor
St 612 Fid 1 NBS5160a Sample Setups
St 6132 Fid 1 NBS 478 Taylor —_———
Delete All 715 Fid 1 Pyrite #3 Taylor File Setups

Delete Selected 5amples | Impaort from ASCII File

Delete Selected Positions | Export Selected Samples

Row = Y [z [w |Grain #  [Focus
1 JER:LITIN 36.4474 107961 2 1 0

Ee¥ = 20 Beam Cumment = 30 Beam Size = 2 | Setup Humber = 0

File Setup =

- Automation Ophions

[ Calibrate on Assigned Standards
[T Use "Quick” Standards
I Use Eilament Standby After
[ Use Confirm During Acquisition
= Use BOMW Auta Focus
) Hew Samplel €0 Every Pont
) Digitized 7 Interval !__

Standard Pointz To Acquire ;E
Automate Confirm Delay [zec] ! 10

[0

Standard X Increment [um]

Re-5Standard ¥ Increment [um] ! 10

f+ Use Last Unknown [or Standard]
7 Use Digiticed Sample Conditions
" Use Digitized Sample Setups

" Use Digitized File Setups

Run Selected 5amples

The last set of digitized standards used is visible in the Position List list box of the Automate! window. Currently,
the standard block for the brass alloy run 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 opensthe AutomateDeleteAll window. Click the Y es button of the
AutomateDeleteAll window to clear the Position List list box of al displayed position samples.

— Position List [multi-zelect] [double-chck to see data] ——

] S |

—Automation Actions

Move
i+ Standarde |5t 592 Fid 1 Uranium Taylor -] —l [ Confirm Standard Positions
¢~ Unknowns |5t 601 Fid 1 NaCl Taylor Digitize [ Confirm Unknown Pozitions
 Wavescans |t 602 Fid 1 BN Taylor [~ Confirm Wavescan Positions
 All Samples St 603 F!d 1 KBr Taylor Plot
5t 604 Fid 1 CaF2 Taylor [ Calibrate Peak Positions
St 605 Fid 1 ZnSe —
St GOG Fid 1 GaAs Taylor Fiducials [T Acquire Standard Samples
5t 607 F!d 15b2Te3 Taylor ? Peakin [ Acquire Unknown Samples
Select Stds | St 608 Fid 1 Csl Taylor 9 ™ Acaquire W S ampl
St 609 Fid 1 HgS Taylor bbbl e
St 610 Fid 1 TICI Taylor Conditions [ Acquire Standard Samples [again]
Select All | St 611 Fid 1 PbS Taplor
St 612 Fid 1 NES5160a Sample Setups | - Aytomation Options
St 613 Fid 1 NBS 478 Tavlor —
Delete Al AutomateDeleteall ed Standards
e ards
Delete Sele: | ? [Delete all position samples currently lizked in position list from the pozition databaze? iy sital

Delete Selec

Acquizition
HiE
Ex ey Fomt

Interval I

T

Automate Confirm Delay [zec) I 10

[10

Re-Standard ¥ Increment [um] I 10

How Eal Tes

1
Standard Pointz To Acquire
Standard X Increment [um]
@ Use Last Unknown [or Standard]
{1 llse Digitized Sample Conditions
" Use Digitized Sample Setups
" Use Digitized File Setups

= n sm ant = - cam Size = 2 T FoIT
K_e"s' n 20 Beam Current = 30 Beam Size = 2 | Setup Mumber = 0 Run Selected Samples
File Setup =

The FiducialDeleteUnr efer enced window opens. Click theY es button to clear the fiducial coordinate set from the

position database.

FiducialD eletelUnreferenced

(9

@

Mo I Canicel I

Fiducial zet 1 iz not referenced by any pogition zamples in the position databaze. Do vou want to delete this fiducial zet?
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Click the Import from ASCII File button of the Automate! dialog box to import position samples from a

previously saved ASCII file.

!;Autumate!

- Poszition List [multi-zelect] [double-click to zee data] ——

& Standards
" Unknowns
' Wavescans
. All Samples

Select Stds

Select All

Delete All

g

Delete Selected 5amples |

Impaort from ASCII File

Move |
Plat

Fiducials

Peaking

Conditions

PRI 3|

— Automation Actions

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples

[~ Acquire Unknown Samples

[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

Sample S5etups

File Setups

Delete Selected Positions |

Export Selected Samples

W

fow  [HNNNNY

Grain #

Focus

— Automation Optionsz

[ Calibrate on Assigned Standards
[T Use "Quick” Standards
I Use Eilament Standby After
[ Use Confirm During Acquisition
= Use BOMW Auta Focus
) Hew Samplel €0 Every Pont
) Digitized 7 Interval !-_

—

Automate Confirm Delay [zec] ! 10

[0

Standard Pointz To Acquire

Standard X Increment [um]

Re-5Standard ¥ Increment [um] ! 10

f+ Use Last Unknown [or Standard]
7 Use Digiticed Sample Conditions
" Use Digitized Sample Setups

" Use Digitized File Setups

Run Selected 5amples
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This action opens both the Standard Position File Name Strings and the Open File To Import Position Data
From windows. The former window is based on the name strings in the PROBEWIN.INI file. The user has
previously digitized all standard blocks and created STDPOSx.POS files. Three STDPOSx.POS files are typically
loaded for silicate runs, STDPOS1.POS, STDPOS2.POS, and STDPOS3.POS. The default location for *.POS files
isat C:\Program Files\Probe for Windows\UserData.

Standard Position File Name Strings

STDPOS51.POS = Rectangular A
STDFOS52Z.FOS = Taylor with JEOL std
STDPO53.POS = Rectangular B
STDPOS4.POS = Carbonates
STDPOS55.FOS = Sulfides
STDPOSGE.POS = User Defined
STDPOSY.PO5S = User Defined

Laak ir: | £ UserD ata

[2} Stdpos1 pos
Stdpoz2.pos
Stdpoz3.pos

Stdpozd.pos

File name: Iuntitled.pu:us Open I
Filez of twpe: IASEII Poszitian Files [*.POS) _VJ Cancel |
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Typein the appropriate file name in the File name text box or simply highlight the filein the list and click the Open
button.

Open File To Import Position Data From |

Loak jr: Itj UszerD ata __:l ﬁl ==

3 Stdpos? . poz
:3] Stdpogd. poz
|3] Stdposd pos

File name: IStdpDﬂ pioz Open I
Files of type:  [45C11 Position Files [*POS) | E i) |

This action opens the FiducialL oad window. Click the Y es button to do afiducial transformation on this pre-
digitized standard block to obtain an accurate set of standard positions.

Fiduciall oad I

—
'-\?r) Do you want ta tranzform the zample positions wsing sample fiducialz for position matris transformation?

Eanceq

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 Positionz For Fiducial Set 4 0K
Fiducial Description !he for Windows\UserData\Stdposz1.pos = I
ance
Pointit bt Y Z W

1 |4.4807 [15.3985 [10.9992 ]
2 |27.4548 [15.5285 {11.0263 ]
3 [15.7421 |46.354 [10.9422 [1]
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This action causes the stage motors to drive to the first fiducial coordinate in itslookup table. The

FiducialVerifyFiducial window appears. Adjust the stage motors to center the first fiducial mark, click the OK
button.

FiduciaVerifyFiducial ]
-

.1 Pleasze adjust the stage position for fiducial # 1 to the exact center of the alignment mark. Click OF. or <enter: when

ready or click Cancel or <esce to quit,
Eancell

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

Fiducial¥erifyFiducials

]|

) Specimen tilt in radians:
\lf} Thetax = -1.971077E-04 Thetay'= -2 6730E5E 03 Theta= 2 EB5303E-03
Specimen it in degrees;
Thetax = -1.123344E-02 Thetar'= - 1534418 Theta= 1538563

The program then imports and updates the position coordinates of all of the standards in the pre-digitized standard

position file. The Automatel mportPositions window opens. Click the OK button returning to the Automate!
window.

AutomatelmportPozitions

]|

S o
\i}‘) Sample positions imported fram C:A\Program FilezhProbe for Windowsh\L seriDatahStdpos] . pos;: 32
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The Automate! window would appear as below. The currently transformed standard position fileislisted in the
Position List list box.

!;Autumate!

+ Standards

St

211 Fid 1 ¥205

Poszition Lizt [multi-zelect] [double-click to zee data] ——
J Move
e

"~ Unknowns
" Wavescans
" All Samples

Select Stds
Select All

Delete All

5t
St
5t
St
St
5t
St
5t
St
St
St
St
St

212 Fid 1 Rutile

217 Fid 1 5r-Feldzpar
218 Fid 1 Celzian
219 Fid 1 Gahnite
220 Fid 1 Rhodonite
222 Fid 1 Hi-Olivine
223 Fid 1 HbO

224 Fid 1 Cr203

230 Fid 1 Sodalite

231 Fid 1 Fluorophlogopite

234 Fid 1 ThO2
235Fid1 UD2

238 Fid 1 An100-12
254 Fid 1 Anhydrite

Delete Selected 5amples

Delete Selected Positions ]—

Digitize

Plat

Fiducials

Peaking

Conditions
Sample S5etups

File Setups

Impaort from ASCII File

Row =
1

Export Selected Samples
Y [z [w |Grain #  [Focus
2001858 109942 1 1 1]

IS B3

- Automation Actions

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

-Automation Options

[ Calibrate on Assigned Standards
[T Use "Quick” Standards
I Use Filament Standby After
[ Use Confirm During Acquisition
I Use Bl G ES G
7 Hew Sampl
o Dictoed

Standard Pointz To Acquire 1&
Automate Confirm Delay [sec] | 1p
Standard X Increment [um] 10

Re-Standard ¥ Increment [um] | 1

t+ Use Last Unknown [or Standard]
o | ze Nigitized -:Ir-."".?'.-'fé.:' Conditions
" Use Digitized 5ample Setup

" Use Digitized File Setups

Run Selected 5amples ‘

Repeat the same loading procedure for the other two standard position files required for use in the automation. After
clicking the Import from ASCI|I File button, the Automatel mportFile window opens.

AutomatelmportFile

\"-:) The Automate list already containg pozition samples. Do pou want to delete all pozsitions in the Autamate list first?

Yes | ‘N Eancel]

Typically, when using more than one standard mount, the user would not delete all positionsin the Position List,
instead appending the additional position files to the first file.

171



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 have the computer drive
to any standard located on the three blocks. The user may click the M ove button of the Automate! window opening
the Move Motors and Change Crystalsdialog box. Then, click the Positions button.

l;.ﬁc’utumate!

St 602 Fid 2 BN Taylor
5t 603 Fid 2 KBr Taylor
St 604 Fid 2 CaF2 Taylor
St 605 Fid 2 ZnSe

t 606 Fid 2 GaAs Tavlor

" Unknowns
i Wavescans
" All Samples

— Position Lizst [multi-select] [double-chick to see data] —
' Standards  [St 601 Fid 2 NaCl Taylor -]

= 1o]x]

-Automation Actions

[~ Confirm Standard Positions

Digitize [~ Confirm Unknown Positions

E;Huve Huturs and Change Crystals }

[T Confirm Wavescan Positions

[~ Calibrate Peak Positions

Plut

Select - Stage Target Positions Remove Faraday Go {33 _
Selec = Y 4;’ t [again]
I 46.7250 v Update Positions Positions
Delet: = 2l Increment Free/Clear Stage Ftlards
— |[110502 |3 &1 01540
I Stage Backlash &l e
Del G Jog Spectrometers Close | ETI'
Deli - Spectrometer Target Positions g
ow 1 2 3 _F;Dim
1 lpeT = frap =] fur =] =] | =] =
| 240.002 | 240.003 | 240.0m | | | E
[Ca xllva =] fsi ke = [Fe slke =] [ = [ = = = =] Lo
¥ Spectrometer Backlazh I 10
}{10

i+ Use Last Unknown [or Standard]
1 Use Digitized Sample Conditions
i~ Use Digitized Sample Setups

" Use Digitized File Setups

ke = 15 Beam Eurrent = 40 Beam Size = 2

| Setup Number = 0

File Setup =

Run Selected 5amples |
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This opens the Position Database dialog box. From here any sample that has been digitized can be located by
simply selecting it and clicking the Go button.

L8 position Database i
— Position 5amples [double-click to see data) G
o
{* Standards  [St 211 Fid 1 V205 -]
i Unknowns 5t 212 Fid 1 Rutile
5t 213 Fid 32 Hematite Update
? :‘::';‘“'“I'"* St 217 Fid 1 Sr-Feldspar e
amples gy 218 Fid 1 Celsian Edit
St 219 Fid 1 Gahnite | '
5t 220 Fid 1 Rhodonite

5t 222 Fid 1 Ni-Dlivine Re-lLoad
S5t 223 Fid 1 NbD  —
St 228 Fid 3 Zn0 Stage
Mumber of St 230 Fid 1 Sodalite e
Positions 5t 231 Fid 1 Fluorophlogopite

St 234 Fid 1 ThO?2 st

128 '_! Cloze
How = L [z [w |Grain #  [Focus
1 RN 28 1961 | 10,9823 1 1 1]
Ke¥ = 15 Beam Current = 40 Beam Size = 2 | Setup Humber = 0
File Setup =

Once the stage motors drive the stage to the chosen standard, exit the Position Database by clicking the Close
button. Likewise, the user may close the Move Motors and Change Crystals window by clicking its Close button,
returning to the Automate! window.

This concludes the initial parameter setup portion of PROBE FOR WINDOWS.
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Automation Actions

Confirm Standard Positions

All of the basic peak centering and x-ray count acquisition procedures may be automated. Thisis 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 now be highlighted in the Position List list box.

!;Autumate!

- Poszition Lizt [multi-zelect] [double-click to zee data] -

+ Standards St

i Unknowns St 306 Fid 2 Chromite #5 Taylor
5t 307 Fid 2 Sphene #1a Taplor

{ Wavescans | 300 £ 5 Hematite #2 Tayplor

O All Samples |5y 309 Fid 2 Olivine #1 Taylor

St 310 Fid 2 Barite #4 Taylor

St 311 Fid 2 YAG Garnet Taylor

5t 312 Fid 2 Spinel Taylor

S5t 313 Fid 2 Benitoite Taylor

5t 314 Fid 2 Anhydnite #4 Taylor

315 Fid 2 Wollaztonite #2 Tayl

16 Fid 2 5:Ti03 Taylor

317 Fid 2 MgO Taylor

Select All

St

38 Fid 2 Al203 Taylor
319 Fid 2 5102 Quartz Taylor

Delete All

305 Fid 2 Zucon #1 Taylor _:j

Move

Digitize
Plat

Fiducials

Peaking

Conditions
Sample S5etups

File Setups

Delete Selected 5amples . Impaort from ASCII File

Delete Selected Positions ]— Export Selected Samples
Row = Y [z [w |Grain #  [Focus
1 iER:Ev I 36 4523 107984 2 1 1]

etup Number

IS B3

- Automation Actions -

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

- Automation Ophions

[~ Calibrate on Assigned Standards
[T Use "Quick” Standards

= Use Filament Standby After
[~ Use Confirm During Acquisition
;"" U=ze BlIM Auto Focus

T H

Standard Pointz To Acquire

—

Automate Confirm Delay [sec] | 1p

[10

Re-Standard ¥ Increment [um] | 1

Standard X Increment [um]

t+ Use Last Unknown [or Standard]
7 Use
" Use Digitized 5Sample Setups
" Use Digitized File Setups

[Figitized Sample Conditions

Run Selected 5amples
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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. Click the Run Selected Samples button.

