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¢ Navigate your sample graphically using the StageMap and PictureSnap click and go
features!

e User definable stage maps using
drawings or scans.

e Easy importing for optical sample
scans.

e Two or three point stage
calibrations.

e Automatically corrects for sample
rotation and tilt.

e Live current position cursor.

e Live scan size display based
actual magnification.

o Display digitized standard and
unknown coordinates.

e Display previously acquired data
points.

e Save, export or print annotated
images.

e Create and acquire integrated unknowns, standards and wavescans with two mouse clicks!

e  One application acquires, analyzes and outputs all
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Check for interferences automatically and adjust off-peak positions graphically!

e Easily model, confirm and specify spectral interferences.
e Specify up to 5 interfering elements per element.
e Define KLM markers based on analytical or arbitrary

selection. o so M e e o 2
e Specify off-peak positions with a single mouse click. i lat o i ey
e Changes to off-peak positions are automatically saved. il
e Extensive modeling of background fitting options. Sl lvelalalafol]
e One mouse click to apply new models to any or all N

samples. gauf

Output any or all data and calculations to plots or

Excel spreadsheets!

e  Manual or automatic linking to Excel
spreadsheets.

e Export standard, unknown or wavescan
data to Excel.

e Display analytical data in column or row
format.

o Use pre-defined, manually selected or
custom output formats.

e Export thin film and raw data formats.

e Automatically plot all data for reports.

e Export to tab delimited text or copy to
clipboard.

e Export all data types: images, EDS,

peaking, PHA, etc.

Utilize the state of the art
background corrections with multi-
point and “shared” backgrounds!

Utilize up to 12 off-peak background
posaitions on each side of the peak.

Or “share” background positions from
other elements for elements which were
acquired using the same spectrometer and
crystal.

Perform graphical analysis of your
backgrounds using linear, polynomial and
exponential fitting methods.

Perform all these procedures during on-
line acquisition or in off-line post
processing.
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Display MultiPoint Background Intensity Data
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" Display MuliPsint Background Intensity Data

Un 20 MIM-001B 8

Fe ka cps/InA, Spec 2 LLIF

| 36000

rrrrrr
rrrrrr

KAL I

az 1t
Erie2
v

Erst

ErLat

SrHAt Il

wE3n

DyLat

Fo ka1

i

Gd LAt

PrLB2
" cataz
o LB2
SmLB4
e st I
sm L83

i

38000

FEErErEr
rEeree

TR

T |
42000 44000 46000

Spectrometer Position

40000

|
48000 50000

I = s S SRS T I

Assign Flags To This Diata Line Only
Assign Flags To Al Data nSswple | FECCEC CECCCR

MPB Intensity. 5t

1H

1 LuPO4 [REE

oP04 [REE phosphates block)
phosphates block)

T
52000

=

Zoom MultiPoint
Zoom Wavescan
\7816.78262 |.000000

OnPeak Pozs 450850 -
Kiovollz=20.0
Beam Curtent=50.0

Fillogh 4.754533,
-?.25?81&3;:‘3.‘??%1
KLM Markers
i Mone
@ Anaiyzed Elsments
i AlElements
" Specihic Element

i
c Selected |
Load iz Databaze

™ Absception Edges

[# Display Peak Intenity
[ Display Fit Parameters
[ Grid Lines
Piirt
Copy To CipBoard
Export Data

Load Wavescan

Iterate Low  Iterate High
3 =l |3 -
Bgd Fit Type |Exponen =

Smla Spec 5 LLIF, (Share =

~ Plot All Data Lines In Sample For The
Curently Selected Element




1. New PictureSnap! Easy Sample Navigation Feature

e Import any image from any slide or flat bed scanner and quickly calibrate the image to
your stage coordinates with two mouse clicks (three clicks for round samples)!
Navigate the sample by simply clicking on the sample position!

See where you are at all times using the live stage cursor!

e Display analyzed sample coordinates and point and line number labels directly on the
image!

e Print or save to file or clipboard a high resolution optical image showing where your
analyzed positions are located- directly on the sample!
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A cool feature that makes it easy to digitize, acquire and display analytical data,
even on complicated and fine grained samples!



1. Native TCP/IP Support for Cameca SX100 and JEOL 8900/8200/8500

¢ Allows both Probe for EPMA and OEM software to be connected simultaneously to the
SX100 and 8900/8200/8500 without re-configuration or re-connection. Now you can
have the powerful PROBE algorithms running on your new JEOL or Cameca
instrument!

e Allows maximum flexibility for acquisition, automation and analysis. Remember, Probe
for EPMA has an unlimited redistribution license for off-line processing! Everyone who
acquires data with your instrument can have a copy for off-line analysis of their data.

e Now with NIST’s latest FFAST (Chantler-2005) mass absorption coefficients for best
accuracy!

o Utilize PROBE for EPMA'’s unique, easy to use and automatically iterated truly
guantitative interference correction!

e Utilize PROBE for EPMA’s easy to use graphical volatile element and alternating
background acquisition!

o Utilize PROBE for EPMA’s unique statistical output feature to only display statistically
significant data and digits!

e Utilize PROBE for EPMA’s unique high accuracy halogen matrix correction for dealing
with oxygen equivalent of halogens when calculating oxygen by stoichiometry and much
more!
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No instrument hardware or network configuration changes are required to
run Probe for EPMA. Simply add a PC, install the software and connect a
network cable to your existing hub!



2. Fast and Easy Integrated Analog Imaging

¢ Both manual and automated image acquisition modes on standards, unknowns and
wavescans.

Images are tagged to analytical samples.

Analytical position coordinates are plotted on image overlay.

Standard and user defined display palettes (LUT).

Integrated scale bar in black or white.

