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For 16 years, | have heard: “When will you have DTSA for the pc?”



NIST DTSA-II

e Created by Nicholas Ritchie of NIST (nicholas.ritchie@nist.gov),
iInspired by NIST-NIH Desktop Spectrum Analyzer (DTSA) invented
1990-92 by Chuck Fiori (NIH and NIST) and Carol Swyt-Thomas (NIH),
and then further developed by Carol and Bob Myklebust (NIST).
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« DTSA-Il is written in Java and operates on Mac, pc, UNIX, Linux.
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DTSA ran only on Macintosh, and then only up to system 10. (New
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DTSA-II is written in Java and operates on Mac, pc, UNIX, Linux.
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as a guide to develop DTSA-II.
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P/ DTSA-II is a multiplatform software package for quantitative x-ray microanalysis. DTSA-II was inspired by the popular
Desktop Spectrum Analyzer (DTSA) package developed by Chuck Fiori, Carol Swyt-Thomas, and Bob Mylkdebust at NIST
and NIH in the '80's and early '30's.

DTSA-II has being designed with the goal of making standards-based microanalysis more accessible for the novice
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rd Party Licenses exposed via DTSA-IL
Contact Us DTSA-II is based on an entirely new code base written by Nicholas W. M. Ritchie. The codebase has been carefully divided
into a shared algorithm library which forms the basis for a handful of software products and a user interface shell. DTSA-II is
the user interface shell and the EPQ) library is the algorithm library.
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NIST DTSA-II

Created by Nicholas Ritchie of NIST (nicholas.ritchie@nist.gov),
iInspired by NIST-NIH Desktop Spectrum Analyzer (DTSA) invented
1990-92 by Chuck Fiori (NIH and NIST) and Carol Swyt-Thomas (NIH),
and then further developed by Carol and Bob Myklebust (NIST).

DTSA ran only on Macintosh, and then only up to system 10. (New

Macs won’t run DTSA) A painful question heard many, many times:

When will you have DTSA for the pc? DTSA-II is the long awaited
answer.

DTSA-II is written in Java and operates on Mac, pc, UNIX, Linux.

DTSA-Il is NOT DTSA! Nicholas started from scratch and used DTSA
as a guide to develop DTSA-II.

DTSA-IIl is being continually improved and the latest version can be
downloaded for free at
http://www.cstl.nist.gov/div837/837.02/epqg/dtsa2/index.html

Tools currently embedded in DTSA-II:



MAJOR FEATURES:

Basic 10 and Display
o Read energy dispersive x-ray spectra in a variety of different commercial and non-commercial formats
including the industry standard EMSA format
o Display and overlay spectra with various scaling options on linear/log/sqrt axes
o Copyv/save/print the spectrum display as a bitmap/PNG file
o Output the spectra as a GNUPlot file for publication quality output
o Overlay labeled x-ray emission lines and x-ray absorption edges
o Define and integrate regions-of-interest
o View spectrum contextual information
o Archive spectra to a searchable database

o Sub-sampling of spectral data to simulate shorter acquisition times



Basic operations

e Opening and manipulating spectral files



Display and overlay spectra with various scaling options on linear/log/sqrt axes
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Display and overlay spectra with various scaling options on linear/log/sqrt axes
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@ Cu_304_BestRes20ky4S4kHzSa0TS0s. msa @ K227 _20nd_BestRes20ky300kHz4 207505, msa @ k412 _1nA_Be
* 10 | =] Cu_40a_130k20kyS91kHZ38DTS0s msa | =) k227_2nA_BestResz20kv30p3kHz7DTS0s.msa || K412_20nA_E
@ Cu_408_BestRes20kyS97kHze60TS0s msa @ K227 _30nA_BestRes20ky445kHz550T50s, msa @ k412_2nh_Be
& u Zu_4nA_BestResz0kyve3kHz 1 30TS0s.msa @ k227 _40nA_BestResZ0kyS37kHza50TS0s.msa | =] K412 _30na_E
* B Fes_tona_Bestre IMEEEs Rl | | k227 _dni_BestResz0kve1kHz12DTS0s.msa || K412_40n4_E
u Fe5_1nd BestResZDk‘-.-'lSplkHzEDTSDs msa @ K309 _10nd_BestResz0kyo0kHz1 70TS0s.msa |£| K412 4nd_Be
‘ 8 Bl Fes_zons_Bestre RSB | <i] K309_tnA_BestRes20kiSplkHzSDTS0s.msa | Zns_10nA_Be
@ Fes_zZna BestResZDk\-‘ZEplkHzBDTSDs msa @ K309_20nA_BestRes20ky 180kHz300T50s . msa @ Zns_1nh_Bes
4 3l [ u kK309_2nA_BestRes20kv18p2kHz70TS0s.msa @ Zn3_20nA_Be
\Ad 4 | 2
2
TR s File name: Ia" "Fe5_20nd_BestRes20kY259kHz380TS0s. msa" "Fe5_30nA_RestResZ0kY384kHzE00TS0s, mss"
15 z0 DD— Files of bype: ICDmmnn spectrum file LI
Spectrum I Repurtl o ;I

~Defaulk Detector- M Fes_10na_BestResz0ky131kHz220TS0s
M Fes_70nA_BestResz0ky259kHz380T50s
|E0LBS00F : I Fes_30n4_BestRes20ky384kHz50DTS0s

[oa0 500 5ev To open several spectra at a time: _
Holding down “CTRL” key allows multiple separate
selections

~Spectrum List

| 0 5,000 10,000 15,000 20,0

Mane | Al | OFK. I Cancel

‘elcome to NIST DTSA-IT vefsmn 1695
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File Process Tools Help

=181 x|

t®
t
+

»le
¥
\a4

4

3 spectrum files have opened
Note data from header

M Fe5_10nA_BestResz0kv131kHzZ220TS0s
M Fes_30nA_BestResz0ky334kHzS00TS0s
W Fes_20nA_BestResz0kv259kHz330TS0s

15 20 o

Spectra.
Highlighted

Dekector area

40 riirn 2

Dekector arienkation

[0.893,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Detectar thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Detector window

Maxkek AP 3.3 (manufacturer's kable)

Elevatic-nﬁ 35 the terms in common
. Ermergy affset -475 el . .
are dISp|ayed Energy scale 5 echannel WI” be dISpIayed
Gold layer thickness 0 nm when more than one
4] Instrument JEDLESO0F .
T Cive Eime. 50 seconds spectrum is selected
Mkl windnw Hhickness 3.5 ;I

2,000 4,000 3,000 10,000 /12,000 14,000 16,000 18,000 70,0
Spectrum I Repurtl Command | /
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF ] Mame VAE I KLines _
Alurninun layer thickness 10 nm / - ) Element: Temporary Lines
IQUP‘D =D Sev LI Alurninurm window thickness 30 nm r Ltz IT Selected Lines
~Spectrum List Azimuthal angls 180 ° I 1 Lines —_—
Beam energy =0 ke F 4llLines iLl Ll Clear All Lines
Dead layer 0 prm —
Dekeckar QAD SO0 SeY - PWHMIMA Kal=125.0 e - Aug...

—Zampasitian

' ' |

' When spectra have
differences in the
header data, only

Welcome ko MIST DTSA-IT version 1695



Basic operations

e Opening and manipulating spectral files
e Display of spectra
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File Process Tools Help

Basic display of single spectrum

[l

“ 5,000
+ A N

4, 000

+ —
-
. -
"o

5 10 H

]

 Changing the vertical axis scale:
Method 1: Use arrows: x2 or x5 /2 or /5
This arrow button restores full spectrum display

Method 2: Mouse in y-axis number field; click and drag up or down

N

B Cu 104 _BestRes20ky155kHz2S0TS0s

15 20 1] o
0 2,000 4,000 8,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum I Repnrtl Cnmmandl
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLSSDDF -] Mame Yalue I K Lines .
Scquisition Eime S/18/058 11:17 &M A| e Element: Temporary Lines
IQU'C"D =00 Sev LI Alurninum layer thickness 10 nm - I He Selacted Lines
S Lk Aluminum window thickness 30 nm I fLines -
i Azimuthal angle 1a0* - 1 | | LI Clear All Lines
Cu_104_BestRes20kY 155kHz250T S [~ &llLines
=="= Beam energy 20 ket
Dead layer 0 pm ~Compositian
Detect UAD 500 SeV - PWHMMn Ka]=125.0 e¥ - Aug...
= S = [hn ko] SLALLL Blement | weight< | Atomic %

Detector area

40 mm=*

Detector orientation

[0.5393,-0.000,0.451]

Detector position

[-51.436,0.000,-31,013]

Detector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Detector window

Moxkek AP 3.3 (manufacturer's table)

Welcome to MIST DTS4-I1 version 1695
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File Process Tools Help

Basic display of single spectrum

=181 x|

4,000

3,000

"t
t
+
e .l
A4
+H

Save [
Prink

Zoom to all
Zoom in by 2
Foom in by 5
Zoom auk by 2
Zoom ouk by 5

|

Method 3

Changing the vertical axis scale:

Right click in spectrum display brings up this
Window; choose zoom in or zoom out; this
operation can be repeated.

M Cu_104_BestRes20ky155kHZ250TS0s

. 11 7
Ordinate Scale b Note: “Zoom to all” restores full spectrum
Specktrum Comparisan k
1,000 KLM Labels k
J Creake an ROLL..
5 10
15 z0 0 ' =
0 2,000 4,000 6,000 5,000 10,000 1z,000 14,000 16,000 1,000 20,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 11:17 &M A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I He Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
— Azimuthal anole 130 = . 1 | | Ll Clear All Lines
Cu_104_BestR I &lllines _—
== Beam energy 20 ket
Dead layer 0um —Composition
Dekector QAD SO0 Sed - PyHMMN Kao]=125.0 e - Aug... e — I Weight % I ——
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
R | > 12 T
Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum

| #-NIST DTSA-IT o m] 4
File Process Tools Help
. Cu_104_BestResz0ky 155kHz250TS0s
M .. | -
Changing the vertical axis
‘. scale from linear to log
1. Right click in spectrum o )
3,000 .
’ window. Save »
H Prink
2. Select “Ordinate scale”
3 Select “Log” Zoom ko all
I l l 2,000 [ 40 T Zoom in by 2
Zoom in by 5
. Zoom aut by 2
Zoom out by 5
1,000 Crdinate Scale 4 Linear
“ Spectrum Camparison k
KLM Labels 3 Square raok
5 10
Create an ROI... ) N
15 20 a
0 2,000 4,000 6,000 5,000 10,000 1z,000 14,000 16,000 1,000 20,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 11:17 &M A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I He Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
— Azimuthal angle 1307 ) 1 | | Ll Clear All Lines
Cu_104_Be I &lllines _—
== Beam energy 20 ket
Dead layer 0um —Composition
Dekector QAD SO0 Sed - PyHMMN Kao]=125.0 e - Aug... e — I Weight % I ——
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
1| (L | 2 AL
Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum
fimstorsan =Iol x]

File Process Tools Help

M Cu_105_BestRes20ky155kHZ250TS0s

Changing the vertical axis

scale from linear to log

1. Right click in spectrum window.
2. Select “Ordinate scale”

"t
t

+

»le 3. Select “Log”
A4

+H

0 2,000 4,000 6,000 3,000 10,000 12,000 14,000 16,000 18,000 70,0
Spectrum I Repurtl Command |
~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 11:17 &M A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I He Selected Lines
- i Aluminum window thickness 30 nm [~ 1 Lines —
Spectrum List - = q 3 Clear all Lines
Azimuthal anole 130 I alllines
Beam energy 20 ket _
Dead layer 0um —Composition
Detect JAD DD Sey - PWHMIMD Kal=125.0 eV - fug...
= < c [P Ka] = A Element | weight< | Atomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
ll Dekector thickness 0.45 mm
| Detector bype Silicon Drift Detectar
Mane | all Dekector window Moxkek AP 3.3 (manufacturer's bable) ;I

