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Personal SEM

e2v 12.8us

Bl 2

L3-hd, W5
S04, WS, Co L2-h4

BLhd, S, Fa L2-M4

I!s.: kL2, L3
Tik-L2, L3

W L2l
Cr kL2 L3

fhin kL2, L3

Aluminum layer thickness 0 nm

Aluminum window thickness 40 nm

Azimuthal angle Liled

Beam energy 20 ke

Dead layer 0,08 pm

Detector e2v 12.8 us - PWHM[Mn Ka]=151.9 eV - Mov ...
Detector area 50 mm2

Detector orientation

[-0.991,-0,000,0, 134]

Detector position

[32.756,0.000,-4.443]

Detector thickness 5 mm

Detector type SiLi)

Detector window Moxtek AP 3.3 (model)
Elevation 357

Energy offset 3.8 eV

Energy scale 9,92 eV fchannel

Gold layer thickness g nm

Instrument Perzonal SEM

Live time 300 seconds
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Se L2, L3
Tik-L2, L3

5
Cr kL2 L3

fhin kL2, L3

| Spectrum | Report g-"
Open |

Jython 2.5.1 (Release 2 5 1:6813, Sep 26 2009, 13:47:54)

[Jawva HotSpot(TM) Client VM (5un Microsystems Inc.)] on javal.&.0 18

Welcome to DTSRA-TI

Iype dir() to get a list of all available classes and methods.

Type help({item) for basic assistance on the class, function or method identified by name as item.

For help with the most important clesas, ScriptebleSpectrum, type "help(ScriptableSpectrum)'.

) TwoDSpading

Welcome to MIST DTSA-IT - Betelgeuse revision
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OVERVIEW

e Python 2.5 Syntax Scripting oRewr e :

— General purpose, object oriented programming
language

e [ibraries

— Access to all Java libraries

— Access to all DTSA-II quantitative algorithms

— Access to other algorithms not available through the
DTSA-II GUI
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Tik-L2, L3

5
Cr kL2 L3

fhin kL2, L3

S04, WS, Co L2-h4

BLhd, S, Fa L2-M4

20

.SF|E|:1J'IJF|'| | Report| gf Command

For 1p with the most important class, ScriptableSpectrum, type "help({ScriptableSpectrum) '. ommandLine
1s() o atabase
Hame o . MainFrame
31 r athSep
32
33
34
35

/p EE 1 'pﬂgmce on the class, function or method identified by name as item.

Simple command function “Is()”

) TwoDSpading

R Result output

37

38

39

210 : Getting help on the function Is
help({ls) w— /

Syntax: 1la()

Liat the apectra in the Spect ist and their Jython aligs.
ext command promp

<

Welcome to MIST DTSA-IT - Betelgeuse revision
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UseEFUL UTILITY COMMANDS

Generic Python Utility Methods

dir() Displays a list of global functions, classes and variables
dir(obj) Displays a list of methods and properties of the object ob/
help() Displays global help

help(obj) Displays help on the object obj

DTSA-II Specific Utility Methods

Is() Displays a list of all spectra in the Spectrum List with
aliases ('s?' where ? is an integer)
spectra() Returns a list object containing the spectra in the

Spectrum List. spectra(True) returns only the
selected spectra.
listDetectors() Displays a list of all available detectors with
aliases ('d?' where ? is an integer)
getElement() GUI to select a single element
getElements() GUI to select multiple elements
createMaterial() GUI to select or create a new Composition or Material
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SPECTRUM MATH

| [«§!
40,000/ r\ Wit
. Fel
B 0.6 <Fe 140,25 =Cr 140,15 =M 1
30,000
20,000/
10,000 A
; | | A N FAN
0 2,000 4,000 &, 000 &,000 10,0

. Construct a spectrum that is
Assign the result 0.6Fe 1 +0.25-Cr 1+ 0.15-Ni 1

to the variable “res * You don't need to declare variables.
* Variable type is defined by what it contains.

