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Mines Branch Technical Bulletin TB 130

DESCRIPTION OF A COMPUTER METHOD FOR THE CORRECTION

AND PREDICTION OF ELECTRON MICROPROBE DATA

by

R. H. Packwood*

ABSTRACT

A computer method for correcting and predicting electron micro-
probe data is described. The programme is written in FORTRAN IV
language. For convenience the programme is divided into two parts,
a correction version and a prediction version, both of which use the same
procedures for calculating the effects of absorption (PHILIBERT-DUNCUMB

and SHIELDS - HEINRICH), & - and P - line fluorescence (REED), atomic
number (DUNCUMB and REED) , and bremsstrahlung (SPRINGER). The
correction version also includes routines that allow for counter dead-time,
background, compound standards, and missing data. The prediction

version is employed in general to compute calibration curves for systems
under frequent investigation and in particular to calculate the compound
standard factors that may be required by the correction version of the
programme. Both versions are demonstrated using experimental data
and typical analytical situations.

Notes on the practical use of the programmes are appended.

Research Scientist, Metal Physics Section, Physical Metallurgy Division,
Mines Branch, Department of Energy, Mines and Resources, Ottawa,
Canada.
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Direction des mines 

Bulletin technique TB 130 

DESCRIPTION D'UNE METHODE DE CALCUL SUR ORDINATEUR POUR LA 
CORRECTION ET LA PRÉDICTION DES DONNÉES D'UNE MICROSONDE 

ÉLECTRONIQUE 

par 

R. H. Packwood* 

RESUME 

L'auteur décrit une méthode de calcul sur ordinateur pour la 
correction et la prédiction des données d'une microsonde électronique. 
Le programme est écrit en langage FORTRAN W. Pour des raisons de 
commodité, il est divisé en deux parties, la version correction et la 
version prédiction, les deux utilisant les mémes procédures pour calculer 
les effets de l'absorption (PHILIBERT-DUNCUMB et SHIELDS-HEINRICH), 
de la fluorescence des raies a et e (REED), du numéro atomique(PUNCUMB 
et REED) , et du rayonnement de freinage (SPRINGER). La version 
correction comprend également les travaux courants qui font entrer en ligne 
de compte le temps mort des compteurs, le bruit de fond, les composés 
d'étalonnage et les données manquantes. La version prédiction est employée, 
d'une manière générale, pour établir les courbes d'étalonnage pour les 
systèmes qui sont l'objet d'études fréquentes, et, d'une manière plus particu-
lière, pour calculer les facteurs relatifs aux composés d'étalonnage dont on 
peut avoir besoin pour la version correction du programme. L'auteur donne 
des exemples pratiques de l'utilisation des deux versions en se servant de 
données experimentales et de situations d'analyse caractéristiques. 

Des notes sur l'utilisation pratique de ces programmes sont jointes 
au présent bulletin. 

* Chercheur scientifique, Section de la physique des métaux, Division de la 
métallurgie physique, Direction des mines, ministère de l'Energie, des 
Mines et des Ressources, Ottawa, Canada. 
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1.  INTRODUCTION 

There are currently available a dozen or more computer pro-

grammes for correcting electron microprobe data. A review of these 

by Beaman and Isasi (1)  shows that the need for yet another programme 

would, on the face of things, appear slight. However, when this work 

commenced (1967),the programmes then in circulation were fewer and, 

for one reason or another,unsatisfactory. The general intention has 

been to try to give good flexibility and access by the operator and still 

keep the amount of key-punching down. In fact, the improvements 

projected include self-contained absorption coefficients and fluorescence 

factors, so that only problem identification and specimen and standard 

data need be "read in" before coMmencing calculation; this will be at the 

expense of using larger amounts of memory but, in the light of computer 

improvements, this is probably not a serious consideration. These 

programmes are written in FORTRAN IV and are based upon the earlier 

work of Brown ( 2 ) and So and Potts ( 3 ). However, the corrections and 

changes made have become so extensive that this modified version warrants 

publication in its own right. 

The first is a correction programme that takes raw data and gives 
L 

values for the "true" concentrations involved, correcting for the effects of 

absorption, fluorescence, atomic number, bremsstrahlung,dead time 

background, compound standards, and missing data. 
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The second is a prediction programme which takes known 

compositions and predicts probe data. (This is -particularly useful in, 

but not limited to, binary systems.) Also, as weight fractions, the 

predictions represent the compound standard factors (CSTD) to be used 

when known compounds are being employed in analyses. 

The choice of a separate programme for generating the correction 

factors for compound standards does not present great difficulty, because 

most microprobe work tends to be done using a relatively small number 

of standard compounds and, frequently, at only one or two accelerating 

potentials. Once calculated, the factors are recorded on the element 

cards in question and can then be forgotten. As take-off angle, accelerating 

potential, and compound s election are the personal preference of the 

individual microprobe operator, no attempt to calculate these compound 

standard factors has been made. 