!;Autumate!

Poszition Lizt [multi-zelect] [double-click to zee data] -

+ Standards St
" Unknowns |5t
" Wavescans
" All Samples i

Select Stds 5t
St
Select All ot

Delete All

Delete Selected 5amples

Delete Selected Positions ]—

305 Fid 2 Zucon #1 Taylor
306 Fid 2 Chromite #5 Taylor
5t 307 Fid 2 Sphene #1a Taplor
5t 308 Fid 2 Hematite #2 Taylor
309 Fid 2 Olivine #1 Taylor
St 310 Fid 2 Barite #4 Taylor

St 311 Fid 2 YAG Garnet Taylor
5t 312 Fid 2 Spinel Taylor

312 Fid 2 Benitoite Taylor
314 Fid 2 Anhydrite #4 Taylor

J16 Fid 2 5:Ti02 Taylor
317 Fid 2 MgO Taylor

38 Fid 2 Al203 Taylor
319 Fid 2 5102 Quartz Taylor

315 Fid 2 Wollaztonite #2 Tayl

F Y

Move

IS B3

- Automation Actions

[+ Confirm Standard Positions:

Digitize

Plat

Fiducials

Peaking

Conditions

Sample S5etups

File Setups

Impaort from ASCII File

Row = Y [z
1 TR 7 36 4523 107984 2

Export Selected Samples
[w |Grain #  [Focus
1 1]

[~ Confirm Unknown Positions
[~ Confirm Wavescan Positions

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
[~ Acquire Unknown Samples
[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

-Automation Options

[~ Calibrate on Assigned Standards
[T Use "Quick” Standards

I Use Filament Standby After
[~ Use Confirm During Acquisition
£ Aufa Facus

Standard Pointz To Acquire

] L]
Automate Confirm Delay [sec] | 1p

[10

Standard X Increment [um]

Re-Standard ¥ Increment [um] | 1

t+ Use Last Unknown [or Standard]
0 Use Digitized Iitions
" Use Digitized 5ample Setup
" Use Digitized File Setups

= AT B ATl

Run Selected 5amples

The AutomateConfirmSelected window opens informing the user that thirteen standards were chosen and asks if

you want to run these automated samples, click Yes.

AutomateConfirm5 elected

D

Mumber of Standard Fosition Samples: 13
MHumber of Unknown Position Samples: O
Mumber of \Wavescan Pozition Samples; 0

Are pou sure you wank to iun thesze automated zamples?
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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 anew, 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, alowing the user to pause the
countdown and adjust the sample position.

Confim Posiions |

5t 81 Albite

Please adjust the sample stage poszition and  Time remaining
click OK when ready. If you need more time IT

chck the Pause button.

Remove Continue Cancel 1] .4
Faraday : ]

After the final standard is confirmed, the AcquireStop window appears. In this example standards on several
standard blocks are located and confirmed. Click this OK button returning to the Automate! dialog box.

AcquireStop i

-
'-\1.) Automation Completed
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Calibrate Peak Positions
X-ray peaking may be automated from the Automate! window as follows.

The Select Stds button from the previous step highlighted all of the standards added to the current run. Presently the
Position List list box in the Automate! window contains both the analytical and MAN background standards for the
current run. Since x-ray peak centering is only done on the primary analytical standards, either re-select the primary
analytical standards or de-select the additional MAN background standards from the Position List list box. Under
Automation Actions click only the Calibrate Peak Positions box. Under Automation Options click the Calibrate on
Assigned Sandards and Use Confirm During Acquisition boxes. Finaly, click the Peaking button to open the Peak
Center dialog box.

=]

— Position List [multi-select] [double-chck to see data] — — Automation Actions
Move |

QR ELLET S St 206 Fid 1 Orthopyroxene B [~ Confirm Standard Positions
¢ Unknowns: SISPIFSTUREAT]E Digitize [~ Confirm Unknown Poszitions
¢ Wavescans |2! 208 Fid 1 Benitoite ———— | [T/ Confirm Wavescan Positions
Al Samples St 209 Fd 3 Cuprite y Plot

5t 210 Fid 1 Wollastonite —— 1 | | Calibrate Peak Positions

St 211 fid 1 Y205 z z

5t 212 Fid 1 Rutile Fiducials " Acquire Standard Samples

%t 213 Fid 3 Hematite - [ A ire Unk 5 |
! 3 Peaking cquire Unknown Samples
Select Stds | 5t 217 Fid 1 Sr-Feldspar [T Acquire Wavescan Samples

5t 218 Fid 1 Celsian

St 219 Fid 1 Gahnite Conditions | | [ Acquire Standard Samples (again)
Select All | St 220 Fid 1 Rhodonite

5t 222 Fid 1 Ni-Olivine Sample Setups | — Automation Options

St 223 Fid 1 HbO —
Delete All | St 224 Fid 1 Cr203 i File Setups [ Calibrate on Assigned Standards

[T Use "Quick" Standards
[~ Uze Filament Standby Sfter
¥ Use Confirm During Acquizition

Fuvnnrk Colartad Samnlac “r - -

Delete Selected 5amples | Import from ASCIH File
Delete Salartad Basitinne |
Peak Center

—Poak Conter |
R .

10“‘ — Elements to Peak [multi-select] | — Peak Center Method —————————————— o ral I
si ka Motor 1 PET [&]/| | =1 [5

al ka Motor 2 TAP 1 - ul.:'a[a olic Fit i
ti ka Motor 3 LIF iR Cancel | |1 [0
v ka Motor 3 LIF i IT
cr ka Motor 3 LIF
fe ka Motor 3 LIF m] I
mn ka Motor 3 LIF — Peak Center Ophtionsz 10
mg ka Motor 2 TAP
ca ka Motor 1 PET [~ Displap Spectrometer Pre-Scan for Confirmation ar!c!ard]
[~ Move To On Peaks If Selected pditions
Plot Selected Peak Center | iE
ke¥ = 15 Beam Current = 40 Beam S5ize = 2 [ Setup Humber = I

Run Selected Samples |

File Setup =
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In the Peak Center dialog box, select all the elements from the Elements to Peak list box, next 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. Click the OK button of the Peak Center window.

Click the Run Selected Samples button from the Automate! window.

This opens the AutomateConfirmSelected window. To run these automated samples, click Yes.

AutomateConfirm5 elected |

|/$ Mumber of Standard Fosition Samples: 3
i MHumber of Unknown Position Samples: O

Mumber of \Wavescan Pozition Samples; 0

Are pou sure you wank to iun thesze automated zamples?
] me |

The stage motors move to the position coordinates of the first standard highlighted in the Position List list box and
the Confirm Positions window opens. Thiswindow allows the user to readjust if necessary the stage motors (X, Y,
and Z) to anew, clean analysis position. Click the OK button of the Confirm Positions window when done and the
spectrometers go through the peaking routine to peak center the spectrometer position to the x-ray maximum for all
the elements assigned to that standard. After finding a new peak position and reporting the results to 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.
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The following summary of the peak center automation for the primary standards is found in the main log window.

E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]

File Edit Standard #rap Analptical Bun  Output Help

Acquirel Analyzel Automatel Plot!
=
Interval Peak Center Results:
Element Spectr Peaked OnPeak 5StartI SEtopIl StartPBE StopPB
=i ka 1 PET Yes 228.117 4225.4 4865.8 334.68 385.41
al ka 2 TAP ¥Yes 90.3930 2702.3 22623.9 26.19 219.25
ti ka 3 LIF ¥es 191.136 1413.3 1969.5 185.34 258.30
r ka 3 LIF Yes 174.110 1882.5 2519.9 212.11 283.93
cr ka 3 LIF ¥Yes 159.153 2912.3 4182.9 194.15 2785.86
fe ka 3 LIF ¥Yes 134.537 2869.4 4393.0 127.53 195.24
mn kKa 3 LIF Yes 146.078 2610.1 3786.4 147.57 214.07
my ka 2 TAP ¥Yes 107.490 3120.5 12125.9 67.02 260.42
ca ka 1 PET Yes 107.476 10986.9 11071.5 254.77 256.73
na ka 2 TAP Yes 129.703 1546.3 2160.4 79.81 111.50
Calibrate Peak Positions Automation Action is Completed
I
-
1| | v

All elements were peak centered using the Interval Halving method. The new peak locations (OnPeak) along with
the start and stop intensities in counts per second and

peak-to-backgrounds are listed. The final on-peak intensities (Stopl) are valuable for adjusting count time
parameters for your standardizations to improve statistics.
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Acquire Standard Samples

The next step isto calibrate the analytical and MAN background standards in preparation for unknown samples.
The user may choose to run both types of standards together or separate them. In the latter case, the MAN
background standards would normally be acquired first since backgrounds drift less than peak intensities.

Here, the user will automate the entire acquisition of x-ray counts on all standards. Click the Select Stds button in
the Automate! dialog box. Thisselectsall current standardsin the run, highlighting them in the Position List list
box. Next, under Automation Actions, click only on the Acquire Standard Samplesbox. From the Automation
Options choices select the number of Sandard Points To Acquire and whether to Use Confirm During Acquisition.
In this example, four standard points are chosen along with a Sandard X Increment of 10 um. Finally, click the
Run Selected Samples button.

! ;Autumate! (= =]

- Poszition List [multi-zelect] [double-click to zee data] - - Automation Actions -

Move

{* Standards  [St 305 Fid 2 Zircon #1 Taylor | —J [" Confirm Standard Positions
" Unknowns |5t 306 Fid 2 Chromite #5 Taylor " Confirm Unknown Positions

" Wavescans |2t 307 Fid 2 Sphene #1a Taylor " Confirm Wavescan Positions

S5t 308 Fid 2 Hematite #2 Taplor Plot
(" All Samples oy 309 Fid 2 Olivine #1 Taylor — ™ | [ Calibrate Peak Positions
St 310 Fid 2 Barite #4 Taylor =
St 311 Fid 2 YAG Garnet Taylor Fiducials ¥ Acquire Standard Samples
5t 312 Fid 2 S5pinel Taylor i E Acquire Unk 5 I
Select Stds | [St 313 Fid 2 Benitoite Taglor | Peaking ? G
St 314 Fid 2 Anhydrite #4 Taylor —_—— s YO e
St 315 Fid 2 Wollastonite #2 Tayl Conditions I™ Acquire Standard Samples (again)
Select All 316 Fid 2 51TiD3 Taylor - %
317 Fid 2 MgD Tayplor Sample Setups | — Aytomation Oplions
318 Fid 2 AI203 Taylor —
Delete All 319 Fid 2 SiD2 Quart=z T aylor File Setups [" Calibrate on Assigned Standards
L - [T Use "Quick™ Standards
Delete Selected Samples Import from ASCII File 7| Use Eilament Standby After
' [+ Use Confirm During Acquisition
Delete Selected Positions ]— Export Selected Samples [ Use BOM Auto Focus
o E 2y Point
Row = Y 72 ' Grain # |Focus ~ Digitiza: i 4{ f—-—‘
1 149862 | 36.4523 | 10.7984 |2 [1 0 S et

Standard Pointz To Acquire 1:]
Automate Confirm Delay [sec] | 1
Standard X Increment [um] 10
Re-5tandard ¥ Increment [um] | 1

t+ Use Last Unknown [or Standard]

o ee D

" Use Digitized 5Sample Setups
" Use Digitized File Setups

trZed srampl e Eonaitiomns

Cumrent 40 Beam Size 2 Setup Number

Run Selected 5amples

File Setup =
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The familiar AutomateConfirmSelected window opens again, informing the user that thirteen standards are chosen
and asks if you want to run these automated samples, click Yes.

AutomateConfirm5 elected |

|/$ Mumber of Standard Fosition Samples: 13
i MHumber of Unknown Position Samples: O

Mumber of \Wavescan Pozition Samples; 0

Are pou sure you wank to iun thesze automated zamples?
] me |

The stage moves to the coordinates of the first highlighted standard in the Position List list box. If the Use Confirm
During Acquisition box is checked then the Confirm Positions window will open. A complete analysisis acquired
on all elements in the current sample, x-rays are counted on peak only for times specified in the Count Times
window. Finally, the Faraday cup is measured. The stage jogs 10 um in the X direction and this procedure is
repeated for the number of points specified in the Sandard Points To Acquire text box of the Automate! dialog box.
After completing data collection on the first standard, the stage travels to the next highlighted standard in the list box
and acquires four complete analyses on that standard. This procedureis repeated for all selected standards. After
finishing the automation schedule the AcquireStop window opens and requires the user to click the OK button
thereby returning to the Automate! window.
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The following log window illustrates typical on-peak x-ray count data (in cps) for the Taylor Quartz standard.

E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]

File Edit Standard #rapy  Analgtical Bun  Output Help
Acquirel Analyzel l Automatel! I Plot

5t 319 Set 1 5i02 Quartz Taylor .:J
TakeOff = 40 EKiloVolts = 15 Beam Current = 40 Beam 5ize = 2

Off-Peak Corrected or MAH On-Peak X-ray Counts:

ELEM: 51 ka al ka ti ka r ka cr ka fe ka mn ka mig ka BEAM
BGD : MAH MANH MAH MAN MAH MALH MAH MAH
{MOT : 1 2 3 3 3 3 3 2
CRYS: PET TAP LIF LIF LIF LIF LIF TAP
ORDR: 1 3 1 2 3 5 4 2
496G 9374.5 70.7 2.7 3.7 5.9 10.8 6.6 35.1 40.463
50G 9309.0 72.1 2.5 4.4 4.4 10.6 7.5 32.2 40.468
hlG 9342.3 72.8 1.7 4.0 5.7 8.9 9.5 33.8 40.497
526G 93635.9 T7.6 2.0 3.0 4.7 11.6 7.2 35.8 40.471
AVER : 9347.9 73.3 2.2 3.8 5.2 10.5 7.7 34.2 40.475
SDEV: 29.3 3.0 2h .6 7 1.1 1.3 1.6 015
151IG: 30.6 2.7 -5 .6 7 1.0 9 1.8
SERR.: 14.6 1.5 2 .3 .4 . B .6 .8
FRSD: .3 4.1 20.6 15.6 14.2 10.9 16.3 4.6
ELEM: ca ka na ka BEAM
BGD : MAH MANH
{MOT : 1 2
CRYS: PET TAP
ORDER: 2 1
419G 34.3 17.0 40.463
A0 31.6 16.9 40.468
MG 3.1 19.0 40.497
52 33.3 18.1 40.471
AVER: 32.3 17.8 40.475
SDEV: 1.8 1.0 .015
151G: 1.8 1.3
SERR.: .9 A
2RED: 5.7 5.6 _J
anuire Initial Standard Samples Automation Action is Completed ;j

In addition to the four individual lines of count data, the AVER, SDEV, 19G, SERR, and %R are calculated. The
AVER (average) isthe average intensity reading of each element column. The SDEV (standard deviation) is the
range of these results, 19 G (one sigma) is the predicted standard deviation, and the SERR (standard error) is
essentially the precision of the average. The %R number isthe 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
twelve standards are not shown here to save space.
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Evaluate Standard Count Data

After dl the standard data is acquired it is useful to examine the raw on-peak counts to check for and delete any
obviously bad data points. Click the Analyze! button in the main PROBE FOR WINDOWS log window.

