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DISCLAIMER

This program and its documentation have been contributed to the Program
Information Department by an IBM employvee and are provided bv the IBM
Corporation as part of its service to customers, The program and its
documentation ar= essentially in the author's original form and have not
heen subjected to any formal testing. IBM makes no warranty expressed
or implied as to the documentation, function, or performance of this
program and the user of the program is expected tec make the final
evaluation as to the usefulness of the program in his own environment.
Tiere is no committed maintenance for the program,

Questions concerning the use of the program should be directed te the
author or other designated party. Any changes to the program will be
announced in the appropriate CAatalog of Frograms; however, the changes
will not be distributed automatically to users, When such an announce-
ment gccurs, users should order only the material (documentation, machine
readable or both) as indicated in the appropriate Catalog of Programs.
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1BM Corporation

A 4anh N Program Information Department {P10)
CONTRIBUTED PROGRAM LIBRARY SUBMITTAL FORM J| 40 Saw Mill River Road
<+ 4 (for 1BM S$/360, 1130 and 1800) Hawthorne, New York 10532, U.S.A.

Attention: Program Control Desk

S S ——————————————————— )
This form should be compieted and submitted with the program package to PID at the address shawn above. Standards and

instructions for submitting programs are in your User Group Reference Manual or the Contributed Program Submittal
Standards Manual available from PID.

360D-17,1,001

@ System Type (machine} L g J
G) searchkey . . . ... ... ELECTRON MICRQPERQBE ANA|
ILYS IS WEIGHT FRACTIQN co1
posztrionN o

Ptogramm-ingl_a"wm S I IFAO. R. T’ R. A Pg lu‘ ’

@ Program Order Number (to be filled in by PID) .
o |3,6,0,

@6

Author'sName and Address . . . . — Dr. Samﬁel 5. So

IBM Corporation
5600 Cottle Road
- San Jose, CA 95193

@ Direct Inquiries to Name and Address Same as afove
(if different than Author)

Title of Program . _Quantitative Analysis With Electron Microprobe

Q@

Analyzer
Submitter's User Group Affitiation Code and InstallationCode . . . . . . . . . . . ... ] |E.L_ . |
Submitter’s Own Program ldentification and Suffix foptional) . . . . . . . . .« « . . - w u
Primary Subject Code . . . . . . . . . . . . e e e e e P L‘l.lij_'
Secondary Subject Codes . . . . . . . . . . . I——'—"-—l I——-'-—-"-——] l—‘——-°-—l L—'—"~—|
|°.S — i

Operating or Manitor System Required

New or Revision Code (if revision, show prior Program Order Number in item 1) . e e
6 4
YearCompieted..................................|_-_|

10,826 68

Date of Submittal
. - . I 7 2 ]
Documentation (number of original pages submitted) -« - « -« . . . . o0 0.

Abstract (should contain sufficient informatien for a reader to determine the value of the program). Listed on
the reverse side of this form are subjects which may serve as a guide for a descriptive abstract.
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CONTRIBUTED PROGRAM LIBRARY SUBMITTAL FORM

Subject Guide

a. Purpose

b. Programming Language used
Version and modification level or release number of IBM Programming System used, or program order number
for non-|8M authored program used

. Field of application

. Type of routine (main program, subroutine, etc.)

Specific description of machine requirements

. Engineering Changes (EC) level of equipment {if pertinent)

