Probe for EPMA Quick Start Instructions

Setting up a New Run for Quantitative Acquisition

This guide is intended as a quick start and just covers the basic steps for creating a new
Probe for EPMA run. Please see the Getting Started and Advanced Topics manuals for
more details and step by step instructions. On-line context sensitive help is available by
simply hitting the F1 key. For menu help, select the menu and then hit the F1 key.

1. Open Probewin.exe (Probe for EPMA) by double-clicking on the

Probewin.exe icon shortcut.

dad
v

2. When prompted “Do you want to interface to the microprobe” click “Yes”. For

off-line data processing click “No”.

RealTimelnitinterface

==

{e} Do you want to interface to the microprobe hardware?

3. Create a new probe run by selecting the File | New menu.

4. Inthe C:\UserData folder enter a filename that describes your EPMA activity for
this session and browse/create a folder that will allow you to locate your data

subsequently.

*f* Open New Probe Database File

e » Computer » OS(C) » UseDats »

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

......

Roberts

For example if your name is Joe Smith and you are characterizing Al-Ti alloys and the
date is 12-08-2009 you might create a probe run file with the following path:
C:\UserData\Smith\12-2009\Al-Ti_12-08-2009.MDB.
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Once you enter a filename the program will prompt you with a user information dialog.
You should edit the user name and sample identification and if necessary the account
number and other information fields which are automatically saved to the USER.MDB

user database.

File Information

File Name

Version

User

Title
Department
Account I

Description

Add <cry

|| Date Created
|| Last Updated

[C:\UserData\J E DL\jidtst_JEOLZ.mdb

1088 Type  [FROBE Ij

Cancel

Microscopy

|Probe for EPMA Demonstration Run for JEOL Hardware

|Ana|ytical Chemistry

——

By John Donovan and Probe Software. Inc.

Project

6/4/2015 8:28:08 AM Date Modified 10/11/2015 1:38:35 PM
6/4/2015 8:28:08 AM

Note: the User database can be subsequently browsed using the Userwin.exe
application for reporting, re-charge and/or accounting purposes.

5. Next, open the ‘Acquire!” window by clicking the ‘Acquire!” button in the

Probewin Log window.

##* Probe for EPMA [C:\UserData\JEOL\jjdtst_JEQL7.mdb]

andard X7 nalytical Window Run Output Help
cquire! ‘ Analyze! Automate! ‘ Plot

6.

©be Software, Inc.
Reading Carrent Sample Data...

Database File: C:\UserData\JEOL\jjdtst JEOL7.mdb
Database File Type: PROBE

DataFile Version Number: 10.8.8

Program Version Number: 11.0.7

Database File User Name: Probe User

Database Created: 6/4/2015 :28:08 AM

Last Updated: 6/4/2015 8:28:08 AM

|Last Modified: 6/27/2015 $:33:23 AM
|carrent Date and Time: 10/11/2015 1:38:44 PM
Nominal Beam: 1 (nA)

Faraday/Absorbed Averages: 1

Correction Method and Mass Absorption Coefficient File:
ZAF or Phi-Rho-Z Calculations
M|LINEMU  Henke (LBL, 1985) < 10ReV / CITZMU > 10ReV

Current ZAF or Phi-Rho-Z Selection:
Armstrong/Love Scott (defaumlt)

Correction Selections:
Phi (pz) Absorption of Armstrong/Packwood-Brown 1981 MAS

Stopping Power of Love-Scott
l|Backscatter Coefficient of Love-Scott

Backscatter of Love-Scott

Mean Ionization of Berger-Seltzer

Phi (pz) Equation of Love-Scott|

Reed/JTA w/ M-Line Correction and JTA Intensity Mod.
Fluorescence by Beta Lines Included

Probe for EPMA Xtreme Edition for Electron Probe Micro Analysis

Database File Description: By John Donovan and Probe Software, Inc.

i

Open: Ready
& e

Cancel

Pause

In the “Acquire!” window click the ‘New Sample’ button to create a new sample
template for your analyses. See “Creating a New Run” in the Getting Started

Manual for more details.
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5P1 SP2 5P3 SP4 5P5 X T Z Spectro Progress
| 157.200 165.200 157.200 157.200 157.200 50.3500 50.35000 10.9500

% Acquire!

1-FET 2-LIFH 3-FET 4-PET 5-LIF Faraday
[ .00 .00 .00 .00 .00 1
[ : : : ‘ . .000000 o .
Current Sample: fwa 13 add EDS spectrum acq
i Start Standard or Unknown Acquisition
|Nomal Wavescan: Step/Count Scan H H
50.3500 50.5000
D : Good Dala Rows: 8 Start Wavescan un D000 Ood0md ||
[ a a |
MNew Sample PHA Acquisition Dptions Peaking Options Magnification 200
W Peak/Scan Options Special Options Start Peaking Beam Mode Analog Scan
Kilovalts 15
Analytical Conditions Count Times Stage Imaging Beam Current 30
Beam Size [1]
Combined Conditions Standard Assignments Locate Move

—_————

7. From this “New Sample’ dialog you can:
e Create a blank sample (just click OK).
e Or select previously saved individual element setups from the
SETUP.MDB element setup database (previously saved from the ‘Analyze!’
window, ‘Add To Setups’ button) using the ‘Load Element Setups’ button.

e Or select a previously saved sample setup from within the current probe
run (not available until a sample setup has been saved from the ‘Analyze!”
window, ‘Save Setups’ button) using the *Load Sample Setup’ button.

e Or load a sample setup from a previous probe run using the ‘Load File
Setup’ button.

New Sample -

New Sample Type
" Standard

* Unknown Load Element 5etups

" Wavescan Load Sample Setup

Load File Setup

Add/Remove
Standards

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

make any necessary changes to the element setup.

Hew Sample Name

|unknown sample

Mew 5ample Description Add <orr

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

14 5i02 synthetic

22 TiD2 synthetic

23 V203 synthetic

24 Cr203 [synthetic)

25 MnD synthetic

160 MBS K-412 mineral glass
162 MBS K-411 mineral glass

8. If creating a blank sample, one may then use the ‘“Move’ window to select
appropriate spectrometers, crystals, and also elements and x-ray lines to move to
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using the drop down crystal lists and also the colored periodic table buttons. This
would be the case when creating a new run “from scratch”.

Once the first N elements are selected, click the ‘Go Spectros’ button to move the
spectrometers to the nominal peak positions for the selected elements. The program
will move spectrometers, flipping any crystals that are necessary.

Move Motors and Change Crystals!

Stage Target Positions
g 2 Remove Faraday Go Go
® Y Stage Spectros
50_3500) 50.5000
z

Z Azxis Adjust
Positions Stage
S Increment
Auto Focus
10.9500 w @ KT
Jog Stage Exchange Sample
[~ Use Stage Backlash Park Stage | Update Positions ‘ Filament Standby

| | FeefClew | Ol

Spectrometer Target Positions [Load Element Setups From Acquire Elements/Cations Button]
SP1 SP2 SP3 SP4 SPS

[PET | Jurm ] [PET | [PET =] JuF = =]

['228.211 [135.011 | 157.200 | 157.200 [ 191.000 |

S o e e [0« | RN s |

Tt 11 \ o e | e A

[~ Use Spectrometer Backlash Jog Spectrometers | Park Spectrometers |

At this point one could use the ‘Peaking’ and ‘PHA’ buttons (see graphic buttons next
to the tiny periodic table buttons) in the ‘Move’ window to manually peak the
spectrometers (on appropriate standards), but it is probably better to immediately
click the “‘Acquire!” window, ‘Elements/Cations’ button and read in the nominal
spectrometer element setups from the Move window using the colored element/x-ray
line buttons as shown below.

