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Computer Program for Electron Probe Microanalysis

Masuta OHKUBO, Yoshio MIYASHITA, Akira MAsul, and Hisami TOKUNAGA

Synopsis:

A FORTRAN computer program for calculating the chemical composition of a specimen from
X-ray data measured with an electron probe microanalyzer is described. In the program, all data
are corrected for dead time, background, absorption due to Philibert, atomic number due to Poole and
Thomas and fluorescence due to Reed. Elements less than ten can be corrected at the same time in a

specimen.

The effects of the absorption, atomic number ‘and fluorescence correction of each element in the

specimen are easily seen from the output results.

The computer output is used not only to know the

composition but to classfy and store the X-ray data and the composition of the specimen. The
program facilitates the comparison of calculating procedures as well as the evaluation of errors caused
by uncertainties in the methods of correction and in the parameters used.

(Received June 26, 1969)
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Fig. 1.
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Flow diagram of computer program.
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Fig. 2. Analyzed data used for calculating composition by the computer.
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Table

1.

Computer output for the specimen shown

in Fig. 2.

OXIDE

ANALYSIS NO 1 SAMPLE NO 1-1
ELEMENT NO 6 7 15 16
IN PUT DATA
UNKN. 1I. 52124 72469 110180 6997
BACK. I. 470 461 1012 1091
STD. I. 728532 835629 632176 589620
BACK. I. 483 466 1080 1103
COMP. R. 0-88946 1-13931 0-29123 0-28649
DEAD TIME CORREC.
UNKN. 1I. 52110 72893 111220 5914
STD. I. 828734 970373 705548 652773
CONVERGE 6
CORRECTION
RELAT. I. 006288 0-07512 0-15765 0-00906
COMP. 0°11881 0-16070 0-20356 0'01166 0-49473
ABSORPT. 0-15991 0-20538 0-15848 0-00899
COMP. 0-30215 0-43937 0-20464 0-01157 0-95773
ATOMNUM. 0-15963 0-20861 0-18088 0-01033
COMP. 0-30161 0-44628 0-23356 0-01329 0:99474
FLUORES. 0-15876 0-20859 0-18088 0-01033
COMP. 0-29996 0-44624 0-23356 0-01329 0-99305
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Table 2. Calculated compositions of a nonmetallic inclusion-1 (Al,O3-SiO-MnO-FeO)
obtained at each step of calculation : parentheses show the compositions of oxides.
Elements Al (Al;Oyp) S1 (510,) Mn (MnO) Fe (FeO) Sum
X-ray relative inten-
sities of metallic 0-007 0-046 0-484 0034 0-571
elements :
1 0-027 (0-050) 0-131(0-280) 0-504(0°651) 0°035(0-045) 0°697(1-026)
Number of 2 0-024(0-044) 0-120(0-257) 0-505(0°652) 0°035(0-045) 0-684(0-998)
iteration of 3 0-024(0-044) 0-121(0-259) 0-505(0-652) 0-035(0-045) 0-685(1-000)
calculation 4 0°024(0°044) 0-121(0-259) 0-505 (0°652) 0°035(0-045) 0685 (1-000)
5 0-024(0°044) 0-121(0-259) 0-505(0-652) 0-035(0-045) 0-685(1-000)
6 0°024(0°044) 0-121(0-259) 0-505 (0-652) 0°035(0°045) 0-685(1-000)
7 0-024(0-044) 0-121(0-259) 0-505(0°652) 0°035(0-045) 0°685(1-000)

Table 3. Calculated compositions of a nonmetallic inclusion-2 (Al;O3-SiO;-MnO-FeO)

obtained at each step of calculation : parentheses show the compositions of oxides.

Elements Al (Al:Oy) Si (Si0y) Mn (MnO) Fe (FeO) Sum
X-ray relative
intensities of metallic | 0-063 0-075 0-158 0-009 0°305
elements
1 | 0°194(0°366) 0°222(0°475) 0°180(0°233) 0-010(0°013) 0°606(1-087)
Number of 2 | 0-154(0°292) 0°213(0"456) 0-181(0-234) 0-010(0°013) 0°558(0995)
e ¢ 3 | 0-159(0-300) 0207 (0 442) 0°181(0-234) 0-010(0-013) 0°557(0-989)
‘ﬁfa;OQ ° 4 | 0-159(0°300) 0-210(0" 447) 0-181(0-234) 0-010(0-013) 0-560(0°994)
calculation 5 | 0°159(0-300) 0°209 (0" 446) 0-181(0-234) 0-010(0°013) 0-559(0-993)
6 | 0°159(0°300) 0209 (0 446) 0-181(0-234) 0-010(0-013) 0-559(0-993)
7 | 0-159(0-300) 0-209 (0" 446) 0-181(0-234) 0-010(g* 013) 0-559(0-993)
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