3> res=(0.6"s6+0.25"s4+0.15*s10)
res.dlsplay()

Show the spectrum in the DTSA-II spectrum display

Operations: +, -, *, abs()
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/ Command “dir(res)” returns a list of the names of the “methods”
available for use with the contents of the variable “res”

Calling convention is:
3> res=(0.6*s6+0.25*g4%0.15*s10)

4> res.display()

5> dir(res)

[NullSpectrum','_add__",' class__','__delattr__','_dict_'","' doc__ _ge_',' getat-
tribute_ ', ' getitem__'," getslice_ ','_gt_ "' hash_' "' _ ' le ',
"len__ "' It "' module_',' mul_'' ne_ "' new_ "' reduce_ex__ "' re-
pr_ "' _rmul_',' setattr_',' str_ "' sub_' ' supernam ', '_getPylnstance’,
'"_getPySystemState', '_setPylnstance’, '_setPySystemState/"abs', 'applyLLT', 'autoOffset’, 'back-

channelWidth', 'class], 'classDictlInit',

t', 'energies’, 'energy’, 'equals’, 'finalize',

t', 'getChannelWidth', 'get(lass’, 'getCounts’,

, 'getZeroOffset’, 'hashCode'} 'initializeSpectru-
xChannel', 'notify', 'notifyAll', ‘offset’, 'partition’, '‘peak-
Integral', 'positiveDefinite’, 'probeCurrent/ properties’, 'property’, 'remap’, 'rename’, 'save', 'scale’,
'setAsStandard’, 'setEnergyScale’, 'sefF WHMatMnKa', 'setLiveTime', 'setProbeCurrent’, 'smooth’,
'subSample’, 'super__toString', 'sup€r__toXML', 'takeOffAngle’, 'toDouble’, 'toString', 'toXML",

groundCorrect', 'beamEnergy’, 'channel', 'channelCount'
‘clone’, '‘compareTo', 'composition’, 'display’, 'duaneH
'firstNonZeroChannel', 'fromXML', 'getChannelCo
'‘getFWHMatMnKa', 'getProperties’, 'getWrapp
mindex', 'lastNonZeroChannel', 'liveTime", '

6> res.getChannelWidth()
9.924458080007994
7> help(res.smooth)
Syntax: s.smooth()

Performs a fifth-order Sa\Wr %516 he s;ﬁgftrum S.

%tmg p on a method

L NH Mational Institule of Standards and Technology » Technology Administration » UL, Department of Commerce




Get the string representation of “res”
and call it “oldName”

/

12> oldName=str(res)
13> oldName
'Sum[0.6\xd7Fe 1+0.25\xd7Cr 1+0.15\xd7Ni 1](';

14> res.rename("Bogys")
15> res.rename(oldName) \

ive the spectrum the name “Bogus”

Set it back to the original name.

The method “rename” takes a single argument.
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DTSA-II - Preferences

# User Information
# Quantitative algorithms
L) Instruments and Detectors

@ Detector - Bruker 5 eVjch
# Detector - Bruker 10 eVjch
£ FELFIB
# Detector - Inca B0 PP=4, 10 eV/d
# Detector - Inca B0 PP=4, 5 eVjch
55309 =+ Personal SEM
55309 - 4 Detector -e2v 12.8us
55309 =3 Probe
55309
55309

['App', 'Commandline®, 'DataMana|
"ScdCut', "TwoDSpacing”’, "iilDSCry
"compare', '"createMaterial', "dlf
"displayMac", "dtsa2', 'editMate
"findDetector', 'getEfficiency”,
"ionizationRange', "jarray"', " ja
"listSpectra', "listTransitions'
"parseChemical Formula',
"apectra', "spectrumFromXML’,
"wrap', "zaf']
7> listDetectora()

Detectaor

Bruker 10 &V/ch

Bruker 5 eV/ch

Inca 80 PP=4, 10 &V/ch

Inca 80 PP=4, 5 £V/ch

80 mm*®

edv 12.8 us

NLi)