Acquired and Specified Elements

Selected Samples
Cancel
Un 7 * unknown sample

Load Element Setup

‘ Load Sample Setup

Read cunent setup from MOVE window

| B K

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

Channel Element X-Ray ‘Acquiled |Speclm |I:ryslal ‘Dn-Peak -

1 e ka WwDS 2 LIFH 135.041
bl |2 51 ka WwWDS 1 PET 228211 \
bl |12 ti ka wDS 5 LIF 191.000
LS ca ka EDS 0 EDS 3.69061
I

[

|
|
I
I -
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Repeat step 8 for additional elements on the various spectrometers. Later one can use
the manual or automated peaking and PHA acquisition from the ‘Acquire!” or
‘Automate!” windows to optimize the spectrometer Bragg angle and PHA settings.

9. However, if the “‘Acquire!” window, ‘New Sample’ button, ‘Load Element
Setups’ or ‘Load File Setup’ buttons were utilized in step 7 above, then the user
has already loaded previously saved element or sample setups to obtain optimized
spectrometer settings (though it might still be a good idea to re-peak the
spectrometers and check the PHA settings as described in the following steps).

= ass =
Clement Setup Database Load File Setup — ! - —
PO Flement Setup Data From SETUP MDR Database C:\UserData\JEOL
In 7 = unknown sample Data Cur fi w s
F M:. - msor, ¥ | M| il jidtst_JEOL_2d_new.mdb 12/4/2014 51651 PM Change Folder
Elonantss I [Total Recordz =2 jidtst_JEOL_2d_orig.mdb 12/4/2014 5:21:26 PH
1 jidtst_JEDL additional lines md_9/1172015 11:23:38 AM E |
Elem/Drder/Cotdnd fr— o T T jidtst_JEOL_CL.mdb 7/12/2015 12:16:21 PM : -
mmmmm o " L N jidtst JEOLCL 2 mdb 8/13/2015 2'54'33 PM
Spec/Uyslalizd [ LPW | [0267  [0.000050 jidtst_JEOL_EDS.mdb 8/20/2015 2.56:26 PM =T

Dieuble i Lt by
ves Elemert Setups
¢ Add to Sample

Usen Name |Probe Wser

sampie: Hame [anknawn samie

||IH’||I7II| L1 AL LS P

[FA oDtV jdiat_JENL7 melh
[1s0a

[oFr [N

Date - Time:

Probe Data File
Un/Hi/Lo Pus
BodType/Nifart
& HilL

jidtst8200.mdb

138,960 IEINITY
|3 3maEn |3 9269595

. mdb
|lidtst8x30_mdb

C:\UserData‘\JEOL bjidtst_J

h h fi

74232015 10:58:56 A

“qUseiData
8/30/2015 7:54:12 AM

[ CalTech-8200
(1 Carpenter-8900

[1Demo
3NTI2014 10.58. 55 PH (L1 Smithsonian-8900
2/22/2014 6:33:55 PM [1USGS-8300 -

114172014 12:38:55 PM

EOL7 mdb

Probe for EPMA Demonstration Run for JEOL Hardware

Cancel

= Analog Spot

Search for Files

Element List

\“mm...;m:/ Bare/Win/Gaindliss i @ A F T Probe User
| T —— KeV/TO/DIANEE [15 [0 T31E-06 0
p— Standand Intensily Dala Un 3 unknown sample
Add To Datahase 33 StdMeakTobod | [ TO = 40.Ke¥ = 15, Beam = 30, Size= 0
R iy I T (MagAnal = 4000.), Mode
—Ualsbae o Cuert Fun__| | OnfHifLo cps [ l Samples List
Boam/Abs cument | [ Un 1 * unknown sample
| Stoge Position | I I S5t 160 Set 1 = NBS K-412 mineral glass
St 160 Set 2 * NBS K-412 mineral glass
| = SETUP.MUB " SETUPZMDE [MAN) © SETUP3.MDE [ritel ) Ingest Expurl I 'é'l" 15% 5;"";‘“:35’1"7""’5 mineral glass
T T f [st 1628t 1 Mg ke
Wavascon HilLo/Points/Time 1409915 1201508 100 3
Paakscan HifLo/Pomte!Time 1379663 1320958 a0 3
Stant/Siop/PECound fAttempls [(R[TTTY [z D [ [ f30

St 14 Set 1 Si02 synthetic
Un 3 * unknown sample

fe ka Speclm 2 LIFH (134.72
tika Spectro 4 PET [88.0048

mineral glass
ctic

Note that if you load a file setup from a previous probe run, the program will ask you if
you want to load the standard intensities from the previous run. If the standardization was
recently acquired it might be ok to use, though usually one should re-acquire the
standards to ensure maximum accuracy.

NewFileSetuploadStandardData

[SE)

~ 1 Do you want to load the standard intensity data from
p' Ch\UserData\JEOL\jjdtst_JEOL7.mdb (9), if not already lo;

aded?

10. To manually peak the spectrometers, use the ‘Acquire!” window, ‘Peaking Options’
and “Start Peaking’ buttons (after manually locating an appropriate standard for
peaking for each element or set of elements). See “Manually Peaking Using the
Acquire! Window” in the Getting Started manual for more details.
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5 Acquire!

SP1 SP2 SP3 SP4 SP5

X T Z

1-PET 2-LIFH 3-PET 4-PET 5-LIF

| 157.200 166.200 157.200 157.200 157.200 50.3500 50.5000 10.9500

Faraday

1

[ .00 .00 .00 .00 .00

.000000

L

Cunent Sample: [Un 1 = unknown sample

[Mormal Acquisition Unknown

|Data Rows: 0 |Good Data Rows: 0

New Sample PHA

Elements/Cations Peak/Scan Options

Start Standard or Unknown Acquisition

Start Wavess

Analytical Conditions Count Times

Combined Conditions Standard Assighments

Acquisition Dption: Peaking Options v —
Special Options Start Peaking Ana|u195 Spot [l
Stage Tmaging Beam Current 30
Beam Size 0
Locate Move

Spectro Progress

503500 50,5000 |
um .DDDUDDD UUUDUUU

For automated peaking use the ‘Automate!” window, ‘Peaking’ button to select the
elements for peaking (be sure the check the ‘Peak Spectrometers’ checkbox), and
then select the standards to peak in the ‘Automate!” window, ‘Position List” and click
the ‘Run Selected Samples’ button to start the automated peaking.

But before starting the automated peaking, this might be a good time to check that the
instrument conditions and beam are properly set. You can use the ‘Acquire!” window,
‘Analytical Conditions’ button to set those parameters.

B Acquire!

SP1 SP2 SP3 SP4 SP5

X ¥ Z

| 157.200 168.200 157.200 157.200 157.200 50.3500 50.5000 10.9500

1-PET 2-LIFH 3-PET 4-PET 5-LIF Faraday
[ .00 .00 .00 .00 .00 1
[ 5 . . . .000000

Spectio Progress

505000
.000000
a

200
Analog Spot
15

30
[1]

Current Sample: [Un 1 = unknown sample
Start Standard or Unknown Acquisition
[Normal Acquisition Unknown
- - Start Wavescan 50,3500
[Data Rows: 0 [Good Data Rows: 0 - e
o0
Mew Sample PHA Acquisition 0ptions Peaking Options Magnification
E Cati Peak/Scan Dptions Special Options Start Peaking Beam Mods
Kiovolts
Analytical Conditions Count Times Stage Imaging Beam Current
Beam Size
" Combined Condi Standard Assignments Locale Move

11. It might be also be a good idea to check the ‘Automate!” window, ‘Confirm Standard

Positions’ checkbox.