o

« T O

ABSTRACT
A DESCRIPTION QF TWOQ FORTRAN 1V COMPUTFR PROGRA'1IS IS PRESENTE

TO SIMPLIFY QUANTITATIVE AND SEYMIQUANTITATIVE ANALYSIS WITH THI ELECTRON

MICROPROBE ANALYZER, THE FIRST PROGRAM, EP4P1, DETERMINES THE WEIGHT

FRACTION OF EACH ELEMENT IN A SPECIMEN RO THE CHARACTERISTIC X=RAY

INTENSITY MEASUREMENTS OF THE SPECIMEN AND TIIE STANDARDS. THE SECOND

PROGRAM, EPMP2, CALCULATES THE RELATIVE CHARACTERISTIC £-RAY INTENSITIES

OT ALL THE ELEMENTS IY&'(A SPECIMEN BY ASSUMING THT COMPOSITION OF THE

SPECIMEN TO DBE KNOWN. THE CORRECTION PROCEDURE INCLULES DEAD TIME

CORRTCTION, ONE OF TWO BACKGROUND CORRECTINONS (EITHEP CONSTANT BACK-

GROUND OR BACKGROUND DEPENDING ON COMPOSITION), PHILIBERT'S ABSORPTION

CORRECTION MODIFIED OY DUNCUMB AND SHIELDS, ONE O THRLE FLUORESCEMNCE

CORRECTIONS (EITHER BIRKS', CASTAING'S, OR RELD'S), AND A CQHDPOUND

STANDARD CORRECTION, THE EFIECTS OF THE ABSORPTION AND THE FLUORESCENCE

OF EACH ELEMENT IN THE SPECIMEN ARE EASILY SEXN FROM THE QUTPUT RESULTS.

VERSATILITY, EFFICIENCY, AND EASE OF OPERATION ARE EYPHASIZED I THE

PROGRAMS, PROGRAM LISTINGS, INPUT DATA FORMAT, AND VARIOUS LEAAMNPLES

(Please attach additional pages ifnecessary) . . . . . . . . . . . . . . . . . . Total pagesattached

Signature of Submitter A ta b - Date 7/ /T

Signature of Installation Addressee % (/{(’/’Qﬁﬁm _7’,/?/& r

Printed in U.S, A,

Revised 6/68 1 A




SHOWING THE USAGE OF THE PROGRAMS HAVE BEEN INCLUDED IN THE
APPENDICES. THE PROGRAIIS OPERATE UNDER IBM S8/360 OPERATING
SYSTEM WITH FORTRAN (LEVEL H)} COMPILER AND REQUIRE A

MINIMUM CORE STORAGE OF 36X BYTES,

18
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18
results obtained by the uncertainty of one element (Fe in
this case) agree closely with those of data set numbers 1
and 3, respectively, where intensity measurements on both
elements have been used.

Examples 2 and 3 illustrate the usage of the continuat-
ion code for different number of sets of specimen intensities
and different fluorescence correction methods. Results from
these three examples can be compared to see the variation of
the fluorescence correction methods,

Similarly, examples 4, 5, and 6 illustrate the different
input data required. Example 7 is the same as example 4,
except that the order of input element cards have been re-
versed, User should compare the differences in the input
data format, eventhough the output results from these two
examples are obviously the same.

All computations for this work were performed on the IBM
S/360 Model €5 with the Operating System Fortran {Level H)
Compiler. The first three examples were under the same run
of EPMP1 program, The total complling and esecution time is
1.16 minutes. Similarly, the last four examples of EPMP2

program tock only 0.75 minute.

QUANTITATIVE ANALYSIS OF FeNi ALLOYS

TABLE 1.
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TABLE II,

Correlation of Relative Intensities Calculated From Weight Fractions

by EPMP2 and Weight fractions Calculated From These Intensities by EPMP1

20

Output From
EPMP1

Input to
EPMP1

Qutput from
EPMP2

Relative Intensity Weight Fractions*

Input to EPMPZ
Weight Fractions

(v*

Cu

Cu

Cu

SET

0.90000
0.79999
0.69959
0.59999
0.4999%
0,40000
0.29999
0.20000
0,10000

0,10001
0,20002
0,30005
0,40008
0,50011
0.59999
0,70012
0.80007
0,85959

89.45734
79,00667
68.65514
58.41150
48,28600
38.29140
28,44341
18,76149

9,27002

3.71182

7.99170
12,97807
18.85751
25,88731
34,43199
45,02460
58,47522
76.07399
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IS D -0

mfodified Philibert's absorption correction and Reed's

fluorescence correction.

V.