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum

= -NIST DTSA-II

File Process Tools Help

=181 x|

"
t
+

»le
A4

Copy [
Sawve 4
Prink

Foorm ko all
Foom in by 2
Zoominby 5
Foom ouk by 2

Zoom out by 5

Crdinat

Spectrur Camparison k
kLM Labels b

Create an ROLL .,

M k309_1na_BestResz0kyap1kHzSDTS0s

Changing the vertical axis

scale from linear to square root

1. Right click in spectrum window.
2. Select “Ordinate scale”

3. Select “Square root”

Square rook

0 2,000 4,000 8,000 10,000 17,000 14,000 16,000 13,000 0,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 10:42 AM A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I He Selected Lines
S Lk Aluminum window thickness 30 nm I~ [FLines ——
i Azimuthal angle 160 : il__l Ll Clear &ll Lines
Cu_10A_BestRes20kW 155kHz250 TS0 I &lllines -
ppp " - Beam energy 20 keY
K309_1nA_BestRes20kYoplkHzE0TY
Dead layer 0um —Composition
Detect JAD DD Sey - PWHMIMD Kal=125.0 eV - fug...
= < c [P Ka] = A Element | weight< | Atomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
ll | _’I Dekector thickness 0.45 mm
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum

#-NIST DTSA-IT o m] 4
File Process Tools Help
' ' .KSDQ_ZDH.Q_BESI:RESZDWIBDkHZSEIDTSDs
120,000
100,000 Changing the horizontal axis scale: Method 1
+ 1. Click a preset to show 0-5, 0-10, 0-15, or 0-20 keV
50,000
»le '
£0,000
A '
0,000 /
g
falua]
- VUL Y TV B
15 20 a ""ILJ
0 2,000 4,000 6,000 5,000 10,000 1z,000 14,000 16,000 1,000 20,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - - I He Selected Lines
~Spectrum List Aluminum window thickness 30 nm [ Lines ——
painuthal e Ia0° s | DR
Cu_104A_BestRes20ky 155kHz250 TS I~ &l Lines
Beam energy 20 ket
K309_1nA_BestResz0kvoplkHzS0TE
b ——— Dead layer 0 pm ~Composition
A i | | [)eteCEor QUAD D0 Sey - FWHM[MN Kal=125.0 e¥ - Aug... — —
S — 20 2 Elerment I Weight % I Akomic %
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
il I LI Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum

| #-NIST DTSA-IT o m] 4

File Process Tools Help

M 309 _20ni_BestRes20ky180kHz300TS0s

120,000

"
t 100,000 Changing the horizontal axis scale: Method 1
+ o Click a preset to show 0-5, 0-10, 0-15, or 0-20 keV
o _~ + 0-5keVis shown
»le

¥

&0,000

40,000
20,000
5 10
15 20 a
0 1,000 2,000 3,000 4,000 5,01
Spectrum I Repurtl Command |
~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - - I H Selected Lines
~Spectrum List Aluminum window thickness 30 nm [ Lines ——
painuthal e Ia0° e O TRERCTD
Cu_10A_BestRes20kW 155kHz250 TS0 allLINES
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
; 1 RO 50T Dead layer 0 prn ~Composition
g:t:ztg: — Sglfn?nfm 5elf - PWHMMn Koj=125.0 € - Aug... Element | weight< | Atomic %
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
1|/ | © T—
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

(1 Welcome ko MIST DTSA-II version 1695




Basic display of single spectrum

| #-NIST DTSA-IT o m] 4
File Process Tools Help
' ' . K309_20nf_BestResz0ky 180kHz30DT50s
120,000 e ,
‘ Save ]
Prink H H H .
100,000 Changing the horizontal axis scale: method 2
Zoorm to all H : : H
_ * Right click in spectrum field
Zoom in by 2
(1 7
80,000 Zoom in by 5 » Choose “create an ROI
Zoom out by 2
.l ‘ 60,000 Zoom ouk by 5
Crdinate Scale »
. Speckrurm Comparison k
40,000 KLM Labels »
20,000
5 10 Ukr_J L ||
15 Z0 ol
0 2,000 4,000 &,000 5,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - - I H Selected Lines
~Spectrum List Aluminum window thickness 30 nm [ Lines ——
Azimuthal angle 1307 i 1 | | Ll Clear All Lines
Cu_10A_BestRes20kW 155kHz250 TS0 I &lllines -
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
. y W1 B0kHz30 Dead layer 0 prn ~Composition
Dekector QAD SO0 Sed - PyHMMN Kao]=125.0 e - Aug... e — I Weight % I ——

1| (L |

All | Clear |

MNane |

Detector area

40 mim =

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Dekector window

Moxkek AP 3.3 (manufacturer's bable)

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum

T i
File Process Tools Help
' . .KSD'B_ZDHA_BESIZRESZDWIBDkHZSEIDTSDs
120,000
* 100,000 Create an ROI EI
‘ Minimum energy (3.0 ket
30,000 Maximum energy  |5.00 ke
* Limits = [-1.0 ke¥, 1.0 ke¥]
60,000 Clk, I Cancel |
\d 40,000 Changing the horizontal axis scale: Method 2
" 1. Right click in spectrum field
13 b
20,000 2. Choose “create an ROI
5 10 MLL M\ 3. Define start and end energles
15 z0 gl
0 2,000 4,000 6,000 5,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum I Repurtl Cammand |
~Defaulk Detectar ~Spectrum Properties ~KLM Lines
IJEOLBSDDF x| Marme Value [ kLines _
ficquisition time S/18/05 1:23 PM A| [ L Lines Element: Temporary Lines
IQUP‘D R0 gcy LI Alurninum layer thickness 10 nim Eeciies I He Selected Lines
—~Speckrum List Aluminum window thickness 30 nim ™ [HiLines P
Azimuthal angle 130 = i iLl Ll Clear Al Lines
Cu_10A_BestRes20kN 155kHz250 TS0 I™ &llitines =
Beam energy 20 ket
K309 _1naA_BestRes20kYIplkHzS0TE
0nd BestRes?0ki1&0kHz300 Dead layer 0 pin ~Compasition
AR e R R Deteckor QAR SO0 Sed - PyyHMIMn Ka]=125.0 e - Aug... : ;
Elerment I Wieight % I Akoric %
Detector area 0 mim 2
Detector orientation [0.393,-0.000,0.451]
Detector position [-61.436,0.000,-31.015]
Detector thickness 0.45 mm
(L | © PALLLLLS
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

‘elcome ko NIST DTSA-II version 1695



Basic display of single spectrum
fimstotsan =Iol x]

File Process Tools Help

' ' .KSD'B_ZUHP._BESIZRESZDWIBDkHZSEIDTSDs
120,000 . . . )
Changing the horizontal axis scale: Method 2
1 1. Right click in spectrum field
100,000
2. Choose “create an ROI”
‘ 3. Define start and end energies
50,000 . .
Clear regions 4. *OK” This action creates yellow ROI
pfe tonants 5. Click this icon to fully expand this ROI
&0,000
! or
Zoom ko all . L
' Copy Region(s) To Cliphoard 6. Click within ROI and select
0,000 "Zoom to region”
20,000
" IO LINY 1Y V. N
15 =20 1] ""ILJ
0 2,000 4,000 &,000 5,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum I Repurtl Command |
~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I He Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
fAzimuthal angle 150+ i 1 | | Ll Clear All Lines
Cu_104_BestRes20ky 155kHz250 TS0 I &l Lines -
Beam energy 20 ket
K309_1nA_BestResz0kvoplkHzS0TE
K500 20na, BestRes?0ky ] S0kHE00 Dead layer 0 ~Compasition
bt | | Ditector QUAD D0 Sey - FWHM[MN Kal=125.0 e¥ - Aug... : :
Elerment I Weight % I Akomic %
Detector area 40 mm=
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Detector thickness 0,45 mm
4 | B UL
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI
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Basic display of single spectrum
Livstorsan =10l x]

File Process Tools Help

' ' .KSDQ_ZDHP._BESI:RESZDWISDkHZSEIDTSDs
0,000
1+ Changing the horizontal axis scale: Method 2
50,000 H H
: 6. Final display of 3.0 — 5.0 keV range
40,000
"I l 30,000
' 20,000
10,000
5 10
15 20 1]
3,000 3,200 3,400 3,600 3,600 4,000 4,200 4,400 4,600 4,300 5,01
Spectrum I Repurtl Command |
~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I H Selected Lines
S Lk Aluminum window thickness 30 nm I~ [FLines ——
i Azimuthal angle 1307 ) 1 | | Ll Clear All Lines
Cu_10A_BestRes20kW 155kHz250 TS0 I &lllines -
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
] 0nA. BestRee?0kh 1 20kHz30r Dead layer 0 ~Compasition
SUTLERINEIEERTERY Detector QUAD SO0 Sev - FWHM[MN Ka]=125.0 eV - Aug... - ;
Elerment I Weight % I Akomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
R | B 12 T
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

Welcome ko MIST DTSA-IT version 1695



Basic display of single spectrum

#-NIST DTSA-IT o m] 4
File Process Tools Help
E[low] = 1,114 eV M £309_Z0na_BestResz0ky180kHz300T50s
.. 120,000|E[B19R] = 2,575 &V
Delta = 1,462 eV
* 4058624 K309 2Z0nk BestRes . ) .
100.000 Changing the horizontal axis scale: Method 3
£
1. Double click and sweep an ROI
‘ 50,000 (low to high energy) creating yellow ROI
»le 2. Immediate display of ROl parameters
60,000
' 400,000
' I 20,000
15 20 S
i 2,000 4,000 £, 000 &,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - - I H Selected Lines
~Spectrurm Lisk Aluminum window thickness 30 nm 1 Lires :
Azimuthal angle 130 = i iLl Ll Clear all Lines
Cu_104_EestRes20ky 155kHz250 TS I~ &l Lines ——
Beam energy 20 ket
K309_1n4_BestRes20kyop1 kHzEDTE
b ——— Dead layer 0 pm ~Composition
A i | | [)eteCEor QUAD D0 Sey - FWHM[MN Kal=125.0 e¥ - Aug...

i

| Clear |

L |

All

MNane |

Detector area

40 mim =

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Dekector window

Moxkek AP 3.3 (manufacturer's bable)

Element | weight % |  Atomic %

Welcome ko MIST DTSA-IT version 1695
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Basic display of single spectrum

_iol %I
File Process Tools Help
' ' .KSDQ_ZDHP._BESI:RESZDWIBDkHZSEIDTSDs
120,000 Changing the horizontal axis scale: Method 3
1 1. Double click and sweep an ROI
100,000 . .
: (low to high energy) creating yellow ROI
Q o 2. Immediate display of ROI parameters
! - -
3. Click icon to expand
* 60,000 Clear regions O R
Counkt events . . . .
¥ 4. Right click within yellow ROI
13 M 7
40,000 Zoom to gl 5. Select “zoom to region
Copy Regionis) To Clipboard
I I 20,000
5 10 Uer L
15 =0 0 L t t i i ¥ i i i g
0 2,000 4,000 &, 000 3,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum I Repurtl Command I
~Default Detector —Spectrum Properties ~KLM Lines
|ECLAS00F -] Name Value I KLlines _
Acquisition time 3/18J05 1:23 PM ‘.| I L Lines Elernent: Temporary Lines
IQU'C"D =D Sev ;I Alurninum layer thickness 10 nm - I H Salectad Lines
~Spectrum List Alurninum window thickness 30 nm I~ HiLines —_—
Azimuthal angle 1a30+° : 1 | | Ll Clear All Lines
Cu_104_BestReszky 155kHz250 TS0 I~ | &lliLines —
Beam energy 20 ket
K309_1n4_BestResZ0kvop1kHzSOTE
e Dead layer 0 pm ~Composition
e e ettt | | Dietectar QUAD SDD SeY - PWHMIMA Kal=125.0 &Y - Aug... - -
Elerment I Wieight % I Akomic % I
Deteckor area 40 rmm 2
Deteckor arientation [0.5393,-0.000,0.451]
Deteckor pasition [-61.436,0.000,-31.015]
Detectaor thickness 0,45 mm
| il I LI Deteckor bype Silican Drift Deteckar
Mane | all | Clear | Detector window Maxkek AP 3.3 (manufacturer's kable) LI
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Basic display of single spectrum

| =+ NIST DTSA-II

=181 x|

File Process Tools Help
' ' M k:309_20nA_FestResz20ky180kHz300TS0s
120,000 ] ) ]
Changing the horizontal axis scale: Method 3
“ 100000 1. Double click and sweep an ROI
’ (low to high energy) creating yellow ROI
Q o008 2. Immediate display of ROI parameters
’ 3. Click icon to expand
»le OR
0,000 . . _
4. Right click within yellow ROI
5. Select “zoom to region”
0,008 6. Final display of expanded ROI
' I 20,000
5 10
15 20
1,200 1,400 1,600 1,500 2,000 2,200 2,400
Spectrum I Repart | Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| L Element: Temporary Lines
IQUP‘D ~0D Sev LI Aluminum layer thickness 10 nm =Nz IH— Selacted Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
Azimuthal angle 160 : il__l Ll m
Cu_104_BestReszZ0ky155kHz250TSE I~ &l Lines
Beam energy 20 ket
K309 _1in4_BestRes20kyop 1 kHzSDTE »
X300 200, FoetRecoOk ] B0k a0 — 0 rComposition
20N, | Deteckor QUAD SDD SeY - FWHMMN Kol=125.0 &Y - Aug... Elemert | weight% | atomic%

L4 | B

Mone | All | Clear |

Detector area

40 mim =

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Dekector window

Moxkek AP 3.3 (manufacturer's bable)
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Basic operations

e Opening and manipulating spectral files
« Display of spectra
* Peak labeling (manual only)



Peak Labeling

#-NIST DTSA-IT o m] 4
File Process Tools Help
' ' | M 1309 _20na_BestResz0ky 180kHZ300TS0s
120,000
‘ 100,000
' 80,000
"l | £0,000
A - LM selection
“ [ Fe
20,000
=
5 10 Q \ L‘M
15 20 0 Te \
i 1,000 z,000 3,000 4,000 5,000 6,000 7,000 8Y100

9,000 10,0

Spectrum I Repurtl Command |
~Default Detectar

IJEOLBSDDF

IQLIP.D SOD Sev

~Spectrumn Properkies

Marne

Yalue

Acguisition time

GI16J05 1:23 PM

One spectrum
selected from list.