# | Aurtomate! [Standaed Poaition Samples From POSTION M)

Delete Selecled Samples
Delete Selected Positions

¥ Puak on Arsigned Stadands
kv ity
Fils Gkt

Mulipln Sabeps |

Tt frcen ASEII [+ PDS Fibe) [HHR
Emprot Selocted Samples 1o *FOS) |

Tegod “LEF | Toged “OLD |
iow RN z w T
L 1 | S0.I5000 50 50000 1055000 0 1 n

He-Slandad Y Increment (um] | &
I e Slerntsd sl ) |z

I dutorsste Probe Image

—1

7 Use Last Uniknovn 5
 Uss Digitised Conditions

" Use Digiiced S amphe Setugs
Sefups

Fiegheates = 1 : o
| Rum Selecied Samples
———
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12. If the “‘Peak On Assigned Standards’ checkbox is checked, be sure to assign the
elements to specific standards using the *Analyze!” window, ‘Standard Assignments’
button so that the program only attempts a peak center on the specified primary

— — — T Sl ’
. L f o et S Standard and Interference Assignments o S —
e _ _
|
S-nlu List fmulti-sebect] [double-chck to 1ee intensity data) = R Dk | Combine Sekected Samples | | Selected Samples

Cotnbarm Arsbper: L From -
List Stamntoed ki ‘ Selected Sangle: | Un 1 ~unknown sample
Intentities i Combine Data Lines Fiom

ebmted Jarpie

[T [ Pause Brelween Samples Mepoat
I Use Al Matia Conscsions S8 5k and D G By

 Beckgesl/iiome Hinber

D inable $slected S amplefs|
Erunbde Smboncied S arrgalel ] " DaMat nup.u Log

Cancel

Save Element Setup

Add/Remove Standards

I

Reload Standard Assignments

Tolal Urygen [ Todwegix e Ryi: ‘EMM"N{ﬁl il
o [T CokumedOnomn [ Z-Bu 112|3|4]5]6
| | Excesa Dygen [T Atomicwieighe T Eiowe umn e |
Cop | I I I | | Click Element Row to Edit Tim, Intensity [TDI] Assi
' 5 Channel Element X-Ray ‘Analyze: Interf-Std
Ll si ka WDS 0.0,0.0.0
il 12 [fe ka 'WDS 0.0.0.0.0
i | 3 |t ka wps \ |22 0,0.0,0.0
||
fl
Disabin Solocted Line{s] | Enabie Selocted Linofs) ] Bevalyen Selecind Lineds) ] H .
e - . : - :
I

" Concel | Wewl |

13. Note that a PHA acquisition can be manually or automatically acquired before or
after the peaking procedure (normally the PHA acquisition is performed after the

peak center).

-
Peaki

T ——
ng Options —

El

si ka Spec 1 PET (228.073)
fe ka Spec 2 LIFH [134.724)
ti ka Spec 4 PET [88.0048

Double-click element to move to a
specific spectrometer peak. positio

Spectrometer Order -

Move Selected Elements To

ements to Peak [multi-zelect]

Cancel

il

ROM Peaking Type
i

c;  Maxima " Gaussian

Threshold |_33 |_33 |-33

" Dual Maxima/Parabolic

Wi .
" Dual Maxima/G aussian Hiche=tintensty

Peak Center Options

v Acquue Aulomaled PHA Scan Mlet Peaklng
% Acquire PHA Baseline/Window Scan

On-Peak Positions [~ Display PHA Dialog Prior To Peaking [manual)

[~ Display PHA Dialog After Peaking [manual]
Flot Selected Peak Center |

[~ Display Spectrometer Pre-5can for Confirmation
[~ Display Spectrometer Post-5can for Confirmation

Move To On Peak [start ‘

analysis) Positiores v Skip P/B Check Before Peaking 5Spectrometer

14. When the ‘Automate!” window, ‘Run Selected Samples’ button is clicked, the
program will move automatically to each selected standard and perform the specified
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peaking and PHA acquisitions. During this time the program will allow you to pause
to confirm (and refocus) the location of each standard on the standard block (the
position adjustments will be automatically remembered for next time).

-
Confirm Positions

-

Refl | Tran
On Off

[St 160 NBS K.-412 mineral glass

Flease adjust the zample stage position and
click DK when ready. If you need more time
click the Pauze button.

Auto

Focus

Hemove Jog
Faraday Cancel

=@p

Pause

Time remaining

7.50

|

A

Information about the spectrometer peak intensities will be located in the Probewin Log
window. If the peak operation is successful the program will indicate “Yes” under the
“peaked” column. A “No” without an asterisk means the spectrometer was not specified

or did not peak properly (the asterisk means no peak attempt data yet).

ROM Parabolic Peak Center Results:

Element
ti ka
v ka
cr ka
al ka
fe ka

The “Offset” is the offset from the theoritical peak position in spectrometer units.

Spectr Peaked
1 PET Yes
2 PETH Yes
3 LIFH  *No

4 TAP Yes

5 LiF  *No

StartPk StopPk
88.4240 88.4940
79.6966  79.6581
.000000 .000000
90.9685  91.3303
.000000 .000000

Std Offset
522 -.49
523 .508
524 .071
513 -.43
526 .445

Startl
1605.5
2766.4
.0
1717.0
.0

Stopl
1572.4
2737.4

1712.3

Generally the found peak should be within a few % of the calculated peak position or
something may be wrong.

Once the spectrometers are all peaked properly and the PHA scans look good as shown
here, one may proceed to specify the acquisition times and acquisition order for each

element.

r —
"!'-‘ Peak/ROM/PHA Scan Acquisition ( 134.435, 512.272)

=] &1

Fine Scan

T 33 T3AET  T3LER  T3ATD RER  dEn | AiREn L denad o amaz
e 75

75 sa= par i
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15. Note that once the peaking and PHA acquisitions are completed the results can be
reviewed from the ‘Run’ | ‘Display, Fit and Export Spectrometer Peaking and PHA
Scans’ menu.

Display PHA, Peaking and Peak Scan Data B w—

Ul @9 | 5 e 2 2R | [ | 6] 2| wa|:[ 0|3 | R|Q [ —|
Threshold= 439.75, Centroid= 134.465, Dev(%)= 3.87, PtoB= 69 4
1500 -+- ===y ee-oee
» 1000 : : ¢ ; : :
= . : H : : :
o i i ; i i i i
] : | ; | | | |
= : H : : : :
&2 ' H ' : ' '
500 il oy ' ;
i\.u:,
13423 13433 13442 13451 13461 13470 13480 13480 13498 13608 13517
Spec 2 LIFH Spectrometer Position
1. ROM Scan : fe ka, Spec 2. LIFH, 0.75 sec, 5t 160 Set 2 = NBS K-41 EETE Use Right Mouse Click
2.PHA Scan : fe ka. Spec 2. LIFH. 0.5 sec. 5t 160 Set 2~ NBS K412 [Jgggs 1o Update On-Peck
osition
W Grid Lines
I Label Data
I Normalize
[ On Peak
[¢ Display Fit
 None P I
in
6 sin-1
Bia= 1764.00 |
Inte/Difi=
DeadTine=1.31000
(o
P u“j’;ﬁ"a Start Size= 103845 i
awGiaus igiop Sipe= 005492
© Highest  |Sample=Gt 162 NBS K411
[ Smooth [ |mineral gass

Stage ¥= 50.3498

5
Zoom Full i
5

tage W= 000000
Piint Dalo=10/11/2015
Time= 6:10:33 Pl

Copy To ROM Type=Paraholic

ClipBoard | |ROM Sei=Fine Scan

Export Data

Note that all spectrometer peaking and PHA acquisitions (PHA, Bias and Gain scans) are
automatically stored here (except for those performed using the Move window).

You are now ready to acquire wavescan and/or standard intensities.
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Wavescan Acquisition To Check For Off-Peak Interferences

1. At this time it might be appropriate to acquire a wavescan sample to determine if
there are any off-peak interferences that need to be dealt with. Usually it is sufficient
to acquire a manual wavescan on a sample or standard with a composition similar to
your unknown although that is not strictly necessary, since any composition will
serve to simply display the KLM markers.