E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]
File Edit Standard #rap Analptical Bun  Output Help
Acquirel Analyzel Automatel! Plot!

Aoguire Initial Standard Samples Automation Action is Completed ;I
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This opens the Analyze! dialog box.

! ;Analyze! =]

— Sample List [multi-zelect] [double-click to zee intensity data) | Analyze I Data KB aws
(+ Standards (St 212 Set 1 Rutile _f_! Analyze Selected Line[s] | >>Ezcel
 Unknownsz St 222 Set 1 Ni-Olivine I
 Wavescans |3t 224 Set 1Cr203 [ Pausze Between Samples
o St 317 Set 1 MgO Taylor

All S5amples g, 318 5et 1 AI203 Taylor . Delete Selected Sample(s)
Select All 23 5s ain2 sty Undelete Selected Sample[s]
Specified Euncentratiunsl Standard Azsignments | Name!Descriptiunl Conditions | Elements/Cations

| T otal Weight ] Total Oxygen
I Calculated Dxygen I Exceszs Oxygen
I Atomic Weight I Z - Bar

Copy | | | | |
< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -
i
« | v

The Sample List list box contains the list of the standards that data has been acquired on. To examine the raw count
data acquired on any standard run under automation, first select the standard of interest and click the Data button.
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The raw count data for the four automated standard analyses of the Tephroite standard are shown below. Each
individual line (9G to 12G) isillustrated along with the Average, Sd Dev, OneSgma, Sd Err, ¥Rel SD, Minimum
and Maximum of the acquired points. This count datais also printed to the log window.

E !Analyze! Hi=

~ Sample List [multi-select) [double-click to see intensity data] - - Analyze | Data | KRaws

(¢ Standards:  [St 81 Set 1 Albite Analyze Selected Line(s] | »>Excel
=~ Unknown: St 203 Set 1 Fayalite
A I~ Pause Between Samples
™ Wavescans
~ AllS I 206 Set 1 Orthopyroxene
amples gy 207 Set 1 Kyanite Delete Selected Sample(s]

St 210 Set 1 Wollastonite =l

Select All I

Specified Concenlrationsl Standard Assignments | Name!DescliptionI Conditions | Elements/Cations |

Undelete Selected 5ample[s]

5t 205 Set 1 Tephioite [ 000 Total Weight % [ 000 Total Oxygen

TakeOff = 40 KiloYolts =15 Beam Cutent = [ gpp  Calculated Oxyg [ 000  Excess Dxpgen

Il:ger?seil?;nssirllzgouﬁls Per Second l 20007 [ Atomic Weight I 000 Z-Bar

Copy sika MAN [alka MAN [tikaMAN [vka MAN [cr ka MAN [fe ka MAN [mn ka MAN [mg ka MAN [ca ka MAN [na ka MAN [Beam
Average: 496.0 89.4 36 58 10.3 26.6 3821.9 101.9 53.9 2249 405
Sid Dev: 15.9 1.6 7 4 B 7 39.7 31 32 1.7 .0
OneSigma: 15.8 2.0 .6 .8 1.0 1.6 19.5 3.2 23 1.5
Std Em: 7.9 .8 .3 .2 3 4 19.8 1.6 1.6 .8
%Rel SD: 6 1.8 19.1 6.4 6.2 28 1.0 21 6.0 74
Minimum: 2474.2 87.7 27 5.3 98 259 3763.2 97.5 51.0 207 40.4
Maximum: | 2512.0 91.3 4.1 6.1 11.1 275 3849.4 104.2 58.5 24.4 40.5

4 3

Delete Selected Line[s] | Undelete Selected Line(s] I List Report | Calculation Options |

Copy sika MAN [alkaMAN [tikaMAN [vkaMAN [crka MAN [fe ka MAN [mn ka MAN [mg ka MAM [ca ka MAN [na ka MAN [Beam =«
9G 49 91.3 4.1 6.1 98 259 38416 102.1 58.5 24.4 405
106G 2474.2 88.6 4.1 56 1.1 26.1 38335 97.5 53.3 225 40.4
116 2500.5 87.7 27 6.0 10.5 275 3763.2 104.2 52.7 241 40.4
126G 2512.0 89.9 33 5.3 9.8 27.0 3849.4 103.9 51.0 207 405

: o
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Examine the raw count data for each standard. If more than one sample/standard is selected for analysis, select the

Pause Between Samples check box. When this box is checked, the program will automatically pause after

displaying each analysis until the user clicks the Cancel or Next buttons on the Analysis Status window. If there

are any bad data points, use the Delete Selected Line(s) button to flag aline of data as bad. In the Tephroite

standard, seen below, line 11G (good) is deemed a bad data point since its cps value is very low compared to the
other threelines. Click on the line number, highlighting the line. Next click the Delete Selected Line(s) button.

! !Analyze! _[O0]
- Sample List [multi-select] [double-click to see intensity data] | Analyze | Data KRaws
(* Standards 203 Set 1 Fapalite e Analyze Selected Line(s] | »>Excel
~ Unknowns B B 5 i
P reerans 206 Set 1 Orthopyroxene _| " Pause Between Samples
~ AllS I St 207 Set 1 Kyanite
amples gy 710 S5et 1 Wollastonite __] Delete Selected Sample(s)
St 211 Set 1 ¥205 ind
Select All = Undelete Selected 5ample(s)
Specified Concenlrationsl Standard Aszzsignments | Name!DescriptionI Conditions | Elements/Cations |
5t 205 Set 1 Tephroite .000  Total Weight % [ .o00 Total Ozygen
nggﬂfl =S4_IJ KiIgVoIts =15 Beam Cument = 000  Calculated Oxygen 000 Excess Oxygen
eam Size = — z i e o
Intenzities in Countz Per Second 000 Atomic Weight 000 Z-Bar
Copy si ka MAN [al ka MAN [tika MAN [v ka MAN [cr ka MAN [fe ka MAN [mn ka MAN [mg ka MAN [ca ka MAN [na ka MAN [Beam
Average: 41960 89.4 36 5.8 10.3 26.6 3821.9 101.9 539 229 40.5
Std Dev: 159 1.6 7 4 .6 7 39.7 31 32 1.7 .0
OneSigma: 15.8 3.0 .6 .8 1.0 16 195 3.2 23 15
Std Emr: 79 .8 3 2 3 4 19.8 16 1.6 .8
%Rel 5D: .6 1.8 19.1 6.4 6.2 28 1.0 31 6.0 74
Minimum: 2474 2 87.7 27 5.3 9.8 259 3763.2 975 51.0 20.7 40.4
Maximum: 25120 91.3 41 6.1 11.1 275 3849.4 104.2 58.5 24 4 405
L »
Delete Selected Line[s] | Undelete Selected Line(s] I List Report | Calculation Options |
Copy | sikaMAN [alkaMAN [tikaMAN [vka MAN [crka MAN [fe ka MAN [mn ka MAN [mg ka MAN [ca ka MAN [na ka MAN [Beam  «
9G 24973 91.3 4_1 B.1 9.8 259 3841.6 1021 58.5 24.4 405
106G 2474 2 88.6 11.1 261 38335 97.5 53.3 22.5 40.4
116 25005 -m--m- 3763.2 1042 | 527 | 241 | 40.4 ]
126G 2512.0 89 9 2? 1] 3849.4 103.9 51. l] 2I] i 405

s
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This opens the SampleDeletel ines window.

SampleDeletelines I

-
'-@ Delete line(z] 11, inzample 5t 205 5et 1 Tephroite?

Click the Y esbutton. The computer will flag this line with a B (bad) and ignore this data for any subsequent
calculations.

Click the Data button again to re-analyze the remaining data lines for statistical parameters. Remember one can
always undelete data lines with the Undelete Selected Ling(s) button.

At this point, the user has collected all standardization data and is ready to make MAN background assignments.
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Assign MAN Background Calibrations

From the main PROBE FOR WINDOWS log window, select Analytical from the menu bar and click MAN Fits
from the menu choices.

E;Fruhe For Windows [E:A\Probe OperatorsiManual Files\pyroxenell.mdb]
File Edit Standard xray m Bun Output Help
Acquirel Analyziz Options Automatel Plot!
k&M Fits

I‘g:;; _ ot Empirical MACs H
S oE 4 Empirical APF:

196 34.3 ZAF Selections

506 31.6 Student's "t Table

516G 30.1 19.0 40.497

520G 33.3 1.1 40.471
AVER : 32.3 17.8 40.475
SDEV: 1.8 1.0 .015
151G: 1.8 1.3
SERR.: .9 e
ERED : 5.7 5.6
ol | bl

This opens the M ANL oadNewElements window.

MANLoadM ewElements !

r i Drefault MAN backaround azzignments were lnaded. Check each element MAN fit and madify if necessary by halding
\\’) down the <cnbilz key while clicking the maouse to zelect or deselect standards in the Standards list. Click the Update Fit
button tao re-fit the selected standards.

Click the OK button.
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This opensthe MAN Assignment and Fit dialog box.

MAM Azsignment and Fit

[ Use Di-Peak Elements For MAN Fit [T Use MAN Cornrection On Di-Peak Elements
137 224
|_
L
o
D
g
3]
&
th
] . . } ! !
10 12 14 16 18 20
Z-bar
Intercept = -10.307 Slope = 1.98038 Curvature = - 04084 Max % Dewviation = b 682782
~Chck Channel Row to Plot MAN Fit - - Standards [multi-zelect] - 0K
Chann|Eleme|%-Ray|Motor [CrystalOrder |AbsCc « 211 Y205
1 si ka 1 PET d " 212 Rutile
222 Ni-Olivine S
2 al ka 2 TAP [2nd Yes 594 Cr203
3 1] ka 3 LIF |2nd “Yes 317 MaD Taylor Update _after
4 |v |ka |3 |LIF [2nd Yes 318 AI203 Taylor changing
5 ler k3 |2 LE |2nd |Yes 319 §i02 Quartz Taylor aEsianmi e
6 J|fe |ka |3 |UF |2nd *reil;_} | | | Update Fit:
4 B SR ;
iz ] ] [+ Cormrect for Continuum Absorption
[~ Force Straight Line Fit Defaults _
. TakeOF [ ap Ke¥
faclpad 2 5 ¥ 15 [ Plot Last MAN Set Only Clear All

From this dialog box, the user may display and modify the MAN background assignments and fits used for the
background correction of al elementsin the current run. The advantage of this method is that it requires only a
simple calibration of the analyzing channel over arange 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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For each element, select standards from the Standards list box that do not contain the element itself. 1n thisway the
measured background counts can be plotted as a function of the average atomic number (Z-bar). Choose at least
five standards per element and compute a second-order polynomial or force a straight line fit (if deemed appropriate)
between background counts and MAN for each. For further details and suggestions, see the User’s Guide and
Reference documentation. Several fits (ca, na, and v) areillustrated respectively, below.

MAM Azsignment and Fit
[T Use Off-Peak Elementz For MAN Fit [ Usze MAN Correction On Off-Peak Elements
Bl 222
- e
LLl
o a0+
— ‘"é_ 45-
1]
A 40+
(5] Ak
o 34
30 |
10 25
Z-bar
Intercept = 5.75303 Slope = 2.31241 Curvature = 016695 Max % Deviation = 6262313
= Click Channel Row to Plot MAM Fit - - Standardz [multi-zelect] - 0K
Chann|Eleme |%-Hay|Motor [Crysta|Order |Ahs[:-: - 211 ¥205
7 |mn |ka [3 [|UF [2nd es 212 Rutile Cancel
8 lmg Jka |2 [TAP |2nd ‘Yes e —
9 ca ka 1 PET i : Update f:|fter
10 |na |ka |2 |TAP |2nd Yes 318 AI203 T aylor “’Pa"g'"gt
319 5i02 Quartz Taylor 2] ||| A =t0teh s
1| 1 | EUpdate Fité
4 ] i r = = B S e Lo F A ST P i
[+ Cormrect for Continuum Absorption
[T Force Straight Line Fit Defaults _
. TakeOfF | 1 Ke¥
fielaadi ol 0 5 ¥ 115 plot Last MAN Set Only Clear All
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MAM Azsignment and Fit

[ Use Di-Peak Elements For MAN Fit [T Use MAN Cornrection On Di-Peak Elements
1004
o
<[ 804
|_
D
N a ED_
o L&)
N
= 404
=
20 ! } |
10 14 20 25
Z-bar
Intercept = BB.GGEY Slope = -B8.1268 Curvature = 444921 Max % Deviation = 1924221
~Chck Channel Row to Plot MAN Fit - - Standards [multi-zelect] - oK
Chann|Eleme |%-Ray|Motor [Crysta|Drder |AhsEc - 211 Y205
7 |mn |ka [3 |UF [2nd Yes 212 Rutile Cancel
8 lmg Jka |2 [TAP |2nd Yes i 22e Siivme —_—
b ca ka 1 PET |2nd “Yes 317 MaD Taylor Upi;llate _after
10 |na_ |ka 2 TAP ilves ! 318 AI203 Tavlor changing
319 5iD2 Quartz T aylor ||| estgtments
=1 | | Update Fit
4 | 5 o

[+ Cormrect for Continuum Absorption
[ Force Straight Line Fit Defaults

Redaad sy | Tokelltan (ROV 15 [opiort act kN Sot in iz ]
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MAM Azsignment and Fit

[ Use Di-Peak Elements For MAN Fit [T Use MAN Cornrection On Di-Peak Elements
2 212
h &
8‘ G0
L
— 40+
Lo
E 20~
205 4 222
= 0 3“ A ! a4t "L |
10 15 20 25
Z-bar
Intercept = -7.0027 Slope = 1.20876 Curvature = 000000 Max % Deviation = 1598892
~Chck Channel Row to Plot MAN Fit - - Standards [multi-zelect] - 0K
Chann|Eleme |%-Ray|Motor [Crysta|Drder |AhsEc - 211 "'.l"25
1 [si |ka [1 |PET [2nd ‘Yes 212 Rutile Cancel
oo 222 Ni-Olivine
2 al ka 2 TAP [2nd Yes 994 Cr203
3 i ka 3 LIF |2nd Yes 217 Mg0 Taylor Update _aflEl
4 v |ka [3 |LIF 318 AI203 Taylor changing
5 ler k3 |2 LE |2nd |Yes 319 §i02 Quartz Taylor ¥ | | -ac=tgnmants
6 J|fe |ka |3 |UF |2nd YESAJ:J | | | Update Fit:
4 B SR ;
iz j i [+ Cormrect for Continuum Absorption
[+ Force Straight Line Fit Defaults _
. TakeOF [ ap Ke¥
faclpad 2 5 ¥ 15 [ Plot Last MAN Set Only Clear All

TheV plot above illustrates another effect in WDS analysis; spectral interferences. The well-known transition metal
interferences are easily visible in these types of plots. The Kb x-ray line for the element of atomic number x
interfers with the Ka x-ray line of element x+1 (Ti with V, V with Cr, Cr with Mn and Mn with Fe). Above,

standard 212 is pure TiO, with no V,03 but an apparent V x-ray signal isseen. The 212 standard is removed and the

MAN background fit updated by clicking the Update Fit button. All of these interferences will be examined
shortly.