Enhanced image digitizing of coordinates for stage or beam deflection acquisition.
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3. Realtime Beam Deflection and Column Condition Display

e Graphical display of current beam deflection position (manual and automated).
e Realtime display of current column conditions and beam scan modes.
e Realtime display of user defined acquisition macro-commands.
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Observe a graphical display of your beam deflection coordinates in microns and pixel units for both manual and automated
beam deflection acquisitions.

Use the graphical stage move to re-center the beam and move the stage to the exact
sample position based on the displayed image.

Live mouse cursor for instant stage coordinate readout.



4. Automatic Recording of Scan Data

e Automatically acquire and save all PHA, bias and gain detector scans.
Automatically acquire and save all ROM peaking and pre and post peak scans.
e Display and export of all scan i — . _ I ,
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Have a complete and permanent record of all instrument calibrations including PHA and peaking procedures and intensity data
in each user database.

All scans including ROM peak scans are tagged to the specific data file samples for accurate referencing of instrument
adjustments.



5. Automatic Recording of Volatile and Alternating On/Off Peak Intensities

e Automatically record all volatile calibration intensities.
e Automatically record both on and off-peak (alternating) intensity data.
e New high accuracy (quadratic exponential) fit for large volatile loss or gain.
e Display and export to ASCII file for external re-processing and plotting.
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35 = 184 .
— E Linear/Hyper/Log Fit
— £ 18.3
344 = @ Linear [y=mx+b)
1 | | A n " Quadratic [2nd)
\ 126 " Logarithmic [log-log)
W ] 185678 Integrated
\ B 18.314705 Y Intercept
_ ] \ _— 124 Ln Intercept
\\ ] g 38 % Change
\“ - 122 | 25 % Bvg. Dev.
‘\ ~ - !_‘ Goadli
A — _ 4 ‘:b-mﬁ"" ( ¥ Show Absorbed Eurrents)
T — A — h— . — & 1 R
||||||||||\|||||||[|I||||’1‘_|_|"9"'|‘f’||||||— Print |
0 100 200 300 400 500 600 700 800 Copy To ClipBoard
Elapsed Time (15 keV, 200 nA,0 um, 53.333 sec) Export Daia ‘
Self (TDI). Un 9 07G-030-H2A-3-m12 core = N _ 10:30:08 AM & OnPeak
Self (TDI). Un 10 07G-030-H2A-3-m11 RT Row= 2, Line= 369G, 10:51:01 AM 2 L
Self (TDI), Un 11 07G-030-H2A-3-m13 rim Row= 3, Line= 370G, 11:11:46 AM € Hi-Peak
Self (TD1), Un 12 D7G-D30-H2A-3-m13 core2 Row= 4, Line= 371G, 11:32:38 AM ¢ Lo-Peak
Self (TDI). Un 13 07G-030-H2A-3-m15 core2 Row= 5. Line= 372G. 11:53:23 AM  On-{H+L)72
Self (TD1). Un 14 07G-030-H2A-3-m13 rim-v2 Row= 6, Line= 373G, 12:14:07 PM
Self (TD1), Un 15 Moacyr 08-13-2015 0750 hrs |
Self (TDI). Un 16 07G-030-H2A-1-m1 top !
Self (TDI). Un 18 Moacyr 08-13-2015 1355 hrs - low-Th setup ~ | umbSp 1LPET (TDI on) (no Alt) Intensity Error Bars
Self (TD1), Un 19 07G-030-H2A-1-m1 bottom = | kkaSp 1LPET (no TDI) [no Al |
Self (TD1). Un 20 07G-030-H2A-1-m1 inner core thma Sp 2 LPET (TDI on] fno Alt) I ENGCGH LY -EE
Self (TDI). Un 21 07G-030-H2A-1-m1 outer core CakaSp 2 LPET [no TDI) [no Alt) Si
Self (TDI). Un 22 07G-030-H2A-1-m1 top-v2 P ka Sp 2 LPET (no TDI) [no Alt) 2T, 1 v|
Self (TD). Un 23 07G-030-H2A-1-m1 RT ' | ¥1aSp 2 LPET (no TDI) [no Alt) G
Moacyr 08-14-2015 low-Th setup 0238 hrs ~ |SrlaSp 2LPET [no TDI) [no Alt) % 1 :"

Easily correct for sensitive samples by automatic acquisition and correction for
intensity changes over time by correcting for both intensity loss or gain.

10



For extended acquisition time on trace elements, use the alternating on and off peak acquisition to integrate the peak and
background intensities repeatedly and monitor long term trends in intensity changes.
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6. Enhanced Wavescan Display Plotting

Resizable plot window for clear readability.

Display up to XX (20™) order lines (new NIST x-ray database).
Spin buttons for fast graph zoom and pan.

Improved KLM peak labels.

e e T PR DRSS . we O AT W
gy o |

KLM Markers
 Mone i
M " Analyzed Elements

I\ ¢ Al Eloments  [RHBIENI

K ] _Specific Element

Y |
|1 X-Ray Databa: — [Fe
[ Ray Database : =l
60 | NIST X-Roy L i-selecl - lun Selected Lines
| Dt e et Graph Selected e Selected e
X-Ray Line .

wavescan on natural zircon

Angstioms Energy Intensity Reference PP
« Close
= =
% —o= |5 e
g Hightight Etement - | L 0npesk
3 - b Sample Off-Peak
2 |
T 40 \ £.24203 1.98630 1.00000 | CunentDifPeak
= 624402 11.9140 224300 1 3
F £.24580 1.38510 1.00000 i
* 624612 337000 600000
2 o 624785 7.93780 8.05100
s |
@ Specily Range — ||Bh Options
5 :
+] =l
=
20 Bragg Order
10