I'nf‘a'rﬂccnrnr: to NIST DTSA-I - Betew,suse - 28-Apr-2010 revision

Detector alias (for referring to the detector within scripts)
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BAasic ZAF CALCULATIONS

Create a material object

. / Calculate the ZAF correction for the material “ss309”
S v SSSM for the detector “d2” at “15.0” keV.

zaf (33309,d2,15.0)
Material S5530% = [Cr(25.00 wgt%),Fe(55.00 wgt%) ,Ni(20.00 wgt%),EZ=100.00,5 g/cc]
Detector Bruker 5 &V/ch — FWHM[Mn Ex]=127.9 &V - Sep 1, 2009 12:00:01 AM
ABlgorithm XPP - Pouchou & Pichoir Simplified
MAC NIST-Chantler 2005
EQ 15 keV
Take-off 40°

TUPAC Seigbahn Standard Energy ZAF Z A F

Cr H-L3 Kol Pure Cr 5.4147 1.1012 0.959597 0.9939 1.1084
Cr K-M3 KBl Pure Cr 9.9467 1.10%80 0.9957 0.9952 1.1147
Cr L3-M5 Lol Pure Cr 0.5722 0.8777 0.9969 0.8783 1.0024
Fe K-L3 ol Pure Fe 6.4039 0.9917 0.9966 0.9751 1.0205
Fe K-M3 KBl Pure Fe 7.0580 0.9983 0.9966 0.9805 1.0216
Fe L3-M5 Lol Pure Fe 0.7045 0.4%920 0.9968 0.4934 1.0004
Ni H-L3 Hol Pure Hi 7.4781 0.9548 1.0083 0.9470 1.0000
Ni H-M3 KBl Pure Hi 8.2647 0.9665 1.0083 0.9586 1.0000
Ni L3-M5 Lol Pure Hi 0.8511 0.2656 1.0133 0.2622 0.99%96

L NH Mational Institule of Standards and Technology » Technology Administration » UL, Department of Commerce

k-ratio
0.2753
0.2773
0.2194
0.5454
0.54591
0.2706
0.1910
0.1933
0.0531




= NIST DTSA-II

chrum | F!_Epr:lrt| g Command

Material

Detector

Algorithm XPP - Pouchou & Pichoir Simplified
MR NIST-Chantler 2005

EO 15 keV

Take-off 40°

IUPAC Seigbahn Standard Energy ZAF
E-L3 Eol Cr 5.4147 1.1012
E-M3 Cr 5.9447 1.10%0
L3-M5 Cr 0.5722 0.8717 0.9369 0.8783 1.0024 0.2194
KE-L3 Fe 6.4039 0.9917 0.9366 0.5751 1.0205 0.5454
E-M3 Fe 7.0580 0.9583 0.9366 0.9805 1.0216 0.5451
L3-M5 Fe 0.7045 0.4520 0.9968 0.45934 1.0004 0.2706
i K-L3 Hi T.4781 0.9548 1.0083 0.9470 1.0000 0.1%10
i K-M3 Hi 8.2647 0.9665 1.0083 0.9586 1.0000 0.1%933
i L3-M5 Hi 0.8511 0.2656 1.0133 0.2622 0.9395%6 0.0531

sedifizersareliareniatll =—__ Use the Material Editor GUI to create a material object

Welcome to MIST DTSA-TI - Betelgeuse - 28-Apr-2010 revision
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/. AF AGAINST SPECIFIC STANDARDS

33310=createMaterial {)
zaf(33310,d2,15.0, stds={"Fe™:"535309", "Cr":"553058"™, "N1i™:"55308™})
Materiel 553310 = [5i(1.50 wgt%),Cr{25.00 wgt%), Mn({2.00 wgt%),Fe(51.00 wgt%) ,Hi(20.50 wgt%),Z=100.00,5
g/cc]
Detector Bruker 5 €V/ch - FWHM[Mn Ex]=127.% eV - Sep 1, 2009 12:00:01 AM
Blgorithm XPP - Pouchou & Pichoir Simplified I)efalﬂtsto;ptuxaelenlents.
MnC NIST-Chantler 2005
EO 15 keV
Take-off 40°