The particular combination of correction procedures was arrived at 

by taking into account the general degree of acceptance that the particular 

procedure had received, the availability of accurate values of physical 

constants employed in the mathematics, and the over-all ease of use. 

The input formats follow closely those actually used in a typical 

analysis;  i. e.,  numbering for identification, selection of operating 

conditions, selection of data cards for the elements present, and experimental 

measurements. 
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The output formats include all the input information, for purposes 

of verification in the event of problems arising, together with the corrected 

data or predicted values. 

At the present time no allowance has been made for the various 

forms of drift, although a beam current record may readily be included on 

the data input cards, etc. However, the other sources of drift, such as 

carbon contamination, charging of insulating specimens, electronic changes, 

etc., would still be present and so militate against a partial compensation 

scheme. 

2. THEORY 

When a beam of electrons strikes a target and generates X-rays a 

series of things happens, both to the escaping X-rays and to the incident 

electrons. The X-rays recorded in the microprobe detection systems have 

been subjected to absorption in the target; they are possibly enhanced by 

fluorescence from the other elements present if their characteristic X-rays 

generated are of favourable energy, and are affected by any changes in the 

intensity of the bremsstrahlung. The fraction of the electron beam absorbed 

by the target and the rate of X-ray production with penetration are also 

important. The basis for quantitative microprobe analysis is the assumption 

that the weight fraction of an element present is proportional to the 

generated X-ray intensity. In order to compute this value from the observed 
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X-ray intensity, the observed X-ray intensity must be corrected for the

above phenomena. The mathematics involved are outlined in the

following sections on X-ray absorption, characteristic fluorescence,

atomic number effect,and bremsstrahlung fluorescence.

2.1 X-ray Absorption

Philibert (4) proposed the use of an approximate formula, based

upon a detailed analysis of the X-ray production process, by incorporating

the work of several others, in particular, Castaing (5) and Castaing and

Descamps (6, 7). An alternative derivation has been given by Theisen (8).

In Philibert's correction the fraction of X-rays escaping,f(x), is

given by:

ffx)=
I

,

(i+ ^) . ( i + = • x )
i^h

Cr

where x-,At cosec being the X-ray mass absorption coefficient,

and 8 is the angle of observation, or take-off angle;

0' = a modified Lenard coefficient from Lenard's law; and

h- 1.2 A/Z2, where A and Z are respectively the atomic weight

and ato-rr_ic number of specimens.
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For non-elemental specimens the question arises as to how to form h. 

Philibert (4)  recommends taking a mean based - on atomic fractions for Z. 

So and Potts ( 3)  use a - mean based on weight fractions for A and Z. 

Theisen ( 8 ) uses a mean based on weight fraction and hi for the various 

elements: 

ci being the weight fraction of the ith element. In most circumstances 

the differences between these values for h are small; so, for convenience 

the So and Potts method will be used here. Versions of the programme 

with other I; values can be supplied on request. 

In view of the work of Cosslett and Thomas ( 9 ), Duncumb and 

Shields ( 10  proposed that a different form for a be used, taking into 

account that only electrons with energy greater than the critical for X-ray 

excitation should be considered, and that the range of electrons varied 

as V -1 - 5 ; hence: 

2-39  X  10 5  0" 
DS 

%/ 14 — Vo  
V being the accelerating potential and V o  the critical excitation potential. 

The numerical constant was arrived at by fitting the data of Castaing 

and Descamps and of Green (11 )•  Heinrich ( 12 ) later proposed that sigma 

be given by: 
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4- x 10  

V ie? 	Vo  1.7  

Cards are supplied so that either may be used. The resulting correction 

factor K is given by: 

= f Pc)sp , 
rposfr  

with f (x ) and f OC) being the respective functions for specimen and sp 	st 

standard. 

For the specimen,,qbecomes 

X. "4-= cosec e• • 	u* 8. 

with L(f 	J ■44 .•= 	— • • 144 •C 

With some microprobes, the value  fore is a function of the wavelength 

being examined; consequentlyei is one of the required input parameters 

on the Constants card for element i. 

2. 2 	Fluorescence by Characteristic Radiation  

For this, the method due to Reed ( 13 ) is employed .  His treatment 

is based on Castaing's original work. The changes and simplifications 

o-H  

(1-1), result in a readily usable formula,with 	in the correction factor, 

being given by: kV 

J .1 	u — 
lose(i-tv)\  

6 
where X cc 2=4. cosec - Y — 

A•tj 	 / 	74.-• 

and plAki = 0.5 pi  (21:--  1.) re. hi. • J A 
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Pij is a numerical constant of magnitude dependent upon the radiations 

involved. Ai  is the atomic number of the element i., ri is the 

jump ratio for its absorption edge,and wi is its fluorescence yield. 