: . G gty M cee |
wavescan on nﬂlufa]. Zircon | KLM Markers
028 I  Wone rm
C 7 a  Analyzed Elements
027 Model Background c A2 Cloments nl
L e 5 S pecilic Elemen
= | 0fi-Peak Backaround Type HIFe =
i | - = - ;
- ~ near I # Uses Selecled Lines
TN e EiiiopreteS] ® Choose Selected Lines
025 | |||« ish onty 2079 Pesk Intensly ¢ t b
L o b | Masium Order~ Smooth
= | Vil | Tl =
_ 024 | || @ Esponential o T e i ol
e E | . - e OrvPeak.
< a/l| |~ stope mi —{1 o000 Pskien B0 Sarple O Pask
g E ¢ Slope [Lo) =frooeo | ——  Curent OffPeak
2 oL x Integ/Pesk [Unl i
b =  Polynomial
© =
e B Palynomial Fit Positions |
i = a7 7000 67241000 [+3385.0000 Brach Dptons
0204 - | | } Print
I Polgnomial Fit Coefficients ; :::';'_:" ETRE R P 5
o 0000 0000 &
oo F I L © Mazima Zoom Full | ChpBoard
= . " Gaussian Moddy olf-peak posans by
F " Multi-Point OnPesk hcking Low of High bulton and
Low MultiPoint  High Mulii-Point | 47300 il ld L;}:ﬂdﬁ&mnnl
1[4agass -] 1[sozo81 - Oulput okl i Model Backaiound
Piint i L = b Mo 5LGZ B2 L
v JEE= )T ] (e pr— | TR il B T M J L I il e I~ NoPeak Maker
1a50]| | Acquirela [77]  AcquiteHi [3 47000 47300 4800 49500 50000 50500 ? zwg”’s""’
Load Th ma (4) Spectrometer B S
Fit Type [|inear Backgiound
From Sample

Standard or Unknown Samples [mulli-select)

Load |
" Standards + Unknowns  All Samples
Select

Un 1 *unknown sample
Un 2 *unknown sample

Un 3 *unknown sample
ple:

Assign Background Modsl To Selected Samplez

Note that you cannot assign a MultiPort background fit to &
‘sample that conlains data but is not a MubPoint background
sample [that is. # does not contan MuliPor intenaites)

Plot wavescan intensities and select off-peak positions with two mouse clicks on the graph control. Changes are automatically
recorded to your user database.
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7. Row and Column Display of Analytical Results and Match Capability

Display both element column and elements row display formats at the same time with

all specified data types.

See all results, elemental, oxide, atomic, formula, intensity in one easy to read format.

Copy to clipboard and paste into any document or report.
Match unknown compositions to complete mineral, NIST and other databases.

Analyze!

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

Analyze I Data KRaws

=10l x|

Combine Selected Samples | >>Excel

List Report | Calculation Options

[~ Pause Between Samples Report |

Delete Selected Sample[z]

Undelete Sel

ted ©

Tal<]

(" Standards Un 1 = monazite setup
+ Unknowns Un 2 detection limits on LaPO4
g
:: :‘:I"’;e“";"s Un 4 ~GSC-4170 gi5
amples ||Jn 5 = unknown sample2
Select All I

Add To Setup

Save Setups
Specified C | standard & ts | Name/D

| Condilionsl EIemenlsJ’Calionsl

UUn 3 G5C-4170 g5
TO = 40, Ke¥ = 20, Beam = 150, Size = 5

6.957 Total Oxygen

IZ

26.957 Calculated Oxygen

100.675 Total Weight %
41880 Z - Bar

Display all results (k-ratios, intensities, elemental, oxide, atomic and formula), and quickly drill down for more detail with a

1

Delete Selected Line(s)

Copy Na20 Si02

469 G D 51.508
470 G 765 51.520
4716 704 50.875
472 G 0 51.060

Results Based on Sum of 2 Cations F00DREE ces: fliygen 33.808  Atomic Weight
Copy | Ca Si [A1 [ [Pr [Nd [Sm [Gd ‘
Average: 4 _000 009 044 154 022 011
StdDev. | .003 0 i x|
ZAF Com: | 1.0599 1.98C [ 3 GSCAT0 b W&LStatus:Good [Undeleted]
Std Emr: .om 004 |TO = 40 Ke¥ = 20, Beam = 150, Size= § Line: 3of &
=Rel 5D 59 cauisition D ate/Time: 06/09/2000 03:58:58 PM
Mi -_ -045 K-RHaw Counts | El tal | Dxide ‘ Alomic | Formula =
M aximum: -052 08426 1340.0 776 1.086 769 046
d 02759 2329.2 .882 1.888 1.247 075
Delete Selected Line(s) |2 -.00002 1.1 .000 .000 000 .000
Y 00444 24.4 324 412 145 .009
Copy [ [Ca % Pr .04389 3429 2632 3.080 741 044
302 G 047 o7(| Nd 15569 1443.8 9.448 11.019 2.599 .156 =3
303 G 052 _pge| Sm 02228 267.2 1.395 1.617 _368 022 | D
204 G DA Gd 01111 157.7 744 .858 188 o
305 G 045 “071|.Ce 40728 2559.9 24.306 28.469 6.882 412 PRGBS | Bl
306 6 045 o6zl La 18523 1001.6 11.213 13.150 3.203 192 | catcutation optians
[ .93869 6067.1 12.142 27.821 15.553 931
u 00099 125 097 110 016 001 ween Samples Roport |
Pb .00570 62.0 595 641 114 .007 ted Sample(s)
Th 11283 2084.6 8.963 10.199 1.533 092 e
a1 Dy .00216 34.1 150 172 037 .002
Er .00021 37 015 017 .004 .000 2' Elemente Cations
0 26.859 .000 66.604 3.989 4|
Sum 100.540 100.540 100.000 5.989 0947 Total Weight %
2281 Z-Bar
1.662 Atomic Weight
_ iz 033 7.447
Std Dev: 24 .325 02 J181 -850 1.070 067 160
|ZAF Com: 1.450% 1.1454 1.0889 1.2277 1.230% 1.0897 1.2512 1.2374
|StdEw: | .120 162 .006 .090 425 535 .033 075
%Rel 5D: 286 -6 62.6 25 4.7 b7 200.0 43
inil : Fm 50.87% nn2 7177 1R RR4 17 A28 nnn 3 IR