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 standard data re-cal culating the x-ray counts to compositions in oxide weight
percent. Since the program treats all samples as unknowns, the results of the standards provides a valuable check on

the quality of the analysis.

Click the Analyze button in the main PROBE FOR WINDOWS log window. This opens the Analyze! dialog box.

! ;Analyze! =]

— Sample List [multi-zelect] [double-click to zee intensity data) | Analyze I Data KB aws
(+ Standards (St 212 Set 1 Rutile _f_! Analyze Selected Line[s] | >>Ezcel
" Unknowns |5t 222 Set 1 Ni-Olivine =
 Wavescans |3t 224 Set 1Cr203 [ Pausze Between Samples
o St 317 Set 1 MgO Taylor

All S5amples g, 318 5et 1 AI203 Taylor . Delete Selected Sample(s)
Select All 23 5s ain2 sty Undelete Selected Sample[s]
Specified Euncentratiunsl Standard Azsignments | Name!Descriptiunl Conditions | Elements/Cations

| T otal Weight ] Total Oxygen
I Calculated Dxygen I Exceszs Oxygen
I Atomic Weight I Z - Bar

Copy | | | | |
< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -
i
« | v
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Under Sample List select the All Samples button. Click the Select All button highlighting all standards.

! ;Analyze! =]

—Sample Ligt [multi-zelect] [double-click to zee intenszity data) | Analyze I Data KR aws
" Standards 211 Set 1Vv205 Analyze Selected Line[s] | > >Excel
" Unknowns Zlzdel Lhume f Pauze Between Samples

~ 222 Set 1 Ni-Olivine
e ;:‘;““;"35 224 Set 1 Cr203
e dBIES 37 Set 1 MgO Taylor

318 Set 1 Al203 Taylor
select All Undelete Selected 5ample[s]

Delete Selected Sample[zs]

Specified Euncentratiunsl Standard Azsignments | Name!Descriptiunl Conditions | Elements/Cations

| T otal Weight ] Total Oxygen
I Calculated Dxygen I Exceszs Oxygen
I Atomic Weight I Z - Bar

Copy | | | | |
< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -
i
« | v

Click the Calculation Options button in the Analyze! window.
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This action opens the Calculation Options dialog box.

Calculation Options |

- Selected 5amples o i | |
ance
St 81 5et 1 Albite -
5t 203 Set 1 Fayalite
St 205 Set 1 Tephroite EDS Data Dptions

St 2!]_5 Set 1 ﬂrthtfpymxene
5t 207 Set 1 Kyanite {7 Do Hot Use EDS Element Data
St 210 Set 1 Wollastonite b et

— Calculations Options
{" Calculate with Stoichiometric Oxpgen

|_Shiley He ull e D {* Calculate az Elemental

[ Calculate Atomic Percents
[ Calculate Detection Limitz and Homogeneity

[ Element By Difference I vl

[ Stoichiometry To Calculated Dxygen I Atoms OF I vI To Axvaen

[ Stoichiometry To Another Element I Atoms OF l ,.I To I ,.I

— Formula and Mineral Calculations

Add specified

[T Calculate Formula Based On I Atoms OF I vl oxygen from the

Elements/Cations
= None O Oivine:. 0 Eeldspar 0 Pprogene. (0 Garnet button

Under Calculations Options click the Display Results As Oxides box. Elemental results are always calculated and
output to the log window. Click the OK button to output datain oxide form.
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Analyzing al of the data on the standards will create alarge amount of output, possibly overflowing the log window
buffer, depending on the value specified in the LogWindowBufferSize parameter in the PROBEWINL.INI file. The
size of the log window buffer is limited only by the amount of memory available. Setting this parameter to 512000
bytesis 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 atext editor or printing to alaser printer may be best.

Select Output from the menu bar in the main log window and click Save to Disk Log.

E!the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]

File Edit Standard #ray  Analptical Eunﬂelp
Acquirel | A Loa'Window Font Liel Plot

Debug Mode
Exstended Format ‘J

Standard 203 Favalite
Standard 205 Tephroite
Standard 206 Orthopyroxene
Standard 207 Kyanite
Standard 210 Wollastonite Load Custom Position Format #1
Standard 211 V205
Standard 212 BRutile
Standard 222 Hi-0lirine Open Link To Excel
Standard 224 Cr203 Cloge Link Tao Excel
Standard 317 MgD Taylor

S5tandard 318 A1203 Taylor

Standard 319 5i02? Quartz Taylor

Standard K-factors Calculated at 40 takeoff and 15 keV

| -

4] | v

Save ToDisk Log
Wiew Dizk Log

Save Custom Analyziz Farmat #1
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This opens the Open File To Output Probe Data To dialog box. The Savein: location will be the directory
specified for the original file name (PY ROXENEO1.MDB). All subsequent files created by the user will use this
location. Edit the File nameif desired. The default output file has the extension .OUT. Note that the raw datais
always saved in the .MDB run file for future re-calculation and /or output. Click Save when finished.

Open File To Output Probe Data To |
Save jn: |r-j Manual Files

brass01. out

File narme: SProbe Operators\Manual Fileshpyroxens01. oul
Save as lwpe: | Probe Output Files (*0UT) _‘ﬂ Cancel |

Select the Analyze! button in the main PROBE FOR WINDOWS log window, to bring forward the Analyze! dialog

box. Click the Select All button highlighting all standards again. Then click the Analyze button. Thiswill analyze
all selected standard data into the specified text file.
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To view this data return to the main PROBE FOR WINDOWS log window and select Output from the menu bar
again and click View Disk L og from the menu.

E!Pruhe For wWindows [E:\Probe Operators\Manual Files\pyroxenell_mdb]

File Edit Standard Xray  Analtical Bun Help

Aciuirel I A LogWindow Fant Iale! Plotl
5 5 Debug Mode
ELEM: 5in2?  A1203 Til Extordoct bont Mno Mgd  SUM -]
49 98.670 . 000 04 ToDisk Log . 000 .000 99,421
50 98.019 . 000 02 : . 000 .000 99,111
51 98.352 . 000 . 00 IS . 040 .000 99,275
52 98,585 .00n2 .00 | gad Custarn Posiiion Farmat &1 . 000 .000 99,353
Save Custom Analysiz Format #1
LVER : 098.406 . 000 .01 .o10 .000 99,290
SDEV: .291 .o01 .02 OpenLink To Excel .020 . 000
SERR.: .146 Milili} .01 Cloge Link To Excel .010 Milili}
SRED: .3 200.0 119.0 105.6 128.4 200.0 200.0 .0
ELEM: Cad Ha20 SUM
49 .013 .000 99,421
50 .00n2 .000 99.111
A1 .000 .002 99,275
52 .009 .000 99,353
LVER : .006 .001 99.290
SDEV: .006 .00l
SERR: .003 .o01
SRED: 105.3  200.0 EI
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This opens thefile editor. This example utilizes the Programmer’s File Editor, seen below. A number of text file

viewers may be used. To utilize a specific editor such as Textpad or Word, edit the FileViewer keyword in the
PROBEWINL.INI file.

B Programmer's File Editor

Eile Edit Options Template Execute Macio ‘Window Help

W17 E P R e eI

EJ_ temp._out !IE[

-

Probe for Windows HMicroanalysis

Database File: E:\Probe OperatorsiHanual Files\pyroxene8i.mdb
Database File Type: PROBE

DataFile Uersion Humber: 4.3

Program Version Humber: 4.3

Database File User Hame: Dan Kremser

Database File Description: Probe for Windows HT Run on JEOL Hardware
18 element schedule

Current Date and Time: 3/2/99 2:85:17 PH

st 81 Set 1 Alhite

TakeODff = 48 HKiloVUolts = 15 Beam Current = 48 Beam Size = 2
Number of Lines: 4 Number of 'Good' Lines: &4

Current Date and Time: 3/2/99 2:85:17 PH

Elemental Wt. % Total: 99419 fAverage Total 0xygen: .aaa
Average Calcu. Oxygen: .a09 Average Excess Oxygen: .8e8
Average Atomic Weight: 20,144 Average Atomic Humber: 18.693
fiverage ZAF Iteration: 4._88 Average HAN Iteration: 4.88

Results in Elemental Weight Percents

SPEC: 1}
TYPE: SPEC =

4 4 o

The user may now scroll through the analyzed standards using the text editor or may direct the file datato alaser

printer by selecting File from the Programmer’s File Editor menu bar and clicking on Print in the drop-down
menu.

199



Since all elements were acquired on all standards, examination of the oxide weight percents will provide a check on
the quality of the calibration. Severa of the standard compositions will be displayed. Thefirst exampleisthe

Orthopyroxene standard displayed in the Analyze! window below. Thisisthe primary standard for magnesium and
silicon. Both elements show excellent agreement with the published standard database values.

Sampde List [mulli-select] [double chick o see mlensily dakal | Analyze Dats | ERas:
= Efandads  [E1 01 Ga 1 Adbils - Analyee Solected Lingls] b
[ Unkmowns |50 203 Set 1 Fagaliie
" Wayesgans |52 205 Set 1 Teghaoite ™ Posae Oetween Sonples
B 50 207 Seb 1 Eyanile = Ditete Sinlncted % amgis{ x|

et All G020 Set 1 wollslembe u = d it

s | e D

intion | Candition: | Elencnts/Cation |

Specificd Concenlsations | Standord Az

= ||

51 206 Sed 1 DiEnpuoseni q9.E7H | elal Weght X g Tetal Dapgen
Ehﬁlf -54_' Eizﬂ'ir = 1% Eeam Curront = N0 Cabeubatud Dwpmnm mn Ezcasz Megppen
Reesults in Dvide Weight Porcent POWAT Abomic Weight Tiend Z-Ha
: [Tz o3 [C203 [Fate [ny [pean [Com a2y o [Tokal
000 o ] 7 005 29,905 K] 009 073 R
oo .o G ma 4 M4 s o0 am 185
11872 12109 11900 12032 1200 | 1965 1113 1702
L] IR L] o g 141 s iTE] o amw
[ s 172.2 100.0 [T & 1.8 21 2n.0 2
oo .o L] o i) 9515 055 k] 122 53 755
000 .z 1] (=7 .o 40102 A 4 185 100093
il |
Delote Selocted Linolzs) | Usdelsti Saloctod Linels) | List oot | Caloulation D pbess |
Cip 502 3 [Tz VI3 [Ce2nE [F=li [Mini [Mg [Cald WaI0 1]
136G nam m .m7 .mn e ) noa ELEE | L g B E:]
1486 59,550 a7 nnn onn ] e T AnAn? 058 o3 -2
15 E
[ 59,850 mez 0o ma a0 037 ] 39815 ] o 57
1
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The analysis of the Rutile standard reveals several interesting points; 1) the TiO, concentration is very close to the
published value of 99.26 and 2) an apparent 2.1 weight percent concentration of V03 isfound! This sample has no
vanadium, here the user sees the notorious Ti-V spectral interference. This interference overestimates the amount of

V,05 in the sample resulting in the total exceeding 100%. Thiswill be corrected for (shortly) using the automatic

interference correction routine.

Sample List jmulti-select) [double-olick to ses intensity daka)

| anaze | Data Eaw

 Gtandards! (51 210 Set 1 Wolladonit - ; T
2 FEE R 2| Analprs Seleched Linels) 00 F
- W I Pause Eelween 5anples
A S 1 - :
5t 222 Sat 1 Hillinvine 1

{ 1Al Samples Qo 5o Ser 1 Crp03 Dbt S ubechad Sanphadz]

Gelect &l | 15! 317 Set 1 Mgl Taslon = . " s
Wl:nmuimi Slandand Azsigrmorit | MmO aacaipdi | I:lnliinnnl Ehmﬁcaim|

M= |

T 212 Get 1 Futile 101,420 Vrokal Waight 3 000 Total Dxpgen
al:;l]l’f —ﬁl_l] Kilznﬁl'nlu =15 Beamn Cunient = o0 Caloulaied Oxpgen M Excess Depoen
Rusulls in Dxide Wight Paican| [ 6D Atomic Weight [REZT 2 - far
502 AIZ03 [1in2 [wzna jcr20a [FeD [Mnd [MgD [Call [NaZO |o HL205
Auerage A0 .17 Z 108 230 166 02 o 00 [H N A70
Sl Dy mz 3 Ard [ 030 33 Rl nm g 1] ARF IL]
ZAF Coar: | 1.2238 14625 1.0788 10024 1.IES4 11423 11725 1.7756 E L] 25295
Sad Enr: 007 002 2B ik 017 L 002 .0on 000 a2 o7 000
RHied 5D 1120 a2 K 1@ 129 200 1732 ] 1712 56,9 4.2 (]
i g - 047 S8 830 2R3 20K 128 L] nn g I e] - B33 RrLll
M avimun: 025 R [s} 99502 2126 263 19 3 _non 00 ] - 507 70
FTE| ~f
Delete Selected Linefs] | Undelete Selected Lineiz) | L Aepont | Calculation Dptions |
Loy | Y] [Tinz VR |CazDa [Fe0 [Mnd (Mgl |ca0 [Ma20 o |Mb20S
1]
E 118 A BA0 2126 e | 2R {LI]1] L] - ] - had A
N6 103 99 602 2114 763 RE] nan 00g .non o - 833 7
2 02 00460 2.003 206 A70 _D0E 000 .00n .00 -7 A7
! I

All of the data lines gathered on the standards are examined 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 WINDOWS 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 analyzed for. Further,
datafor 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.