21
Conclusions
Two FORTRAN IV computer programs have been used to facilitate
quantitative and semi-quantitative analysis with the electron
microprobe analyzer, These programs emphasize versatiltty,

efficiency, and ease of operation., A primary advantage of these

programs is the freedom of the user to utilize many alternative

forms of correction to coincide with the data available,

The efficiency of the programs is enhanced by the codes provided,
so that unnecessary input data and computations are eliminated,
All input data are printed out for easy reference, and they also

serve as a record of the problem analyzed., From the output results,

the effect of the absorption and the fluorescence of each element

in the analyzed system is clearly indicated,

The over-all accuracy of the quantitative and the semiquantitative
analysis with the electron microprobe analyzer is still limited

by many facters, It not only depends on the system of elements

being analyzed, but also depends on the correction procedures, the
uncertzinty in their parameter values, and the over-all experimental
error. As better theories for the electron microprobe analysis are

developed, the present programs can be easily modified to give more

accurate results,
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PROBLFN Nyspgp

1

FHER INPUT DATA ®aes

NO. OF FLEMENTS = 2

MO, OF DATA SETS = 4

FLUARESCENCE CODE » &

SACKERIUND CODE = o

THCTDENT ELECTRON BEAM ENEREY TN R¥ = 30,00
TNCIDENT ELECTRON BEAM ANGLE = 27.30
FPSTLON =  ¢.05000000

MAXYMUM NUMBER DR TTERATIONS = 24

AT. KA, AT. WT,
k£ 26, Qoo 55.83%0
MY 4,000 58,710

MASS ARSNRPTION CREEFLICTENTS

FE NT
FE TI. 400 379. 800
NT 99.000 58.900

STANDARD [NTENSITIES, INTTIAL AND FINSL

FF 100,09 0.0
NT 100,40 0.8
SETS NE SPEm twEy INTENSTTTES
FE N1
15,040 fe.2BC
0.0 5,240
43,420 54,32¢C
0.0 54,320
49.420 48.920
q9%5.000 2.51¢
L CHARACTERISTYC WAVELEMGTH = 1.93
Nt FHARACTERTSTIf WAVELENGTH = 1.6&

ALPHA MATREIX

n.0 1,000
o 0.0
LENART COFFFIC 1ENTS

FF 1643,761
Nt 1702.222

U8 OUTPUT DATE sean ‘

CEEEE MATA SET NUMAER | #eas
MEASHOED o Fl . TNTENSTTIES
WETGHT FRACT[OMS (ARSORPTION Com. ONLY)
WEIGHT FRAFTIONS (ARS, COR. AND REEN'S FLUDR, Com,.)
"medn nava SET NUMAFR 7 awee
MEASUREE B£L., INTENSITIES
WETGHT ERacTTONS (ARSORPTION ENR. NNLY}
WEIGHT £RACTIANS (ARS, rPR, awp REFN'S FLuom, Crp.y
*&4x DATA SET NyMmER 2 L2211
MFASURED DKL, TNTENSIT(¢g
WETGHT FRACTINNS (ABSORPTION COR, DNLY)
MEIGHT £aarTinNs (ams, rrr, anp REED'S FLUNR. CON,)
TEEE DATE SET NUMAER & dade
MEASURED vy, INTENS tTIES
WETRHT FRACTINNS [ARSORBTION COR. ONLY)
HETGHT FRarTInNG (aps, rrm, AND REFD*S FLUDR. (PR, )
ERE DATA SFT NUSAER & aamas
MEASURET REL. [MTENSITIES
WETANT FRACTINNS {ARSORPTION COR. ONLY}
WEIGHT FRAFTIONS [ams, foe, anp REED'S FLUNR. COR.}
‘UEes DATA SFT NUMRER 5 sess
MEASURED REL, INTEMSTTIES
| WETGHT FRACTIANS (ABSNRPTYON COR, OWLY)
WETGHT FRACTIPNS [ARS, cror, awp REED'S FLyDw. Com,)

A8S.
L]

Ve
7.100
8,300

10¢.00
100,948

55

Strw

100. 33997

1.0337s
L.00178
Su»
99.99998
L.00000
l1.00000
UM
9T,73994
1.04538
0.99363
SUNM
99.99998
1. 00000
L.00Q00
Sum
98. 331997
L. 05404
1.00287
Sum
9750998
0.908359