Use the specified standard

ITBRC Seigbahn Standard Ene L F k-ratio
S5i K-L3 Kol Pure 5i 0.6228 1.0008 0.0108
S5i K-M3 KBl Pure 5i 0.6535 1.0009 0.0113

Cr K-L3 Kol 35309 0.9997 0.9939 0.9913
Cr K-M3 EB1 55309 0.9977 0.9998 0.9934 0.9911
Cr L3-M5 Lol 35309 0.58%980 0.9912 0.993949 0.58890
Mn K-L3 Kol Pure Mn 0.8776 0.8973 1.0302 0.0201
Mn K-M3 KBl Pure Mn 0.9776 0.9734 1.0259 0.01935
Mn L3-M5 Lol Pure Mn 0.4405 0.9764 0.4502 1.0021 0.0088
Fe K-13 Kol 35309 0.9983 0.9976 0.99499 1.0008 0.9257
Fe K-M3 KBl 35309 0.9965 0.9974 0.9982 1.0007 0.9240
Fe L3-M5 Ial 35309 0.9527 0.9980 0.9544 1.0000 0.8834
Ni KE-L3 Kol 35309 0.9931 0.8973 1.0016 1.0000 1.0241
Ni E-M3 KBl 35309 8.2647 0.9987 0.8973 1.0013 1.0000 1.0237

Ni L3-M5 Lol 35309 0.8311 1.0242 0.58%80 l.0262 1.0000 1.0498

Note: When quantified using a similar standard,
the Z, A and F terms are all close to 1.
This is likely to produce accurate quantifications!!!
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TABULATING ELEMENTAL DATA

listEdges(“Pb”)

liatEdges ("Fb™)

IUPAC
K

L1
L2
L3
Ml
M2
M3
M4
M3
Nl
H2
N3
14
H3
Hé
H7
ol
o2
03
04
03

E OO 88
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Siegbahn Energy (keV)
K 88.0045
LI 15.8608
LIT 15.2
LITT 13.0352
MI 3.Aa507
MIT 3.5542
MITT 3.0664
MIV 2.5856
MV 2.484
NI 0.8936
HIT 0.7639
NITI 0.6445
NIV 0.4352
v 0.412%
HVI 0.142%
HVII 0.1281
oI 0.1473
OIT 0.1048
OIII 0.086
oIV 0.0218
o 0.01%92

E OO 88

listTransitions(“Fe”)

listTransitions ("Fe™)

IUPAC

Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe

E-L3
E-L2
E-M3
K-M2
E-M5
L3-M5
L3-M4
L3-M1
L2-M4
L2-M3
L2-N1
L2-M1
L1-M3
L1-M2

Siegbahn Weight

Kol
K2
KBl
ER3
KBS

1
0.5118
0.11895
0.0684
0.0001
1
0.1144
0.1052%
0.16704
0.0001
0.0045
0.0511
0.04749
0.02569

Energy
{keV)

6.4039
6.3909
7.058

7.058

7.1084
0.7045
0.7045
0.6152
0.7175
0.6671
0.718

0.6282
0.7921
0.7921

Wavelength
(4
1.93607
1.584001
1.75665
1.75665
1.7441%
17.594%9
17.594%9
20.1535

17.28
18.5A55
17.268
15.7364
15.6526
15.6526

listData(..) = listEdges(...) + listTransitions(...) + extra

listData(“Si”)
listData ("Si"™)
Ebbrev Heame Z iy
S8i Silicon 14 28.0855
IUPRC Siegbahn Energy (keV)
5i K 5i K 1.8389
5i L1 5i LI 0.1487
5i L2 8i LII 0.09%92
5i L3 8i LIII 0.09%92
5i M1 5i MI 0.0113572
S5i M2 S5i MIT 0.00508305
IUPRC Siegbahn Weight Energy
{keV)
5i K-L3 Kol 1 1.7397
5i K-L2 Ko2 0.5053 1.7397
5i K-M3 KBl 0.0277% 1.829
5i K-M2 ER3 0.0139 1.83382