Select the All Samples button in the Sample List and click the Select All button in the Analyze! window.

! =Analyze! =]

—Sample Ligt [multi-zelect] [double-click to zee intenszity data]

" Standards 211 Set 1v205
= Unknowns 212 Set 1 Rutile
222 Set 1 Ni-Olivine

'
s :::';““I'"S 224 Set 1 Cr203

2 EEE S 37 Set 1 MgO Taylor
718 Set 1 AI203 Taylor

Analyze | D ata |§i!'-§";'s-.:s

rExcel

Analyze Selected Line[s]

f Pausze Between Samples

Delete Selected Sample[zs]

Undelete Selected 5ample[z]

Specified Euncentratiunsl Standard Azzignments | Name!Descriptiunl Conditions | Elements/Cations

| Total Weight 3 ] Total Oxvgen
I Calculated Oxygen I Excess Oxpgen
I Atomic Weight I Z - Bar

Copy |

|

Delete Selected Line(s] | Undelete Selected Line[s] |

Lizt Report | Calculation Options

Ik

Copy | |

F Y

|

[

2

Next, click the Standard Assignments button.
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Clicking this button opens the Standard and I nterference Assignments dialog box.

Standard and Interference Assignments I

- Selected Samples

Un 1 *szetup

5t 81 5et 1 Albite
5t 203 Set
St 205 Set
St 206 Set
St 207 Set

1 Fayalite

1 Tephroite

1 Orthopyroxene
1 Kyanite

Cancel

Have Element Setup

Save Sample Setup

- Click Element Row to Edit Standard/Interference/¥olatile Assignments

Channel |[Element |X-Hay Analyzed |Standard
1 ] ka Yes 11¥
2 al ka Yes 207
3 1] ka Yes 212
4 ¥ ka Yes 211
b cr ka Yes 224
[ fe ka Yes 203
¥ mn ka Yes 205
g mg ka Yes 206
9 ca ka Yes 210
10 na ka Yes a1
11 [ Ho 0

Interf-Ele [Interf-Std

i 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
s 0.0.0.0
L 0.0,0.0

Click on the element row to edit the Interference Assignments.
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The Assignment Properties dialog box opens. Select the first interference element for this element and the
corresponding standard that contains a known amount of the interfering element but none of the interfered element.

Aszsignment Properties I

~ Enter Standard Azsignments For: v ka

0K
Element X-Hap Aszzigned Standard
[+ =l [ka =] | 211 v205 | Cancel

— Interference Standard Azzignments

Tat = -] _Remove |
2nd i i j Remove I
3rd i = i j Remove I
4th i i j Remove I

The standard uzed for the interference correction must contain a
known concentration of the interfering element and none of the
interfered element, nor any other interfening elements.
=

j

-

-

L L Le

Calculate Interferences

=4

~¥olatile Element Calibration Sample Azzsignment [select an unknown zample for calibration fit]

Un 1 =setup Yolatile element correction calibration samples
should be acquired using the *Volatile" button
in the Acquire window.

Yolatile element calibrations using an assigned
calibration sample are specified here. Yolatile
element zelf cahbrations are assigned to
themszelves.

Dizplay Yolatile Bt | | Hemove Yaolatile Eib

Yolatile Correction Fit Slope Coefficient

Mo Yolatile Correction |

Click the OK button when finished.
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The Standard and Interference Assignments window will appear as below.

Standard and Interference Assignments I

- Selected Samples

Un 1 *szetup

5t 81 5et 1 Albite
5t 203 Set
St 205 Set
St 206 Set
St 207 Set

1 Fayalite

1 Tephroite

1 Orthopyroxene
1 Kyanite

Cancel

Have Element Setup

Save Sample Setup

- Click Element Row to Edit Standard/Interference/¥olatile Assignments

Channel |Element [X-Rayp Analyzed [Standard [Interf-Ele [Interf-Std
1 g ka Yes 206 s 0,000
2 al ka Yes 207 s 0,000
2 ki ka Yes 212 s 0,000
4 v ka Yes h... 212,000
5 cI ka Yes 224 s 0.0,0.0
G fe ka Yes 203 s 0,000
i mn ka Yes 205 s 0.0,0.0
g mg ka Yes 206 . 0,000
b ca ka Yes 210 s 0.0,0.0
10 na ka Yes a1 s 0.0,0.0
11 o Ho 1) s 0,000

205




Repeat these editing steps for all of the other element interferences, resulting in the following Standard and

I nter ference Assignments window.

Standard and Interference Assignments I

- Selected Samples

Un 1 *szetup

St 81 Set 1 Albite

5t 203 S5et 1 Fayalite

St 205 Set 1 Tephroite

5t 206 Set 1 Orthopyroxene
St 207 Set 1 Eypanite

Cancel

Have Element Setup

Save Sample Setup

- Click Element Row to Edit Standard/Interference/¥olatile Assignments

Channel |Element [X-Rayp Analyzed [Standard [Interf-Ele [Interf-Std
1 g ka Yes 206 s 0,000
2 al ka Yes 207 s 0,000
2 ki ka Yes 212 s 0,000
4 ¥ ka Yes 211 h... 212,000
5 cI ka Yes 224 ¥... 211,000
b fe ka Yes 203 mn,,, 205.0,0.0
7 mn ka Yes [ cr,., 224,000
g mg ka Yes 206 . 0,000
b ca ka Yes 210 s 0.0,0.0
10 na ka Yes a1 s 0.0,0.0
11 o Ho 1) s 0,000

Click the OK button when finished returning to the Analyze! window.
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Next, the user might check the analysis options that are currently assigned. From the main PROBE FOR
WINDOWS log window, select Analytical from the menu bar and click Analysis Options from the menu choices.

E;Pruhe For Windows [E:\Probe OperatorsiManual Files\pyroxenell._mdb]
File Edit Standard xray m Aun  Output Help

Acquirel Analysiz Options Automatel Plot!

b4&sM Fits

Empirical MACs “"'! ]
Empirical 4FPFs
ZAF Selections
Student's "t Table

l | Ap7

This opens the Analysis Calculation Options window. Check that the appropriate boxes are marked.

Analysziz Calculation Options i

—Analyziz Opti
nalyziz Options oK
¥ Use Deadtime Correchion:
* Uze Mormal Deadtime Comrection Cancel

" Usze Precizion Deadtime Correction [> 50K cpsz]

¥ Use Beam Drift Comrection
¥ Use Automatic Drift Correction on Standard Intensities

¥ Use Azzigned Interference Corrections on Standards and Unknowns
[T Use Azzigned Yolatile Element Corrections on Unknowns

¥ Use Abzorption Corrected MAN Continuum Intenszities

[T Use Empirical MAC Values
[T Use Empirical APF Yalues

¥ Use Detailed Printout For Data and Analytical Rezults
[T Use Automatic Format For Bezults
" Prnt Analyzed And Specified On Same Line

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 Rutile standard are dramatic; the apparent 2.1 wt% V,0; concentration has
been replaced with an average 0.01 wt% content (which is below the detection limit).

!-!:‘-n-:l'r:-:-!
Samphe List [multi-select] [double-click o 1o intensity data) Anadyna 1 Data | ¥ R
i ke
7 stondads  [5E 211 Sel 1 V305 Analpe Selected Linels] | Lozl
" Unknowns ] utile fr—
T cane | 222 Sal 1 Hi-Olvine Paurs Belween Samples
AT 50 224 Set 1 Cr2D3
Bnples oy 37 Sal 1 Mgl Tasloa i Db Sl head 5 ampls(c]
S0 F1B Sl 1 AIZDS T aplo =
Subct A b Undelete Selected 5ampic]s)
Specilied T | Stamdard Arsignments | Mame/Descrption | Conditions | Elementz/Catians
[AliiyE Taotal Weight = [0 Tetal Ouygen

Et TP 5al 1 Aulile
akelif = 40 Edo¥ols = 15 Beam Cunent =
Bram Size =

| o0 Calculaled Dewsen [ D00 Excess Oxpoen
[ZEERS Alomic Weighl

I 16432 Z-Ba

Rasults im Dnida Weight Fescomt
Cops | FYEIES [Tinz [vzn3 [Ciz203 [Fen [MnD [mgn a0 [Mazo [o [CTEE [Tatal
Averags: 02 99,440 003 232 168 {TF 000 O] IiTE] -7 RE] 100072
St Dew: 03 3 ms 030 T .4 o0 am o4 Bl 000 260
£AF Cy: 1.4619 10802 11038 1168 1.7433 1.7 1774 B3 2 51
Sid Eac .ouz 218 i 017 ICIE! iz ] .ou -z A6 il 150
XRel 50 az 4 1640 124 198 173.2 ] 1732 "5 2302 ] A
i v 98 q9.03 L] 208 3 LI i A (LIS - g A 49783
M muam: R 4. 726 gy 265 143 ik} o om ik 114 RE] 100 285
4 I | 3
Detete Salected Linafs) | Undeleto Solocted Linedsl | ListRepon | Caleulation Dations |
L Gill? E] [Tinz FELE] [Erzn3 [F=0 [Wwdi [Mah [Ean [Haz0 [ [HEzOE j
Fall]
30 6 T .m9g 99.013 0zF .z a3 000 .o0a LT 003 114 A
B 125 104 . 7 i FES 143 Jnon i il 3 -2 A70
TR i iz EeRT T i RE o a0 i 4 Az R F,]
: oL

The user is ready to move on to unknown samples.
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Unknown Sample Data Collection and Analysis

To collect x-ray data on an unknown sample, minimize the Analyze! window and/or bring forward the Acquire!
dialog box to start a new sample.

Click the Move button on the Acquire! window to drive the stage to the coordinates of the first unknown sample.
Click the New Sample button to activate the New Sample dialog box. Check that the Unknown button under New

Sample Typeis marked. Enter an appropriate sample name and description into the New Sample Name and New
Sample Description text boxes. Finaly, click the OK button.

Mew Sample I

M 5 le T =
e TaNIE IR 1] 4 Cancel
"~ Standard
& Unknown Load Element Setup

" Wavescan
Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz hazed on the last unknown zample in the
un. To change the analyzed elements in a run, first
create a new unknown zample and make any
necessary changes to the element setup.

Mew Sample Mame

Pyroxene #1164

Mew Sample Description

Insert <cry >3 | [count time check ;i
To add standards to the standard list below,. cancel

thiz dialog. then click the Standard | Add Standards
to Run menu items from the main menu

81 Albite -
203 Fayalite

205 Tephroite

206 Orthopyroxene

207 Kyanite

210 wWollastonite

211 ¥205 d
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To start acquiring x-ray counts on the first unknown sample, ssmply click the Start Standard or Unknown
Acquisition button of the Acquire! window.

! !Acquire! E =l I
1 2 3 X ¥ Z w
I 240.002 240.006 240.001 10.6934 35.5725 11.1046 2.99999
Faraday 1 2 3
10.00 10.00 10.00 10.00
40471 .0 332. T74. 116.

Current Sample

! Start Standard or Unknown Acquizition
Un 2 * Pyroxene #H164

!Data Bows: 0 !Euud Data Bows: 0 Start Wavescan Special Options
Mew Sample Locate Move Acquisition Options
Elements/Cations PHA Peak/5can Options Start Peak Center
Analptical Conditions Count Times Rate Meter Peaking
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Pyroxene #164, a chromium augite, is run once to obtain representative count rate information for the adjustment of
element count times using the Count Times button to improve statistics and lower detection limits. Four random
spots are then acquired (a New Sample is started) on the same pyroxene.

Mew Sample I

M 5 le T =
e TaNIE IR 1] 4 Cancel
"~ Standard
& Unknown Load Element Setup

" Wavescan
Load Sample Setup

Load File Setup

Mote that a new standard sample element zetup iz
alwayz hazed on the last unknown zample in the
un. To change the analyzed elements in a run, first
create a new unknown zample and make any
necessary changes to the element setup.

Mew Sample Mame
Pyroxene #1164

Mew Sample Description

Inzert <cr: >» | -Fuur random spots ;i
To add standards to the standard list below,. cancel

thiz dialog. then click the Standard | Add Standards
to Run menu items from the main menu

81 Albite -
203 Fayalite

205 Tephroite

206 Orthopyroxene

207 Kyanite

210 wWollastonite

211 ¥205 d

The Start Standard or Unknown Acquisition button in the Acquire! window is clicked four times, to acquire four
data points.
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Next, the Analyze! dialog box is reopened or simply brought forward. Click the Unknowns button and select Un 3
Pyroxene #164.

! ;Analyze! =]

—Sample Ligt [multi-zelect] [double-click to zee intenszity data) | Analyze I Data KR aws

L Etandardgu Un 1 *setup Analpze Selected Line[s] | >>Excel

e il Un 2 Pyroxene #164 =
' Un 3 Pyroxene #164 [ Pause Between Samples

" All Samples Delete Selected Sample[s]

select All Undelete Selected 5ample[s]

Hame/Descnption | Conditions Elements/Cations

T otal Weight ] Total Oxygen
Calculated Dxygen ] Exceszs Oxygen

|

——

] Atomic Weight ] Z - Bar
|

s

Specified Concentrationsz | Standard Azsignments

Copy | | | |
< | 3
Delete Selected Line[z] | Undelete Selected Line[z] | Lizt Beport | Calculation Options I
Copy | | | | | | -
i
« | v

Click the Calculation Options button.
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This opens the Calculation Options dialog box.

Make the following changes; under Calculations Options check Display Results as Oxides, Calculate Detection
Limits and Homogeneity, and Cal culate with Soichiometric Oxygen. Under Formula and Mineral Calculations
check the Calculate Formula Based On box. Select Pyroxene and enter 6 Atoms of Oxygen in the other two text
boxes.

Calculation Options I

— Selected Samples

1] .45 Cancel |

Un 3 Pyroxene #164

~ EDS Data Options

7 Do NotWsze EDS Element Data
o Uze EDS Element Data

— Calculations Options

{+ Calculate with Stoichiometric Dxpgen

/DIy & astlfe e atrne " Calculate as Elemental

[T Calculate Atomic Percents
[¥ Calculate Detection Limitz and Homogeneity

[~ Element By Difference I vI

[T Stoichiometry To Calculated Dxygen ! Atoms OF I vI To Axvaen
" Stoichiometry To Another Element ! Atomsz OF l ,.I To I ,.I

— Formula and Mineral Calculations

Add specified
[¥ Calculate Formula Based On !E Atoms OF Iu "I oxygen from the

Elements/Cations
" Garnet button

" Mone " Olivine  Feldzpar

Click the OK button closing the Calculation Options window, returning to the Analyze! dialog box.