0.97928

56

COMP, 5T.
8.0
0.0

oQ
(==

JUND RATID = R.0998

JUrP gATIC = 7,752

FE
1406000
0.14169
9.109¢s
FE
13, 72001
0.108725
0.1083%
FE
43,41998
0.43650
0.3947%
33
4%.68001
0.39034
0.39034
FE
49,41993
0,494%]
0.44534
FE
94.99998
0.95080
0.94450

COoE

DEAD TiMg
¢.C
C.C

FLUORESCENCE YIFLD =
ELUORESCENCE YIELD =

NY
8e.27598
.89
C.h42ce
NI
Rt 27658
0.8917%
.8%17s
NI
fi.3155¢
Q.&CEaT
C.ecke?
NT
S, 3)1%5g
0. 6C9¢¢
O.6C5EE
L1
48,915948
¢.55753
0.557%3
L1
2.518¢CC
Q.03271%
Q.a2278

T.C. AMGLE
is.00C
3%.0CC

C.28C

C.37¢C




_ i
T T T saoauew wummer Ty
sans TNOUT DATA *4se
N, [IF ELEWENTS = 2
NN. AF OATA SETS = &
FLUARESCENCE (ODE = 3
ALCKERAUND CANE = o
TNC TDFNT FLECTRON BEAM ENERGY IN KV = 10.00

INCIDENT ELECTRON AEAM ANGLE = 27,50

FPSTLON = ¢,0%000000
MAXTMUN NUMBER 0F [TERATIONS + 20
AT. NO, AT, wWt. VL
FF 26,000 £5.890 T.100
NT 28.000 38.710 8.200
MASS ARSARPTION COEFFTICIENTS
FE NT
FE 11.40C10 179,600
NT 90,000 58.900
STAMPARD INTENSTITIES, INITIAL AND FINAL
FE 1440.09 0.0 100,00
N 100.00 0.0 100,00
SETS NF SPECIMEM TNTEMSITIES
ep L1
14,080 ak,28¢
43,420 54,320
9,420 48,92¢
95.000 2.510
FF FHARACTERTSTIM WAVELENGSTH = 1,93 ABS,
NY CHARACTERTSTTIM MAVELEMGTH = 1.8& ABS,
ALPHA MATRTX
n.g 1.000
A.0 N.0
| FNARD COEFFIC TFNTS
FE TE&43.T761
NY 17062,222
57

* DUTPUT DATA tsde

xekk NATA SET NUMREQ | %xex sSum
MFASIHRFD RFL, TNTENSTY TES 100.33997
WETAHT ERACT Mg (ARSARPTINN CAR. NNLY) 1.03250
WETRHT FRACTIANS {ARS. COR, AND CASTAING'S FLU. CORS.} Q. 99489
wRER CATA SFET N{WAFR 7 Exew Sum
#HEARIIPEN 2Fl , TNTENSITIES 7. 73996
WFINHY FRACTINNS [AASARPTINN COR, ONLY) 1. 04403
METOHT FRACTIONS (AR5, (MR, AND CASTRING'S FLU. CORS,) Q.949146%
TSEA NATA SET N{WRER 3 bk suvr
MEASHORED 6FL , TNTENSITIFS 98.33997
WETAHT FRACTINNS {AASARPPTIAN FOR, NNLYY 1.05285
WEIAHT EOACTIOMS (4RSS, MR, AND CASTAING'S FLU. rORS.) 0.99101
Ak TATA SET NIMRER & d&dk suv¥
MEASHTFED TEL. INTENSITIFS 97.509498
WEIOEMT £RACTTANS (ARSORSTIAN COR, NNLY) 0.98361
MFIGHT FRAFTINNS {4R5. FAR., AND CASTAING'S FLU, TNRS.) 0.97836