In the light of Reed's comment that the factors in J(A) are none too well 

known, this programme uses his average values, although the full formula 

may readily be incorporated if so desired. Also, Reed recommends using 

Philibert's modified 0-; however, using 

any difficulties. 

If the fluorescing radiation is aft-line, the J(A) values are set 

negative for identification by the computer. The J(A) values listed by 

Reed are for 0C-line excitation and so need multiplication factors of 

approximately 0.1 and 0.4 for KA and Lis lines respectively. These represent 

average values for the intensity ratio. It may be worth while actually to 

measure this ratio at the time of the analysis. For convenience the 

critical excitation potential of the 13-line is taken to be 10% greater than 

that for the oC-line. 

2.3. Atomic Number Effect 

When electrons strike a target there are two ultimate ends in 

sight: (a) eventual absorption by(  the target; (b) being backscattered and 

thus lost so far as X-ray production is concerned.  The relative 

importance of the second process increases with atomic number, hence 

cr d Ds oes not seem to produce 
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an appreciable fraction of the incident beam escapes with significant

energy loss to the specimen. Additionally, process (a) varies from

element to element in that the stopping power, i. e. , rate of energy loss

per unit mass thickness, decreases with increasing atomic number.

Both the backscatter coefficient R and the stopping coefficient S present

difficulties that Duncumb and Reed (14) (DR) solved by empirically

fitting the equations to carefully collected data The results are a

matrix of RCg values, with o(being determined by atomic number and

(Sby v, the overvoltage ratio. The elements of the matrix are stored
0

on pre-punched cards for use in the correction procedure.

For a specimen, R^ is determined by averaging the weight

fractions, i. e. ,

V.5
CK

Notice that the Rq, 's are with respect to overvoltage factor P; this is

not pointed out in Duncumb and Reed's paper.

The stopping power is given by:

a CR ZC ( 4.) io!•16 L ^utVd ^1 441
At ge I;

where Ii is the mean ionization potential. Wilson (15) gives I= 11. 5 Z eV;

however, the factor can be used as a disposable constant and this is the

DR approach. However, when fitting the data no general allowance was
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made for fluorescence by the continuous radiation or bremsstrahlung,

and in every case the heavy element was the measured component.

A significant biasing of the constants must have been induced. It should

be added that this sort of criticism can also be applied to the corrections

for absorption and fluorescence by the characteristic radiation. When

determining the empirical constants that are involved, the effects of the

other possible interactions were, as a rule, minimised but not corrected for

properly , either because of the complexity of the calculations required

or because of deficiencies in the understanding of the phenomena at that

time. As a result, the theoretical treatment of four physical phenomena

may have been reduced to three empirical formulae!

The disadvantage of-having a table of Ii values is overcome

by incorporating the information on the appropriate element cards - see

section on Programme Input.

2.4 Bremsstrahlung Fluorescence

With the previous comments in mind, this final correction has

been added. The treatment of continuous fluorescence by Henoc (16) and

Green (17) has been simplified and improved by Springer (18). The

resultant factor, 6, is composed of the following:



rK — 
rK 

for K radiation; 

= 0- 548 - 2.31 x i0-3Z and 
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= 434)( 1 0-6A. 

S 3.13x/04A.Z. J .V 	t 
cl—r7. for L radiation, 

where Mr  refers to the X-ray mass absorption coefficients of 

component A for the K-edge wavelength, and )(A K  the specimen's 

absorption coefficient for the K-edge wavelength (using the high-energy 

coefficient); /Ur.  and ■U L  are similar constants for the Lin edge. 

The term nc— I  is given by Springer's interpolation formulae, 

r 	- = 0.924 — j.44x10 3Z 

For this calculation only, the programme takes the K-L dividing line to 

be between romine (Br 35 ) and Krypton (Kr36). Therefore, up to and 

including sromine, .the K-formula is used and, above Bromine, the 

programme changes to the L.-formula. 

Because the atomic number and bremsstrahlung effects will occur 

in the same circumstances, this second correction is available only if 

the first is also chosen. 
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3. THE CORRECTION PROGRAMME 

The first function performed by the programme is to correct the 

data for background and dead time. Should these corrections not be needed, 

the appropriate card fields may be left empty. If compound standards are 

being employed, the correction factor is applied to the standard reading and 

then the corrected observed weight fraction or probe ratio is computed. 

To this ratio (or this times the GUESS factor on the first iteration, as 

discussed below) is applied the selected set of corrections. The set, which 

always includes the absorption correction, has, as options, corrections fôr: 

(a) fluorescence by the characteristic radiation, (b) atomic number effect, 

and, if considered appropriate, (c) fluorescence by the continuous radiation 

or bremsstrahlung. 

3. 1 	The Deadtime and Background Corrections 
, 

For high count rates, the X-ray counters are limited by their dead 

time, ee. The true count rate, Nt, is related to the observed count rate, 

N o , by the formula: 

NI, 
. 

However, if not needed, this routine may be omitted by leaving blank the 

relevant card fields. 