Clicking the Analyze button calculated the results for these four points and those values are viewed below, as copied
from the text editor.
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Un 3 Pyroxene #164

TakeOFf = 40 KiloVolts = 15 Beam Current = 40 Beam Size = 2
Four random spots

Nunmber of Lines: 4 Nunber of 'CGood' Lines: 4

Current Date and Tinme: 3/2/99 5:50:23 PM

El emental W. % Total : 99. 452 Aver age Total Oxygen: 43. 832
Aver age Cal cu. Oxygen: 43. 832 Aver age Excess Oxygen: . 000
Aver age Atom c Wi ght: 21.746 Aver age Atom ¢ Nunber: 12. 383
Aver age ZAF lteration: 3.00 Average MAN lteration: 4.00

Oxygen Cal cul ated by Cation Stoichionetry and Included in the Matrix Correction

Results in El enental Weight Percents

SPEC: O

TYPE: CALC

AVER 43. 832

SDEV: . 141

ELEM Si Al Ti \Y Cr Fe Mh My

BGDS: VAN VAN VAN VAN VAN VAN VAN VAN

ABS% -20.93 -28.32 -3.15 -2.06 -1.43 -.53 -.83 -32.30

TI ME: 10.00 20.00 30.00 30.00 30.00 30.00 30.00 40.00

ELEM Si Al Ti \Y Cr Fe Mh My SUM
54 23.345 4.050 . 332 . 016 .608 3.684 .087 10.364 99.414
55 23.528 4.050 . 306 . 046 .608 3.626 .084 10.386 99.776
56 23.230 4.026 . 276 . 033 .627 3.678 .110 10.399 99.185
57 23.352 4.034 . 314 .018 .634 3.712 .097 10.356 99.432

AVER 23.364 4.040 . 307 . 028 .619 3.675 .094 10.376 99.452

SDEV: . 123 . 012 . 023 .014 . 013 . 036 . 012 . 020

SERR: . 061 . 006 . 012 . 007 . 007 .018 . 006 . 010

%RSD: .5 .3 7.5 49. 3 2.1 1.0 12.5 .2

STDS: 206 207 212 211 224 203 205 206

STKF: . 2112 . 2706 . 5519 . 5083 . 6408 . 4982 . 4894 L1774

STCT: 4872.5 23252.8 1851.9 2467.5 4164.4 4400.5 3826.7 12205.5

UNKF: . 1823 . 0282 . 0026 . 0002 . 0053 . 0309 . 0008 . 0701

UNCT: 4206.0 2420.2 8.6 1.1 34.1 272.6 6.1 4826.2

UNBG 7.1 69. 3 2.2 4.1 6.3 12.8 9.0 41. 6

ZCOR: 1.2815 1.4345 1.1938 1.2087 1.1795 1.1908 1.2112 1.4796

KRAW . 8632 . 1041 . 0047 . 0005 . 0082 . 0619 . 0016 . 3954

PKBG 595.82 35.90 4. 85 1.28 6.40 22.30 1.67 117.06

I NT% .00 .00 .00 -23.19 -.14 .00 -1.30 .00

ELEM Ca Na

BGDS: VAN VAN

ABS% -3.20 -46.94

TI ME: 40.00 30.00

ELEM Ca Na  SUM
54 12.482 .631 99.414
55 12. 466 .656 99.776
56 12.503 .625 99.185
57 12.469 . 632 99.432

AVER 12. 480 . 636 99. 452

SDEV: . 017 . 013

SERR: . 008 . 007

%_SD: .1 2.1
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STDS: 210 81

STKF: . 3205 . 0500
STCT: 11337.2 2170.0
UNKF: . 1149 . 0033
UNCT: 4063. 9 143.0
UNBG 35.6 19.2
ZCOR: 1.0863 1.9327
KRAW . 3585 . 0659
PKBG 115. 28 8.44
I NT% .00 .00

Results in Oxide Wight Percents

SPEC: (0]

TYPE: CALC

AVER: . 000

SDEV: . 000

ELEM Si Q2 Al 238 Ti 2 V233 Cr 203 FeO MO MO  SUM
54 49. 943 7.652 . 553 . 024 . 889 4.739 . 112 17.186 99.414
55 50.334 7.653 . 510 . 067 . 889 4. 665 .108 17.223 99.776
56 49.698 7.607 . 461 . 049 . 916 4,732 . 142 17.245 99.185
57 49.959 7.623 . 524 . 027 . 927 4.775 . 125 17.173 99.432

AVER: 49, 983 7.634 . 512 . 042 . 905 4,728 .122 17.207 99. 452

SDEV: . 263 . 023 . 039 .021 . 019 . 046 . 015 . 033

SERR: . 131 . 011 . 019 . 010 . 010 . 023 . 008 . 016

YRSD: .5 .3 7.5 49. 3 2.1 1.0 12.5 .2

ELEM CaO Na20 SUM
54 17. 465 .851 99.414
55 17.443 .884 99.776
56 17.495 . 842 99.185
57 17. 446 . 852 99.432

AVER: 17. 462 . 857 99. 452

SDEV: . 024 .018

SERR: .012 . 009

YRSD: L1 2.1

Results Based on 6 Atons of o

SPEC: (0]

TYPE: CALC

AVER: 6. 000

SDEV: . 000

ELEM Si Al Ti Vv Cr Fe Mh My SUM
54 1.821 . 329 . 015 . 001 . 026 . 145 . 003 .934 10.016
55 1.827 . 327 . 014 . 002 . 026 . 142 . 003 .932 10.013
56 1.818 . 328 . 013 . 001 . 026 . 145 . 004 .940 10.021
57 1.822 . 328 . 014 . 001 . 027 . 146 . 004 .934 10.016

AVER: 1.822 . 328 . 014 .001 . 026 . 144 . 004 .935 10.017

SDEV: . 004 . 001 .001 .001 .001 . 002 . 000 . 004

SERR: . 002 . 000 .001 . 000 . 000 .001 . 000 . 002

9%RSD: .2 .2 7.4 49.1 2.3 1.2 12.8 .4
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ELEM Ca Na  SUM

54 . 682 .060 10.016
55 . 678 .062 10.013
56 . 686 .060 10.021
57 . 682 .060 10.016
AVER . 682 .061 10.017
SDEV: . 003 . 001
SERR: . 002 . 001
%RSD: .4 1.8

Pyroxene M neral End- Menber Cal cul ations

") En Fs

54 38.7 53.0 8.2

55 38.7 53.2 8.1

56 38.7 53.1 8.2

57 38.7 53.0 8.3
AVER: 38.7 53.1 8.2
SDEV: .0 .1 .1

Detection limt at 99 % Confidence in El enental Wi ght Percent (Single Line):

ELEM Si Al Ti \Y Cr Fe vh My
54 --- --- . 029 . 028 . 025 --- . 026 ---
55 --- --- . 029 . 028 . 025 --- . 026 ---
56 --- --- . 029 . 028 . 025 --- . 026 ---
57 --- --- . 029 . 028 . 025 --- . 026 ---
AVER: --- --- . 029 . 028 . 025 --- . 026 ---
SDEV: --- --- . 000 . 000 . 000 --- . 000 ---
SERR: --- --- . 000 . 000 . 000 --- . 000 ---
ELEM Ca Na
54 --- . 011
55 --- . 011
56 --- . 011
57 --- . 011
AVER: --- . 011
SDEV: --- . 000
SERR: --- . 000

Percent Anal ytical Error (Single Line):

ELEM Si Al Ti \Y Cr Fe vh My
54 5 .5 7.3 57.4 3.7 1.2 15.7 .2
55 5 .5 7.7 27.5 3.7 1.2 16.1 .2
56 5 .5 8.2 35.8 3.6 1.2 12.8 .2
57 5 .5 7.5 53.7 3.6 1.2 14. 3 .2
AVER: 5 5 7.7 43.6 3.7 1.2 14. 7 2
SDEV: 0 0 .4 14. 3 .0 0 1.5 0
SERR: 0 0 .2 7.2 .0 0 .8 0
ELEM Ca Na
54 .3 1.7
55 .3 1.7
56 .2 1.7
57 .3 1.7
AVER: 3 1.7
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SDEV: .0 .0
SERR: .0 .0

Range of Honopbgeneity in +/- El enmental Weight Percent (Average of Sanple):

ELEM Si Al Ti \Y Cr Fe Mh My
60ci . 063 . 007 . 009 . 001 . 005 . 017 . 002 . 010
80ci . 106 . 011 . 015 . 002 . 009 . 028 . 004 . 017
90ci . 152 .016 . 022 . 003 . 013 . 041 . 006 . 025
95ci . 205 . 021 . 029 . 004 . 018 . 055 . 008 . 034
99ci . 377 . 039 . 054 . 008 . 032 .101 . 014 . 062

ELEM Ca Na
60ci . 009 . 006
80ci . 015 . 010
90ci . 021 .014
95ci . 028 . 019
99ci . 052 . 036

Test of Honobgeneity at 1.0 % Precision (Average of Sanple):

ELEM Si Al Ti \Y, Cr Fe Mh My
60ci yes yes no no yes yes no yes
80ci yes yes no no no yes no yes
90ci yes yes no no no no no yes
95ci yes yes no no no no no yes
99ci no yes no no no no no yes

ELEM Ca Na
60ci yes yes
80ci yes no
90ci yes no
95ci yes no
99ci yes no

Level of Honmogeneity in +/- Percent (Average of Sanple):

ELEM
60ci
80ci
90ci
95ci
99ci

Ti F
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Detection Limt in El enental Wi ght Percent (Average of Sanple):

ELEM Si Al Ti \% Cr Fe vh My
60ci --- --- .014 . 009 . 008 --- . 008 ---
80ci --- --- . 024 .014 .014 --- . 013 ---
90ci --- --- . 035 .021 . 020 --- . 018 ---
95ci --- --- . 047 . 028 . 027 --- . 025 ---
99ci --- --- . 087 . 051 . 049 --- . 045 ---
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Projected Detection Limts (99% Cl)

ELEM
TI MVE
PRQJ:
Tl MVE:
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
Tl MVE:
PRQJ:
Tl MVE:
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:

ELEM
60ci
80ci
90ci
95ci
99ci

Projected Detection Limts (99% Cl)

ELEM
TI ME
PRQJ:
Tl ME
PRQJ:
Tl ME
PRQJ:
Tl ME
PRQJ:
Tl ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
TI ME
PRQJ:
Tl ME
PRQJ:
Tl ME
PRQJ:
Tl ME
PRQJ:
Tl ME

Si
.16

.31

. 63

1.25

2.50

5.00

10. 00

20. 00

40. 00

80. 00

160. 00

320. 00

640. 00

Ca
. 63

1.25

2.50

5.00

10. 00

20. 00

40. 00

80. 00

160. 00

320. 00

640. 00

1280. 00

A
.31

. 63

1.25

2.50

5.00

10. 00

20. 00

40. 00

80. 00

160. 00

320. 00

640. 00

1280. 00

Na
. 009
. 014
. 021
. 028
. 051

Na

.47
.411
.94

. 291
1.88

. 206
3.75

. 145
7.50

. 103
15.00
. 073
30. 00
. 051
60. 00
. 036
120. 00
. 026
240. 00
.018
480. 00
. 013
960. 00

T

.47

. 692
.94

. 489
1.88

. 346
3.75

. 245
7.50

. 173
15. 00
. 122
30. 00
. 087
60. 00
. 061
120. 00
. 043
240.00
. 031
480. 00
. 022
960. 00
. 015
1920. 00
.011

\Y

.47

. 410
.94

. 290
1.88

. 205
3.75

. 145
7.50

. 102
15.00
. 072
30. 00
. 051
60. 00
. 036
120. 00
. 026
240.00
.018
480. 00
. 013
960. 00
. 009
1920. 00
. 006

Cr

A7

. 395
.94

. 279
1.88

. 197
3.75

. 140
7.50

. 099
15. 00
. 070
30. 00
. 049
60. 00
. 035
120. 00
. 025
240. 00
. 017
480. 00
. 012
960. 00
. 009
1920. 00
. 006
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in El enental Wi ght

Fe
.47

.94

1.88

3.75

7.50

15. 00

30. 00

60. 00

120. 00

240.00

480. 00

960. 00

1920. 00

in El enental Wi ght

Percent (Average of Sanple):

M My
A7 . 63

. 361 ---
.94 1.25

. 255 ---
1.88 2.50

. 180 ---
3.75 5.00

. 128 ---
7.50 10. 00

. 090 ---
15.00 20.00
. 064 ---
30.00 40.00
. 045 ---
60.00 80.00
. 032 ---
120.00 160.00
. 023 ---
240.00 320.00
. 016 ---
480. 00 640.00
. 011 ---
960. 00 1280. 00
. 008 ---
1920. 00 2560. 00
. 006 ---

Percent (Average of Sanple):



PRQJ: --- . 009
TIME: 2560.00 1920. 00
PRQJ: --- . 006

Anal ytical Sensitivity in El enental Weight Percent (Average of Sanple):

ELEM Si Al Ti \Y Cr Fe Mh My
60ci . 089 . 009 . 013 . 002 . 008 . 024 . 003 . 015
80ci . 149 . 015 . 021 . 003 . 013 . 040 . 006 . 025
90ci . 215 . 022 . 031 . 005 . 019 . 057 . 008 . 035
95ci . 290 . 030 . 041 . 006 . 025 . 078 . 011 . 048
99ci . 532 . 055 . 076 . 012 . 046 . 143 . 020 . 088

ELEM Ca Na
60ci . 012 . 008
80ci . 021 .014
90ci . 030 . 020
95ci . 040 . 027
99ci . 074 . 050

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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Digitized Sample Data Collection and Analysis

Next 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.

!;Autumate! I

- Poszition List [multi-zelect] [double-click to zee data] ——

" Standards
& |
" Wavescan
. All Samples Flot

— Automation Actions
Move

[~ Confirm Standard Positions

[~ Confirm Unknown Positions

[~ Confirm Wavescan Positions

[~ Calibrate Peak Positions

Fiducials [~ Acquire Standard Samples
[~ Acquire Unknown Samples

Peaking
Select Sids | [T Acquire Wavescan Samples
Conditions [~ Acquire Standard Samples [again]
Select All |
_Sample Setups | - Automation Ophons
Delete All | File Setups [~ Calibrate on Assigned Standards
[T Use "Quick” Standards
Delete Selected Samples | Import from ASCI File I= | Use Filament Standby After
' [ Use Confirm During Acquisition
Delete Selected Positions | Export Selected Samples [T Use BOM Auto Focus

T} A AR R—TY T A A
Standard Pointz To Acquire !_4_
Automate Confirm Delay [zec] !T
Standard X Increment [um] !T
Re-5tandard ¥ Increment [um]) !T

f+ Use Last Unknown [or Standard]
7 Use Digiticed Sample Conditions
" Use Digitized Sample Setups

" Use Digitized File Setups

Run Selected 5amples |

Click the Digitize button in the Automate! window.
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This opens the Digitize Sample Positions dialog box.