L |

Mone | All

i

| Clear |

Aluminum layer thickness 10 nm
~Spectrum List Alurninum window thickness 30 nim
Azimuthal anole 130 =
Cu_10A_BestRes20kW 155kHz250 TS0
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
K309 20nd Bosth T Dead layer 0 pm
eI e it | | Dekector QUAD 500 Sey - PWHM[MA Kol=125.0 ¥ - Aug..,

Detector area

40 mim =

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Dekector window

Moxkek AP 3.3 (manufacturer's bable)

kLM Lines \

[~ K Lines
Elem Temparary Lines
[ LLines —
- = Selected Lines
[ Lines _—
il J Ll Clear all Lines
[ allLines —_—
—iComposition
Element | weight % |  Atomic %
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Peak Labeling

#-NIST DTSA-IT o m] 4
File Process Tools Help
' ' | M 1309 _20na_BestResz0ky 180kHZ300TS0s
120,000
‘ 100,000
+ To make labels “stick”
lick these check b
£0,000
' 0,000
“ [ Fe
20,000
=)
5 10 \
15 20 a ¥
0 1,000 2,000 4,000 5,000 6,000 7,000 I 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties KL &5
IJEOLBSDDF | Mame Yalue ¥ ELines _
ficquisition time S/18/05 1:23 PM A| s Element: Temporary Lines
IQLIF'.D 30D Sev LI Alurinum layer thickness 10 nm - - = Selecked Lines
~Spectrum List Aluminum window thickness 30 nm [ Lines ——
fAzimuthal angle 160 AL il J Ll Clear All Lines
Cu_10A_BestRes20kW 155kHz250 TS0 allLines
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
K309 20nd Bosth ROkH2300 Dead layer 0 pm ~Composition
e S L bbb | | Detector QUAD SO0 Sev - FWHM[MN Ka]=125.0 eV - Aug... - ;
Elerment I Weight % I Akomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
R | © 12 T
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI
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File Process Tools Help

Peak Labeling

=181 x|

4 M 1309 _20na_BestResz0ky 180kHZ300TS0s
“ i
120,000
* 100,000
: ) Labeled Spectrum
&0,000
"I l £0,000
il
' 0,000
+H N
20,000
5 10
15 z0 0 R R
0 1,000 2,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - - I H Selected Lines
~Spectrum List Aluminum window thickness 30 nm [ Lines ——
painuthal e Ia0° e O TRERCTD
Cu_10A_BestRes20kW 155kHz250 TS0 allLINES
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
K309 20nd Bosth ROkH2300 Dead layer 0 pm ~Composition
e S L bbb | | Detector QUAD SO0 Sev - FWHM[MN Ka]=125.0 eV - Aug... - ;
Elerment I Weight % I Akomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
R | B 12 T
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

Welcome ko MIST DTSA-IT version 1695



Peak Labeling
| F:NIST DTSA-IT ;Iglil

File Process Tools Help

4 M 1309 _20na_BestResz0ky 180kHZ300TS0s
“ i
120,000
Capy ]
‘ Sawve 4
100,000 ChOOSIng the Print
ol
Zoom ko all
+ peak label style .
80,000 Foom in by 2
Zoom in by 5
* Zoom ouk by 2
60,000 al Foom ouk by 5
' A Ordinate Scale r
40,000 Spectrum Comparison k
kLM Labels Long labels
[ = a
.' Creat ROl Shart labels
reate an
20,000 Large labels
5 10 Siegbahn labels
5 . | o M ore
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - - I H Selected Lines
~Spectrum List Aluminum window thickness 30 nm 1 Lires
i Azimuthal angle 1307 ) 1 | | Ll Clear All Lines
Cu_10A_BestRes20kW 155kHz250 TS0 I &lllines -
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
ppp— v | | Dead layer 0 pm —Campasition
k309 _20ns_BestR OkM 1 80kHz300
= = Dekector QAD SO0 Sed - PyHMMN Kao]=125.0 e - Aug... ; ;
Elerment I Weight % I Akomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
ll | _’I Dekector thickness 0.45 mm
| L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI
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Peak Labeling

#-NIST DTSA-IT o m] 4
File Process Tools Help
4 M 1309 _20na_BestResz0ky 180kHZ300TS0s
“ Gi k-Lz2, L3
120,000
100,000 Choosmg the
ok-L2, L3
‘ * peak label style
60,000 IUPAC Long labels
"I l £0,000
nl B 2, L3
' 0,000
“ -M4 Ba L3-M4, M5
20,000
5 10
15 20 a - : e S
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQLIF'.D 50D Sed LI Aluminum layer thickness 10 nim - I HI Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
fAzimuthal angle 160 I aiLi 1 | | Ll Clear All Lines
Cu_10A_BestRes20kW 155kHz250 TS0 allLINES
Beam energy 20 ket
K309 _1nA_BestRes20kvIplkHzS0TE
K309 20nd Bosth ROkH2300 Dead layer 0 pm ~Composition
e S L bbb | | Detector QUAD SO0 Sev - FWHM[MN Ka]=125.0 eV - Aug... - ;
Elerment I Weight % I Akomic %
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
ll | _’I Dekector thickness 0.45 mm
L Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI
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Peak Labeling
| F:NIST DTSA-IT ;Iglil

File Process Tools Help

' ' I M 309 _z0na_BestResz0ky 180kHZ300TS0s
120,000 5i Ka2, 5i Kal
Copy ]
‘ Save »
100,000 Choosing the Print
’ 0 Ka2, 0 Kal peak label style Zoom ta &l
. Zoom in by 2
80,000
: Siegbahn labels i
* Zoom out by 2
60,000 Zoom ouk by 5
AllKa2, Al Kal
' COrdinate Scale k
a Ka2, Ca Kal :
40,000 r Spectrum Camparisan k
KLM Labels Long labels
“ C KdFed Haike a1, Fe LP1 Short labels
20,000 Large labels
= 0@ Siegbahn labels
H g [ gy e p ;
15 ZD I:I . l - i | Ly ) ) " -l r. : - - = )2 F
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 3,000 9,000 10,0
Spectrum I Repurtl Command I
~Default Detector————— ~Spectrum Properties ~KLM Lines
|ECLAS00F -] Name Value I KLlines _
Acquisition time 3/18J05 1:23 PM ‘.| I L Lines Elernent: Temporary Lines
IQU'C"D =D Sev ;I Alurninum layer thickness 10 nm - I H Salectad Lines
~Spectrum List Alurninum window thickness 30 nm I~ HiLines —_—
Azimuthal angle 1307 i 1 | | Ll Clear All Linss
Cu_104_BestReszky 155kHz250 TS0 I~ | &lliLines —
Beam energy 20 ket
K309_1n4_BestResZ0kvop1kHzSOTE
e —— SilkHZA0T Dead layer 0 um —Composition
el bbb | | Detector QUAD 500 Sev - PWHMIMA Ka]=125.0 eV - Aug... : :
Elerment I Wieight % I Akomic % I
Dekector area 40 riirn 2
Deteckor arientation [0.5393,-0.000,0.451]
Deteckor pasition [-61.436,0.000,-31.015]
Detectar thickness 0.45 mm
1L | © AL
L Deteckor bype Silican Drift Deteckar
Mane | all | Clear | Detector window Maxkek AP 3.3 (manufacturer's kable) LI
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Basic operations

* Opening and manipulating spectral files
 Peak labeling (manual only)
e EXxporting spectra for publication (Gnuplot)



Exporting spectrum for publication as gnuplot

#-NIST DTSA-IT o m] 4
File Process Tools Help
4 M 1309 _20na_BestResz0ky 180kHZ300TS0s
“ ]
120,000 Copy [ ] I
As displayed
‘ Prink As gnuPlot scripk
100,000
o Zoarm ko all
0 Foom in by 2
80,000 Zoom in by 5
Zoom out by 2
* Foom out by 5
£0,000 "
Ordinate Scale »
' a Spectrum Comparison k
40,000 fLM Labels b
.‘ . & Create an ROL..
20,000
5 10
15 20 0 =A<l
0 1,000 2,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQUP‘D =D Sey LI Aluminum layer thickness 10 nm - I H Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
painuthal e Ia0° e O TRERCTD
Cu_104_BestRes20ky 155kHz250 TS0 I LIIES
Beam energy 20 ket
K309_1nA_BestResz0kvoplkHzS0TE
K309 20nd Bosth ROkH2300 Dead layer 0 pm ~Composition
e S L bbb | | Detector QUAD SO0 Sev - FWHM[MN Ka]=125.0 eV - Aug...

L4 | B

Mone | All | Clear |

Detector area

40 mim =

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Moxkek AP 3.3 (manufacturer's bable)

Dekector window

Elerment

| weight | Atomic %
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Comparing spectra from different EDS spectrometers,
or from different dates from the same EDS:
The issue of EDS calibration

« A spectrum is recorded with calibration data: eV/channel, zero offset,
number of channels (depending on manufacturer, this data may or
may not be embedded in the .msa header).

 When a spectrum is read into DTSA-II, the calibration information is
checked against the current calibration. If there is a mismatch, a
message prompts the analyst.



Spectrum Calibration
[ wstorsan 1o/

File Process Tools Help

f W 41220k 750pA3SmU-s200s
W £411-20kY750pAISMU-s500s

tt
t
When attempting to open
v a spectrum file with
»le a different calibration,
' this message appears:

Spectrum open il
e e
" ] The calibration of K309 10nr4_ BestResZ0kYR0kHTl 70TS08
\"rJ does not seem ko be similar to the default detector,
5 10 JLAJ Apply the defaulk detector none the less? i
15 20 o s
0 1,000 2,000 i 7,000 5,000 9,000 10,0

Spectrum I Repurtl Cammand |

~Defaulk Deteckar ———— - Spectrum Properkies ~KLM Lines

IBE.EIEI Probe x| Marme Value I Elines _
Aluminum layer thickness 0 nm i i Element: Temporary Lines

IEDF\X_SSmus LI Alurninum window thickness 30 nim = | Fe Selected Lines

~Spectrum List Azimuthal angle 0= [ Lines

s Dead layer 0.1 gm I AllLines _l J _l Clear Al Lines
i aam-s.
st Detector ED_35mus - FwHMIMn Kal=134.0 e¥ - initial
S0pA3SmU-52 :
Detector area 30 mm ~Composition
Detector orientation [-0.&14,-0,000,0.552] : ;
El 18 ‘Weight % Ak %
Detector position [50.435,0.000,-57,433] | emenk | weight % | atomic %
Detector thickness S mm
Detector bype SifLid
Dekector window Moxkek AP 3.3 (manufacturer's bable)
| Elevation 40 @
Mone | Al | Clear | Energy offset 0 ey LI
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The iIssue of EDS calibration

e A spectrum is recorded with calibration data: eV/channel, zero offset,
number of channels (depending on manufacturer, this data may or
may not be embedded in the .msa header).