The background corrections for specirnen and standard are straight-

forward subtractions of the recorded off-angle count rates from the 

appropriate peak readings. 
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3. 2 	Determination by Difference 

In any specimen, one undetermined element, or group of elements 

in fixed ratio to one another, may be determined by difference,using only 

the measurements of the other known elements. The element, or 

combination of elements, is treated just like those which were measured 

except that, on the standard card, the intensity is set at 1.0 and the 

specimen intensity for that element or combination is set at 0.0. It is 

simple to see how a combination of elements such as -CO3 can be reduced 

to an effective element by taking the appropriately weighted means of the 

constants for the two components. At the moment this is still performed 

manually. Even approximate values for the constants would most probably 

be sufficient, in view of the fact that the precise values in tabulations are 

themselves subject to suspicion. It should be noted that in this calculation 

the totals of the weight fraction are set to be 1.0; should the difference be 

0.0 or small, the totals may in fact be greater than 1.0. 

3.3 	Iteration Procedure 

If included in the input, the GUESS factor is employed as a zeroth 

iteration correction factor, but only then; all subsequent calculations 

employ the current partly corrected values of the weight fractions. 

If the correction factors required by a given problem are known 

from previous experience, then they should be employed as GUESS factors 
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to reduce both computation time and the risk of divergence. For a 

determination by difference calculation, the current difference is 

employed except when the total of the approximate weight fractions 

exceeds 1.0; in that instance, the difference is set at 0.0 and the 

calculation is continued. Using data supplied by Bearnan and Isasi (1) 

for a Co-Cr-Mo alloy, the progress of the iterative procedure is 

shown in Figure 1. The convergence is oscillatory but well damped. 

The use of a hyperbolic approximation procedure, after Criss (19 ), 

would presumably reduce the oscillations; but these are by no means 

serious. Iterations are terminated in two ways: (i) when the sum of the 

magnitudes of the changes in projected weight fractions is less than 

that required on the precision card, the number taken to reach the 

required total errors is recordeel at the bottom of the corrected results; 

or (ii) when the maximum number of iterations set by the precision 

card has been reached, the word LI1v1IT is printed as a warning. If a 

difference determination has been made, the position of the element or 

combination so calculated is noted and the final change in its value is 

recorded below the iteration record. 

3.4 	Using Compounds as Standards  

When a compound is uàed as a standard in place of a pure element, 

the probe ratio, or apparent concentration, is generally too large. If 

the known composition of the standard is used in the Prediction Programme, 
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Figure 1. Progressive iterations in the correction of data
from a Co-Cr-Mo analysis.
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Section 3, the apparent weight fraction of the element in question may be 

computed and this, together with the observed count rate, enables the 

count rate to be predicted for the pure element.  AU  that the operator 

must do, in order to use compound standards for one or more of the 

elements investigated, is to compute the apparent weight fraction for 

the operating conditions employed, and punch this on the appropriate element 

card. 

4. THE PREDICTION PROGRAMME 

This programme is the converse of the correction programme. 

All the correction procedures are the same, with the exception of dead 

time, background, etc., which apply only to real data. Having known 

values for the weight fractions mèans that no iterative procedures are 

needed and,correspondingly, these values can be programmed a good deal 

faster per output result. -The effects of the var'ious degrees of correction 

are readily seen, for the va. rious possible combinations chosen are all 

printed out. The simplest application of this programme is predicting 

calibration curves for binary systems. However, in an investigation of 

inclusions in steels, a ternary-oxide phase diagram has been constructed, 

and even higher numbers of elements represent only a keypunch chore. 

A simple routine for generatink calibration tables will be included in later 

versions of this programme. As mentioned previously, when used with data 

appropriate to a compound standard this programme gives the CSTD factors 
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required in the correction programme. Als-o, - the ratios, if predicted 

to known weight fractions; can be employed a.s.  GUESS facto- rs when 

, 
correcting data from similar speCimen material. 	 ' 

5. ACKNOWLEDGEMENTS 

The author gra.tefully acknowledges the assistance of 

Mrs. V. E. Moore and Mr. K. S. Milliken in this work. 

6. "'REFERENCES - 

1. D. R. Beaman and J. A., Isasi, Paper No. 16 in 'Proceedings of 
the Fourth National Conference on Electron Microprobe Analysis', 
Pasadena, July 1969. 

2. •J. D. Brown, Report of Investigation 6648, U.S. Bureau of Mines 
(1965). 