2. First go to an appropriate sample for the wavescan acquisition, then click the

‘Acquire!” window, ‘New Sample’ button and select the “Wavescan’ option. Enter a
name such as “check bgds” and click OK.

e

MNew Sample

"ﬁ::s-;mple Nm

Mew Sample Type
Cancel
i~ Standard
Load Element Setups -
Load Sample Setup -
Load File Setup -

Slani::';:e ‘ Load Multiple Setup -

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

make any necessary changes to the element zetup.

f* Wavescan

A

Load Wavescan From Anather Probe Run ‘

waveszcan sample

mple D iplion Add <cre |

s

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

14 5102 synthetic
22 TiD2 synthetic
160 HBS K-412 mineral glass ]
162 NBS K-411 mineral glass I
301 Albite [cazadero]

306 Anorthite [Grass Valley] U.C.#16706
308 Obsidian CAMM 112

5

——

3. Then check the *Acquire!” window, ‘Count Times’ dialog to make sure that the count
times for the wavescan elements are reasonable, then click OK.
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o -—

Count Times -

Click Element Row to Edit Count Times

[E—

Channel [Element Spectio |Cipstal |0

nPeak [HiPeak |Lo-Peak MaxCoun|Factor |Wave |Peak Quick
1 si ka 1 PET 10.00 5.00 5.00 1000000( 1.00 6.00 3.00 50
2 |fe ka 2 LIFH 10.00 5.00 5.00 1000000( 1.00 6.00 3.00 .50
3 ‘li ka 4 PET 10.00 5.00 5.00 1.00 6.00 3.00 .50
<« +
Beam Averages ] IE I
A 780 secs
Hominal Beam (nA) 1.00000 13 min
Change the Mominal Beam to modify the Cancel
nomalization constant used for the #-ray

intensity display. For exampls, enter 1 [nd)
for cps/nd intensity display.

Retum To nPeck Time [2secs o
[0secs  Spectometer

Motion and
Set Column (TKCS) Time [0 secs | Acquistion
Time

Crystal Flip Time

N

Meazure
Nominal
Beam

0 secs

4. When you are ready to acquire the wavescan sample, simply click the ‘Acquire!’
window, ‘Start Wavescan’ button and the program will automatically acquire an
intensity scan for each element automatically.

|Mormal Wavescan: Step/Count Scan

| Staw-Standard or Unknown Actuisition |

|Data Rows: O |Good Data Rows: O Start Wavescan /)um 50008388 EDDDSSSE
pe 0 1]
Hew Sample PHA Acquisition t—Peakimg Options - T
Elements/Cations Peak/Scan Options Special Dptions Start Peaking Beam Mods Analog Spot
Kilovolts 15
Analptical Conditions Count Times Stage Imaging Beam Cynent 30
Beamn Size 1]
Combined Conditions Standard Assighments Locate Move —

SF1 5P2 5P3 SP4 5P5 X ¥ Z Spectio Proaress
PET LIFH FET PET LIF
| 221.591 128.6%3 157.200 77.5702 157.200 50.34598 50.4995 10.9501
1-PET 2-LIFH 3-PET 4-PET 5-LIF Faraday
| .00 .00 .00 .00 .00 1
[ 30.0022
Curent Sample: fwa 2 = wavescan sample

Once the wavescan acquisition has been completed, use the ‘Plot!” window to display
the wavescan intensities. See “Off-Peak Adjustments From the Plot! Window” in the
Getting Started manual for more details.
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*#* Wavescan Acquisition! (click graph te toggle size)
-

.:.Elﬂ

25 228 BA | Bm4 | BET WE1  HE4 207 2

51Kz PET, § 522 per polt

Export D ata
Clipboard

[~ Load =ray
[~ Show Grid

0 2334 L7

Position

Angstroms

A
1285 188 1308 1321 1333 1M3
k3 LFH. G520 per port

1386 118 138

0 1382 04

Counts

Increment
Reset

Increment

| g

4+ 795 a6 87 a9 830 a1 423 L

Tikz PET, § 522 per polt

+ ®s w7

—
Ke¥Y
|l

e Pl Wavescart T

Waescon Samgle List feukiaslet)

T i

Ustput Tasget

W' 1 wavescan pam
e )

Mot Biaka In Graph Window
 Mhutput Dat 10 ASCI [1nt] Fida 04, Y. 2.1

s

Frr ka [7] Specirometm
Ti ka 4] Spectinmatar
i ka [1] Angstoms
Fe ka [7] Angrtioms.

© S Data To Prints [sopmate znples]

I Inchade Deieied Ports ]
I Dl P Lokl r
roa I OF Pleak Labeks [

I Feree Black anef e Frrt

I Nomsion Sengles i

Graph Type

Intensity Enor Bars
I~ Pt Eose B

7. Use the spin button to select the next spectrometer and element pair and click the
‘Output’ button to display the wavescan and the current off-peak positions (in green).
The x-ray KLM markers can be displayed by selecting the ‘Analyzed Elements’

option.
r |
Plot Wavescan Graph Data S8 S s PR—— — — »
o] ehr| Efomc | 300 50| o | we| & waiE|o|ed] /| 2]QY Print
wavescan sample
100 (
. u_uy1 Specific Element
~| I i
— 804 " User Selected Lines
E Load »ray Database |
= I
T M aximum Order Smoath [l
g et v -] s
= [
8 Graph Options [
= 40+ Zoom [click and drag) |
0 168623, 116,143 v
o
Zoom Full | ClipBoard |
204+ Modify off-peak positions by
clicking Low or High button and
then click on graph
Low High
| 0 cfobcuccol ok ok ik el il B ok kb Model Background
221.0 2224 25 .8 230.8 2322 2336 2350 [~ NoPeak Markers
. [~ Show Date Stamp
Si ka (1) Spectrometer [ Show Giid Lines

Then use the mouse to click and drag the preferred zoom area to see the background

better.
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Plot Wavescan Graph Data SES 58 S s

o et e

3D

L)

e
i ]
ki

|2l
ah

| s +| walgE|o| |

| 2l

1001

80—+

PET (6 sec) (cps/1nA)

20+

| 0

2210

2224 e

-4.11

wavescan sample

Si ka (1) Spectrometer

2308

2322

2336 2350

KLM Markers
" Mone

-

-

| Help |

" Specific Element

=i

" User Selected Lines
Load <ray Databaze |

M awimum Order Smoath

v s

Graph Options i
Zoom [click and drag) |

1.68823, 118.143 v

Zoom Full | CiipBoard |
Modify off-peak
lickisetmmror High tothea.g
then click on graph
Low High
Model Background

blo Peak Markers

[~ Show Date Stamp
I~ Show Grid Lines

positions by

8. Then simply adjust the off-peak positions by clicking the ‘Low’ and/or *‘High’ buttons
and clicking on the graph where they should be re-located.

p

Plot Wavescan Graph Data SEE 8 S s

o et ] e

3D

L)

e
i ]
ki

|l
ah

|| w| v | waiE| o3

| 2lQl

9.08——

FPET (6 sec) (cps/1nA)

| 0.00

A byt AR

—-6.84

I] 'Hlfﬂl(

wavescan sian'ple

Fe KB1 IV

L.

41

Stk itk At

2203

—f—t
2218

2233

2249

226.4 2280 2295

Si ka (1) Spectrometer

2311

1
2326

I 1
2342 2357

KLM Markers
" Mone [
t* Analyzed Elements

" AllElement: [WHelp

i Specific Element
il
e L I

" Usger Selected Lines
Load Xray Database |

M awimum Order Smoath

v =1 [

Graph Options i

Zoom [click and drag) |
86780, 10,5831 v

Zoom Full | CIipBoald|

Modify off-peak. positions by
clicking Low or High button and
hen click on graph

B High
Model Background

I~ Mo Peak Markers

[ Show Date Stamp

I~ Show Grid Lines

—

9. When you click OK, the new off-peak positions will be utilized automatically in the
next unknown or standard acquisition. Repeat steps 7 to 9 for each element in the

wavescan.
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Acquisition of Standard Intensities

1.

In the “‘Automate!” window, click on the ‘Standards’ option and click the ‘Select Stds’

button to select the current standards in the run. You have previously confirmed
standard positions during peaking, but you can check that option again if you would
like.

2. Check the “‘Acquire Standard Samples’ checkbox and then click on the ‘Run Selected
Samples’ button. See “Loading Standard Position Files” in the Getting Started manual
for more details.