!!Digitize Sample Positions

-~ Sample Type — To create a new unknown position, click the
Unknown Sample Type option. enter a sample
" Standard name and click the Create New Unknown or

x|

Wavescan button. To create a new standard
position, click the Standard Sample Type

ophion and zelect a standard from the
Standard List.

Heferenced To Fiducial Set: 2, Setup Humber: 0 and File Setup:

NOME

= Inknown or Wavescan Pozition Samples

!unknuwn sample

Create Hew Unknown or Wavescan

- Standard Pozition 5amples

&1 Albite

203 Fayalite

205 Tephroite

206 Orthopyroxene
207 Kyanite

210 Wollastonite
211 v205

212 Rutile

222 Ni-DOlivine

[ AutoFocis [

—

Increment Grain

Random Foint Rectangular Grnid

Linear Traverze Polpygon Gnid
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To create an unknown digitized sample click Unknown under Sample Type and enter a sample name in the Unknown
or Wavescan Position Samplestext 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.

L8 pigitize Sample Positions M= I
-~ Sample Type — To create a new unknown position, click the
Unknown Sample Type option. enter a sample
" Standard name and click the Create New Unknown or

Wavezcan button. To create a new standard
position, click the Standard Sample Type
ophion and zelect a standard from the
Standard List.

Heferenced To Fiducial Set: 2, Setup Humber: 0 and File Setup:
HOME

= Inknown or Wavescan Pozition Samples

IF"yrmr.ene Traverse

Create Hew Unknown or Wavescan

- Standard Pozition 5amples

&1 Albite -
203 Fayalite

205 Tephroite

206 Orthopyroxene

207 Kyanite

210 Wollastonite

211 v205

212 Rutile

222 Ni-Olivine il

I 1 Increment Grain [ AutoFocis Un

Random Foint Rectangular Grnid

Linear Traverze Polpygon Gnid

Finally, click the Linear Traverse button to create atraverse of digitized points. Other options are rectangular and
polygon grids.
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The Linear Traverse Parameter sdialog box opens.

Linear Traverse Parameters i

— Enter 5tage Coordinates For Traverse End Points
X Start Position 10.7353 X Stop Position ! 10.7353

Y Start Posgition ! 35.5725 % Stop Position ! 5 K725
Z Start Posgition ! 11.1038 Z Stop Position ! 11.1028

Update Start | Update Stop |

T otal Distance I _000ooo Diztance in Microns I _000oooo

— Traverse Interpolate Pozsition Options 0K
i* Usze Humber Of Pointz Per Traverse
{~ Use Step Size In Microns Per Step Eaneek
Mumber OF Points ! 0
Step Size in Microns !g—
Fractional S5tepz Remaining IW
Microng Remaining IW

Move to the start position of the linear traverse, click the Update Start button. Move to the stop position and click
the Update Stop button. Thetotal distance is displayed.
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Select the Use Number of Points Per Traverse or Use Step Szein Microns Per Step button and adjust the text boxes
appropriately.

Linear Traverse Parameters i

— Enter 5tage Coordinates For Traverse End Points

X Start Position ! 10.436E X Stop Position ! 10,7772
Y Start Posgition ! I5.6145 % Stop Position ! 5 6145
Z Start Posgition ! 11.1077 Z Stop Position ! 11.1054

Update Start | Update Stop |

T otal Distance I 340608 Diztance in Microns I 240608

— Traverse Interpolate Pozsition Options 0K
i* Usze Humber Of Pointz Per Traverse
" Use Step Size In Micronz Per Step Cancel
Number Of Points iﬁ
Step S5ize in Microns W
Fractional S5tepz Remaining IW
Microng Remaining IW

Click the OK button returning 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.

!;Autumate!

Poszition Lizt [multi-zelect] [double-click to zee data] -

"~ Standards
* Unknowns
" Wavescans
" All Samples

Select Stds

Select All

Delete All

g

LUn 1 Fid 2 Pyroxene Traverse

Move

Plat

Fiducials

Peaking

Conditions
Sample S5etups

File Setups

Delete Selected 5amples . Impaort from ASCII File
Delete Selected Positions ]— Export Selected Samples
Row = [v [z [w |Grain #  [Focus =

12 10.6069 | 356145 11.1065 2999987 1 1]
13 10.6224 | 356145 11.1064 2999987 1 1]
14 106379 | 356145 11.1063 | 2999987 1 1]
15 10.6533 | 356145 11.1062 @ 2999987 1 1]
16 10.6688 | 356145 11.1061 | 2999987 1 1]
17 10.6843 | 356145 11.1060 @ 2999987 1 1]
18 106998 | 356145 11.1069 2999987 1 1]
19 10.7153 | 356145 11.1068 2999987 1 1]
20 10,7308 | 356145 11.1067 2999987 1 1]
21 10,7462 | 356145 11.1066 @ 2999987 1 1]
22 10,7617 | 356145 11.1066 | 2999987 1 1]
23 10,7772 | 356145 11.1054 2999987 1 1]
Ee¥ = 15 Beam Cumrent 40 Beam Size s | Setup Number [

IS B3

- Automation Actions

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

[~ Calibrate Peak Positions

[~ Acquire Standard Samples
¥ Acquire Unknown Samples
[T Acquire Wavescan Samples

[~ Acquire Standard Samples [again]

-Automation Options

[~ Calibrate on Assigned Standards
[T Use "Quick” Standards

I UseFilament Standby After
[ iUse Confirm During Acquisition:
£ Aufa Facus

Standard Pointz To Acquire

4
Automate Confirm Delay [sec] | 1p
Standard X Increment [um] 10

Re-Standard ¥ Increment [um] | 1

t+ Use Last Unknown [or Standard]
o el
" Use Digitized 5Sample Setups
" Use Digitized File Setups

ngiZed sample Conaikions

Run Selected 5amples

Click Run Selected Sampleshutton to initiate the traverse. The AutomateConfirmSelected window opens, click

Yes

AutomateConfirm5 elected ]

2

Mumber of Standard Pozition Samples; 0
Mumber of Unknawn Pozition Samples: 1
Mumnber of W avescan Pozition Samples; 0

Elapzed Time for Last Analyziz: 188 seconds

Are pou sure you wank ta iun theze automated zamples?
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When the traverse is completed the familiar AcquireStop window appears. Click the OK button returning the user
to the Automate! dialog box.

AcquireStop !

4
\1.?) Automation Completed

To analyze the data obtained from the traverse, the user opens the Analyze! window and selectstheUn 4
Pyroxene Traverse unknown sample in the Sample List.

! =Analyze! =]

—Sample List [multi-zelect] [double-click to see intensity data] | Analyze I Data | ERaws
" Standards  [Un 1 = setup Analyze Selected Line(s] | »>Excel
@ Unknowns |Un 2 Pyroxene 1164 f Pausze Between Samples

3 Pyroxene #1164

" Wavezcans
" All Samples

Select All I

Specified Euncentratiunsl Standard Azzignments | Name!Descriptiunl Conditions | Elements/Cations

| Total Weight 3 ] Total Oxvgen
I Calculated Oxygen I Excess Oxpgen
I Atomic Weight I Z - Bar

Delete Selected Sample[zs]

Undelete Selected 5ample[z]

Copy | | | | |
4| | 3
Delete Selected Line(s] | Undelete Selected Line[s] | Lizt Report | Calculation Options I
Copy | | | | | | =
i
| v

Again, save the log window output to the text editor. Click the Analyze button to calculate compositions and finally

view the disk log in the text editor. A portion is shown below.

Un 4 Pyroxene Traverse
TakeOFf = 40 KiloVolts = 15 Beam Current = 40 Beam Size = 2
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Traverse across grain
Nunmber of Lines: 23 Nunber of 'CGood' Lines: 23
Current Date and Tinme: 3/2/99 7:49:52 PM

El emental W. % Total : 99. 372 Aver age Total Oxygen: 43. 828
Aver age Cal cu. Oxygen: 43. 828 Aver age Excess Oxygen: . 000
Aver age Atom c Wi ght: 21.738 Aver age Atom ¢ Nunber: 12. 377
Aver age ZAF lteration: 3.00 Average MAN lteration: 4.00

Oxygen Cal cul ated by Cation Stoichionetry and Included in the Matrix Correction

Results in El enental Weight Percents

SPEC: O

TYPE: CALC

AVER 43. 828

SDEV: . 109

ELEM Si Al Ti \Y Cr Fe Mh My

BGDS: VAN VAN VAN VAN VAN VAN VAN VAN

ABS% -20.88 -28.28 -3.15 -2.06 -1.43 -.53 -.83 -32.28

TI ME: 10.00 20.00 30.00 30.00 30.00 30.00 30.00 20.00

ELEM Si Al Ti \Y Cr Fe Mh My SUM
58 23.353 4.003 . 283 . 019 .594  3.728 .093 10.347 99.132
59 23.482 4.013 . 292 . 020 .607 3.668 .102 10.316 99.545
60 23.441  3.999 . 345 . 010 .614  3.625 .111 10.362 99.385
61 23.407 3.981 . 282 . 026 .616  3.623 .102 10.315 099.211
62 23.366  3.997 . 301 . 019 .602  3.598 .069 10.373 99.241
63 23.555 3.961 . 300 . 009 .626  3.705 .098 10.374 99.613
64 23.473 3.981 . 308 . 015 .593 3.701 .110 10.398 99.439
65 23.356 4.015 . 299 . 027 .598  3.707 .099 10.345 099.316
66 23.286 4.021 . 316 . 021 .586 3.618 .083 10.324 99.059
67 23.446  3.987 . 287 . 006 .628  3.688 .095 10.299 99.360
68 23.312 4.026 . 272 . 029 .568 3.644 .088 10.276 98.900
69 23.447 4.012 . 337 . 026 .583  3.627 .098 10.376 99.576
70 23.456 4.025 . 287 . 009 .585 3.680 .102 10.308 99.352
71 23.282 4.009 . 265 . 025 .590 3.643 .094 10.353 98.987
72 23.546  3.992 . 282 . 021 .602 3.679 .094 10.311 99.598
73 23.564 4.004 . 299 . 015 .573  3.590 .087 10.297 99.446
74 23.492 3.974 . 309 .014 .576 3.624 .084 10.315 99.305
75 23.560 4.016 . 295 . 015 .612  3.640 .096 10.331 99.637
76 23.624  3.985 . 272 . 026 .590 3.630 .094 10.337 99.739
77 23.440 4.012 . 280 . 004 .625 3.692 .100 10.336 99.503
78 23.553 4.021 . 284 . 015 .613 3.688 .088 10.303 99.597
79 23.410 4.018 . 269 . 031 .590 3.670 .107 10.290 99.243
80 23.450 3.968 . 287 . 029 .620 3.644 .101 10.284 99.368

AVER 23.448 4.001 . 293 . 019 .600  3.657 .095 10.329 99.372

SDEV: . 093 . 019 . 020 . 008 . 017 . 038 . 010 . 033

SERR: . 019 . 004 . 004 . 002 . 004 . 008 . 002 . 007

%RSD: .4 .5 6.8 42.0 2.9 1.0 10.0 .3

STDS: 206 207 212 211 224 203 205 206

STKF: . 2112 . 2706 . 5519 . 5083 . 6408 . 4982 . 4894 L1774

STCT: 4872.5 23252.8 1851.9 2467.5 4164.4 4400.5 3826.7 12205.5

UNKF: . 1831 . 0279 . 0025 . 0002 . 0051 . 0307 . 0008 . 0698

UNCT: 4223.6 2398.0 8.2 .8 33.0 271.3 6.2 4805.4

UNBG 7.1 69. 4 2.2 4.1 6.3 12.8 9.0 41. 6

ZCOR: 1.2808 1.4337 1.1940 1.2089 1.1797 1.1909 1.2113 1.4793
KRAW . 8668 . 1031 . 0045 . 0003 . 0079 . 0616 . 0016 . 3937
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PKBG
I NT%

ELEM
BGDS:
ABS%
TI ME

598. 50
.00

VAN
-3.21
20. 00

12. 369
12. 512
12. 404
12. 476
12. 504
12. 410
12. 360
12. 453
12. 499
12. 480
12. 420
12. 513
12. 445
12. 445
12. 507
12. 449
12. 469
12. 467
12. 530
12.535
12. 458
12. 462
12. 532

12. 465
. 049

. 010

.4

210

. 3205
11337.2

. 1147
4058. 2
35.5

1. 0865
. 3580
115.18
.00

35. 57
.00

-46.92
30. 00

Na
. 638
. 636
. 628
. 629
. 649
. 628
. 636
. 650
. 638
. 632
. 646
. 649
. 627
. 647
. 630
. 657
. 621
. 633
. 631
. 618
. 628
. 631
. 644

. 636
. 010
. 002
1.6

81

. 0500
2170.0

. 0033
143.0
19.2

1.9321
. 0659
8.44
.00

4.68
. 00

SUM

. 132
. 545
. 385
. 211
. 241
. 613
. 439
. 316
. 059
. 360
. 900
. 576
. 352
. 987
. 598
. 446
. 305
. 637
. 739
. 503
. 597
. 243
. 368

. 372

1.18
-30. 47

6. 23
-.10

228

22.21
.00

1.68
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116. 59
.00



Results in Oxide Wi ght

SPEC.
TYPE:

AVER:
SDEV:

O
CALC

. 000
. 000

Si 2
. 960
. 237
. 149
. 076
. 989
. 392
. 217
. 967
. 816
. 160
. 874
. 162
. 180
. 809
. 373
. 412
. 258
. 403
. 539
. 146
. 388
. 082
. 168

. 163
. 200
. 042

CaO
. 306
. 506
. 356
. 457
. 495
. 365
. 295
. 425
. 489
. 462
. 379
. 508
. 413
. 413
. 499
. 418
. 447
. 443
. 532
. 539
. 431
. 436
. 535

~

NNNNNNNNNNNNNSNSNSNSNSNSNNNANA

. 564
583
556
522
552
484
521
585
597
534
607
580
606
575
542
565
509
589
529
580
598
591
. 498

. 560
. 036
. 007

Na20
. 860
. 857
. 847
. 848
. 875
. 846
. 857
. 876
. 860
. 852
. 871
. 875
. 845
. 872
. 850
. 886
. 837
. 853
. 851
. 833
. 847
. 851
. 867

Percent s

Ti 2
.472
. 486
. 575
.471
.502
. 500
. 514
. 498
. 528
. 478
. 453
.562
. 478
. 443
. 470
. 498
.516
. 492
. 454
. 468
. 474
. 449
. 479

. 490
. 033
. 007
6.8

SUM

. 132
. 545
. 385
. 211
. 241
. 613
. 439
. 316
. 059
. 360
. 900
. 576
. 352
. 987
. 598
. 446
. 305
. 637
. 739
. 503
. 597
. 243
. 368