3. S. S. So and H. R. Potts, IBM Share Program Library No. SDA 
3476 (1967); also J. Electrochem. Soc.: Solid State Science 115, 
No.  1, 64-68 (1968). 	 — 

4. J. Philibert, in "X-Ray Optics and X-Ray Microanalysis" (Academic 
Press, New York, 1963), pp. 379-392. 

5. R. Castaing, Ph.D. ihesis, Paris University, ONERA Publ. No. 55 
(1951). 

6. R. Castaing and J. Descamps, J. Phys. Radium 16, 304-317 (1955). 

7. R. Castaing and J. Descamps, Rech. Aeron. 63, 41-51 (1958). 

8. R. Theisen, "Quantitative Electron Microprobe Analysis" 
(Springer-Verlag, Berlin, 1965), p.15. 



9. V. E. Cosslett and R. N. Thomas, Brit. J. Appl. Phys. 15,
883-907 (1964).

10. P. Duncumb and P. K. Shields, in "The Electron Microprobe"
(Wiley and Sons, New York, 1964), pp. 284-295.

11. M. Green, in "X-Ray Optics and X-Ray Microanalysis"
(Academic Press, New York, 1963), pp. 361-377.

12. K. F. J. Heinrich, Advances in X-Ray Analysis 11, 40 (1968).

13. S. J. R. Reed, Brit. J. Appl. Phys. 16, 913-926 (1965).

14. P. Duncumb and S. J. B. Reed, in "Quantitative Electron Probe
Microanalysis" (U.S. National Bureau of Standards, S.P. 298,
1968), pp. 133-154.

15. R. R. Wilson, Phys. Rev. 60, 749-753 (1941).

16. J. Henoc, "Contribution â la microanalyse par sonde électronique",
Étude No. 655 P.C.M., Centre d'Etudes des Télécommunications,
Issy-les-Moulineaux, France, 1962.

17. M. Green, Ph.D. thesis, Cavendish Laboratory, Cambridge
University, England, 1962. Also reference 11.

18. G. Springer, Neues Jahrb. Mineral. Abhandl. 106, 241-256 (1967).

19. J. W. Criss, "Fifty Years of Progress in Metallographic Techniques",
A.S.T.M. STP 430, 291-314 (1966).

c

RHP:(PES ) gm





- 1 9 - 

APPENDIX SECTION 

1. 

COMPLETE PROGRAMME LISTINGS, TOGETHER WITH SAMPLES 
OF COMPUTER OUTPUT 

Appendix 
No. 	 Title 	 Pages 

The Correction Programme 	 20-37' 
(with three sample problems, pp. 29-43) 

2. The Prediction Programme . . . . . • . • . . . 39-62 
(with three sample problems, pp. 53-61) 

3. Input Requirements 	  63-66 

3.1 - Input List for Correction Programme . . . 63 
3.2 - Input List for Prediction Programme . . . 65 

4. Card Formats and Definitions of Symbols 	 67-71 

NOTE BY AUTHOR: 

The arithmetic of the electronic computer 

is very precise, but this great precision must not 

be allowed to obscure the fact that the results are 

no more accurate than the physics upon which the 

calculations are based. Most probably, an 

( accuracy of _1% of the amount present is all that 

can be expected at the present . 

- R. H. Packwood 



APPENDIX 1 - THE CORRECTION PROGRAMME

C

3a C
4* c
5* C
6* (.
7* C
8* C
9* C

lu* C
11* C
12* C
a3f C
14* C
15* C
16* C

lcs»C
iti* C
2 U* C
21* C
i^2* C
23* C
24* C
2;iT C
eS* C
27,ï C
2.i4 C
294 C
30* C
31* C
; 2# C
SS* C
^+* C

L-i.!_C j;tt1; i^t^=Gf?Gr'f:i; DATA COF^{:ECTIOiJ - MK 3
f:.11. PACKW00D

;FFZO`3 -= F'ROE:LEN t4UMEsEF:
NCOiti,P = NU;•(6;:K OF COt'iPUNE:NTS IN THE SPECIMEN
PSI 1wC IuEtd T ELEC T RO.N GEA;-; ANGLE,
V = ACCELERATIr-46 VOLTAGE
ET/: twiAXIi•;Uh T01AL EkkUh Ct^ ITERATION

NUi•'UEk ' UF I TERMI ONS
ATiJO = tiTONJ.C NUMBER
,1T"'T = fiiT0tY11C ;;'EIGH7
VO = CRITICAL EXCITATION POTENTIAL
«'dLF'01 = MEAN IONISATION POTENTIAL
î'H[_Tr. = TAKE OFF ANGLE ,
CSTU ! CORRECTION FACTOR FOR COMPOUND STANDARD

( FROM PROG2 INTENSITY PREDICTION )
AESSCü = MASS ABSORPTION COEFFICIENT
SiGt;n = LEiv<+I<.D COEFFICIEhaT (DUNCUMEi AND SHIELDS)
t.FLCD = FLUC,SESCE:;vCE CORRECTION - U NO CORRECTION