- Standards Found [double-click lo see composition data)] —;

v = 2.93
v = 4.45
v = 5.44
v = 848
v = 11.31
v = 11.56
v = 11.93
v = 1z.31
v = 12.31
v = 12,31
v = 12.61
v = 13.26
v = 12.39
v = 1259

2053
2051
2072
2070
2094
2072
2770
2071
2075
2079
2080
2134
2037
2168

Copy Standards Found to Clipboard |

Chromian augite, gabbro, p+
Chrome diopside, S. Rfrica
Pargasite, Fimland, p. 152
Hornblende, India, p. 151
Talc, northern Sweden, p.
Basaltic hornblende, Color
Harvard 0- Kaersutite 1310 k= 02 4|
Hornblende, tonalite, Idah

Eaersutite, p. 152 Change Standard
Richterite, Sweden, p. 153 Database
Magnesiokatophorite, Monta
Labradorite, Millard Co., Minimum Vector

Clear vitreous beryl, p. & |1—
Launontite, Saale, Germany¥| El

Match Standards

MFR2.0-15 cpx &
BSE-3

na = .52
i = 23.87

simple double-click of the mouse.
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Improved PHA Scanning is Automatically Saved To User’s Database

Realtime display of all PHA acquisition data in user database.

Now scan both bias ranges and gain ranges .

Export of PHA acquisition data to ASCII file.

Automated PHA scanning of all spectrometers (Startwin utility).

Automated PHA scanning before and/or after manual or auto peaking procedures.

Enter PHA Properties For Spec: 5
Basellne Window
A A
W P ] ceea |
Gain Bias
[16.00 @ [1790. @ Gt Pl
Get BHA
Integral/Differential

F Ure Dbl [0 | paos |
7R TR R —————— Insert Faraday | [~ Do Not Set Analytical or Column Conditions Before Scan
i Scan PHA Distiibution
Z Axis Adjust . Perform a PHA scan to check the
24.8486 26.4753 E%E ] Paositit  proper baseline or window of the Count Time  Intervals
ncrement detector pulse height analyzer.
I 11.2013 Iz Al 00100 Perform a bias or gain scan to R I 20
B EI 02435 EI A determine the praper bias or gain A - d Graph PHA
Jog Stage for a given gain of bias setting cgune andiaant
= can [Distnbution]
[~ Use Stage Backlash Park Stage I Update Positions I Exch
Free/Clear I
~ Spectrometer Target Positions ~Bias and Gain Scan Ranges- [~ Scan Bias or Gain
5P 5p2 5P3 SP4 SP5 |1:||]ans Low |1::;: High IC;unl Time I ‘I;lelvals
|PET | [PeT = Jur =l [tap =] JuF =l = = 'A e
[197081  [673088  [107216  |908s7D | 174193 i Low—_ Gain Hig oenn (Distrbation]
[P =lka =] [Mn z]lka =] [Cu z]ka =] [a1 z]ka =] v z]ka =] 4. 3 128. 3 Count Time  Intervals
E]aw E]aw E]aw E]aw E]awl ls—lgn—
[~ Use Spectrometer Backlash __ Jug Spectromet | Park § ScanBasel  Scan Wind i ot B B
se Spectrometer Backlas| og Spectiometers ark Spec lr 0 cquire and Graph Gain
- - Scan [Distribution]
~Define PHA ~ Enter Detector P. For Spec: 5
BaseLine Window (B Bias Inte/Diff  Deadtime | (ks | Hl Slit Size Slit Position Detector Mode
1. 0oN~ ) T #| iso. | [ Differential [1.10 Load PHA Parameters 21 = |
2 [1.00 =] [9.00 ENEN & [1700. | " Differential [110 From PFW Database
. . 1100; - - .
2 [100 2] [a.00 ERE 2| [1650. =] [ Differential [1.10 Automatically Adjust PHAl 1050d--
4 [1.00 =] [9.00 8 [32. 2| 1698, 2| ™ Differential [1.10 1000l--
- - rSs PHA——
5100 =500 = [ =] [ie50. =] [ Difierential [1.10 can as0l-- K
Count Time Intervals ' ' ' ' | H
6 = =] =] =] i i
—— | —— e T B T B
7 = | = El =] [/ Differential I pr— T— Base e Vol
) . cquire and Grapl
9 = | = Ell = T piffercatial | Distribution
9 =] =l El =] | bifferential |
~Scan Bias or Gain
Bias Low Bias High Gain Low Gain High Scan Basel Scan Wind Use the bias or gain scan to
=] =] determine the bias or gain value
2 = = X i bias setting to center the
[1500. [1800. I || E | 10 intersity in the PHA, distrubution
B T T r— | — W [0 R -
4 [1500. [1800. [+ = [128. = [400 [10 [ 5 [40
5 [1500 [1800. [+ =] [12s. =] [+00 [0 Acquite and Graph Bias
= = Scan Distribution
| I I Ell EN I
7 I I I 2' I 2' I I Count Time Intervals
3 [ | E) El | = =
Acqui d Graph Gai
9 | I El =N I *Scan Distibution
Slit Size  Slit Pasion  Det. Mode Slit Size  Slit Position Dot Mode B IAD |
T El =] | | & =] | -] | |
I | — | — A | —
] -] | =] | = o =] | -] | |
] -] | =] | = ] =] | -] | |
s El =] | I

Acquire PHA, bias and gain distributions with real time display and automatically save to your user database for complete
documentation of instrument conditions.