58

JURP WATIC =

JUNP RATIC =

- "
COMP. ST, CODE DEAD TIME TeOs ANGLE
0.0 4d.< 3s5.00cC
0.0 Tl 35.00C
d.0
0.0
8.0994 FlmlESCENC_E YEELD = g, 28¢
T.7521 FLUDRESCENCE YTELD = (,37C
FE NI
14.06000 98 . 21998
O.16110 0.85CAC
0.10409 C.85CEC
FE L1
43.41998 54&.315%¢8
0.43680 CobCTaz
De37422 0.60T743
Ft Nl
#é.il?ﬂﬂ 4B,91598
a.69482 C.53%e23
D.43478 D.5%£23
FE NI
94 . 49998 2.51CC¢C
9,9%082 d.02278
0.945%8 €c.0227¢




F1 e e im———

L1
Ny

Fr
NT

Fe
LA

FE
NT

" PROBLEM NUNRER

s

EHEE INFUT DATA weew

NO. OF BLEMENTS = 2

ND. NP DATA SETS = 4

FIUNRESCENCE LODE = 2

RACKGROUND CNNE = p

INCTOENT ELECTRON BEAM £NERGY IN KY » 10,00
INCTDENT ELECTRONM BEAM ANGLE = 27,4
EPSILON =  1.0%000000

MUY TNUM NUMBER OF TTERATIONS = 29

AT, NO, AT, WY,
26.000 s5.08¢
28.000 58.710

MASS ABSORPTION COEFFICTENTS

FE NI
T1.400 3179.600
90.000 38,900

STANPBARD INTENSTTIFS, INITIAL ANG FINAL

190.00 0.0
100,00 0.0

SETS OF SPEC TMEN TNTENSITLES

FE NT
14,060 A&, 280
4£3.420 54,320
49,420 48.920
98,000 2,510

FXCITATINN EFETCYENCY Fap

F£ NT
4.0 0. 215
0.0 0.0

LFNART CNEFFICTENTS

1643.T761
1702.222

T.100
8.300

tog.00
100.00

59

*ad% OUTPUT DATA di4e

ke fATA SET NUMAER | xexe

WEARHRER RFL. INTFNSITIES

WFIRHT FRACTYANS [ARSORPTICN OR. ONLY]

WEIRKHT FRACTTANS (ARG, fnn. AN RIRKST FLUOR, CNRS,)

dhdd OATA SET NIMAER 2 déks

MEASHRFED oC1 , INTENSITIFES

WETAHT FRACTIANS {ARSNRPTIAN CNR, ONLY)

WFIGHT TRACTENNS {ARS, CNR. AND RIRKS' FLUOR. CNRS.]

wh%k NATA SET WUMAER 3 dkks

MFASURER 2FL. THTFNSITIFS

WETEHT FRACT IOMS (ARSNEATIOM COR, MMLY)

WEIGHT FRACTINNS (4RSS, CNR, awn BIRKSY FLuOm, CPRS.)

*rer NATA SFT WMACR 4 woskwm

MEASITRFR REL, INTENSITIES

ME TRHT FRATTTONS (ABSORPTION TR, ONLYL

WETGHT ERACTIANS (MRS, Fre, AwDY ATRKSY ELUMR, CNRS,.)

Suw
100.33997
1.0711%
0.98752
SuM
7. 73996
1. 04465
0.987T17
SuM
98.33997
1.0%3561
4.99861
SUm
97.%0994
T.98357

0,97973

€0

COMP, 5T. CODE

0.0

0.0

oo
..

F¥
14,08000
D.141T71
0.69809
FE
%3,41998
0.43654
0.37907
FE
49.41998
D.49635
0.44186
FE
94 ,99993
Q.950719

0.94494

[-R-1]

DEAD fiME

M1
Be.27%494
C.AR94?
C.88543
Nt
T4, 219598
0.46C21C
Ca6CEIC
Ni
48.91558
0.%%7Ce
L.587Ce
NI
2.51¢CCL
0.0227¢