":" Automate! [Standard Position Samples From POSITION.MDE]

(2 stomied

ns

Pozition List [multi-zelect] [double-click to see position data)

St0014 Fid 0 5102 synthetic

Move Stage

Automation Actions

[~ Confirm Standard Positions
[~ Confirm Unknown Positions
[~ Canfirm " avescan Pozitions

[~ Peak Spectrometers Peaking

T Samples
[ Acquire Wavescan Samples
[ Acquire Standard Samples [again]

Automation Oplions

-
[~ Use "Quick" Standards
[~ Usze Filament Standby Afterwards

Delete Selected 5Samples

Delete Selected Positions

SR T =—— ..
" Wavescans SR GRS RN TEEEE Digitize
Al Samples StOTE2Fid 0 M -411 mineral g
B2 Eid 0 Albite [cazader
% - St 0306 Fid 0 Anarthite [Grass Walley] U CH16706 Plot
St0308 Fid 0 Obzidian Cak 112
Select Stds Fiducials
Select All
Replicates
Go r
Auto Focus Conditions
Update Sample Setups
Delete sl | | St 162 MBS K-417 mineral glass File: Setups
ReLoad | Current Row =1 of &

Multiple Setups

Import from ASCII (~.POS File) [Help|
Export Selected Samples [to *.PO5]

Import * LEP [:

3] A 0 )

v Usze Confirm During Acquisition

[ Usze Beam Deflection Faor Pogition
[ OnStds W OnUnks W On'wWavs
[ Supprezs ROM Based Backlash

[~ Confirm All Positions In Sample

[ Combine Multiple Sarple Setups

Row

bl

50.34978 | 50.49976 | 10.95009 | 0

Y Z L

[1

Grain #

Focus
| o

[~ Usze ROM Auto Focus
f* MNew Sample " Ewem Point
" Digitized " Interval

-

—

Standard Points To Acquire |5_
Automate Confirm Delay [sec] | 10
Standard X Increment [um] | 4
Re-Standard ¥ Increment [um) | g

[~ Re-Standard Interval (hrs) | &

R
| |

[~ Automate Probe Image

Bl | Kew =18 Cur= 30 Size= 0 Mag= 400 Mode =Analog Spot
Maghnal = 4000 Maglmag = 400 [mgShift = -2, 3

Sample Setup [row) Humber

/l':"’:;-l;st Unknown Sample

Usze Digitized Conditions

File Setup = MOME

ample Setups
™ Us Setups
Use Digitized Multiple

tultiple Setups = NOME

Replicates = 1 <
T

Run Selected 5amples

bl

—
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3. Once primary standards have been run, you can check that they agree with each other
by running secondary standard and checking that it analyzes correctly from the
‘Analyze!” window by selecting the secondary standard and clicking the ‘Analyze’

button.

-
“# Analyze!

————

B |-z

{

{(» Standards
" Unknowns
" wWavescans
" All Samples
Select Al

Add To
Setups

Save Setups

Sample List (multi-select] [double-click to see intensity data) /

St 14 5et 1502 spnthetic
St 225et 1 Ti0O2 spnthetic

St 162 Set 1 MBS K-411 mineral gl
2 mineral glas:

St 160 Set 2 * NES K-412 mineral glass

St 160 5et 1 MBS K.

Raw Data

Intenszities

Calculation Dptions

KRaws

Combine Selected Samples

Combine Analysiz Lines Fram
Selected Samples

Combine Data Lines From
Selected Samples

Sort Stat and D ata Grids By
GeologicalAtomic Mumber

[~ | Pauze Bebween Samples Report
[ Usze All Matrix Corrections
Dizable Selected S ample|z)
Enable Selected Sample(s] Match
Combined Conditions | Count Times |

Standard Azsignments | Specified Concentrations ‘ Mame/Descrnption | Conditions ‘ Elements/Cations ‘

[~ DoMot Output To Log

Combine the Selected Samples
into a Mew Sample

Search For Remowve
St 1605et 1 MES K-412 mineral glass - 000 Total Oxpgen 100,113 TotalWeight % "Shared" Bgdz | "Shared" Bgds
TO = 40,Ke¥ = 15, Beam = 30, Size = 0 1 000 Calculated D=ygen 12699 Z-Bar
Results in Elemental Weight Percert [ o00  Excess Owgen [ 21.98% Atomic Weight Create Material File
Copy Si Fe [Ti Mg [ca a1 [Mn [o [Total |
Average: 775 - 002 11.657 10.899 4. 906 0FT 43.597 100113 W
Std Dev: 118 065 023 _0oo 000 Rl R 000 A4
Publizhed: 21.199 FArL v na. 11.657 10.899 4 906 077 43 597 100077
Std Emr: 053 029 o _0oo _0oo .0on _0on 000 .063 |
%Rel 5D: il 83 -1336.05 oo 00 .00 0o .00 14
Minimum: 21.081 7707 - 031 11.657 10.893 4. 906 OFF 43 597 99 956
M azimum: 21.382 7.865 022 11.657 10.899 4. 906 OFF 43 597 100269
] 3
N
Disable Selected Line[s] ‘ Enable Selected Line[s) | Analyze Selected Line(s) ‘ L
Copy Si Fe [Ti Mg [ca a1 [Mn [o [Total | -
126G 1 7.865 -0 11.657 10.899 4. 906 077 43597 100.140
136G 21.252 7 811 022 11.657 10.899 4. 906 0FF 43.597 100222
14 G 21132 7707 003 11.657 10.899 4. 906 0FF 43.597 99,979
15 G 21.382 ¥r - 020 11.657 10.893 4. 906 0FF 43597 100.269
16 G 21.081 FF22 m7 11.657 10.893 4. 906 OFF 43 597 99 956
[ 3
Cancel Hext

See “Analyze Standard Data” in the Getting Started manual for more details.

In this case a good secondary standard for an Al-Ti alloy might be a NIST standard in
which the user can compare the measured ‘Average’ results with the ‘Published’ results

from the Standard.MDB standard database.

In the Log window the analysis is printed out with the Published values and the
relative percent error (“%VAR?”) so the user can quickly compare the expected value
witrh the actual measured value. Note that if the standard being analyzed is the assigned
primary standard for that element, then the “%VAR” will be close to zero (but not exactly
due to the presence of other elements not assigned as the primary standard for that

element).
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However elements that are not using the standard as the assigned primary standard
(that is a secondary standard) will provide a meaurement of the relative accuracy of the
instrument assuming that the secondary is close to the composition of the unknown

samples to be analyzed.

#¢* Analyze!

-

St 22 Set 1 TiD2 synthetic
St 162 Set 1 MBS K-411 mineral
I T MBS K- AT

" Unknowns
" Wavescans

glass
mineral glazs

t 160 5et 1 NE

I— — - | 5]
. .
Sample List [multi-select] [double-click to see intensity data) KB aws (A s e e
Analy i Raw Data B
&+ Standards St 14 Set 1 5i02 synthetic H Combine &nalysis Lines From

List Standard
Intensities

Calculation Options

Selected 5 amples

Combine Data Lines From

e 2‘;:;'::?'98 St 160 Set 2*NBS K-412 niineral glass [ [ PaussBataesriamples | Report Selettod el
= I Use All Matrix Corrections Sont Stat and Data Grids By
Add To = Geological/Atomic Mumber
Setups Digable Selected 5 ample(s) Match
: Enable Selected 5ample(s) |~ DaMat Output To Log
Save Setups - - -
Combined Conditions | Court Times | Combine the Selected Samples
Standard Assignments | Specified C | Name/D p | Conditions | Eloments i stior ‘ into a Mew Sample
p Search For Femove
St 1E05et 1 MBS K-412 mireral glass P 000 Tatal Oxygen 100,113  Tatal Weight % "Shared" Bods | "Shared" Bods
TO = 40.kKeV = 15, Beam = 30, Size= 0 i _.000 Calculated Oxpgen 12699 Z-Bar ] t
Results in Elemental Weight Percent .000  Excess Oxygen 21.985 Atomic Weight Create Material File
Si Fe [Ti [Mg [ca A1 [Mn [T [Total [
verage: 203 7779 -.002 11.657 10.899 4.906 077 43.597 100,113 W
5td Dev: 118 _DE5 023 _ooo _onn _oon _oon _ooo REY
\Published: /| 21.199 7.742 n.a. 11.657 10.899 4.906 077 43597 100.077
StE— 053 023 il Wil Nl N1l Wil Wil 063 |
%Rel 5D: .56 83 -1336.06 .00 .00 .00 .00 .00 14
Minimum: 21.081 7.707 -031 11.657 10.899 4.906 077 43597 99.956
Maximum: 21.382 7.865 022 11.657 10.899 4306 077 43 597 100269
4 b
I
Dizable Selected Line[s] | Enable Selected Line(s] | Analyze Selected Line(s] | N
Copy Si Fe [Ti [Mg [ca A1 [Mn o [Total [ A
126G i 7.865 -031 11.657 10893 4306 077 43.597 100.140
136G 21.252 7.811 022 11.657 10.899 4.906 077 43597 100.222
146G 21132 7.707 003 11.657 10.899 4.906 077 43597 99.979
156G 21.382 7. -.020 11.657 10.899 4906 077 43.597 100.269
16 G 21.081 7722 017 11.657 10.899 4.906 077 43597 99.956
4 »
Cancel Next
W