9. Improved EDS (and CL) Spectral Acquisition and Processing Interface

Supports Thermo, Edax, Oxford and Rontec EDS interfaces
User definable EDS integration time and EDS application preset time.
Automatically acquire a full EDS spectrum for each analysis.
Easily integrate WDS and EDS elements using self-consistent matrix corrections.

r
EDS Spectral Data and Net Intensity Calculations [Thermo NSS]

~

50000

20000

Intensity (cps)

300004

20000

10000

== = ——

0

il

- Sample List [double click to see lines) Row= 1, Line= 2766
St 28 Set 2 NiD synthetic - Row= 2, Line= 227G
St 160 Set 2 NBS K-412 mineral glass Row= 3, Line= 228G
St 162 Set 2 NBS K-411 mineral glass Row= 4. Line= 229G
St 273 Set 2 Mg2Si04 (magnesium olivine) synthetic How=5_Line=_230G
gl ggg gel % Glass. VG-A[SQ USIéM ]1 134981
t et 2 Labradorite (Lake Co. - : = ima=
St 358 Set 2 Diopside (Chesterman) g | Eo e s D i s
St 374 Set 2 Orthoclase MAD-10 E || SpEduesy b, bt et oe Had
2 Magnetite U.C. #3380 - Live Time= 40.0, Channels= 2048
— Ev Per Chan= 10, Max Counts= 65714
Magnetite U.C. #3380, Line 230 Zoom Full _ | Print |
I
S — I E— 1
[%% £DS Spectrum Display [CAUserData\Donovan\EDS-WDS\EDS Only\EDS-WDS. K411 _K412.01-05-2016MDE] [E=Nre T
60000 fes 1t T [ ) Ca KAZ|Ca KAZ
FqLA1 Ca 30000— Mg KA
AlKA1
50000 — Fq LA1 Mg KA
I cdls
25000~ cfle
) = 40000 —
@
c
o
£ 30000 20000
20000 £
| £
2 150004
£
10000
Fe|LB1
10000— FeflB1
0_ Fa a2
\ 0 ) Fe flaz s
: ; 4= 1] AISK»:
E CL Spectral Data [Ocean Optics]
E Sample List (double click to see lines) [ ——
s Row- 2. Line=  2G
al Row= 3. Line= 3G
| |fe|
m
C Count Time= 20.0, Channels= 3648
Dark Spectra Count Time Fraction= .1
Dark Spectra Count Time= 2.0
|| unknewn sample. Line 3 Zoom Full | Print |
20000 9940184 tensity [coun's) 206403, -
= ] T e |
| 60000 = lements Al Elements
Copy To Clipboard | ﬂ [5'_3

Expont Spactrum (OEM) ‘

Expon Spectrum (EMSA)

Display Specium In Re-Sizeable Window ‘

" Raw Counts
@ Counts Per Second
€ Counts Per Second Net

950 1000

spectrum and all necessary detector parameters for complete off-line re-processing

Automatically acquire a full EDS
of combined EDS/WDS data.
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10.

Enhanced Excel Remote Automation Interface

Operate your electron microprobe from Excel!

Write custom macros for your specific acquisition or test procedures

Control all instrument parameters (stage, spectrometers, crystal flipping, counting,
column, etc) in a device independent fashion.

_iixd
Eile Edit Miew Insert Format Tools Chart Window Help |
NS HSRY | ibRF o - a®[= st ed -7

[» o n|B1%® ﬁ‘

“ GeneYa o - B I 0O | -

Chart Area j =|
A B C D E F | 6 | H | [0 | kK [ L
1

Z Start | Stop |
|3
ES
| 5 |Faraday | Scaler1 Scaler? Scalerd Scalerd Scalerd  |Count TimiAbsorbed
| 5 | 9993 220817 322433 3313 G996 220540 G0 7.932
| 7 | 10001 220353 31828 33744 52505 220553 G0 g
(8] 10w
| 8 | 10003 219317
| 10| 10.003 220913 B
1 29015 G326 |18 o o - T
(12| 29.115] 631268 fog Chart Area =l SERE =
13 29124 BF94RT 195 o4 sDFRelX i Last | OT uz &Nl DT Lazt
(14| 29119 E30E21|  [i57| ars| ol s ise 10 fmeo 6| e fo s sts et
(15| 2912 BOBBIS HeS R m sem iam b e s be  ews  ang 2wl Yo
| 16 | 48.23 1023631 (60| 10740 o0 on40  tooo W zzael 424 s gasv  wwa 215 @do ita 15
(7| 82w msen S0 e oga me omenowme moonmowmw oo o
|18 | 48.229 1022641 (163 1455 o0 453 tom 10 385662 264 007 GeSe6 2034 2094 2034 167 152

= ; X ; X ; } . x X !