C.CAZTE

0.0
0.0

Tala ANGLE
35.¢0C
3%.00¢




NuMe R

OF FMaNNENTS =

DoPRLEN KyNAER %

#e%s TNPUT NATA dsda

2

NUNRER NF SETS OF WEIGHT FRACTIONS =

INCEIDENT FLECTRIN BEAM ANGLE = 77.%0

ELECTRON BEAM VOLTAGE = 30.CC

FLUMIRESCENCE CORRECTION CODE = 4

5

AT. NO. 47, WT. Ta0s BNGLE
FE 24, 000 55.485C 35.000
NT 20.000 58.T1C 39.000
MASS AASORPTION CNEPRICIENTS
FE NT
FE TL.400 174,400
.y 90.000 sg.9cC
VEJGHT FRACTION OF EACK ELEMENT
£E M1
1 0.10000 €.90000
> 7,19000 g, 70000
3 0. 50000 0. 5000
4 o, 7000 £.30000
L] a4, 90000 €,10008
FRITICAL EXTITATINN POTENTIALS [N KV
FF 7.100
NT‘ #.300
FF WAVELENGTM = 1.930 ARS. JUMP RATIO = 8,100
NT WAVELENGTH = 1.660 ARG, JUMP RATIO =  7.7%2
ALPHA WATRIX
4.0 1.000
Nat LA
81
M - J' e QUTPUT OATA dasd
weas DATA SET MUNBER | #ees
sum
WETRHT FRACT TONS 1.00000
REL, TNT. LABRS, rAf, ANLYE ST, 20108
®FL. INT, (AR5, CAR. 3ND REED*S FLUNR. COR.) 108, 1998
seve nata SEY NUPRER 7 edde
sum
MEINHT FoArT fOMS 1.00000
est, INT, (ARS, AR, ANLYY ,02510
RFL. TWT. (ARG, TAR, AND REED*S FL udR, CNR.3 98, 91718
wxaa DATA SFT MUNGER 3 deee
Syw
WETAMT FORCT TONS 1.c0000
RE1., TNT, tAPE, MNR. TNLYI 92,9893
wEy, INT, [ARS_ rnez, AND EREERTS FLUMR. NNRLY 97, 35086
ssss NATA SET NUFRER 4 sesw
Sum
WETAHT FDALT IINS 1.06000
®F1. INY. CARS, PR, NNLYY %,.37071
RF) . INT. 1ARS, rnn..nnn REED*S FLUOR. CNAR.D 7. 00T4S
wasd DATA SET MNHER 5 seew
sum
WEIGHT ERACT TONS t.00000
BFL. FNT. fARS, COR. ONLY) 97, 68089
REL, TNT, LARS, £, AND RFED'S FLUA®. CNR.) 98. 9

62

TR.EX.POT.

T.100
8,300

SIGma
1643, 781
103,222

FLUOR, YRELL = C.2800C

FLUOR, YIELD = ,232CC0

FE
0,10070
§.9224%

1290154

FE
0.30000
Z9.82103

3w, 91309

FE
0.50000

49, 78931

54 509

FE
0.70000
*9.025%9
T3.20233

FE
0.90000
"”. 0013

9L 28813

MT
{.9080C
87,25542

BT.39%42

NT
C.TCCCC
£4.CCACT

44.0C40C7

N
-=ceel
43.1549%92

42.155%2

L1
€.3¢0CC
24.54%32

24,54532

L1
¢.16000
T.76217

T.18217




PROSLEN NUMIER 5
sesa INPUT DATA s#es
NUMBES QF COMPONENTS = 2
NUMBEE NE SETS NF WETGHT FRACTIONS = &
IMC IOFNT FLECTROM MEAM BMGLE = 27.50
ELECTRMN REAM VOLTAGE = 30.0C
FLUORESCENCE CORRECTION CODE = 3