V233
. 028
. 030
. 015
. 039
. 029
.014
. 022
. 039
. 030
. 009
. 043
. 038
. 013
. 037
. 030
. 023
. 021
. 022
. 038
. 006
. 021
. 046
. 043

. 028
. 012
. 002
42.0

Cr233
. 868
. 887
. 898
. 900
. 880
. 915
. 867
. 874
. 856
. 918
. 830
. 851
. 854
. 862
. 879
. 838
. 842
. 895
. 862
. 913
. 896
. 863
. 906

. 876
. 026
. 005
2.9
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FeO
796
719
664
661
629
767
761
768
654
745
688
667
735
686
733
618
663
683
670
749
745
722

. 688

. 705
. 049
. 010

1.0

MO
. 120
. 132
. 143
. 132
. 089
. 126
. 142
. 128
. 108
. 123
. 113
. 126
. 132
.121
.121
. 112
. 108
. 124
.121
. 129
. 114
. 139
. 131

. 123
. 012
. 003
10.0

MyO

. 158
. 107
. 183
. 106
. 201
. 203
. 242
. 155
. 120
.078
. 041
. 207
. 095
. 169
. 099
. 076
. 105
. 133
. 142
. 140
. 086
. 064
. 054

. 129
. 054
. 011

SUM

. 132
. 545
. 385
.211
. 241
. 613
. 439
. 316
. 059
. 360
. 900
. 576
. 352
. 987
. 598
. 446
. 305
. 637
. 739
. 503
. 597
. 243
. 368

. 372



AVER: 17. 441
SDEV: . 069
SERR: .014
9RSD: .4
Results Based on 6
SPEC: (@]
TYPE: CALC
AVER: 6. 000
SDEV: . 000
ELEM Si
58 1.826
59 1.828
60 1.827
61 1.829
62 1.825
63 1.832
64 1.829
65 1.824
66 1.823
67 1.829
68 1.827
69 1.825
70 1.829
71 1.824
72 1.832
73 1.834
74 1.832
75 1.831
76 1.834
77 1. 827
78 1.832
79 1.828
80 1.830
AVER: 1.829
SDEV: . 003
SERR: . 001
98RSD: .2
ELEM Ca
58 . 678
59 . 683
60 . 678
61 . 683
62 . 684
63 . 676
64 . 675
65 . 681
66 . 686
67 . 682
68 . 682
69 . 683
70 . 680
71 . 683
72 . 682
73 . 679
74 . 681
75 . 679
76 . 682
77 . 684

1.6

. 857 99.372
. 014
. 003

Atons of o

Al

. 326
. 325
. 325
. 324
. 325
.321
. 323
. 326
. 328
. 324
. 328
. 325
. 327
. 327
. 323
. 324
. 323
. 325
. 322
. 325
. 326
. 327
. 322

. 325
. 002
. 000

Na

. 061
. 060
. 060
. 060
. 062
. 060
. 061
. 062
. 061
. 060
. 062
. 062
. 060
. 062
. 060
. 062
. 059
. 060
. 060
. 059

Ti

. 013
. 013
. 016
. 013
. 014
. 014
. 014
. 014
. 015
. 013
. 012
. 015
. 013
. 012
. 013
. 014
. 014
. 013
. 012
. 013
. 013
. 012
. 013

. 013
. 001
. 000

6.7

SUM

. 015
. 013
. 011
. 013
. 017
. 010
. 013
. 017
. 017
. 012
. 015
. 015
. 012
. 018
. 011
. 009
. 010
. 010
. 009
.014

V
. 001
. 001
. 000
. 001
. 001
. 000
. 001
. 001
. 001
. 000
. 001
. 001
. 000
. 001
. 001
. 001
. 001
. 001
. 001
. 000
. 001
. 001
. 001

. 001
. 000
. 000
42.1

Cr
. 025
. 026
. 026
. 026
. 025
. 026
. 025
. 025
. 025
. 026
. 024
. 024
. 025
. 025
. 025
. 024
. 024
. 026
. 025
. 026
. 026
. 025
. 026

. 025
. 001
. 000
2.9
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Fe

. 147
. 144
. 142
. 142
. 141
. 145
. 145
. 146
. 142
. 145
. 144
. 142
. 144
. 144
. 144
. 141
. 142
. 142
. 142
. 145
. 144
. 144
. 143

. 143
. 002
. 000

1.0

Vh

. 004
. 004
. 004
. 004
. 003
. 004
. 004
. 004
. 003
. 004
. 004
. 004
. 004
. 004
. 004
. 003
. 003
. 004
. 004
. 004
. 004
. 004
. 004

. 004
. 000
. 000

9.9

My

. 935
. 928
. 933
. 931
. 936
. 932
. 936
. 934
. 934
. 928
. 931
. 933
. 929
. 937
. 927
. 926
. 930
. 928
. 928
. 931
. 926
. 929
. 927

. 931
. 003
. 001

SUM

. 015
. 013
. 011
. 013
. 017
. 010
. 013
. 017
. 017
. 012
. 015
. 015
. 012
.018
. 011
. 009
. 010
. 010
. 009
.014
. 009
. 013
. 013

. 013



78
79
80

AVER:
SDEV:
SERR:
98:SD:

.4
Pyroxene M neral End- Menber Cal cul ations

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

AVER:
SDEV:

. 679
. 682
. 685

. 681

. 003
. 001

38.

w
© 00 00 0 0 o ™ ¢
OLOO.’JLOLOODLOLOLO\IODODODLOLO\I#O‘)ODLO\ILOW?

[
. @
=

. 060
. 060
. 061

. 061
. 001
. 000
1.7

m
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53.
52.
53.
53.
53.
53.
53.
53.
53.
52.
53.
53.
53.
53.
52.
53.
53.
53.
53.
52.
52.
52.
52.

53.

= O

10. 009
10. 013
10. 013

10. 013
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o G0 00 00 0 0 00 0 0000000 000000 ™0
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Plotting Analysis Data

The use may wish to examine the traverse datain a graphical presentation. Click the Plot! button in the main
PROBE FOR WINDOWS log window. This opensthe Plot! dialog box.

R pjgu

—Sample List [multi-zelect]

" Standards Un
&+ Unknowns! Un
.............................. : Un

" Wavescans
" Digitized

Select All |

1 * setup
2 Pyroxene #1164
3 Pyroxene #164

4 Pyroxene Traverse

=-Axig

P 3

Output T arget

& Send Data to Plot Window
i Send Data to ASCII File [X. Y. [£]...]

[~ Include Deleted Points
[~ Data Point Labels
r

Y¥-Axig [multi-zelect]

A5l Ele Column Labels &) SUBEER BAS File

I | Bun Info
[ | Sample Hames

Graph Type ——

Si Elemental Percents
Al Elemental Percents
Ti Elemental Percents
¥ Elemental Percents
Cr Elemental Percents
Fe Elemental Percents
Mn Elemental Percents
Mg Elemental Percents
Ca Elemental Percents
Ma Elemental Percents
5102 Dxide Percents
Al203 Oxide Percents
Ti0D2 Dxide Percents
Y203 Oxide Percents
Cr203 DOxide Percents
FeO Oxide Percents
MnO Ozxide Percents
Mg0 Oxide Percents
Cal Oxide Percents
MNaZ0 Oxide Percents
Si1 Atomic Percents

Al Atomic Percents

| | 5i Elemental Percents
Al Elemental Percents
Ti Elemental Percents
¥ Elemental Percents
Cr Elemental Percents
Fe Elemental Percents
Mn Elemental Percents
Mg Elemental Percents
Ca Elemental Percents
Ma Elemental Percents
5102 Dxide Percents
Al203 Oxide Percents
Ti0D2 Dxide Percents
Y203 Oxide Percents
Cr203 Dxide Percents
FeO Oxide Percents
MnO Oxide Percents
Mg0 Oxide Percents
Cal Oxide Percents
Ma20 Oxide Percents
Si1 Atomic Percents

Al Atomic Percents

=

4+ | |5i Elemental Percents
Al Elemental Percents
Ti Elemental Percents
¥ Elemental Percents
Cr Elemental Percents
Fe Elemental Percents
Mn Elemental Percents
Mg Elemental Percents
Ca Elemental Percents
Ha Elemental Percents
5102 Dxide Percents
Al203 Oxide Percents
Ti02 Dxide Percents
Y203 Oxide Percents
Cr203 Oxide Percents
FeO Oxide Percents
MnO Oxide Percents
Mg0 Oxide Percents
Cal Oxide Percents
HaZ0 Oxide Percents
Si1 Atomic Percents

Al Atomic Percents

=l

" Scatter
* Line
" Lin-Log
3D

[+ Analyzed Only

[~ Average Only
™ Minimum Total

Skip lf Total Is
Lezs Than

[98

Dutput

Close |

=l
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First, choose the pertinent samples from the Sample List list box. Select the required X-Axis, Y-Axis (and Z-Axis)
items from the axis lists. Choose a Graph Type and the button Send Data to Plot Window. Finally, click the
Output button.

R pjou ]|

—Sample List [multi-zelect]

" Wavescans

4 Pyroxene Traverse

Output T arget

" Standards Un 1 =setup * Send Data to Plot Window
& lInknowns! Un 2 Pyroxene #1164 " Send Data to ASCII File [X. Y. [£]...]
.............................. ; Un 3 Puroxens fi164

Formula Totals
Line Humbers
On Beam Current
Ab Beam Current
DateTime

Cr Raw K-Ratios

Mn Elemental Percents
Mg Elemental Percents
Ca Elemental Percents
Ma Elemental Percents
5102 Dxide Percents

Al Atomic Percents

Mn Elemental Percents
Mg Elemental Percents
Ca Elemental Percents
Ha Elemental Percents
5102 Dxide Percents

;I Al Atomic Percents

=l

" Digitized [ Include Deleted Points [~ Hun Info

Select All | [~ Data Point Labels I Sample Hames

I ASCI e Colomn Labels [T SUBEER _BAS File
H-Axis ¥-Axis [multi-zelect]
- = Graph Type ——

Mg Formula Atoms :_J %i Elemental Percents 4| |5i Elemental Percents
Ca Formula Atoms Al Elemental Percents Al Elemental Percents &+ Scatter
Ma Formula Atoms Ti Elemental Percents Ti Elemental Percents Ciline
Elemental Totals ¥ Elemental Percents ¥ Elemental Percents ~ Linl
Oxide Totals Cr Elemental Percents Cr Elemental Percents e o)
Atomic Totals Fe Elemental Percents Fe Elemental Percents 3D

[+ Analyzed Only

[~ Average Only
™ Minimum Total

Elapszed Hours Al203 Dzide Percents Al203 Dzide Percents Skin If Total |
Ti0D2 Dxide Percents Ti02 Dxide Percents III_] .I'.Jha E
¥ Stage Coordinates Y203 Oxide Percents Y203 Oxide Percents gesndArn
Z 5Stage Coordinates Cr203 Oxide Percents Cr203 Oxide Percents I 98

W Stage Coordinates FeO Oxide Percents Fel Oxide Percents

Relative Microns Mn0 Oxide Percents Mn0 Oxide Percents

Si RBaw K-Ratios Mg0 Oxide Percents Mg0 Oxide Percents DOutput

Al Raw K-Ratios Cal Oxide Percents Cal Oxide Percents

Ti Raw K-Ratios Ha20 Oxide Percents Ha20 Oxide Percents

¥ Raw K-Ratios Si1 Atomic Percents Si1 Atomic Percents Close
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Here the user selects the X-Stage Coordinates for the X-Axis and multi-selects the TiO,, V.03, Cr,0O3 and MnO Oxide
Percents for the Y-Axis. This graph is displayed below. Furthermore, the weight percent concentration of any point
may be read directly off the plot using the two-way Hot Hit On/Zoom On button.

Gophbata

Hi!J ﬁlmi Imciﬁjgﬁi?ﬁj ﬁl:ﬁ:imi +i EI]EEEEIGi‘ﬁI 5’9_! ?SQ! 114 Cancel
Ll ~ KLM Markers
i o, o 7 Hone ) _
s ol n”j:P n:nD':' <l a TiO2 Oxide ; ::‘tjzzsﬂ:ii:‘;fﬂsﬁ-rszx

nat Fercents :
) User Selected Lines

) Specific Element

0.6 ~ - 7 ¥W203 Oxide |§ I vl

" Fercents
& u"j‘i‘"“‘;l
b & ~ lload Zray Database |
o Cr203 Oxide
Fercents iZoom On [chck and dr
024 11.2466. 245722
4f*f‘¢“‘ et Tae, et b Hoan Zoom Full |
+ MnO Oxide
s R P Fercents
n.o i == s = = I Modify off-peak pozitions by
100 102 104 106 10.8 clicking Low or High button

and then click graph

X Stage Coordinates

|Ew High |
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Another graph of interest is Relative Microns (traverse steps) versus Oxide Totals.

i [is o] Bl Bl ca] ] ] #] mlE[o]e] /] BIQ] | ok | concel |

F Hone:

o Hii 1)1
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Closing the Current Run and Probe for Windows

The user ends the analysis session from the main PROBE FOR WINDOWS log window. Select File from the menu
bar and click Close from the menu selections.

E;the For Windows [E:\Probe Operators\Manual Files\pyroxenell_mdb]

[REW Edit Standard #rap  Analptical Bun  Output Help

e Automatel! Plot

pen

Save bz :J

it i=le

File 1nfarmation
Compact

Print Log
Frint Setup

E xit

ErsErobe [Wperatoretil anus] Elessoraxene i mdl
EhEnate [ peratarehid arE Grasslli e

Bt Erabe [Wpenatores W I ERE T B s et pa asii b
£ Erabe Hperatonss R IVER ST ELERN TS Elamtsipteldii b EE

| <]

This opens the ProbFor mCloseFile window, click Yesto close thisfile.

ProbFormClozeFile I

-
'-@ Are pou zure pou want ko cloze the current Probe for Windows file E:\Probe Operatorshid anual Fileshpyrorens01 . mdb’?
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Close PROBE FOR WINDOWS by selecting File from the menu bar and clicking Exit.

!;thewin [Probe For Windows] Hi=1E
[REW Edit Standard #rap  Analptical Bun  Output Help

Mew Automatel | Elot!

Open

Gave ks

[Hnse

Eind File

Fled rrarmratin
[Earmpack

Print Log
Frint Setup

E xit I

E:\Probe Operatorshh anual Filezhpyroxens01.mdb

E:AProbe Operatorshtanual Files\braz=01 MDE

E:%Frobe OperatorshUMMNMERSITY_CLIEMT S4Plank tpglas01 . MDE
E:\Probe OperatorshUMNMERSITY _CLIEMTSPlank tpfeldd1.MDE
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