[19] 48224 1026210 (RS SO0 o mmee om0 e sw  oos  swe  ones st aoes  tee  1ss
| 20| 45.235 1024607 | 1051| Regression Output
A B7.22 1398208 % SI—E‘ED’;I-I! T2I2;:.r0c:;t A Mean deadtime: 177 153
2 B7. 241 1398548 | [0St Slope Last ¥ inkeraspt Lust Zigma 013 0.01
ﬁ Er.239 1397913 % o = Fegression Deadtime 165 153
|24 | B7.223 13588102 E
| 25|  B7.225 135BB23 (T4 . .
6| BB.208 1756055 % Deadtime TAP3 Si Ka
| 27| 86.187 1764138 1]

25 86.203 1763271 JLraE) 250.0

| <O | e :

(29 86137 1764055  :|iou ] o Cpsind (y)
(30| @62 17essm (el —a—Fit Al
| 31| 105.5020 2124038 =51 —x—Fit Last
| 32| 105417 2124193 f2d < ]
da| 105524 2123632 o] @ 2250
| = | e | o
(34| 105504 2125468 hom © _E“‘“‘*ﬁw
2] 10556 2125534 | 15| 1 G T
TPV TR | N e ]

1 4[> (b} Sheet1 (Shestz f [191] ] e |

=5 200.0 —
% o 10000 20000 30000 40000 S0000 FO000
137 |
Es Cps
[
Ready || | | | [

Carpenter) and modify or design your own!

Automatically calibrate instrument deadtime and detector response curves with supplied Excel macros (written by Paul
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11. Enhanced Elasped Time Predictions

Show remaining time for automated acquisitions.

Shows elapsed time on an element basis for each spectrometer.

Color coded by x-ray line (R=Ka, G=La, B=Ma) and current crystal.

Standard, Unknown and Wavescan acquisition times calculated separately.
Calculate appropriate off-peak integration time statistics for optimum acquisition.

l !ncquire!

=101x]

Hew Sample

SF1 5P2 5P3 5r4 5P X Y Z . ..
Beam D eflection Position
| 157. 200 157.200 145,365 157.200 157.200 24.§500 26.5000 11.2000
1 2 3 41 Faraday
| .00 .00 §.00 .00 .00
| R . 19499, . 000000 &
Current Sample: [Un 14 = Montel Madagascar 6-1
Stant Standard or Unknown Acquisition
|Normal Acquisition Unknown um 000000 .0DDODO
|Data Rows: D |Good Data Rows: 0 Start Wavescan | px 0 0

— Click Element Row to Edit Count Times

Beam Averages

|1_ 3 4

986 secs
I 20,0000
B ‘

Mominal Beam [nf]

Change the Maminal Beam ta modify the
niommalization constatt used far the 4-raw

Calculate Off-Peak Times Based On Statisktics

On and Off-Peak Count Statistics
Close |

|1 324
Off-Peak Count Rate |23

On-Peak Count Time

_Calculated

On-Peak Count Rate

SECE

240

Calculate Off-Peak Count Time |

Dff-Peak Count Time | 31.6323

Elements/Cations I~ Update Selected Elements
Analytical Conditions Channel [Element [Spectro |Crystal Dn—Peak|Hi—Peak |L0—Peak |MaxEoun|Factm |Wave |Peak |I§luick -
e T N caka |4 PET 10.00 500 5.00 10000001 4.00 2.00 8.00 2.00
Combined Conditions | |2 sika 1 TAP 10,00 5.00 5.00 10000001 4.00 6.00 8.00 2.00
— - ] al ka 1 TAP 10.00 500 5.00 10000001 4.00 6.00 8.00 2.00
4 y la 4 PET 20,00 10,00 10.00 1000C
5 pr la 3 LIF 20,00 10,00 10.00 1000C
3 ndla__ |3 LIF 20,00 1000 10.00 1000( [ Enter Count Time Propertics For: sm la
7 smla |3 LIF 2000 10.00 1000 [EOOO
g gd la 3 LIF 20.00 10.00 10.00 1000( On-Feak Time Hi-Peak Time Lo-Peak Time
9 ce la 3 LIF 20.00 500 5.00 1000( | 240.000 | 15.8161 | 15.8161
10 lala 3 LIF 20.00 500 5.00 1000(
aa [ . T o ron oo 4 nns Wave Scan Time Peaking Time Quick 5can Time
: [2.00 [.00 [2.00

Unknown Maximum Count :

|1 00000000

Lze the Unknown kaximum Count to specify a desired statistical
significance instead of a fised count time. |f the tatal counts acquired
exceeds the Unknown Mazimum Count the acquisition will be
conzidered complete.

B ackground counting time will be calculated based on the ratio of the
specified off-peak counting time to the specified on-peak counting
time and the actual elapsed on-peak counting time.

|2_I]l]

Llze the Unknovn Count Time Factor to automatically change the
counting time for on, hi and lo count times for unknown samples
relative to standards. For example, if the on-peak time i 10 and the
Unkrown Count Factor is 2, then the standards will count 10 seconds
on-peak and the unknowns will count 20 :econds on-peak.

Unknown Count Time Factor :

The Unknown Count Time Factor iz alzo uzed for the Alternating On
and Off Peak Acquizsition feature [zee the Acquisition Options dialog).
“with thiz feature the on-peak and off-peak positions are altemately
acquired for a number of repetitions based on the Unknown Count
Time Factor.

0K |
Cancel |

Balance spectrometer acquisition load by distributing acquisition time between different elements and individual

spectrometers.
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12.