 When a spectrum is read into DTSA-II, the calibration information is
checked against the current calibration. If there is a mismatch, a
message prompts the analyst.

e The analyst then has two choices:

— 1. Change the detector selection to match the incoming spectrum

— 2. Accept the incoming spectrum but display it according to the current
calibration information. (Note: the incoming spectrum will retain its
calibration data so that when it is the only spectrum being displayed, its
own calibration will be applied.)



Comparing multiple spectra

e Matching to a particular ROI



Comparing multiple spectra

= +NIST DTSA-II

File Process Tools Help

[l

M k411 _Z0kN7S0pA3SMU-5100s

“ i [ | K412 _Z0kN7S0pA3ISmu-s200s
We wish to match the spectra for the
t integral of SiKa.,p
N Step 1: Click and swipe across SiKa,[3
peak to define ROI for matching.
»]« :
2 5
+H ) ’ a
5 10 ﬁ
15 20 AT = - .
a 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,0
Spectrum I Repart | Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
|sann Probe -] Mame Yalue ¥ K Lines .
Alumninurn layer thickness 0 i N L Lines Element: Temporary Lines
IEDP.X_SSmus LI Alurninumn window thickness 30 nm - I ] Selacted Lines
~Spectrurn Lisk Azimuthal angle ne i Lines .
L | 3 Clear all L
COpA3SmU-51005 Beam energy 20 ke [ allLines —U —I —
I:_I:Il:*.-\;;rl_u e Beam position[x] 0
A e Beam position[] ] ~Composition
Dead layer 0.1 pm ; )
Detector EDAX_35mus - FWHMIMn Kal=134.0 eV - initial omert | weight % | aomic %
Detector area 30 mm=2
Deteckor arientation [-0.514,-0.000,0.552]
Detector position [50,435,0.000,-57.493]
Detector thickness 5 mm
Mane | all | Clear | Detector bype SiCLi LI
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Comparing multiple spectra

File Process Tools Help

=181 x|

tt
t
+
»le o
A4
+H

ASi Copy ]
Save b
Prink

|| Zoom to Al
Zoom in by 2
Zoom in by 5
Zoom out by 2
Zoom out by 5

Crdinate Scale ]
o Spectrum Camparison k
KLM Labels )
Create an ROI..,
Al

J

We wish to match the spectra
for the integral of SiKa,[3

Step 2: Right click and select
“Spectrum Comparison”,

then “Region integral”

Maximumm peak
Constant Fux £1 nds)
Equal integral

Region integral

Same scale

Skagger spectra

M 411 _20kY7S0pA3SMU-s100s
W k412 _20kY7S0pAISMU-s200s

5 10 ) ﬁ
15 20 Al &t | \"‘&G - ;
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0

Spectrum I Repurtl Command |

~Defaulk Deteckar —Spectrum Properties ~KLM Lines

IBE.EIEI Probe | Mame Yalue ¥ ELines _
Aluminum layer thickness 0 nm N ColLtives Element: Temparary Lines

IEDF\X_SSmus LI Alurninum window thickness 30 nim - I I Selected Lines

~Spectrurm Lisk Azimuthal angle ne e .
Beam energy =0 ke I allLines LU Ll Clear all Lines
Beam position[:] ] —
Beam position[¥] ] ~Composition
Dead layer 0.1 pm ; ;

Ell k Weight % Ak %
Detectar EDAX_35mus - FWHMIMn Kal=134.0 eV - initial emert | weight % | acomic %
Detector area 30 mim 2
Detector arientation [-0.&14,-0,000,0.552]
Detector position [50.435,0.000,-57.493]
Dekector thickness S mm
Mane | all | Clear | Detector bype SifLi LI
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Comparing multiple spectra

| 3 :NIST DTSA-IT o [ m] 4|

File Process Tools Help

M k411 _Z0kN7S0pA3SMU-5100s
i W k412 _20kN7S0pAISMU-5200s

Result shows Si peaks matched

"t
t

+

»je i lmg
¥

A4

| V11] 5 Y |V AN

15 20 T
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0

Spectrum I Repnrtl Cnmmandl

~Defaulk Deteckar———— | - Spectrum Properties ~KLM Lines

|sann Probe -] Mame Yalue ¥ K Lines .
Alumninurn layer thickness 0 i N L Lines Element: Temporary Lines

IEDP.X_SSmus LI Alurninumn window thickness 30 nm - I d Selacted Lines

~Spectrum List Azimuthal angle ne I fLines -
Beam energy =0 ke  llLines iu LI Clear all Lines
Beam position[x] ] -
Beam position[y] ] ~Compositian
Dead layer 0.1 pm ; )

El k Weight % Ak b
Detector EDAX_35mus - FWHMIMn Kal=134.0 eV - initial ment | weight % | _atomic %
Detector area 30 mm=2
Deteckor arientation [-0.514,-0.000,0.552]
Detector position [50,435,0.000,-57.493]
| Detector thickness 5 mm
Mane | all | Clear | Detector bype SiCLi LI
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Spectrum sub-sampling tool

« Take an experimentally measured spectrum and create
one or more “sub-samples”, that is, equivalent spectra
that would have been collected at lower dose.

o Sub-sampled spectra are useful for statistical studies.
e.g., how does detection limit vary with dose.



Spectrum “sub-sampling”: creating equivalent spectra for other doses

| #-NIST DTSA-IT o m] 4
File | Process Tools Help

Sub-sample spectrum A M £309_20nA_BestRes20ky 130kHZ300TS0s

Fit background LI da
Linearize energy axis

Smooth (Savitzky-Golay)

rin Starting
pask search measured spectrum

T

t
1
4
He o i
¥
H

Mg DB
din!
2,000
a
o)
s 10 TFE FICE' aa Fe
a
15 =0 i I'|_'|F|3I Al 95T : s fib . Chis . : :
] 1,000 2,000 3,000 4,000 5,000 &, 000 7,000 3,000 0,000 10,0

Spectrum I Repurtl Command I
~Default Detector————— ~Spectrum Properties ~KLM Lines

|ECLAS00F -] Name Value I KLlines _

u ;I Element: Temporary Lines
IQLIF'.D SO0 SeY ;I Operator Bruker AxS [T LLines —_—
Optimal working distance 12.0 mm i I H Selected Lines
e Lk - 11 Lines —
pectrurm Lis Real t|rr!e 71.1 seconds ¥ | | LI Clear all Lines

’ - QkHz: Resalution 1258Y [ &l Lines —_—
SubsmpledKSDQ 20n4 BestResz0} Resalution measurement energy GE00 ey

SuI:usam|:|Ied[KSDg_zﬂn.ﬁ._BestReszﬂl Sample surface normal [0,000,0,000,-1,000] Composition
Subsampled[K309_20n#A_BestReszo} | | Solid angle 0.007111 sk Element | weight % | atomic% |
subsampled[K309_20nA_BestResz0l Saource file Z:\Dacuments and SettingsinewburyiDeskiopi ...

subsampled[K309_20nA_BestResz0l Specimen-to-deteckar diskance 75 mn

subsampled[K309_20nA_BestResz0l Speckrun descripkion Bruker &5 spectrum Cu_lnd

| P I - I = _,I Speckrum index 1
Window bype Ilkra-thin window
Mone | All | Clear | W Units Y ;I

(1 # Units = e\




Spectrum “sub-sampling”: creating equivalent spectra for other doses

#LNIST DTSA-II =1ol x|
File Process Tools Help
' ' 8,000 O:IE - OI.: | OS Oc A DE i \ Of i . K309_20nf_BestResz0ky 180kHz30DT50s
&,000 Random : .
* Numb Equivalent dose factor;
‘ umber , . .
‘ " set to 5% for this calculation
) seed
L L ﬂ il
A | -
M M o (| Number of synthesized
c \J _
| tra, each with
2,000 Scale | I I I [ P 1 I
“ O 20 40 &0 &0 100 ifferent statistics
5.0% o
5 10 VJ TFe Random Seed | 594 = Fe w . SN
15 20 0 Tre Al 5 ~ Duplicates il
I il < : £ L) £
n] 1,000 2,000 ooo 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command | Cancel
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I H Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
- 4 | | 3 Clear all Lines
20ni_BestRes20ky130kHz300 Agmuthal angle 1807 I &lllines —I —————
= Beam energy 20 ket
Dead layer 0um —Composition
Dekector QAD SO0 Sed - PyHMMN Kao]=125.0 e - Aug... e — I Weight % I ——
Detector area 40 mim =
Detector arientation [0.393,-0.000,0.451]
Detector position [-61.436,0,000,-31.015]
Dekector thickness 0.45 mm
il I LI Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

# Units = e\



Spectrum “sub-sampling”: creating equivalent spectra for other doses

#-NIST DTSA-IT o m] 4
File Process Tools Help
Subsampled[k309_20nA4_BestResZ0kh 180kHz300T50s,2.5 =]
“ 400 OJE lFE O.f | 0S a ) nE a !fe
Note: for this example,
t 5% dose lowered the
0o H H
intensity scale by a
‘ v factor of 20, as expected
4 L il
d
' C | M
100 W
=l i
a
15 =0 a I?Fe -4 P50 Fl. ) TB ks
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I H Selected Lines
- i Aluminum window thickness 30 nm [~ 1 Lines —
Speckrum Lisk Aimuthal angle 50° _ q | | Ll Clear all Lines
K309 _20nd_BestRes20kh180kHz300 I &lllines -
Beam energy 20 ket
Subsampled[kK309_20nA_BestResz0t
Subsampled[K309_20n_BestReszol || Dol aYer L reEEEliE
oy | D=tector QUAD SDD Seif - PWHMIMN Kal=125.0 &4 - Aug... Element | weight® | aromic %
aubsampld[k309._20nA_Be=th =20l HEEwre——" [ ¥ Units = e 40 — -
3 sub-sam p led Detector arientation [0.393,-0.000,0.451]
. Detector position [-61.436,0,000,-31.015]
S;p ectra added to | Isil Dekector thickness 0.45 mm
—l—l Detector bype Silicon Drift Detectar
Mane | all | Clear | Dekector window Moxkek AP 3.3 (manufacturer's bable) LI

# Units = e\



Spectrum “sub-sampling”: creating equivalent spectra for other doses

#-NIST DTSA-IT o m] 4
File Process Tools Help
nr - e Subsarmpled[k309_20nA_BestResZ0k180kHz300T50s,2.5 5]
“ Fi al |73 DE a Subsampled[k:309_20na_BestResz0kv150kHz300T50s,2.5 5]
Subsarmpled[k309_20nA_BestResZ0ky180kHz300T50s,2.5 5]
t Each sub-sampled
+ spectrum is prepared
W with different random
»le 4l statistics.
y I
M a
a
5 =0 Tee ~41 P50 2 Fh TB ks
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 1:23 PM A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I H Selected Lines
~Speckrum List Aluminum window thickness 30 nim I~ [FLines ——
fAzimuthal angle 160 I aiLi 1 | | Ll Clear All Lines
K309 Alllines _—
- Beam energy 20 ket
oUDsample
ubsample: Dead layer 0 rComposition
Subsampled] Detector QUAD SDD Sef - FWHHMIMN Kal=125.0V - fug. . Element I Weight % I Akomic %

Mone | All

Detector area

40 mim =

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-61.436,0.000[% Units = & |

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Dekector window

Moxkek AP 3.3 (manufacturer's bable)

# Units = e\



Background fitting tool



Background Fitting

#-NIST DTSA-IT o m] 4
File | Process Tools Help
Sub-sample spectrum M 309 _4na_BestResz0kv3ep2kHz1 0DTS0s
: ol o =l o
Fit background L INE a a i
Linearize energy axis
‘ Smooth (Savitzky-Golay)
Trim
Peak search
. 1,000
e w
q EIF £
: i
' 00
400
' I 3
200 5 OF
5 10 TFE FICE' .
a
15 =0 a I?Fe -4 P50 Fl. ) TB ks
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
ficquisition time S/18/05 11:07 &M A| F Lnes Element: Temporary Lines
IQUP‘D ~0D Sev LI Alurninum layer thickness 10 nim - I H Selected Lines
- i Aluminum window thickness 30 nm [~ 1 Lines —
Spectrum List - = q 3 Clear all Lines
P~ T Azimuthal anole 130 I alllines
Bl = mialetn | | BEam energy 20 ket _
Brem[k309_4ns_BestRes20ky36p2kl
Dead layer 0um —Composition
Dekector QAD SO0 Sed - PyHMMN Kao]=125.0 e - Aug... e — weight % p——
Detector area 40 mim = o 3870 6152 |
Detector orientation [0.893,-0.000,0.451] S_r_“fge” e e -
Detector position [-6:1.436,0,000,-31,018] fieon : :
- Bariurm 13,43 2.49
v _’I Dekector thickness 0.45 mm Al 1070 c 75
—l—l Detector bype Silicon Drift Detectar I 10'50 4I?8
- ran . .
I all Cl Dekector window Mosckek AP 3.3 {manufacturer's table
one_| | cear | e Moxtek AP 3.3 (manufacturer's table) I | e — T 7,43 Ad|