Wavelength
(4
7.12676
7.12676
6.7788
6.7609%9




DispLAYING MAC DATA

B 1 [Fe, MIST-Chantler 2005]
B 198c[55309, NIST-Chantler 2005]

Specirum | F!_Eprjrt| g Command

51 K-M3 Ep1l 0.02779 1.829 6.7788

Si K-M2  KB3 0.0139 w MAC for an element
getMac ("Fe™) .diaplav()

HebMac L oahR) diaEtrtl « MAC for a material
help{getMac)

Syntax: getMac(elm, [det=dl], [alg=epg.MasshbaorptionCoefficient.Chantler2005])

Gets the mass absorption coefficient for the aspecified Element or Composition as a spectrum-like
object. The det term ({=dl) and the alg term (=epg.MassAbsorptionCoefficient.Chantler2005) are
optional arguments.

Welcome to MIST DTSA-TI - Betelgeuse - 28-Apr-2010 revision

getMac(...) actually creates a spectrum-like object. Hence the call to the method “display()”
plots the MAC on the spectrum window (which I've scaled to log10.)
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CALCULATING MAC DATA

help (mac)

Syntax: mac{mat, xx, [alg=epg.MassiAbsorptionCoefficient.Chantler2005])
where mat is & material or element (by name, Material or Element object), xx is an element,

atomic shell or X-ray transition end alg is the tebulation to use (by defeult Chantler20035).
Displays the mass ab3orption coefficient for the apecified element or x-ray transition in the
gpecified material.

mac {"35304", "Fe"™) - .
BT MAC For all transitions

{cm~2/q) associated with an element.

Fe E-L2 163.494
Fe E-L3 162.578
Fe K-M2 125.719
Fe E-M3 125.715
Fe K-M5 128.58
Fe L1-M2? 10924.9

Fe L1-M3 10924.9 For a specific
93 b, ot transition in

Fe L2-M3 5878.88 )
Fe L2-M4 11044.9 IUPAC notation.

Fe LZ-N1 11026.4
Fe L3-M1 7117.%2
Fe L3-M4 5661.85
Fe L3-M5 5661.85

mac ("553309™, transition ("Fe L3-M5™))
XRT MR

(cm~2/g)
Fe L3-M5 5661.85

K NH Mational Instituie of Standards and Technolagy = Technology Administration = U5, Department of Commerce



L NH Mational Institule of Standards and Technology » Technology Administration » UL, Department of Commerce

USeEruL OBJECTS

Creating various types of useful objects: elm—element ("Fe")

shell=atomicShell ("Fe L3™)
Xxrt=transition("Fe L3-M5")

element: creates epq.Element objects e e
atomicShell: creates epq.AtomicShell objects mat=material ("Fe203",5.24)
material: creates either epq.Composition

or epq.Material objects.

Many of the objects manipulated from the command line are actually Java objects.
Many are from one of the libraries within epq.jar

The fully qualified name of the Element object is:
gov.nist.microanalysis.EPQLibrary.Element
This is a little verbose so within the scripting the alias:

epq.Element
is equivalent. Common aliases:
epq gov.nist.microanalysis.EPQLibrary
epu gov.nist.microanalysis.Utility
ept gov.nist.microanalysis.EPQTools
epd gov.nist.microanalysis.EPQLibrary.Detector

Library documentation:
http://www.cstl.nist.gov/div837/837.02/epq/dtsa2/JavaDoc/index.html




QUICK SIMULATION

B simulated[55310,15.0 keV, 1,00 nd-s]
Optlonal arguments M simulated[55310,15.0 ke, 1,00 nA's]

with default values.

Simulate creates spectrum objects
which can be displayed.