New Move Spectrometer/Stage Window Controls

e Periodic table element selection with over voltage and spectrometer position data
information feedback.

e ROM peaking button for quick and easy tuning.
e PHA tuning button for quick and easy adjustment.

moos 200 |
f;emazve |FE OO
araday

Positions %O
Mo Samples )
Standard

'
{
" Unknown
" Wavescan
" All Samples

Light Mode
Refl | Tran |

On | OF

Scan Mode
Spot | Scan |

B/C1 | B/C:2

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

Spectrometer Drder =

Move Selected Elements To
On-Peak Positions

Plat Selected Peak Center

Move To On Peak [start
analysis] Positions

SP1 SP2 SP3 SP4 SP5 X Spectro Progress
| 53450.0 53300.0 53100.0 52795.0 52850.0 -250.00 1450.00 .000000
1-PET 2-LPET 3-LLIF 4-PET 5-LIF Faraday
[ .00 .00 .00 .00 .00 1
I . . . . . .000000
Cunent Sample: [Un~ 6 * unknown sample
Start Standard or Unk Acquisition
|Normal Acquisition Unknown
|Data Rows: 0 |Good Data Rows: 0 Start Wavescan o %EUUUDU 10%50%33
o i Y
New Sample Setup PHA Peaking Options | — ] [R—— -
Elements/Cations Peak/Scan Dplinns El to Peak { Thi-cel ‘]
Analytical Conditions Count Times LP 38588.0
08
Combined Conditions Standard Assignments 1 54_7)

ROM Peaking Type

" Internal  Parabolic & Maxima ( Gaussian
Threshold  [[33 |.20 |.33
¢ Dual Maxima/Parabolic  Highest |

Remove Faraday Go Go
Stage Spectros
Z Axis Adjust
Positions | Stage
j Increment
. j ﬁ Auto Focus
Exchange Sample
J Update Positions | Filament Standby

.1 |

ent Setups From Acquire Elements/Cations Button)
SP4 SP5
< [pET | |uF =1

" [s52795.0  [s28500 |

=l

| Park Spectrometers |

" Dual Maxima/Gaussian

Peak Center Options

[~ Acquire Automated PHA Scan Prior To Peaking
W {Acquire Automated PHA Scan After Peaking

& Acquire PHA Baseline/Window Scan

" Acquire PHA Bias Scan [detector voltage)

" Acquire PHA Gain Scan (detector gain]

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

[~ Display Spectrometer Pre-Scan for Confirmation
[~ Display S ter Post-Scan for Confi
r v

[v Skip P/B Check Before Peaking Spectrometer

| Bpectrometers

Select, adjust and peak element PHA and spectrometer position quickly with visual confirmation and automatic recording of all
data to your user database.
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13.

New Quick Standard Acquisition Options

e Acquire all elements in all standards (for critical cross checking of secondary

standards).

e Acquire normal “quick” standards (automatically acquire assigned elements only) .
e Acquire “smart quick” standards (automatically acquire assigned elements plus major
elements in secondary standards).

.
Acquisition Options

55 zecs

Click Element Row to Edit Acquizsition Options 1 2 3 4 5
- — TAP LPET LPET TAP LIF
Channel Element Spectro Crystal Order | Std Bad |Unk Bad | Peaking | Nth Point |Nth Interval «
1|na ka 1| TAP 1 MAN MAN No No 1c
2|si ka 2|LPET 1 MAN MAN No Ho 1
3|k ka 3|LPET 1| Off Peak Off Peak No No 1
4|al ka 4| TAP 1| Off Peak MAN No No 1
5| mg ka 1| TAP 2 MAN MAN No No 1c
6| fe ka 5|LIF 1 MAN MAN Ho Ho 1 2
7|lcaka 2|LPET 2 MAN MAN No No 1
8|s ka 2|LPET 3 Dff Peak Off Peak No No 1
J_| alclka 2l1PFT 2/ N# Peak N Peak Hn Mn LT
4 3
Acquigition Order EDS Acquisition [EDS Demonstration] Miscellaneous Options
" Channel Number s g [~ Return to On Peaks After Acquisition
i Ascendmg Angstroms @) [~ Do Not Set Conditions During Acquisition
-~ .U Dm:mg:gg:lm'r:s' b Mote: EDS is not available with “combined"” conditions! [ARElaniQBeaniAfterHovelandif couisilion:
ser Delined Lrder Rumber [~ Measure Absorbed Current On 5amples
Spectrometer Motion EDS Unknown Count Factor ||Z Measure Beam On 5ample Acquisitions
+ Aspnchronous Mz Ere () :‘ Mth Point Beam Measurement 1 1
" Synchronous Pulze Throughput [keps)
r . .
Ruick Standard Acquisition Modes (" ’7 [~ Use Alternating On And Dff Peak Acquire AutcmeticianalysSiosigitpi Hodes
. [ Use A lysis After Acquisition
@ il el el ¥ Load Standard Data From File Setup
o i i =4 . i+
9 St av L (L msis » 6 " CL Acquisition [~ Do Mot Display Standard Images ~
Nth Point Off-Peak Back d Opti ol i
o eak Backgroun phons lﬁ ¥ Use Last Unknown As Wavescan Setup ~
[~ Use Nth Point Acquisition For Dff-Peaks [~ Use Unknown Count Time For Interf. Std
r CL Count Time a0
. . [ UseD ination/Incubation Delay Automated Image Acquisition
Element Intensity To Manitar CL Unknovn Count Factor 1 S ety i ’l]— - o o -
Percent Change Intensit D ark Spectra Count Time Fraction - on
g ¥ 5 p 0.1 Auto-Focus Threshold (JEDL only) - r Acqulle Aulomaled Images on Unknowns
r 1.00000 -  Acg d Images on W
Stage/Spec BackLash [only with automation]) " Before {* After " Bath

Automation Error Reporting
[~ E-mail Notification of Status and Erors

E-Mail Address to Report Automation Status and Enors

|epmalah@uulegun.edu

™ BackLash Correction on Standards
™ BackLash Comrection an Unknowns
[ BackLash Correction on W avescans

[ BackLash Correction on S pectrometers

[~ Use Only Digitized Standard Positions

[~ Use Current Instrument Conditions Always ™ Use Sample Mag Ke¥ for Automated Imaging

Change All To Dff-Peak
-
Change All To MAN

v Use Automated PHA Control
¥ Use MCA PHA Acquisition Hardware

Acquire full standardizations for maximum flexibility or just the elements actually
assigned as standards or interferences standards (including MAN background curves).