- 1 WITH CORRECTION
kF ED.1 = REEDS J(A) FACTOR
!& tTl: _ .13ETN FLUORESCENCE CODE - O .NONE

- 1 WITH CORRECTION
ï3AfsSCo = LETit mhSS ABSORPTION COEFFICIENT
III ATCD = AT. tsU. CORRECTION - 0 NONE

ijkjl+Ctip,lf3 + U/',-CASA -- 1 WITH CORRECTIOPJ
LSMUIT = 43^+Ct:SCAT7ER COEF. h;ATRIX
USCU _ B,1CH;:;CATTF^R COEFFICIENT
STP - STUPf lNG COEFFICIENT
I1E3tZEM = Bf1E1^1STF;AHLUNG EXCITATION - 0 NONE

- 1 WITH CORRECTION
nKL =`IUt.ISATIUEJ TEKt4 AND CONSTANT FOR KvL RADN
EDv;_ mAS;.i AFiSu,ZF'TIOtd COEFFICIENT AT KPL EDGE
0"S ►'c.C - tlUi•ïï3Llt OF Sf'EC IlAEPJS / UrZ NUME3ER OF T IMES THAT
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35* C 	 STANDARDS WILL BE READ 	' 
3à*  • C 	 NSPO.  = NUMBER OF SPOTS PER SET OF STANDARD READINGS 
37* C 	STD = STANOARD INTENSITY (CPS) 
3d* C 	STDBG = STANDARD BACKGROUND (CPS) 
39* C 	OT = DEADI1ME IN MICROSECONDS- 
41)* 	C 	 SPEC = SPECIMEN INTENSITY (CPS).  
41* 	C 	5PdG .1- SPE:CIMEN BACKGROUND (CPS) 	 , t 

42* C 	GUESS = ESTIMATED CORRECTION FACTOR 
43* 	C 
44* 	C 	 INPUT DATA 	- 
45* 	C 
4à* 	 INTEGER X.Y 
47* 	 X 17. 1 	 . 	 . 
48* 	 Y = 3 
49* 	DIYIEé4SION 3SMAT(11,11),ATN0(10),ATWT(10),VO(10),AVEPOT(10), 
50* 	 1 	 THETA(10),CSTD(10).ABSCO(10,10).REEDJ(10.10),DT(10), 
51* 	2 	 STD(10).STDBG(10),STINT(10).SPEC(10).SPBG(10). -  
52* 	3 	 GUESS(10),SPINT(10),RINT(10),CSC(10).SIGMA(10), 
5j* ' 	4 	 FA109(10),BSCO(10.10),SABSC(10).FA(10)PFCT(10), 
5 +Ac 	 5 	 SBSCO(10).SSTP(10),ATNCT(10),CON1(10).CON2(10), 
55* 	6 	 CON3(10).CON4(10).ERR(10),CONC(10),CON(10),STP(10,10). 
Do* 	 7 	 EDGE(10.10).SEDGE(10),GA(10),GA100(10)PRKL(10), 
57* 	8 	 CO5(10).CON6(10),BABSCO(10.10).B5ABSC(10) 
5d* 

 
4R1TE (Y.201) 

59* 	• à01 FÙRMAT (1h1.10X,3011 ElrECTRON—MICROPROBE ANALYSES ) 
60* 	 REÀD ((,Id0) ;((BSMAT(I.J).J=1.11),1=1.11) 
ol* 	100 FO'iMAT (11F6.3) 
o2* 	 'READ (X.101) ETAtITRN 
63* 	l (j l FlAMAT (F10.brI10) 
04* 	 1  ;:.AL)  . (X.102) NPROB,NCOMR,PSI.V.NFLCD.NBETA.NATCD.NBREM 
65* 	102 FORMAT (21i.2F10.3,415) 
Ob* ei'cilTE (Y.002) :4PRODoNCOMP,PSI.V.NFLCD,N3ETA.NATCD.NBREM - 
67* 	202 FCMAT (1H1.17H PROBLEM NUMBER. 16 // 10X, 
08* 	1 	2IH NUMBER OF ELEMENTS = 14 // 10X. 
69* 	 2 	44d INZIDE 	

,
NT ELECTRON BEAM ANGLE W.R.T.NORMAL = F6.2 1/. 