Specirum | F!_Eprjrt| g Com nand
help({simulate)

Compute an analytical simulation of a spectrum for e specified
bulk material with the specified detector, beam eng dose (nA-3).
If withPoisson then add count statistics otherwisg the spectrum will
contain fractional intensities and no simulated finise. The material
may be specified as a string (parsed with "matgrial(...)' or a
Composition object

gimulate (33310,d2, keV=15.0,dose=1.0) .displav()

gimulate (33310,d2, keV=15.0,dose=1.0,withPoisson=Falae) .diasplav()

Welcome to NIST DTSA-I - Betelgeuse - 28-Apr-2010 revision

K NHHH‘HMHI Instituie of Standards and Technology + Technology Administration = U5, Department of Commerce




MONTE CARLO SIMULATION

W Moisy[MC simulation of a probe placed in Mi 0,00 4u0085m From K412 + CSF + BSF]

Import the module mcSimulate3 defining special
methods for MC simulation

methods in the module

5 1

15 20

| Spectrum | Report| gt Command

Jython 2.5.1 (Release_2 5 1:6813, Sep 2§ 2009, 13:47:54)
[Java HotSpot(TM) Client VM (5un MifrgSystems Inc.)] on javal.&.0_20
Welcome to DTSA-II'"s scripting intgrface. Type 'help()" for more information.

import dtsaZ.mcSimulate3 as mc

i Get help on the method you want to use
L doe o, * file. P, % name 3a2", 'epd', 'epg’, 'ept', 'epu', '"jio', 'mcBasze', 'mcEmbeddedRectangle’,
"mcEmbeddedSphere’, "mcInter "mcMultiFilm', "mcSimulate’, "mcSphere’, 'mm', "mm3', "aya']
> help{mc.mcInterface)
mcInterface (primary, offset, secondary, det, [e0=20.0], [withPoisson=True], [nTraj=1000], [dose = 120.0], [3f=True],
[Bf=True], [xtraParams={}])

Monte Carlo simulate a spectrum from beam placed in a primary material offset a distance from a secondary material.
Note: That for this simolation (in contrast with the others) sf=True and bf=True since secondary fluorescence is often

a critical component in the spectrum measured at an interface. Perform the Simulation Of an

+ primary - Material which electrons atrike

+ offset - Offset from interface in meters / interface between Nl and

+ secondary — Materiasl on the other 3ide of the interface

mc.mcInterface (material ("Ni",8.9),4.0e-6,material ("K412",3.0) ,d2,20.0) .display() K412 glass.

Welcome to MIST DTSA-II - Cassiopeia - 1-June-2010 revision

'help(mc)' provides help on the module aliased 'mc'
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B simulated[S5510,25.0 ke, 60,00 nf's]
B simulated[S5310,45.0 ke, 60,00 nf's]
I simulated[55310,30,0 ke, 60,00 nf's]
B simulated[S5310,20,0 ke, 60,00 nf's]
W simulated[55310,10,0 ke, 60,00 nd's]
B simulated[S55510,35.0 ke, 60,00 nf's]
[ Simulated[55310,15.0 ke, 60,00 nf's]
| Simulated[S5310,40.0 keY, 60,00 né-s]
| Simulated[S5310,5.0 ke, 60,00 nf's]

15

Spectrum | F!.Eport| g Command

bulk material with the specified detector, beam energy, dose (nA-3).
If withPoisson then add count statistics otherwise the spectrum will
contain fractional intensities and no simulated noise. The material
may be specified as a string (parsed with "material(...)' or a
Composition object
simulate (33310,d2, keV=15.0,do3e=1.0) .disple
3imulate (33310,d2, keV=15.0,dose=
for e in range(5,50,5):
gimulate (33310,d2, keV=e) .display()

Hielye for Prograniners

Python loop syntax

Poisson=Falae) .diaplav()