In the log window the output is similar but more detailed. Here is a NIST Al alloy
analyzed using pure metals as elements as primary standards for all elements:

ELEM: Ti \ Cr Al Fe SUM
29 -055 -021 171 89.932 -182 100.061
30 .043 -.030 .206 89.425 .235 99.579
31 .025 -.002 .246 89.452 -190 99.611
32 .058 .004 .198 89.445 .233 99.638
AVER: .045 -.002 .205 89.563 .210 99.722
SDEV: .015 .021 .031 .246 .028 .227
SERR: .007 .011 .015 .123 .014

%RSD: 33.0 -1153.6 15.0 -3 13.4

PUBL: .040 n.a. 173 89.716 .205 .000
%VAR: 13.09 .00 18.64 -.17 2.41

DIFF: .005 .000 .032 -.153 .005

STDS: 522 523 524 513 526

Note the “%VAR” and “DIFF” lines which show the relative % error from the published
composition and the algebraic difference in absolute weight %.
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Using the “‘Analyze!” window, ‘Data’ button it is also useful to check that the “SDEV” or
measured standard deviation of the intensities are within 3 sigma of the predicted

variance as shown in the line labled “1SIG”.

On-Peak (off-peak corrected) or MAN On-Peak X-ray Counts (cps/1nA) (and Faraday

Current):
ELEM: ti ka v ka
BGD: OFF OFF
SPEC: 1 2
CRYST: PET PETH
ORDER: 1 1
29G .16 .06
306G .13 -.09
31G .07 -.01
32G .17 .01
AVER: .13 -.01
SDEV: .04 .06
1SI1G: .06 .06
SIGR: .78 .98
SERR: .02 .03
%RSD: 33.0 -1153.5

Variances larger than 3 sigma may indicate sample inhomogeneity or instrument

instability.

cr ka
OFF

3
LIFH
1

.51
.61
.73
.59

.61
.09
.08
1.13
.05
15.0

al

ka

OFF

4

TAP

267.
265.
266.
266.

266.

1
70
97
07
01

44

.84
.94
-90
.42

.3

fe ka
OFF

5

LiF

1

.54
.70
.57
.70

.63
.08
.07
1.19
.04
13.4

BEAM

29.
29.
30.
.016

30.
.017

982
991
015

001
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Digitizing Position Samples

1. From the ‘Automate!” window click on the *Digitize’ button. You will now be able to
digitize stage positions of samples you wish to acquire intensity data for.

a4 Automate! [Standard Position Samples From POSITION.MDE] - A eSS

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

Automation Actions

Move Stage

i 5! - - - [~ Confirm Standard Positions

¢ Unknowns Sto0T4Fid 0 502 synthetic [~ Confirm Unknown Positions
StO022 Fid 0 Ti02 synthetic . . It

" Wavescans |5t0160Fid 0 MBS K-412 mineral glass Digitize Canfirmn \Wavescan Positions

i All Samples |St0162 Fid 0 MBS K-411 mineral glass .

5t0301 Fid O Albite [cazadero] o [ Peak Spectrometers  Peaking

- StO306 Fid 0 Anarthite [Grass Yalley] U.C.H16706 =

= 50308 Fid 0 Obsician CAMM 112 i Acquire Standard Samples

Select Stds Fiducials [~ Acquire Unknown Samples
Select All ™ Acquire Wavescan Samples
Replicates [~ Acquire Standard Samples [again)

Go r . .
T Conditions Automation Options
Update Sample Setups o
——————— | [ Use "Quick" Standards
| Delete sl | | 5t 162 NBS K-411 mineral glass File Setups [~ Use Filament Standby Afterwards
| Re-Load | Current Fow =1 of 5 Multiple Setups v Use Confirm During Acquisition
| —————————————— | [T Usze Beam Deflection For Position
| Delete Selected Samples Import fram ASCII (=POS File) |[Help) B UpSlih |5 Walibe | Wbt
— [~ Suppress ROM Based Backlash
| Delete Selected Positions Export Selected Samples [to =.POS] [~ Confirm All Positions In Sample
i Impart * LEP Impart * DCD [~ Combine kMultiple 5ample Setups
Use ROM Auto Focus

Row b |Y |Z |‘J¢I" |Glain it |Focus r(i‘ Mew Sample " Ewvery Point

H " Digitized i~ Interval [

-

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

i
|
| Standard X Increment [um] | 4
1l Re-Standard ¥ Increment [um] | E
| [~ Re-Standard Interval [krz] |6

[ Automate Probe Image

|
Usze Lazt Unknown Sample
Use Digitized Conditions
Uze Digitized 5 ample Setups

Usze Digitized File Setups
Use Digitized Multiple 5etups

FRun Selected Samples ‘ -

2. Inthe “‘Digitize Sample Positions’ window choose the ‘Unknown’ option and enter a
sample name in the text field (a sample description is optional) and click the ‘Add
New Unknown or Wavescan To Position List’ to add an empty position sample to the
‘Automate!” window position sample list.

IR
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=
Tl Y

( [unknown saw

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

and click the Create New Lnknown or \Wavescan

button. To create a new standard position. click the
Standard Sample Type option and select a standard
from the Standard List
Referenced To Fiducial Set: 0, Setup Number: 0 and File Setup:
NONE and Multiple Setups: NONE
Positions | PictureSnap Stage
~ Unknosn_or W Position Samples [Mame/D iption] —

dw I Auta Increment
[~ Auto Digitize |1_
—

—

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

14 5i02 synthetic -
22 TiD2 synthetic

160 MBS K-412 minesal glass E
162 MBS K-411 mineral glass

301 Albite [cazadero) 52

Add/Remove Standards To/From Run |

1 Increment Grain | ™ Use Digitized AutoFocus

Number  Size

Il Single Point[s] Shotgun I 12 40
Linear Traverse Rectangular Giid |-
ﬂ Digitize Image

| . Polygon Grid I-

Digitize Cluster [of Random Pointg] |

r - .
4 Digitize Sample Poﬂm [ g

=

3. Then click on the ‘Stage’ button to bring up the *Stage Map’ window to navigate to
the sample coordinates. Select the appropriate stage map image or drawing from the
‘Holder Selection’ drop down list.

T I

4.

;"!' Stag

e Map! (d

— Positions
* Mo Samples
" Standard
" Unknown
" Wavescan

 All 5amples

— Light Mode

Refl | Tran

On | O

~Scan Mode

Spot | Scan

B/C-1 | B/C-2

In the “‘Stage Map’ window, double-click on where you think your sample is. Use the
instrument joystick or stage fine adjustment controls and locate your first acquisition

position. Once you find a good spot, focus on the sample surface using reflected light,
using the instrument Z stage position adjustment.
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5. Inthe ‘Digitize Sample Positions’ window, click on *Single Point(s)’ or ‘Linear
Traverse’ or whatever mode you want to digitize coordinate data and click OK once
you have established the coordinates for that acquisition. You may create any number
of position samples, with any sample name and digitize any number of points in each
position sample.