7t;* . 	3 10X, ?.4'.1 L:LaCrRON BEAM VOLTAGE = F6.2 .4H KV , // 10X. 
n. 	4 	31H FLIjORESCENCE CORRECTION CODE = 13 // 10X. 
72* 	 b 	25d -UTA FLUORESCENCE CODE = 13 // 10X. 
7 ;* 	6 • 	I3H AruMIC NUMBER CORRECTION CODE = 13 // 10X, 
1 4* 	 • 	)F-1 ORCMSSTRAHLUIJG CORRECTION CODE = 13 //) 
75* 	i'cAU (1(.103) (ATNO(I).ATWT(I),VO(I),AVEPOT(I). 
73* 	1 	 THETA(I).CSTD(I), I=loNCOMP) 
77* 	103 FO:WAT (uF1(J.4) 
7d*. 	ARiTL (,03) 
/9* 	203 CU:MAT (lhOPI1)ir9H Ar. NO.  • 6X ,  9H AT.  WI.  .3X. 
dù* I 	13d Cd 	 ei ITICAL KV r3X.l 	AVE ION KV .3Xe 
61 * 12M T.U. ANGLL .4X,17,1 COMP STD FACTOR // ) à 
b2* 	 TE (Yri.:04) .(ATNO(p.AÏWT(I).VO(I),AVEPOT(I). 
dà* 	1 	 THETA(I).CSTD(I),I=1.NCOMP) 
64* 	LO4 Fu:«4A1 (0)(05115.4) 
d5* 	•icilE ((.05) 
66* 	205 FOiZMA1 (1110..18:;p3OH P.iASS AUSORPTION COEFFICIENTS // ) 
ts-he 	 DO à I = lpHCW,P 
c,dt 	ZE_AL)(X,10 4 ) (ABSCO(I.J),J=1,1;COMP) 
69* 	ài-J4 F-C.:eqAï (TFIG.J) 
90* 	 Wm2TE (Yoà(j6) (AUSCO(I.J). J=1.NCOMPA• 	. 
94 	kub FLKi.I.AT ( ii)47Fri.4 .  ) 

2 Cti1..1114UE 
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9,* 	 w (NEL_CjI 4O4.4q4e3 

	

94* 	 j  kITL (Y,20 7 ) 
95* • 	ëu7 EG;NN'AÏ (Iht1 , 11, ,p2011 mEEDS ..I(A) FACTORS // ) 

	

90* 	 uu 4 1 = 

	

91* 	 RLAD (X.1ù4) (RFEDJ(I.J)•J=1,NCOMP) 

	

9ipir 	 t(ITL. (Y.206) (RF.EDJ(I.J)*J=IoNCOMP) 

	

99* 	4 CU:J114UE 

	

lUo* 	4u4 CJATI!'.UE 

	

101* 	 IF (nhFi4) 30.5.303•30C. 

	

luc* 	300 

	

1,i3* 	:Jd1 	(lhug1ux,30-1 bUrr AdSURPTION COEFFICIENTS //) 

	

* 	 ,j2 	leNC•1F 
(X*104) 	(BABSCO(I.J)rJ = 1PNCOMP) 

	

1(.4.;* 	 1\11- E. ( .20h) (RABSCG(I*J)rJ = 1 , NCOMP) 

	

ll)r* 	 C%.;.ITIKUL 

	

10..1* 	 Cu-fir.nlE 

	

1J9* 	 IF (NUPE1) 407.4G7r4U5 

	

110* 	4t.) 	 (Y.22L) 

	

1114. 	ce)  FL V1I (1H0F1o,pi0H LOGE AbSUPTION COEFFICIENTS //) 
11* »u 4o u 	= 1 , 4CvliP 

	

11.)* 	 (À,1',.;4) (LDGE(I.j),J = loNCOMP) 

	

114* 	 1T 	(YokAb) (EDGE(I.J)*J = loNCOMP) 
li)* 
_ 	4J7 Cu-FIU/L 

	

117* 	 .,PFG1).LIA*1.1. 11• 
(i0Oràu>rlii 	 Fük PROBLEM  lb  // 

1 	 iIIAl3t 	LiF,t F10.5 , 5X, 
ebh It(X1 ,1.dt1 Nu. ITEf;ATIONS = 15,// ) 

	

1,14‘ 	C 

	

12* 	'UUU 	 (X.1001) :SPEC,FSPOT 

	

12„,* 	 (i:15) 

	

124* 	 • () Ï19  
C 

	

12u* 	 KiTE ty,ob) 

	

£ef* 	 (1H1P11),1bi1 STP.PDAFT (CPS) f8X. 

	

126* 	1 	 det(..K(7'AOOPC, ,10(o luh DEADTIME // ) 
i4:4J (X•1J5) (STNI).STOLIG(I)FDT(I)•1=1,NCOMP) 

	

13.4 	 uNITE ('t,409) (STO(1)*ST)B6(1),DT(I),I=1,NCOMP) 

	

131* 	lob E0qP1mT (3i-10.,")) 

	

13e.:* 	Pu9 rtiëql(T 
L. 

	

134* 	C 	 jEAL:11.ilL-HACKGFCAMi)-CULPOUW STANDARD CORRECTION FACTORS 

	

13J* 	C 

	

13o* 	 L = 

	

137* 	 IF (JIM) brOr5 

	

1.3* 	 Jr(1) = 	* J.COUU01 
sri)(..) / ( 1.o — STrI(I)*DT(I)) 

	

14u* 	 Si- (1) = 	 / (1.0 - .;-1- Lnb3(I)*DT(I)) 

	

141* 	 L ., () flint]. ) = SiJCI) - SiDb( , (1) 

	

142* 	 IF (C.)10(1)) 6.8,7 

	

143* 	 7 .-;TI:j(i) = Sr1,0 . (I) / CS'10(1) 