# Units = e\



Background Fittin

9

= - NIST DTSA-TT -0l x|
File Process Tools Help
1,600 M £309_4na_BestRes2Oky3cp2kHz10DTS0s
“ ToltFe 741175 Tda s b
1,400
i Enter material
' 1,000
H Material Editor [ x|
* 800 g Material Hame | ip
C Density IS.D giem? (optional) /
' 00 /
% \Weight Fractions  { Akomic Propartions /
400 ’_
" ‘our elements will appear here
200
L
5 10 TFE F
N i TFe ol o ]
0 1,000 2,000 ooo 7,000 5,000 9,000 10,0
Spectrum I Repurtl Cummandl Element: I Quankity: |1IJIZI%
~Defaulk Detectar ~Spectrum Properties ~KLM Lines
IJEOLBSDDF x| Marne: Add | Delete | CJear | [ kLines :
Frer— _I Acquisition time AI = LLines Element: Temporary Lines
i N o = =
IQ i Aluminum layer thickness ik, Cancel | I H Selected Lines
~Spectrum List Aluminum window thickness I Milines .
Azimuthal angle 1307 I~ 4l Lines 1 | | Ll Clear All Lines
Beam energy 20 ket =
Dead layer 0 um ~Compasition
Detect JAD SDD Sey - PWHMIMD Kal=125.0 eV - fug...
= e i c [Pn Ka] = Element | ‘weight% | Atomic %

Kl

Mone | All

Detector area

0 mim 2

Detector arientation

[0.393,-0.000,0.451]

Detector position

[-51.436,0.000,-31,018]

Detector thickness

0.45 mm

Detector bype

Silicon Drift Detector

Dekector window

le}

Moxkek AP 3.3 (manufacturer's tabl

# Units = eV



Background Fittin
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= - NIST DTSA-TT -0l x|
File Process Tools Help
1,600 M £309_4na_BestRes2Oky3cp2kHz10DTS0s
“ ToltFe 741175 Tda s b
1,400
i Enter material
' 1,000
H Material Editor [ x|
* G g IMaterial Mame |K3E|9 ip
C Density |4.5 giem? (optional) /
' 600 /
% \Weight Fractions  { Akomic Propartions /
400 ‘
" Ca  10.7% by weight =
Fe 10.59% by weight
200 .
D 38.7% by weight OF
v TFE Al 7.94% by weight
15 20 o TFe A |55 Ba 13.43% by weight - E
0 1,000 2,000 i L L ooo 7,000 5,000 9,000 10,0
Spectrum I Repurtl Cummandl Element: Quankity: ID.DS%
~Defaulk Detectar ~Spectrum Properties ~KLM Lines
IJEOLBSDDF x| Marne: Add | Delete | CJear | [ kLines
Acquisition time AI e Elemnent: Temporary Lines
IQLIF'.D 30D Sey LI Aluminum layer thickness ok, Caricel | e | H Selected Lines
~Spectrum List Aluminum window thickness I Milines .
Azimuthal angle 1307 I~ 4l Lines 1 | | Ll Clear All Lines
Beam energy 20 ket =
Dead layer 0 um ~Compasition
Dekeckor QAR SO0 Sed - PyyHMIMn Ka]=125.0 e - Aug... Flamers I Weight I —
o £=]

Kl

Mone | All

Detector area

0 mim 2

Detector arientation

[0.393,-0.000,0.451]

Detector position

[-51.436,0.000,-31,018]

Detector thickness

0.45 mm

Detector bype

Silicon Drift Detector

Dekector window

Moxkek AP 3.3 (manufacturer's bable)

# Units = eV



Background Fitting

#-NIST DTSA-IT o m] 4
File Process Tools Help
oy ol e - o M Brem[K309_4na_BestRes?0ky36p2kHz 10DTS0s, auko rois]
“ Fe al| 73 Ja DE a il K309 _4nA_BestResz0ky3spekHz 100TS0s
t Fit with automatic
+ placement of
background ROls
d
C
2 V L\/\
5 10 e F
. TFe cal| o
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
Aluminum layer thickness 10 nm " I IL Lines Element: Temporary Lines
IQUF'-D S0D Sev LI Aluminum window thickness 30 nm - - I H Selected Lines
~Spectrum List Azimuthal angle 180+ [ Lines ——
Dead layer 0 um I 4llLines q | | Ll Clear all Lines
Detector area 40 mim =

Mone | All

Detector arientation

[0.393,-0.000,0,451]

Detector position

[-51.436,0.000,-31.018]

Dekector thickness

0,45 mm

Detector bype

Silicon Drift Deteckor

Dekector window

Moxkek AP 3.3 (manufacturer's bable)

Elevation

33

Energy offset

-475 el

Energy scale

5 eMfchannel

—Standard Composition

Element | weight % |  Atomic %

# Units = e\



Background Fitting

=181 x|

=+ NIST DTSA-II

File Process Tools Help

cgK309_4n.ﬁ._BestRes2Dk‘n.f36|:|2}d-12IDDTSDS

Tntee 7|7 da Hia Brem{K309_4nA_BestResz0ky36p2kHz100TS0s, manual rois]

Fit with maual
placement of
background ROls

{71
=
I

"t
t
+
e :
A4
+H

=]
F
5 10 TF& EI& ﬁ: TBa
I?Fe ~al | 5 3 B4 CEs

0 1,000 2,000 3,000 4,000 5,000 £,000 7,000 8,000 9,000 10,0

Spectrum I Repart | Command |

~Defaulk Deteckar————— - Spectrum Properkies ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
Aluminum layer thickness 10 nm " ) Element: Temporary Lines
IQUP‘D ~0D Sev LI Aluminum window thickness 30 nm Ltz IH— Selacted Lines
~Spectrum List Azimuthal angle 180 [ HLines .
p Dead layer o I lLines iLl Ll Clear all Lines
Dekector area 40 mm2 —
Detector orientation [0.393,-0.000,0,451] ~Standard Compoasitian
St 1 0, .01 conn | Wost'h | o
Detector bype Silicon Drift Detectar e
Dekector window Moxkek AP 3.3 (manufacturer's bable)
Elevation 35 @
Energy offset -475 e
Mone | all | Clear | Energy scale 5 e /channel LI

# Units = e\



| =+ NIST DTSA-II

File Process Tools Help

Background Fitting

=181 x|

1oL 0

"
t
4+

»le
¥
\44

/

1

¢

T

=

Brem[K309_4nA_BestResz0ky36p2kHz100TS0s, auko rois]
k309_4nA_BestResZ0ky36p2kHz10DTS0s
Brem[k309_4nA_BestResz0ky36p2kHz10DTS0s, manual rois]

. bac

Comparison of

placement of

and automatic

kground ROls

5 10 e Ca :
15 20 I-|_-|FE'-' ~0) 950 a
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0
Spectrum I Repurtl Command |
~Defaulk Deteckar —Spectrum Properties ~KLM Lines
IJEOLBSDDF | Mame Yalue I ELines _
Aluminum layer thickness 10 nm " I IL Lines Element: Temporary Lines
IQLIF'.D 50D Sed LI Alurninum window thickness 30 nim - - I H Selected Lines
~Spectrum List Azimuthal angle 180+ [ Lines ——
Dead layer 0 pm I alLines 4 | | Ll Clear All Lines
Dekector area 40 mm2 —
Detector orientation [0.393,-0.000,0,451] ~Composition
Detector position [-61.436,0,000,-31.015] ; ;
Ell k Weight % Ak %
Dekector thickness 0.45 mm S I . I e
Detector bype Silicon Drift Detectar e
Dekector window Moxkek AP 3.3 (manufacturer's bable)
Elevation 35 @
Energy offset -475 e
Mone | all | Clear | Energy scale 5 e /channel LI

# Units = e\



DTSA-II Simulation Mode

 EDS spectra calculated from

— 1. First principles, using best available cross sections
and physical data (flat, bulk target only)



Simulation Alien

=

File Process | Tools  Help
Edit spectrum propetties

Assign material
Cuantification alien

Simulation alien

Calibration alien

N
t
i
e
4

"

5 10
u]
15 20 0 2,000 4,000 6,000 5,000 10,000 12,000 14,000 16,000 13,000 20,0
Spectrum I Repnrtl Cnmmandl
~Defaulk Deteckor —Spectrum Properties ~KLM Lines
[~ K Lines
Element: Temporary Lines

|s600 Prabe -]
LI [~ LLines —_—
I H Selected Lines

|EDAx_asmus
~Spectrum List [~ MLines
i 4 | | ﬁ Clear &ll Lines
[ all Lines _—
—Compasitian
Element | eight % | aAtomic %

Mone | Al | Clear |
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Simulation Alien: selecting Analytical Simulation

. File Process Tools Help

=10l x|

151

tt

t

$ o
e

L

0

15 20 0 2,000

Spectrum I Repu:urtl Cu:ummanl:ll
~Default Detector

|sen|:| Probe =]

IEDF'.X_BSmus =]

~Spectrum Lisk

More | Al | Clear |

Spectrum simulation ﬂ

Simulation Mode

First page

Mext: Configure aarmple

Analytical Simulation

&+ finalytical model of a bulk, hormogeneous materiak

Maonke Carlo Sirmulakion

™ Monte Carla model of a bulk, homageneaus material

™ Monte Carlo model of a film on a bulk, homogeneous subskrate
™ Monte Carla model of a sphere on a bulk, homogeneous substrate
£~ Monte Carla model of a cube on a bulk, homogeneaus substrate

= Monte Carla model of an inclusion in a bulk, homogeneous substrate

Message: Select the bype of spectrum simulation to perform,

Mares.. |

Back Mexk

Fimish | Cancel |

16,000 15,000 20,0

es
nes

Element: Temporary Lines
nes —_—

I H Selected Lines
ines

4 2 Clear All Lines

Lines —|—| —I e

sikion

ment | weight % | Atomic %

Welcome ko MIST DTSA-IT version 1696




Simulation Alien: specifying composition

| = NISTDTSA-II o =10 x|
. File Process Tools Help

T
i ‘ 10

Spectrum simulation il
. . l FPrevious: Similiation Mocde
Al
5 ‘
2 - Configure sample

.‘ Mest: Instrument configuration

6l s 10
0 i : r

15 20 0 2,000 16,000 18,000 20,0

Spectrum I Repurtl Cu:ummandl
g | rDefault Detectar —3F Materials and Scale e

ISEEIEI Probe LI Bulk material IStainIess steel Edit | Mone | nes

Element: Temparaty Lines

EDAX_35mus - MEs

I = —I . I H Selected Lings

~Speckrum Lisk al=E = -

b 4 3 Clear All Lines
Lines —I-l —I D —
sikian
ment | weight% | Atomic %

b Message: Specify the sample material and scale. Mare. .. |

Back Mk | Firish

b

i

Maone | All

| Clear |

Fyelcome to NIST DTSA-I version 1695




Simulation Alien: target composition

] = NIST DTSA-TI -0l x|
. File Process Tools Help
-
. ‘ 10-
Spectrum simulation ﬂ
.I I Tt 1 Bimuiation Maoda
i Material Editor x|
b
3 5| Conf _ .
Material Mame |316F Stainless stesl|
rnent configuration
“ Density I.'-".B g,l'cm3 {required)
6 = g + Weight Fractions " Atomic Propartions
0 v i ;
15 &0 i 2,000 16,000 18,000 20,0
Fe &67% by weight =
Spectrunn I Repart | Command | Mn 2% by weight
g | rDefault Detector ~5F Mo\ 18% by weight i es
IBEDD Probe ;I 5 1% by weight | | | nes
Mo 2% by weight Element: Temporary Lines
|EDAx_35mus | M AR2tbusiakt < i [H | selectedli
elected Lines
S e Element: | Cuankiby: |IZI°.-".:. ines
& [k 4 | | Ll Clear All Lines
Lines
Add | Delete | Clear |
sikion
Ok I Cancel | rent I Weight % I Akomic %
b Message: Specify th [are: . |
Back | Mext | Finish | Cancel |
b
i
: Mone | all | Clear |