F = = ~
“s* Digitize Sample Positions e - -El_lﬂ_hj

Sample Type To create a new unknown position, click the
Unknown Sample Type option, enter a sample name
and click the Create Mew Unknown or W avescan
button. Ta create a new standard position, click. the
Standard Sample Type option and select a standard
from the Standard List.

e

¢ Wavescan

Referenced To Fiducial Set: 0, Setup Number: 0 and File Setup:
MOME and Multiple Setups: NONE

i Positions PictureSnap Stage
M|  Unknown or Waveszcan Position Samples (Mame/Descnption)
|| |
|| | |Feldspar-2346-7

|
L
L

‘ »

Add New Unknown To Position List | [ Aute Increment
[ Auto Digitize |1_

Standard Compositions Added To Run [select to create new) I

14 5i02 synthetic
22 Ti02 synthetic
160 MBS K-412 mineral glass
162 MBS K-411 mineral glass
301 Albite [cazadero] 52

m/|

Add/Remove Standards To/From Run | I

[~ Use Digitized AutoFocus

Increment Grain
Mumber  Size

Single Point{s)

Linear Traverse

et
P . o |
Digitize Image H Polygon Grid
_ T Heip] |
1= mgitize Cluster [of Random Points) I

= — ——

6. Repeat steps 4 and 5 until all of your unknown samples have been digitized.

7. Inthe “‘Stage Map’ window, choose to show locations of the sample by selecting from
the ‘Positions’ options, for example ‘Unknowns’ to double check where your
coordinate positions are located graphically in instrument stage coordinates.

Tip: Picture Snap! is a great tool included in Probe for EPMA. It simply requires an
image file (jpeg, bmp, or gif) of your sample mount from any source (slide scanner, flat
bed scanner or electron image from any instrument). Access Picture Snap! from the
Probewin log window, ‘Run’ menu by selecting the ‘Display Picture Snap!” menu.
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R Epicture Snap [C:\UserData',0395_magnetite.bmp], Pixel =363, ¥=438
File Window Display Misc

Load your image file and then choose the ‘Window’ | “‘Calibrate’ menu. In the
‘Picture Snap Calibration” window, select either the “Two Points’ option (for orthogonal
rectangular samples) or the ‘Three Points’ option (for round samples subject to rotation).

C=REes )

P —

-
¢4 Picture Snap [C:\UserData\Demo
File Window Display Misc

al
v
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Use the stage controls and navigate to 2 or 3 points that you can easily recognize on
the image and also find the stage coordinates of in the instrument imaging system (visible
light or electron imaging). Click ‘Read Current Stage Coordinate’ to read the stage
position of the feature. Generally choose 2 points that are diagonally opposed on the
sample or if using three points, choose points that describe a triangle over most of the
image area for best accuracy. Then also click the ‘Pick Pixel Coordinate On Picture’ and
click the corresponding spot on the picture for the image coordinates for each calibration
position.

When finished choosing reference points click the ‘Calibrate Picture’ button. Now
you should be able to navigate anywhere on your image by double-clicking the feature in
the image. Other menus allow you to display the position sample coordinates as they are
digitized.
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Automated Sample Acquisition

1. Inthe ‘Automate!” window choose the *All Samples’ option. Then click the *Select
Stds’ button and establish that you picked the correct standards for your samples.
Then holding down the <ctrl> button select the unknowns you also wish to acquire
intensities for.

- r
##! Automate! [All Position Samples From POSITION.MDE] 1 =1L —

Position List [multi-select) [double-click to see position data) Automation Actions
" Standards - Move Stage [~ Confirm Standard Positions

" Unknowns o 1L.C #1370 [~ Confirm Unknown Positions
W aveccs SFid 0 Obsidian CaMM 112 [~ Confim ‘W avescan Positions
- : = I [~ Peak-Specto ;

[+ Acquire Standard Samples
|v Acquire Unknown Samples
[ Acquire W avescan 5amples

[v Acquire Standard Samples [again)

Plot

A
Un 0003 Fid 0 Feldspar-4332-3
U 0004 Fid 0 Feldspar-4332-4

Fiducials

Replicates

Conditions Automation DO

Sample Setups v
e — Licl andards

| Delate Al | | St 162 MBS K-411 mineral glass Fil= Setups [~ Use Filament Standby Afterwards

[ Re-Load [ Curent Row =1 of & Multiple Setups it Dhuring Acauisiti

i —————————————1 | [ Use Beam Deflection For Position

| Delete Selected §amples Import from ASCII [~POS File) |[HEIR| [~ OnStds [ OnUrks [ Onwavs

I Suppress ROM Baszed Backlash
[~ Confirm All Positions In 5ample
[l Import = LEF Import = DCD [~ Combine Multiple Sample Setups
[~ Use ROM Auto Focus

Delete Selected Positions Export Selected Samples [to = PO5]

H]D" i e £710 b - - ZI 00000000 ‘T Grami F:mus c Ngtf\l.Sarane " Every Paint
2 -258.2377 1456.929 _000000000 O 1 0 l_‘ﬁ Digitzed f Inteval |5

3 -249.7357 1441.252 _000000000 O 1 0
|l | 4 -247.1927 1452.085 _000000000 0 1 o Standard Points To Acquire 5
il |5 -267.9830 1446.028 000000000 0 1 0 Automate Confirm Delay [sec) |10
|l |6 -236.6232 1440.684 _000000000 0 1 0 Standard X Increment (um) |4
W7 -261.7974 1444825 000000000 O 1 0 Re-Standard ¥ Increment (um) | g
W8 -235.0737 1452.218 _000000000 O 1 (] [~ Re-Standard Interval [hrs) |5

9 -237.1844 1449262 .000000000 O 1 1]

10 -248.2153 1466130 _000000000 O 1 0 I Auomate Probe Image | Pl Brovise |

11 -265.1403  1460.874 _000000000 0 1 0 [

12 -?56.2828  1460.029 _0D000000D0 O 1 0 |

Fet= 15 Cur= 10 Size= 0 Mag= 400 Mode =Analog Spot  [Sample Setup [row] Humber

Maghnal = 10000 Maglmag= 400 ImgShitt =0, 0 -0 Use Last Unknown Sample

Usze Digitized Conditions
Use Digitized 5ample 5etups
ed File Setups

File Setup = WOKE

SRS N8 IO

tulkiple Setups = HOME Fieplicates = 1

( Run Selected Samples
[~

2. Now click the following checkboxes: ‘Confirm Standard Positions’, ‘Acquire
Standard Samples’ (optional since you may have just done this), ‘Acquire Unknown
Samples’, ‘Acquire Standards Again’, and optionally the *Use Filament Standby
Mode Afterwards’ and ‘Use Confirm During Acquisition’.

3. Double-check everything and click the “‘Run Selected Samples’ button. This will
bring up a confirmation dialog with the total time estimate. Check carefully and click
“Yes” and the automated run will start. The standard positions will be confirmed
again. Make sure they are still in focus.
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AutomateConfirmSelected: Using Last Unknown Sample

. Mumber of Standard Position Samples: 7
¥ Mumber of Unknown Position Samples: 7
Mumber of Wavescan Position Samples: 0

Elapsed Time for Last Standard Acquisition: 27 seconds
Elapsed Time for Last Unknown Acquisition: 27 seconds

Projected Time for All Standard Acquisitions: 44 mins or 2622 secs
Projected Time for All Unknown Acquisitions: 48 mins or 2892 secs

Total Projected Time for All Acquisitions: 1.53 hours

Are you sure you want to run these automated position samples?
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Manual Acquisit

ion

1. You may also simply acquire sample data manually using the *Acquire!” window.
Simply click the “‘Acquire!” window, ‘New Sample’ button, click the ‘Unknown’
option (or click the ‘Standard’ option and select a standard from the list for running a
standard manually) and enter a sample name. Note that wavescan samples can be
acquired from this same window and should be used to check for off-peak

interferences.