Use the new “smart” option to automatically acquire assigned elements plus any
elements higher than a user defined concentration. Use additional intensities to re-
assign standards at any time- all in a single portable user relational database.
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14.A New Improved Accuracy Correction For Trace Elements

e Modern EPMA instruments equipped with low noise detectors, counting electronics and
large area analyzing crystals can now routinely achieve sensitivities for most elements
in the 10 to 100 PPM levels. However, because of various sample and instrumental
artifacts in the x-ray continuum, absolute accuracy is more often the limiting factor for
trace element quantification.

320 — — 200000

_ ” 20keV, 100nA, 20um beam |-
300 — ) . — 160000

_ — Si02 220 sec/point |
280 — — TiO2 40 sec/point | 120000 <

- A B 3

[72]

260 — / A — 80000 &

— / e

Background
240 — Artifacts — 40000
220 I | | I | | | I 0
29000 30000 31000 32000 33000 34000

e A new “blank” correction developed for Probe for EPMA can be automatically applied to
x-ray intensities during the matrix iteration process to correct for these systematic
accuracy errors that are measurable at levels up to 50 PPM depending on particular
spectrometer and crystal configurations.

e Trace concentration accuracies even at 500 PPM levels are improved significantly as
the following graph demonstrates:

0.08 —
0.08 — Refugio-17 Traverse 2
@—8—® TiKa Spec 2 (LPET) |
-] @—8—® TiKa Spec 4 (PET)
xR 0.06 — Uncorrected for Blank lteration & °°° 7 Corrected for Blank Iteration
b= = 4
o T Ry
O (]
g 0.04 — = 004 —
= _ [ -
0.02 — 0.02 —
I I I I I I I I I I I I I I I I
0 400 800 1200 1600 0 400 800 1200 1600
Relative Distance (um) Relative Distance (um)

20



16. New Multi-Point Background Feature

Display MultiPoint Background Intensity Data

St 16 Set 2 ThSiO4 (Thorite) [ Close |

OnPeak Pos= 60449.0 -
Kilovalts=35.0

Beam Current=100.

Beam Size= 10.0000

[63164.3673: [1000000

Fit: 5.07564, -6.624209E-05 =
1.071372 cps/1nd

1254
1.20 4

1154 FRel % dev: .491
KLM Markers
@ flone
" Analyzed Elements
" Al Elements
¢ Specific Element
=1 [re
|
" User Selected Lines
Load Xray Database

r

1.10

1.05 4

1.00 4

pb ma cps/1nA, Spec 2 LPET

0.95 -

[~ Display Peak Intensity
v Display Fit Parameters
v Grid Lines

0.90

TT TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTT1

T I | T I I :
58000 59000 60000 61000 62000 63000 Pirt
Spectrometer Position Copy To ClipBoard
Export Data

ol ol ol s ol ol ol Assign Flags To This DatalineOnly | " CCrrrr
ol ol ol el et el ol el el e Assign Flags To All Data LinesInSample | I Load Wavescan

MPB Intensity, St 15 Set 1 U02
MPB Intensity, St 16 Set 1 ThSiD4 (Thorite) Row= 2, Line= 323G, 09:03:37 AM
MPB Intensity. 5t 18 Set 1 ThO2 Row= 3, Line= 324G, 09:24:37 AM
MPB Intensity, St 20 Set 1 ThSi04 [Huttonite) Row= 4, Line= 325G, 09:45:37 AM

MPB Intensity. St 386 Set 1 Alamosite [PbSi03) Row= 5. Line= 326G. 10:06:39 AM
MPB Intensity. Un 3 ThSiO4 (Thorite)
MPB Intensity. Un 4 Th02

MPB Intensity. Un 5 ThSi04 (Huttonite) lterate Low  Iterate High
MPB Intensity, Un 6 Alamosite (PbSi03) ulaSpec 3 LLIF, (MPB) 2 ~| [2 -
MPB Intensity, St 15 Set 2 UO2 §

Bgd Fit Type |Linear ~

MPB Intensity, St 18 Set 2 Th02 -
MPB Intensity, St 20 Set 2 ThSiD4 [Huttonite) Assign Fit To Selected
MPB Intensity, St 386 Set 2 Alamosite [PbSi03) Channel For All Lines
Zoom MultiPoint
Zoom Wavescan

Plot All Data Lines In
Sample For The Ci I

Selected Element M

In materials where the composition is variable or several different phases are present, it is usually necessary to perform many time-
consuming spectrometer scans at sufficiently high precision levels to avoid unknown interferences and other continuum artifacts
such as “holes” in the background as described by Self, Wark and other workers.

To handle these situations automatically and accurately, Probe Software has developed
new acquisition and calculation methods collectively known as the “multi-point
background” feature. This multi-point background acquisition will automatically acquire a
number of off-peak intensities distributed on each side of the analytical peak so that at
least a few of the background measurements will be unaffected by the unexpected
presence of other elements or continuum artifacts that could lead to systematic errors.
The background intensity is calculated automatically by iteratively looping on the
measured multi-point intensities and optimizing on the best fit of the relative lowest
variances until the specified number of valid background positions is reached.

Above is a screen shot showing this multi-point background calculation for one data
point. As can be seen, the off-peak positions closer to the Pb Ma analytical line were
interfered by the tails of the Th Mz1 and Mz2 lines (there is no Pb in this ThSiO4
sample). However, the program correctly iterates the multi-point off-peak backgrounds
to find the best fit to remove the problematic background measurements automatically.
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Contact: John Donovan, donovan@probesoftware.com or call (541) 343-3400 for more information.
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