Fwelcome ko MIST DTSA-IL version 1695




Simulation Alien: instrument configuration

i{ = NIST DTSA-II T -|ol x|
. File Process Tools Help
t -
|t
. * 10
Spectrum simulation ﬂ
.. ! Previous: Configure saimple
iR : Instrument configuration
" Mext: Cther options
3
5 10 0 Instrument Parameters
i d 2,000 Instrument ISEDD Probe j 16,000 18,000 20,0
W | REpDrtI Cu:ummandl Detectar IEDFI.X_SSmus j
5| Default Detectar “5F =
|36|:u:| m—— = Calibration IFWHM[Mn Kol=134.0e¥ -intial | iz
Element: Temporary Lines
IED.D.X_35mus LI Beam Enetigy IZEI.I:I ket nes —_—
be Flux ( ) q | H Selected Lines
IS ; Probe Flux (current:time |1EIIII.EI nd SECon iNes —_—
5 | [-SPectrum List 4 | | LI Clear all Lines
Incident Angle IEI.EI 2 Lines —_
=ition
] ment | weight% | Atomic %
1 Message: Mores ., |

Rt

Mone | Al | Clear |

Back

ek

Fywelcome bo MIST DTSA-II version 1698




Simulation Alien: Other options not invoked

= -NIST DTSA-II [ -10] x|
File Process Tools Help
1,000 o M sirmulation of 316F Stainless steel
t a: e
i
' 800 (]‘Si “Ni
o |||
' Spectrum simulation ﬂ
£00 J Previous: Instriment configuration
a
s Other options
Mext: Perform Simulation
' 400
',‘ 00 Maise parameters
o [~ &pply simulated count skatistics
5 1o %e Instance count |3 TN
15 =0 0 T e . .
0 1,000 Extendsd output 5,000 3,000 10,1
Spectrum | Repart I Cu:ummandl [¥ #-ray gemeration images (bakes 2 & &s long)
~Default Detector ~SE a5
IBEEIEI Probe: ;I nes -
E Element: Temparaty Lines
EDwx_35mus i 1 i MEs T
I = J ":"_l'- . I He Selected Lines
E : Al essage: IMES ——
Spesmbst iz Ll | | Ll Clear all Lines
ien[Si ; i 2 Lines —
Moisy[Simulation of 316F Stainless ske Ea Back Next |
Moisy[Simulation of 316F Stainless ste ba N
Moisy[Simulation of 316F Stainless ske rd Composition
Detector area 30 mrm 2

Simulation of 316F Stainless steel

L4 | H

Maone | Al | Clear |

Detectar orientatian

[-0.814,-0.000,0.582]

Detectar pasitian

[80.435,0.000,-57,493]

Detector thickness

S mm

Detectar type

SifLi)

Detector window

Moxckek AP 3.3 (manufacturer's table)

Display name

Simulation of 316f Stainless steel

Element Weight % Akamic %
Iron G700 66,32 -
Chromium 13.00 19,13
Mickel 10,00 9,42
Molybdenum  |2.00 1.15
Manganese  |2.00 201
Silicon 1.00 1.97 ;I
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Simulation Alien

] - NIST DTSA-II il o ] 5
. File Process Tools Help

tt -
RS

Spectrum simulation ﬂ
* Previous: Other options
.

g . a

2 : Perform Simulation

Finizh
6l 5 10
0 i i i

15 &0 0 2,000 16,000 18,000 20,0

Spectrun I Repart | Command |
g | Default Detectar ~SE Progress £5

2500 Prob

I s ;I i Element; Temparaty Lines

IEDM_SSmUS LI i I H Selected Lines

~Spectrum List ines .

G 4 2 Clear All Lines
Lines —Ll —I e —
sition
ment | weight% | Atomic %

5 Message: Computing the requested spectra, .. [Aare. . |

Back, | [z | i ish I
: | |
TR P ” 7 "
Hit “Finish” when “Progress
bar is filled

Maone | All | Clear |

Fyelcome bo NIST DTSA-IL version 1695




Simulation Alien

#NIST DTSA-II -0l =|
File Process Tools Help
1,000 M simulation of 316f Stainless steel
Y 05, A
o Physics result
‘ G004 Si i
n
+ ’
SO0
e 4l
' 400+
o D
't
o
Fe
5 10 'Fe T‘Cr TM,., TI"-.I
5 =0 0 THiET osiChama OG0
] 1,000 Z,000 3,000 4,000 5,000 &,000 7,000 &,000 9,000 10,0
Spectrum I Repu:urtl Cu:ummandl
~Defaulk Deteckor ~Speckrur Propetties ~KLM Lines
|86E|E| Probe =] Mame Yalue I KLines _
Acquisition time B/26/08 2:10 PM all| L ires Element: Temporary Lines
IEDP.X_BSmus LI Alurninum layer thickness 0 nim - I He Selected Lines
e Alurninurm window thickness 30 nirn I~ Lines
s Azimuthal angle K] . L | | | Ll Clear All Lines
Moisy[Simulation of 316F Stainless ske I &l Lines
T i ) Beam energy 20 ket
Moisy[Sirulation of 316F Stainless sk Dead layer 0.1 um N
Moisy[Simulation of 316F Stainless ske : [ EOIPEEE
Simulati F 316F Skainl Detector area 30 mm* Element W'eight % Akomnic %
Simulatio 316F Stainle
SR e Sl Detector orientation [-0.514,-0.000,0.562] I — nng : —— : |
Detectar position [50,435,0,000,-57,493] ren : : -
- Chromium 18,00 19,13
Detector thickness 5 mm -
Deteckor bype SiCLi Hickel 10.00 242
4 3 . .
J I —I Deteckor window Maxkek AP 3.3 (manufacturer's bable) molybdenum 2 EE :12 é?
I Al | Display name Simulation of 316F Stainless steel SNQanese ' :
oe | | gl | ey d [=1)|{Siicon 1,00 1,97 Ad|
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Simulation Alien: Other options invoked

5= NIST DTSA-TT o Y [m] 5
. File Process Tools Help
-
+ o]
Spectrum simulation il
.. l Frevious: instruiment configuration
L
] q Other options
“ Mext: Perform Simwiation
5 10
0 i | i
15 &0 i 2,000 . 16,000 13,000 20,0
Moise parameters
Speckrurm
. I Repnrtl Cu:ummandl [+ apply simulated count statistics
~Defaulk Detector ~SE a5
IBEDD — ;I Inskance count |3| . :
el Element: Termparary Lines
IEDF'.X_SSmus =] SRS AR nes :
. I H Selected Lines
S [¥ #-ray genetation imaode (bakes ~2 = a5 long) .
~Spectrum Lis = :
4 2 Clear All Lines
Lines J—l J
sition
\
ment | weight s | Atomic %
Meszage: [Mare... |
Back |\ Mext | Fimish | Cancel |

Mone | all | Clear |

Counting statistics appropriate to

the dose and spectrometer efficiency
are applied for the specified number of
replicates.
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Simulation Alien
@s-vsTotsam

File Process Tools Help

=10l %]

M roisy[Simulation of 316F Stainless steel] #1
M Moisy[Simulation of 316F Stainless steel] #3
M moisy[Simulation of F16F Stainless steel] #2

Counting statistics appropriate to

the dose and spectrometer efficiency
are applied to the physics result for the
specified number of replicates.

tHt
t
+
e
¥
H

o | A i

Y

R EEEEET ]

Fyelcome ko MIST DTSA-II version 1695

15 =20 t t t i i 3 i i i
0 2,000 4,000 6,000 3,000 10,000 12,000 14,000 16,000 185,000 20,0
. I Reportl Commandl
~Default Detector —Speckrum Properties ~KLM Lines
IBGDD Probe - I Marne Yalue [~ ELlines -
Acquisition time F26)05 1:42 PM ..| I L Lines Element: Temporary Lines
IEDF'.X_SSmus ;I Alurninum layer thickness 0 rir = I H Salected Lines
—Spectrum List Alurninurn window thickness 30 nirm [ MLines —————————
pectrurm Lis : = 4 3 Clear All Lines
Azimuthal angle 0 ™ &l Lines
Beam energy 20 ket _
Dead layer 0.1 prn —Standard Composition
Detector area 30 rnm 2
& El t Weight Abormic %
Detector orientation [-0.514,-0,000,0.582] 1 e — .;.Elg L 320”'": 2 |
Detector position [80.435,0.000,-57,493] ren ' : -
- Chromium 18.00 19.13
Detector thickness S -
e Mickel 10,00 9,42
4] i Detector type SiL) Malybderum 2,00 1.15
E L Detector window Maoxckek, AP 3,3 {manufacturet's kable) r ¥ 2IIZIIZI 2'01
- anganese . .
Elervation 40 @
None | a1 | dewr | = = — =) | Siicen 1,00 1.97 hd| i




Simulation Alien

fl - NIST DTSA-TI -0 x|
! File Process Tools Help
- o . F M Moisy[Simulation of 316F Stainless steel] #3
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DTSA-II Simulation Mode

 EDS spectra calculated from

— 1. First principles, using best available cross sections
and physical data (flat, bulk target only)

— 2. Monte Carlo electron trajectory simulation for
various specimen configurations:

1. Flat, bulk

« 2. Layer on bulk

3. Inclusion (hemisphere) embedded in bulk
o 4. Spherical particle on substrate

e 5. Cubic particle on substrate



Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate
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W Detector thickness =5 mm




Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate
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Detector thickness = 5 mm



Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate
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Detector thickness = 5 mm




Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate
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Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate

fll = -NIST DTSA-II
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Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate

Bl & :NIST DTSA-II -0l x|

File Process Tools Help
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CaKL3 60249 57931 096.2%
: Fe K-L3 32055 31654 08.8%

Fe L3-M5 1514.2 619.1  40.9%

Emission Images




Simulation Alien: Monte Carlo simulation of a 1 um K411 glass sphere on a C substrate
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Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate

F+NIST DTSA-II
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Detector thickness = 5 mm




Simulation Alien: Monte Carlo simulation trajectories can be viewed with Cosmo Player

Pléyer yRRL Getting Started Quick Reference Going Further Release Notes About Cosmo Player

|»

Getting Started with Cosmo Player 2.1.1

Copyright © 1997-1999 PLATINUM technology, inc. All rights reserved.

Cosmo Player plugs in to your Web browser to enable you to see and explore 3D worlds. With Cosmo Player you can visit any 3D world
authored in the Virtual Reality Modeling Language (VRML). These 3D worlds often include other kinds of multimedia_ like sound and movies.

This brief guide shows you the basics of the Cosmo Player main controls so you can get started right away.

You can find more in-depth information in Cosmo Player 2 1 1 Quick Reference and Going Further with Cosmo Player 2 1.1

You can find more technical information about installation and trouble-shooting in the Release Notes.

You can practice using Cosmo Player by playing GH nﬁP! , an interactive 3D game that teaches basic navigation.
i

On the Dashboard

You use the main controls on the Cosmo Player dashboard to do two things: move around in 3D worlds and examine objects in 3D worlds.
{Some worlds don't display the dashboard, but they may provide on-screen cues to navigation )

[ lle |

—r— ==



Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate

l-l-l s - . 1 1 - 1
LEoEad @ CDacuments and Settingsinewhurd My Documents, ..

View along X-axis (rotated view from Y-axis)




Simulation Alien: Monte Carlo simulation of a 1 pum K411 glass sphere on a C substrate

View along Y-axis




View along the beam

Fle Edit Yiew Favorites Tools  Help

M . >
W e féIZZ:'I,IZZI-:u:urnent-_: and Settingsinewbury My Documents),... & = @ = u Page - @TE':'E =




View along the beam

C:"Documents and Settings newbury'\My Documents' DTSAZ Reports' 2008 Augqust', 26-Aug-2008" vrmil16967. - Windows Internet Explorer

cumenkst, ..




View from bottom of particle

_ L\ Documents and Settings', newbury'\My Documents\DT5A2Z Reporks', 2008 August' 26-Aug-2008, yrmil16967. - Windows Internet Explorer

File
W ke ’é CiDocurnents and Settingsinewburyd My Docurnments). .