Python

Poclet Reference

Welcome to NIST DTSA-I - Betelgewz= - 28-Apr-2010 revision

O'REILLY

Indention dictates structure
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help{ionizationRange)
Syntax: d1onlzationRangeimat, [e0=20.0], [alg=epqg.ElectronRange. KanayalAndOkayamal972]) Ex:
lonizationRange (createMaterial(), 30.0)
Tablulates the mean electron range for each element in the sample and each excitable shell.
lonizationRange ("Fe203",15.0]
Material: Fe203
Description: Fe203 = [0(0.6 atoms),Fe(0.4 atoms)]
Beam energy: 15 keV
Algorithm: Kanaya & Ckayama 1972

Shell Range
Cemu;m (gfcm™2))
0 K F.,29219
0L3 7. 31989
0 M3 F.31991
Fe K 0. 21487

[Fe L3 7.27523
Fe M5 7., 3199

If you hand ionizationRange a Material (Composition + density) the
output is in pm otherwise for Compositions it is in pm (g/cm?).
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File Edit View Go Bookmarks Help

Places v

[= nicholas

@l Desktop

| File system
=i Network

L 188 GB Filesystem
£ Trash

i Documents
i Music

[m] Pictures

IH Videos

[£i Downloads
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C @ ® Q 100% ® |lconView

epq.jar
288 epq.ar

File Edit View Help

L& laaopen v

Name
™| flanagan
-l

J‘ META-INF
s

& EPQ.html
Il epg.ico

7 objects (31.9 ME)

CITZAF_MANIFEST.MF

J

i.."—|j Extract

@ Location: [&/

v Size
.251.4 KB
315MB

195 bytes
207.2 KB

82 bytes

1.8 KB

8.0KBE

Type
Folder

| Folder

Date Modified

Folder
Folder
unknown 24 April 2010, 13:08
HTML docu... | 24 April 2010, 13:09
Microsoft icon 24 April 2010, 13:09

"epq.jar" selected (10.8 MB)




Java library documentation

% M Efficiency[Bruker 5 eV - FHM[M
z 20 B Efficiency[si f Kal=160.0 v - Mar 8, 2010 3:55:16 PM]
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Syntax: 1lonizationRangeimat, [e0=20.0], [alg=epq.ElectronRange. kanayahndOkayamals72]) Ex: T e RO
ionizationRange (createMaterial(), 30.0) = b
Tablulates the mean electron range for each element in the sample and each excitable shell. Database
lonizationRange ("Fe203",15.0) + MainFrame
Material: Fe203 + PathSep

Descriptlon: Fe203 = [0(0.6 atoms),Fe(0. 4 atoms)] + ScriptableSpectrum
Beam energy: 15 keV £ Stderr

Algorithm: Kanaya & Ckayama 1972 = ;+Aﬁ|* v

Shell Range
(&mu;m (g/cm™2))
0K 7.,29219
0 L3 7.,31929
0 M5 7.31991
Fe K 5,21487

Fe L3 727523
Fe M5 7.3199
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Spectrum Repert Command &

~ Open
Si M5 2.65324 s+ App s
help(getEfficiency) + CommandLine

Syntax: getEfficiency(d2).display()

Returns the efficiency of the detector (window+crystall as a function of energy for the
specified detector as a ScriptableSpectrum ohject.

getEfficiency (d2) . display()

getEfficiencyidl). display()

+ Database v

Welcome to MIST DTSA-I - Betelgeuse revision

getEfficiency(d2) gets the effective quantum efficiency of the
detector — includes window, support, dead layers, coatings,
crystal geometry — as a spectrum-line object.

Notice how the SDD looses efficiency at high energies. This is due to the relative thinness
of the detector (0.5 mm vs 3 mm for a conventional Si(Li). Also observe how the
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tc.py 8

for z in range(6,85):
mat = material(epqg.Element.byAtomicNumber(z).toAbbrev())
tmp = "%d" % z
for e® 1in range(10,58,18):
tc=epq.Spectrumltils.totalCounts(simulate(mat,d2,ed))

tmp = "%s\t%g" % ( tmp, tc)
print tmp

Python v Tab Width: 3 v Ln 6, Col 34 INS
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