-

b

MNew Sample

Hew Sample Type
Cancel
i dard

Load Element Setups -
Load Sample Setup -
Load File Setup -

Add/R
Slan:ja::?j:e ‘ Load Multiple Setup -

Mate that a new standard zample element zetup iz based by
default on the lazt unknown zample in the wn. To change the
analyzed elements in a run, either click one of the Load Setup
buttonz abowve or first create a new unknown sample and then

make any necessany changes to the element setup.
& Mame

New iph Add <cre

f* Unknown

A

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

14 5102 synthehc

22 Ti02 zsynthehc

160 NBS K-412 mineral glass

162 MBS K-411 mineral glass

301 Albite [cazadero]

306 Anorthite [Grass Valley] U.C.H#16706
308 Dbsidian CAMM 112

¥

2. Then click the “‘Acquire!” window, ‘Start Standard Or Unknown Acquisition’ button
to start the manual data acquisition. The elapsed time meter will display the
acquisition progress. When finished you should acquire additional replicate points
until the average and standard deviations look reasonable. See “Manual Count
Acquisition Using the Acquire! Window” in the Getting Started manual for more

details.
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5p2

5P3 5P4

SP3

X ¥ Z

5i-PET Fe-LIFH

3-FET Ti-FET

5-LIF

|228.0?4 134.465 157.200 8%.0044 157.200 50.345%8 50.495%8 10.5301

Absorbed

3.83 3.80

.00 3.77

1

1085, 14361.

215925,

000000

Current Sample: [Un

2 * Feldspar-163354r random point

[Normal Acquisition Unknown

Start Standard or Unknown Acquisition

|Data Rows: 0

Mew Sample

|Good Data Rows: 0

PHA

Start Wa

YesCan

Acquigition Dptions

Peaking Options

i
ps

Spectro Proaress
ET LIFH PET FET LIF

50.3432

50.4332
.00000a

.000a0a
0

Elementz/Cations

Peak/5can Options

Special Options

Start Peaking

Analytical Conditions

Count Times

Stage

Imaging

Combined Conditions

Standard Azzignments

Locate

Move

I agrification
Beam Mode
Filorvalts 15

Beam Current T
Beam Size 0

4000
Analog Spot

3. Click the “New Sample’ button again to name a different unknown sample for manual
acquisition. Note that your samples may be specified any way (up to 100 points per
sample) that you prefer, although usually all data points in a single samples should be

related spatially or compositionally since an average and standard deviation will be
calculated for each sample.
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Analyzing Your Data

To obtain your composition results simply use the ‘Analyze!” window and select the
samples to analyze and click the ‘Analyze’ button.

“! Analyze! r | B e

Sample List [multi-zelect]) [double-click to see intensity data) /
Analyze

" Standards n
n 2 Felds

" wWavescans

Raw Data Combine Selected Samples

Intensmes Calculation Dptions

Combine Analysiz Lines Fram
Selected Samples

1 * unknown sample
ar-1633541 random point

Combine Data Lines From

" ot T PoweBatveenSangs — Repont|
e [ Usze All Matrix Corrections Belasielemte Numbef
Set ® Dizable Selected S ample|z)
Suns Enable Selected Sample(s] [~ DoMot Output To Log
Save Setups

Combined Conditions | Count Times |

Combine the Selected Samples
into a Mew Sample

Standard Azsignments | Specified Concentrations ‘ Mame/Descrnption | Conditions ‘ Elements/Cations ‘

Search For Remowve
"Shared" Bgds | "Shared" Bads

100,113 TotalWeight &

12699 Z-Bar
21.985 Atomic Weight

St 160 Set 1 MBS K-412 mineral glazs - _000 Total Dxpgen
TO = 40,Ke¥ = 15, Beam = 30, Size = 0 1 oo0  Calculated Owygen
000  Excessz Oxpgen

Resultz in Elemental Weight Percent

Copy Si Fe [Ti Mg [ca a1 [Mn [o [Total |
'|Average: 1 775 - 002 11.657 10.899 4. 906 0FT 43.597 100113

Std Dev: 118 065 023 _0oo 000 Rl R 000 A4

Publizhed: 21.199 FArL v na. 11.657 10.899 4 906 077 43 597 100077

Std Emr: 053 029 o _0oo _0oo .0on _0on 000 063

%Rel 5D: il 83 -1336.05 oo 00 .00 0o .00 14

Minimum: 21.081 7707 - 031 11.657 10.893 4. 906 OFF 43 597 99 956

M azimum: 21.382 7.865 022 11.657 10.899 4. 906 OFF 43 597 100269
M o«

Disable Selected Line[s] ‘ Enable Selected Line[s) | Analyze Selected Line(s) ‘

Copy Si Fe [Ti Mg [ca a1 [Mn [o [Total |

126G 1 7.865 -0 11.657 10.899 4. 906 077 43597 100.140

136G 21.252 7 811 022 11.657 10.899 4. 906 0FF 43.597 100222

14 G 21132 7707 003 11.657 10.899 4. 906 0FF 43.597 99,979

15 G 21.382 ¥r - 020 11.657 10.893 4. 906 0FF 43597 100.269

16 G 21.081 FF22 m7 11.657 10.893 4. 906 OFF 43 597 99 956

[

Cancel Hext

Use the “Calculation Options’ to add oxygen by stoichiometry, atomic percents, detection
limits, etc. Use the ‘Elements/Cations’ button to add unanalyzed elements for calculation

purposes (leave the x-ray line blank).
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-
i ions A
Calculation Opticns [P —

&
o~

Selected Samples
Cancel
Un 2 Feldspar-163354r random point

EDS Spectral Data And Calculations

| | Help |

~
| @

| —Sample Conductive Coating [need to explicitly turn on in Analytical | Analygis Options)

| c ~| |21 |200

Calculations Options

Integrated Intensity Data Options

Element Denzity Thickneszs &) Use Standard menu to specify standard coatings

[w Use Unknown Conductive Coating [NHEIg

Formula and Mineral Calculations

[~ Dizplay Results As Dxides " Calculate with Stoichiometric Dxygen
[~ Calculate Atomic Percents i Iculate as Elemental:

| | I” Calculate Detection Limits and Sensitivity [~ Calculate Chemical Age [U. Th. Pb. ) [IHEpN
-

i [ Calculate Homogeneity Ranges Usze Particle/Film Calculations ‘ | Help
[ Calculate Alternate Homogeneity Fanges

| | [~ Calculate Pearson's Linear Conelation Coefficients
[~ Element By Difference [as elemental) : - | Help
[~ Formula By Difference [e.g. Li2ZB407):
[ Stoichiometry To Calculated Dxygen: Atarnz OF > To 1 0xygen [Helpl
[~ Stoichiometry To Another Element: Atomg OF | j To | j | Help
[ Hydragen Staichiometry Ta Excess Oxpgen H:0 Ratio 00 (OH=1,H20=2 DOHEEM

Add specified oxpgen, etc.

[ Calculate Formula Based On Atomg OF Sum e s e ey
o= buttan
i i i i i

[ Amphibole [&gue, Auta Mormalization) [ Biatite [Brimhall and Ague. Halog Code)

Many more output options are available from the Probewin Log window, ‘Output’ menu
and the “Plot!” window. See “Output of Analyzed Data” in the Getting Started manual

for more details.
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Tips & Common Problems

1. Note that by acquiring intensity data for all the elements in each standard you can
examine the complete analysis of each and see that you should be able to get close to
zero concentrations on standards that do not contain the element of interest. This is
very important for trace elements- that is: can you measure zero? If the concentration
is significantly negative then it is likely that one or more off-peak positions is being
interfered by a secondary x-ray peak.

2. Establish which spectrometers should be used for which elements. You will want to
avoid crystal flipping within a single sample. Put in proper count times for what you
are doing. Check that the count times are approximately balanced for all
spectrometers to avoid a spectrometer sitting idle (you might as well be counting
photons).

3. Use the ‘Stage Map’ window displaying the unknowns to show where all of your
random points or linear traverses are. Figure out which numbers correspond to the
unknowns you want.

4. 1If you made a mistake in the digitizing go to the ‘Automate!” window and double
click on the sample you need to alter. The sample positions you have digitized will
come up in the box below the sample position list. Choose the duplicate or mis-
digitized points and click on ‘Delete Selected Positions’ then OK.

5. Consider acquiring images on all your sample positions. These positions can be
plotted on the images once the acquisition has completed.

John Donovan, Probe Software
10-11-2015
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