DTSA-II Simulation Mode

 EDS spectra calculated from

— 1. First principles, using best available cross sections
and physical data (flat, bulk target only)

— 2. Monte Carlo electron trajectory simulation for
various specimen configurations:

« 1. Flat, bulk

« 2. Layer on bulk

e 3. Inclusion (hemisphere) embedded in bulk
» 4. Spherical particle on substrate

e 5. Cubic particle on substrate



Simulation Alien: Monte Carlo simulation of a 1 um SiO, hemisphere in FeS,
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Deteckor thickness = 5 mm




Simulation Alien: Monte Carlo simulation of a 1 um SiO, hemisphere in FeS,
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Detector thickness = 5 mm




Simulation Alien: Monte Carlo simulation of a 1 um SiO, hemisphere in FeS,
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Simulation Alien: Monte Carlo simulation of a 1 um SiO, hemisphere in FeS,

File Process Tools Help
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Detector thickness = 5 mm




DTSA-II: Quantitative Analysis

 ZAF analysis against standards

e Standards are used to extract needed
peak references for MLLS fit.

* Report contains pertinent data (ZAF
factors, weight%, atom%, normalized

welight%; 1o statistics)
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Hl = NIST DTSA-II
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L ] Al-20kY7S0pA3STu-s100s, spc Co_20kY7S0pa3Smu-5100s,spc Ge_Z0kN7S0pa3smu-s100s.spc [E
i pA3SmU-51005. 5pc r- pA3SMU-51005, spc R pA3SMU-51005, spc -
=] alzo3_20ky7S0pA3SMU-5 100 ] cr-z0ky7S0paA3SmU-s100 [E] HF_z0kv750passSmu-s 100 E
" 10- Al_20kY750pA35MU-5 1005, spe Cr_20ky750pA3SmuU-5100s,5pc In_20kY7S0paaSmu-siods.spe [E
5 pASSMU-s100s, spc - pAISmMU-s100s,spc Fi pAISMU-s100s,spc =
[=] as_z0ky7S0pa3smu-s100 =] Cu-20ky7S0pa3SmU-s 100 =] 1r_z0kv7S0pa3smu-s 100 E
L o AU_2OkM7S0pA3SMU-5 1005, spe CU-tep20ky7S0passmu-s100s.spe (=] K227 _20ky750pa3smu-s100s.spe [2
g pA35mU-s100s,5pc L. pA35muU-s100s,spc iy pAIEMU-s500s,5pc (2
* =] B_20ky7S0pa3Smu-s100 (=] Cu_20ky7S0pa3Smu-s100 [E] ka09_20ky750pA3SmU-s500 E
By p mu-5100s. spc N 7S0pA3SmU-s200s.spc - pAS5SMU-s500s . spe (2
[=] Be_z0ky7S0pA3SMU-s 100 S0pASSmU-sZ00 =] k411-70kv7S0pAISMU-s500 E
! 61 Bi_z0k¥750pAsSmu-s100s,spe Dy _20kY7S0pA3SmU-s1§0s . spc K411 _Z0kN750pAISmU-s100s.5pe [E
; C-20kN7S0pAISMU-51005, 5pe Er_20kW7S0pa3Smu-s100s, spe K412_20kV7S0pA3SmU-5200s,spc [E
4. C_z0kV7S0pA3SmU-5 1005, 5pe Fe_Z0ky750pA3SmuU-s100.spo K961 -20ky 7S 0pAISMU-s500s, spc [E
L4 o | 2
L 7
5 10 File name: |Cus-20ky7S0pA3SMU-s200s.5pC \
15 20 (o) M— Files of type: ICu:ummu:un spectrum file j
i 9,000 10,0
Spectrum | Repart | Camm | [Z]
~Defaulk Deteckor————— \ B Cus-20kY7S0pA3SMU-s200s
| 600 Prabe - !
10,0004 . EMparary Lings
U [Eoa_asmus ! Choose a spectrum file ——
Selected Lines
—Spectrum Lisk——————— e
sy Ll Clear All Lines
| 5,000
ight = | atomicw |
L
i 0 5,000 10,000 15,000 20,000 25,000
Mone | all | (64 I Cancel
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¢ Flle Process Tools Help
6
144
t
Duantification Alien x|
+
Previous: Specify the instrumeant
sl
e ¢ Sbecifv standard spectra
Select the element(s) for which CuS-20k¥750pA3Smu-5200s s a f x|
6 g Sulfur - Selected ==t
\ ) - e
. i £ fimeny T | |
e M. e s 11 e i - |— l_ —
“ Ma| Mg b i |l i | B i J
(K| "Ca] "5 7] TW ] TCr] Min| Fe | o] T TCu) (2| "Ga] TGe| "As | Se | (Br | Kr |
& Wb 5| ¥ 2] Wb o) Tc] Ru] #h) Pd] Ao Cd) ) 5n] 50 Te) 1) %) | |
= A G5B Te) W) Re) s ) ) Al o) 1) b 1) o) ) e | |
15 =0 ] 1 “Fr | Ral ' ;
0 1,000 Wi, i e 8,000 5,000 10,0
La| Ce| Pr| Nd| Pm| Sm| Eu| Gd| Th| Dy| Ho| Er| Tm| ¥b| L
Spectrum | Report | Command | l:aJ'T::J'P__r]%':mJP:mJ_U'C_'_k':J;“:DJ'F__rJM_ZN':JTU J
_DEFBLI": Dekeckor _SF EJ _J i) _J EJ _LIJ HJ -\_ml B_J LJ -EJ ‘_ITIJ _J _DJ _rl T
8600 Prob x
I rehe :II = =S Element: Temporary Lines
EDAx_35mus > Mnes
= I Selected Li
e e Message: Specify standard spectra and the associated elements and compo. .. i e =8 | ines L el
& il J Ll Clear Al Lines
Lings
Back Mesxk | Finish | Cancel |
eesition
Element | Weight % |  Atomic %
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uantification Alien Xl CO n tl n u e
0y Previous: Specifs the instrument S p ecCl fy| N g
| Specify standard spectra needed
Mext: Speciy reference apecta
W spectra
5 10 Speckrumm Probe ...| Live time | Compasition |
15 20 = 2000 | |CuS-20KY7SO0pAISmU-s200s 1.0 Cus 16,000 18,000 20,0
; 750pA3SmU-5100s Pure iron M
Spectrum I Report | Command |
~Default Detector ﬂl e
2600 Prob Cl |
I robe ;I i oo Element: Temporary Lines
nes —_—
IED":"X—SS'T'L's LI _ I Fe Selected Lines
1y g IHES
Spectrum List . ll J Ll Clear Al Lines
sition
ment | weight% |  Atomic %

Message: Fe_20kM7S0pA3Smu-s100s assigned as a reference Far Fe

‘

More, .,

Back

Mesxk | Finish | Cancel |

Mome | Al | Clear |
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Previous: Speciy referance spectia
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tt
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* iy
2 : Oxygen & other elements

Mext: Select the unknown soectruim

s 1o
0 : ¥ Mo extra element : ;
15 &0 0 2,000 16,000 18,000 20,0
Spectrum I Repu:urtl Cu:ummandl " Element by difference Cixygen ;I
! 2Efaketertor ik " Owygen by stoichiometry Element Cation Anion fs i
IBEDD Probe: ;I SulFur 1 ] 20, nes :
Iron 1 1 Fal Elernent: Temporary Lines
IEDFI.X_SSmus LI nes

: IT Selected Lines
~Speckrurm Lisk IMes = :
' 1 2 Clear all Lines
Lines —| J —|

sition
ment | weight% |  Atomic %
I Message: Specify an element ko be handled specially Mare, . |

Back Mesxk | Finish

Mome | Al | Clear |
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* Frevious: Cxygen & other efements /
WY
+ : Select the unknown spectrum
Mext: The repflits
= 10 i Add File |
15 20 a 2,000 |
Remave
Spectrum | Report | Command |
~Default Detector 5E
| 3600 Probe |
IEDF'.X_SSmus |
—Spectrun List
Message: Specify the unknown speckra [ [u] = |

Back Mext | Fimish | Cancel |

Access
~ Finder
to select
spectra
16,000 18,000 20,0
Element: Temporary Lines

Selected Lines

INEs =
Lings ilJ Ll

sikion

Clear All Lines

mert | weight= | Atomice |

Mone | all | Clear |
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Quantification Alien x|

Previous: Sefect the Lunknown spectiim

tt
|t
|
e
4

s

] ] The results

" Finizch
's 10 ; ~Mormalization

00 0 2,000 f* \Weight percent " Mormalized weight percent £ Atamic percent 16,000 18,000 20,0

Spectrum I Repnrtl Cnmmandl
| -Default Detectar————————— /3¢ Spectrunm Sur > Fe es

Fed-20kY7S0pA3Smu-... (100,10 £ 0.26 36,41 £0,09 53,69+ 0,25

Element: Temparary Lines

I Fe Selected Lines
~Spectrum List INES = ;
! 1 (2 Clear All Lines
Lines —| J —|

sikion

ment | weight % | Atomic %
1 Message: Mare, .. |
Back [esxk | Finish I

IBEDD Probe ;I nes
=

IEDFI.X_SSmus rnes

More | Al | Clear |
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! ‘ 104
Quantification Alien x|
.. ‘ Previous: Sefect the unknown spactrum
s
I 3 ) The results
Finizh
''5 10 : ~Marmalizakion
e S 0 2,000 { \Weight percent " Mormalized weight percent @+ & 16,000 18,000 20,0
Spectrurm I Repu:urtl Cu:ummandl
| -Defaulk Detectar—————————— /5F Speckrum 3 3 Fe es
FesS-20kY750pA3Smu-,.. (100,10 £ 0,26 49,89 £ 0,22 50,11 £0.26
IBEDD Probe ;I nes
Element: Temporary Lines
ED&X_35mus b NEs
I = —I : I Fe Selected Lines
~Spectrum List Ini=s =
l 4 3 Clear all Lines
o RS e
sition
ment | weight% |  Atomic %
1 Message: Mare, .. |
Back [esk | Finish I Cancel |
I
I
i Mone | all | Clear |
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W Residual[Fes-20kY 7S0pA3SMU-s200s]
[ | Fes-20k, 7S0pA3SmU-s200s

"
t
+

»le
¥

imulation o . 09 wgt%e), Fels3, .25 wgh%e), Z=100, .
M Simulati f[5636.41 £ 0,09 wot%),Feia3.69 £ 0,25 wok9s), 2=100,10 £ 0.26]

Table: Quantiative results (uncertainties are statistical-only, 1 a)

15 =20 i 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,0
Spectrum t?l Cnmmandl
o L = [ai 3324 watvo), Lu ChDocuments and settingsnewburnldy Documents\bDa Kistandards BEDax TEOLACT keV Ves  1.000 200.0 ;l
(6. 46 wato), 4.6 gfce] Talpd 35mu-a\atds spe 20T S0pA3Smm-s\CuE-20kV7 S 0pAsSmu-s 200s spe ' '
Fe Pure iron = [Fe100.00 Ch\Documents and Settingzs‘\newbury\lly Document=a\ED AR S tandards ED A JEOLAZD kel Ves  1.000 100.0
wgte), 7.9 gice) T50pA 35mu-a\Stds spe 20WT50pA3Sm-a\Fe 201V T50pAT Smu-2 1008, spc ' '
Results
Spectrum Quantity 5 Fe Sum
Line S K-family Fe Ko Report contains
_ Z-4-F 0.98 112 100 085 098 1.00 ZAF details
Tes-20KVT50p ASSinu-52005
kz-ratios 1.1897 & 0.0029 0.5956 =+ 0.0023
weight % 341 =+ 009 63.69 + 025 10010
[=1.000n& normiwgt %) 3638 +  0.09 6362 + 0.5
LT =200.0 = atomic % 49,89 5011
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M Fesidusl[Fes-20ky7S0pa3SmU-s200s]
[ | Fes-20kY750pA3smu-s200s

Residuals after fitting peaks

Note: symmetric structure of residuals
at peak positions implies that the
peak references used are

appropriate for this unknown.