LY. MO, AT, WT, T.0. AMGLE CR.EX.POT., SIGMA
eE 26,000 5%.8%¢ 15,000 1.100 1643, 781
NT 28.000 58.710 35.000 8.300 MICEL222
MESS ARSORPTINN COEFFICIENTS
133 NT
EE 1. 400 375.600
N1 90.600 %8.90¢
WEIGNT FRACTION OF EACH ELEMEMT
FE Nt
1 0. 20409 t.80000
2 0.40000 C.80000
3 0. 60000 c. 40000
4 0.B0000 ¢.2000C
CRITICAL EXCITATIAM POTENTIALS I[N KY
EE 7.100
NI 8.300
£F WAVEL FRGTH = 1,930 ABS. JUMP RATIQ = B.100 FLUCR, YIELD = C.28000
L WAVEL ENGTH = 1.6560 ARS. JUNP RATIO =  T.7%2 FLUNR. YIELE = C.37¢CC
ALDHA MATRTX
4.0 1.000
2.0 0.0
53
whdd QUTPT DATA S%xea
waax OATA SET NUNBER 1 #ée%
sum FE ~1
WEIGHT FaaryInus : 100099 0.290000 c.ancee
RPEL., TNT. (APMS, rOR, THLYY 95,1778& 19.B4288 TE.31457
REL, TNT, (ARS, rOR®, AND CASTAING'S FLUDR. COR,.) 100,62610 2%.31113 75.21497
sakk DATA SET NUMSER 2 #%%%
Sup FE 3]
WETAHT E0AFTIANS 1.90000 0.40000 [4Y-1.1 44
RFL. INT. tAPS, COR, NNLYY} 93.1104¢6 39.796¢9 52,3177
REL., TNT. tARS, CNR, ANG CASTATNG®S FLUOR. COR.) 99, 42644 “8,11267 51,11277
akks DATA SET NUMSER 3 sdde
' Sum FE Nt
WETAHT FRAFT INNS 1. 00000 0.50000 (Y1414
PEL, TMT. LABS. COR. ONLYY 97.42169 59, 719G18 33.62251
REl, TNT, TARS, IR, AND CASTAING®S FLUOR, COR,) 98,62488 65.0043¢ 13.427%1
Asss DATA SET NUFRER 4 ##%2
Stw FE NI
WFTAHT FOACTIONS 1.00000 J.80000 C.2C00C
WEL, UNT. TARS, COR. ONLYY 95. 80327 79.864786 1%.93%547
REL. TNT. (AMS. £NR. AND CASTAING®S FLUOR. COR.} 98,7732 B2.R3730 £,53%42

-1




PROALER NUMSER

]

EE [NPUT OATA wesx

NUMBRER 0OF COMPONENTS = 2

NUMBER NF SEFS OF WETIGHT FRECTIDNS =
INCIDENT ELECTROW NEAM ANGLE = 27.50
ELECTRNN REAM yOLTAGE = 30.C0

FLUDRESCENCE CORRECTION CODE = 2

AT. NO. AT. MT. AKGLE
FF 26,000 5%. 858 3%.000
Ll 28,000 50710 35,000
MASS ABSARPTION COFFFICTENTS
FE Nt
FE T1.400 379.40C
Nt 40.000 %0,9¢C
HETGHT FRACTINN NF EACH ELENMENT
KR N{
1 1. 20000 c.mapae
2 0.40000 c.&80000
3 0. 50000 C. 40000
L4 7.80000 0y 2000C
CRTTICAL EXCITATION PATENTIALS TN Ky
FF 7.100
NI Ba300
EXCITATINN EFFIC(ENCY
FE NT
FF 0.0 Q215
NT L] Q.0
55
sess OUTPUT DATA *eee
S¥9% DATA SET NUMBER | #sss
sup
WETCHT FoArT [rms 1. 00000
oEL, TNT. [ABS, AP, ANLYY 9517786
RFL, 1MT, [ARS, COR, AND ATRKS' FLUOR, CNR,) 100, 96454
sk DATE SET NUMRER 2 #s0ds
sur
WETAHT EOACTIONS 1.00000
RFL. TNT. [AMS, rOR. [INLY? 3. L1046
wFEL, TNT, (485, (TR, AMD RTRKSY FLUOR, COR,) 98, 82634
ek DATA SEY NUNRER 3 Se%s
Suy
NETRHT RHALT TONS 1.00000
REL. TNT. (ARS, FOR, DNLY} 93.42189
REL, INT, (AR, CNR, AND AIRKST FLUAR, CNR.D 97.48420
eRR¥ DATA SET NUMNER 4 w¥ew
sum
WFIGHT FOArT IONS 1.00000
PELs INT, (APS, CPO, TNLY) 95,80327
AND Ataxst FLUOR, COR.) 98.07208

act, TNT, LARS, Com,

CR.EX.POT .
L]

Ta

4,300

FE
0,20000
19.RE£208

25.A4957

FE
0,40000
19.TF6L9

4%,512%57

FE
0.40000
%9,79918

b4 .046359

FE
0.80000
T9.04TH8

AZ.1366T

SIGMA
1643, 781
1702.222

N1
C.acLcc
T=,.31487

T5.31497

NI
€.&CcCC
S}a312M
531.313%

L1}
C.4CCRC
33.8225]

I1.E82%1

NI
t.2¢0C0C
L5.93542
15,93942




RV U T SR

T oRaBLER NuRdER T
Wede THNPUT DATA Saxs

NUMRER OF COMROMENTS = 2

MUMRER NF SETS NF WEIGHT ERACTIONS = 8

INT [FENT FLECTRON BEAM ANGLE » 27.50

ELECTRON REA%M VOLTAGE = 30,00

FLUDRESCENCE CNRRECTION CODE = 5

AT, NO. AT, WY, T+Cs ANGLE " CR.EX.POT. S16MA
LA 28,000 58. M0 35.000 8,300 1702.222
L 26,000 $5.08%¢ 3%.000 T.100 1862761

MASS MRSORPTION CNEFFICTENTS

NT FE
Nt 58.900 5¢,000
EF 179, 400 71.400

WETGHT FRACTTON NF EACH FLTNENT

Nt FE
1 0.90000 £.10000
z 7. Th008 £.360080
3 0, %0000 e.%000C
“ 0. 30000 0. focor
5 n.10000 c.q0000
CRITICAL EXCITATTON POTENTIALS fN Ky
NY 4,300
FF 7.100
Nt WAVFLENGTH = 1.660 ARS. JUMP RATIO =  T.752 FLUGR. YIELC = C.37CCC
FE WAVELENGTH = 1,930 ABS. JUMP RATIO =  8.100 FLUQR. YIELD = ¢.2BOCE
AL PHA MATRIX
6.0 .0
1,000 0.0
57
| 4000 QUTPUT DATA 44ss |
4404 DATA SET NUMRER | sdéds
B{H ] NI FE
NEIGHT FRACT FONS 1.00000° 0.9C000 c.locee
#FL. INT. 3RS, CDPR. OMLY) 9T, 21783 07, 29543 .. 92244
REL. I%T, fAR$, rnE, AMD AFEDTS ELYAR, CNO.) 1 10410 87.29543) 17.501%6
st DATA SPY NMUBSER 2 edex
sup LH FE
METEHT FRACT IPNS L. 00000 0.70600 C.attoe
REL. INT. [285. CMR. ONLY) 93. 82710 64.00407 2%.82102
REL. IWT. [ARS, CPR, AND REED'S FLYUOR, COR,) 98, 91716 64.00407 Sk, 91309
#8294 DATE SET NUMRER 3 $24¢
Sum ) N1 FE
WETAHT FRACTINNS 100000 0.50000 c.sccce
REL. TNT. fARS. COR. ONLY) 12.90%43 43.19997 AT TESS
RFL. INT. {ARS, COR, AND REEQ'S FLUOR, COR.} 7, 15808 43.19992 54, 6509y
#99% DATA SET NUNRER 4 swee
Sum NI FE
METEHT FBACT IONG 1.00000 0.30000 1% 10+ 14
REL. [NY. (ARS, COR, TINLYY 4. 37871 24.54532 4982034
oFL. INT. fARS, COR, AND REED'S FLYOR, COR,) ST, 00743 28.54532 T3.28233
A0S DATA SEV NUREER ¥ e88e
sup NY FE
WE TGHT F;ltYTnWS 190000 0.10000 C.965CE
REL, INT, (9%, CrR, ONLY) 7. 40089 7.18217 9.92012
REL. INT. (48S. COi, AND REFDYS FLUOR. COR.} 1. 6480 T.TA2TT L. 115
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