5 10
A
15 Z0 ; ; . ; ; ; ; " o
0 2,000 4,000 6,000 3,000 10,000 12,000 14,000 16,000 18,000 20,0

Spectrum I Reportl Commandl

~Default Detector ~Spectrum Properties kLM Lines

|s800 Probe =] Name Yalue ™ KLines _
Alurninun layer thickness 0 ninn .| [ L Lines Element: Temporaty Lines

IEDF'.X_SSmus ;I Alurninum window thickness 30 ninn = I Fe Salected Lings

—Spectrurn Lisk Azimuthal angle ne ™ M Lines .
Beam energy ] - allLines il J Ll Clear &ll Lines

- Bearn position[%] 0 —
o S —— et | | Bz position] Y ] - A iti
Simulation of [S(36.41 % 0,08 Wt o |pa-j.-er [] o Tim Ficroanaiyrical Composikion
: El 3 Weight % Abomic
Detector EDAY_35mus - FWHM[Mn Ka]=134.0 e¥ - initial ement | Weight % | atomic %
Detector area 30 mim2
Detector orientation [-0.814,-0.000,0,582]
_’I Detector position [80,435,0,000,-57,493]
Dekector thickness S mim
Mone | Al | Clear | Detectar bype SiLiY LI
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M Sirmulation of [S036.41 £ 0,09 wok%),Fe(63,69 £ 0,25 wgt%s),2=100,10 £ 0,26]
“ S [ | Fes-20kY7S0pA3sSmu-s200s
4 Comparison of
Measured and
+ Simulated FeS spectra
Note good fit for
e . FeK and S K, but poor
¥ fit for FelL :
5 1o J %
15 20
0 1,000 2,000 3,000 4,000 5,000 &,000 7,000 8,000 5,000 10,0
Spectrum I Repart | Command |
~Defaulk Deteckor —Spectrum Properties ~ELM Lines
|E600 Probe -] Name Value W KLines _
Acquisition time 0/26,03 B:07 AM 2l | Lines Element.: Velrgaiely Lines
IEDP.X_SSmus LI Alurninum layer thickness 0 nim = I 9 Selected Lines
~Spectrum List Alurninum window thickness 30 nirm I~ rLines - |
- 4 3 Clear &ll Lines
Fes-20kyY7S0pA3SmU-s200s AzimLthal anglz 0 I~ AllLines FrEr
. Beam energy 20 ket
Residuall Fes-Z0kN 7S0pA3SMmU-s200: —
ey S ey | | Eizam pasition[#] 0 ~Microanalytical Composition
Simulakion of [S(36.41 £ 0.09 wgt¥ Beam position[7] 0
P Element Weight % Abomic %
Dead layer 0.1 pm +0.25 [50.11+£0.26
Detector EDAY_35mus - FWHMMA Ka]=134.0 & - initial Iron 63.63 £0. : :
Sulfur 36.41 0,09 49839022
Deteckor area 30 2
, Detector orientation [-0.814,-0.000,0,582]
—I Detector position [80,435,0.000,-57,493]
Mane | all | Clear | Detectaor thickness S ﬂ
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Simulation of [$036(41 £ 0,09 wgk%),Ferf35.69 £ 0,25 wgt™:), Z=100,10 £ 0.26
B B Simuletion of [ )Pl j ]

“ DI =] S [ | Fe3-20ky7S0phs 3u—52IZIIZIs“

»le 4

5 10 TFE TFMMMMWW

5
15 20 I?FE. : T : : : . : . :
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 5,000 9,000 10,0

Spectrum I Reportl Cummandl

~Defaulk Detector —Speckrum Properties ~KLM Lines

| 5600 Prabe ] Marne Value ¥ K Lines _
Acquisition time 026,03 B:07 Al all| - Liines Element: Veinge sty Linss

IEDP.X_SSmus ;I Alurninum layer thickness 0 rinn - - I | Selected Lines

~Speckrum List Alurninurm windaw thickness 30 rimn MLines .
Azimuthal angle oe  llLines ll J LI Clear &ll Lines
Beam energy 20 ket -
Beam position[x] 0 ~Microanalytical Composition
Beam position[ ] 0 Element Weight % Atomic %
Dead laver 0.1 I 63.60+£0,25 [50,11£0.26
Detector EDAY_35mus - PaHM[MA Ka]=134.0 eV - initial ron : : : :

Sulfur 36,410,009 4989 +0,22

Detector area 30 mm2

| Clear |

Mone | all

Detector orientation

[-0.814,-0,000,0,582]

Detector positian

[80.435,0.000,-57.493]

Detector thickness

S mim
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o M Simulation of [_%‘41 + 0.09wqgt),Fela3.69 £ 0,25 wgt%:), EZ=100.10 £ 0.26]
“ T 5 I Fes-20kV TS 0Rn Smu-5200s
Comparison of
t Measured and
¢ Simulated FeS spectra
after region integral
we scaling
5 10 e Fe
15 20 TF ?FE. ; TS . : . .T . .
0 1,000 2,000 3,000 4,000 5,000 7,000 3,000 9,000 10,0
Spectrum I Report | Command |
~Default Detector ~Spectrum Properties kLM Lines
|s800 Probe =] Name Yalue W KLines _
Acquisition time a/26/03 8:07 &M all| L Lines Element: Temparary Lines
IEDF'.X_SSmus LI Alurninum layer thickness 0 nm - - I E Selected Lines
~Speckrurm Lisk Aluminurn window thickness 30 nirm 1 Lines :
Azimuthal angle n° ™ &l Lines llJ Ll Clear All Lines
Beam energy 20 ket —
Beam position[x] 0 ~Micraanalytical Composition
Baam position[] 0 Element Weight % Abomic %
Dead layer 0.1 pm I 63.690+0.25 |S0.11 +£0.26
Detector EDAX_35mus - PWHMMA Ka]=134.0 & - initial ron : : : :
Sulfur 36.41 £0,09 49839 +0.22
Detector area 30 mim2
5 Detector orientation [-0.814,-0.000,0,582]
—I Detector position [80,435,0,000,-57,493]
Mare | Al | Clear | Dekector thickness S mim LI
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Adding a new detector to the list under “Preferences”

= NIST DTSA-IT i I =10l =|
File Process Tools Help
M Cu-4ds 2Dk‘-.-'2EInF'.MT 1298kHzZ210T100s
“ 25,000
’ DTSA-II - Preferences x|
20,000
# User Information
# Quantitative algorithms o
* l_"'| Instruments and Deteckors J EO L8500 F
15,000 E| 1 00F
i -4 Debectar - QUAD SDD Sev
* i -4 Detector - BrukerQuadsDD-10eY
(=) Probe
] i e Detector - Sili
! A £ 8600 Prabe o Instrument name [JEOLESO0F
‘@ Detector - EDAY_35mus
‘". = 000 Add SifLi) detector | Aadd 500 detectar Add microcaloy, .
000
5 10
15 Z0 0+—— i
0 9,000 10,0
Spectrum | Report | Camr
~Default Dekectar
|aECLAS00F _
Temporary Lines
IBrukerQuadSDD-lDe\.-' _
Selected Lines
-Spect Lisk
St Ll Clear All Lines
Edit the preferences associated with an e-beam instrument,
oK I Cancel Apply | ght % | Atomic %
[Debector orientation 0,593, -0,000,0,451
Detector position [-61.436,0,000,-31.018]
Dekector thickness 0.45 rmm
< | ] 1o T,
Detector bype Silicon Drift Detector
Mone | all | Clear | Detector window Maoxtek AP 3.3 (manufacturer's table) LI
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Adding a new detector to the list under “Preferences”

H = NIST DTSA-TI i I =10l =|
File  Process Tools Help
M Cu-4ds 2Dk'\l'2EI|‘|F'.MT 1298kHzZ210T100s
“ 25,0004
*
’ DTSA-II - Preferences x|
| 20,0004
# User Information
‘ # Quantitative algorithms o
3 Ij Instruments and Deteckors Detector = BrUKerquads D [}_14‘5&"‘0f
15,0001 =) JEOLBS00F
L i e Detector - QUAD SDD Sey
* - @ Detector - BrukerQuadsDD-10eY Enable detector  [vw ;I
# Detector - BrukerQuad3iDD_12Ge'
10,000+ - = tertor - BrukerGuadSDD_145e il I AT
; ! 1) 8600 Probe Deteckor name IBrukerQuadSDD_HEe'-.l'
‘.". 5. 10+ ~Impart
L Import Fram speckrum Irnport | Ao
5 10
“WWindow
15 Z0 0+—— i
] Window |N0 window IE' 9,000 10,0
Speckrum I Repgrtl Comm Eeryllium (5 pm) afl
~Posikion Beryllium (12 pm) —

-Default Deteckor

IJEOLBEEIEIF

IBrukerQuadSDD-lDe\.-'

-Spectrum Lisk

Beryllium (25 L)
Moxkek AP 1.3
Moxkek AP 1.7
Maoxtek AP 3.3 (model)

Elevation angle

Azimuthal angle

Edit the properties of this detector.

Mo window

Temporary Lines

Selected Lines

Ll Clear all Lines
-

0.4

Cancel

ght % | Atomic %

[Debector orientation

(0,595, -0.000,0.451 ]

Dekector position

[-61.436,0.000,-31.018]

Dekector thickness 0.45 rmm
il »
! J I —I Detector bype Silicon Drift Detector
f Mone | all | Clear | Detector window Maoxtek AP 3.3 (manufacturer's table)
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Adding a new detector to the list under “Preferences”

+-NIST DTSA-II = =10 x|
File Process Tools Help
M Cu-4ds 2Dk‘v‘2ElnF'.MT 1298kHzZ210T100s
“ 25,000
t DTSA-II - Preferences x|
20,0004
# User Information
# Quantitative algorithms o
". St nstruments Ao Detsctors Detector - BrukerQuadSDD_145eV
15,000 =) JEOLBS00F
# Detector - QUAD 50D Sey =
* - # Detector - BrukeruadsSDD-108Y el -]
# Detector - BrukerQuadsDD_125ey Elevation angle |35.0 Z
| N W=t echar - BrukerQuadSDD_145e)
‘ A .n__"l Probe azimuthal angle |18E|.E| °
[1-&a) 8600 Probe Cptimal working distance |12.IZI T
‘E'. 5,000 Sample-to-detectar distance I?S.IZI T
5 10 ~Crystal parameters
5 20 0 Detector Area 2
a 9,000 10,0

Spectrum I Reportl Comir
-Default Deteckor

IJEOLBEEIEIF

IBrukerQuadSDD-lDe\.-'

~Spectrum Lisk—

[
=)
=

Gold layer

Alurninun layer

=
fo'
=
3

997

[
T
3
=

Dead layer

Thickness

Temporary Lines

LI Selected Lines

Edit the properties of this detector.

Ll Clear all Lines

0.4

Cancel |

Apply | ght % | Atomic %

<

[Debector orientation

(0,595, -0.000,0.451 ]

Dekector position

[-61.436,0.000,-31.018]

Detector thickness

0,45 rm

| H

Dekector bype

Mome | Al |

Silicon Drift Detector

Clear | Detector window

Maoxtek AP 3.3 (manufacturer's table)
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File  Process Tools Help

oy x(f

“ 25,000
*
! t 20,000
15,0004
i
10,0004
1
L ¥
L
5 10
15 Z0 0+——

1]

Spectrum I Repu:urtl Zamim
~Default Deteckor

IJEOLBSEIEIF

IBrukerQuadSDD—lDe'l.-'

~Speckrurm Lisk—

DTSA-II - Preferences

B Cu-stde 2Dk‘l.l'20|‘|ﬁ.f\‘11 1295kHz210T100s

X

# User Information

# Quantitative algorithms

) Instruments and Detectors
=+ JEOLES00F

-4 Defectar - QUAD SDD Sey

- @ Detector - BrukerQuadsDD-10eY
# Detector - BrukerQuadsDD_12Ge
JuadshD_145ey

B WO=tector - Bruk
[ Probe
[+ 8600 Probe

2, Detector - BrukerQuadSDD_145eV

Alurninum layer 10,0 nrm

Dead layer |D.D Jam
Thickness |D.4 i

~Configuration

Mumber of channels |4E|96 channels

Zero strobe discriminakor (50,0 e

~Base Performance

9,000 10,0

Energy scale |5.D et fchannel
Zero offsak |-4?5.D el
Resolution |145.IZI el ak Mn kKa

Temporary Lines

Selected Lines

Ll Clear All Lines

Edit the properties of this detector,

64

Cancel

Apply | ght % | atomices |

[Debector orientation

[ 095, -0, 000,0,451

Detector position

[-51.436,0.000,-31.018]

[ 4

More | Al |

| _’I Detectaor thickness 0.45 mm
Detector bype Silicom Drift Deteckar
Clear | Deteckor window Maxkek AP 3.3 (manufacturer's bable)
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