	

144* 	 3 CJiïlliLIC. 
L).) 219 L = 

(Y.21°) 

	

147* 	 CUrt;.;.0 (4.0.1j.e.,16!1 :JPF -C11FN (CPS) PEIX, 

	

1411. 	 iJACKGUONU o1JX.7H GUESS // ) 

	

141* 	 ;-tEW (iA1o:5) ( ...iREC(1)oSPLi1/43(I).GUES5(I),I=1,NCO11P) 

	

Pit)* 	 iLTE. (Yrê. ) 9) KPEC(i),SPEA(I).GUESS(I),I=1,140MP) 
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1b1*
152*
15.5*
154*
155*
156*
157*
158*
159*
1b0*
lbl*
lb.a*
1b3*
1d4*
lbb*
lot)*

ib7*
lbb*
169*
170*
171*
172*
17^*
174*
17;,*
170*
177*
17j, *
17y*

18u*
ltsl*
1ct2^.
ld,i*
1d4*
18j»: C
ldox
1d7*
18d*

1^^*
i^u*
191

192+

1y^^

1^^*

1y0*

1y7*

1y)*

2UU*

e- 01*

^0,^* C
2uy L
2^^,* C
21J
2J7*

Cu 1J I = 1#'YC')+1p
IF (JT(i) ) 9 r9rf3$

Ï38 S<C(I) ;NLC(I) SNEC(I)*DT(I)
Sr'i^G(t) = SNLiù(I) / ( 1.0 - SPFJG(I)*OT(I))

9 SPItvT(I) = SPtC(I) - SPPG(I)
10 CO JTIry+JL

C

57ART CURRECTIqN PROCEEDURES

SKIt.T = 0.0
JU 11 I = 1 ^ ,JC(iM,j'^

ai;T(1) = SPIr^I(I) / STI41(I)
SRIPi i = ir(INT + :^Ii^T ( I )

il CC-dTI^,,,t,G
AA?K = L.
ilv 13 I = 1 ► (:o MP
IF (R1,^T(I)) 13r12r13

12 rtI 4T(1) = 1•U - SRIP.ï
:4AitK = i

13 CJATI vor
C
C
C

CAk-CULATF fEhtAS FOK STArtDAkJS

tr (L-1) i4 ► 14r17
1^+ JG 1^ I= I^^^C(,t^!P

::^C ( I ) =
Ab5C

C0 )S ( F S I/57.295; ) / SIN( THETA I /57.2953
( 1 . 1 ) *CSC ( I )

ri = 1.2 * A(à i (I) / (tTNv(I)**2)
SL^^,:^([) = 2Syu00.J / (V**1.5 - VG(I)**1.51
^Hl^t)(I? = (l.t; + ü)/((1.G +CHI / SIGMA(I))

1 (l.G + H*( 1.0 + CHI/SIGKA(I) )))
J.5 CG il I,v,Jr_

C
C Î-i/.J .4at*^1X I:vTE?PCLATIOr,

IF (;:HTCJ) i7r17P16
16 JQ 117 t = 1. '\ir_O;,nP

J 1rlx 10.0 ) + 1
J1=7F-, = ) AINT ( ATNO(M)/10.0
J.', 11 7,, = 1 r Ivc();l1F'

(a1i,0 (,vi1 / ATdT (iv) ) *
1 AL.C,S(0.5P,3 ((VO(N) + V)/AVEPOT(M) ) )

t^ = IrIx l VJ(,.) * 1u.0 / V)+ 1
.)iHrj Z. ( VOL.) * 1(1.U / V ) -

1 ,l;F.,T ( VC(k) * 10.0 / V
ar?LxI - t'S'•.AT ( JrK) - UIFF?*(;iSMAT(JrK) - F3SMAT(J+1pK) )

r'^^GA^ _ eSr,,al ( JrK+1) - üIFF1*(BS,AAT(JrKt] ) - BS;NAT(J+1rK+1) )
35CJ( P; AN^O,(1 + DIFr U * (APROX2 - APROX1

1î7 Cv;^Tli,^^t"
17 Z% •:1 Ii, _,c

`v i i = r.
Tr.r = 3,. ►

<PvJN;V •-)t c S) ItilaTr_G COkr^ECTIGt,; FACTORS

J,! 19 1 = 1p^4Cc,.ap
1r (^iL,L:;^(:) ) 1901901l}

1o Cv ; C l 1 ) = ^i'^T ( I ) * vUr55 ( I )
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2u9* 	 „i •  TO 2c 
21U* 	19 Zc1C(I) = 
21 1 * 	4U Cur1:4;.,E 
212* 	C 
21J* 	c 	ULRA1- 1,)NID LJECJIN HERE 	- 
214* 	C 
215* 	 IF (àTPN - NIT) 36.3o.21 
216* 	21  H = , 111-  + 1 
217* 	C 
21d* 	C 	AboRPTiON CORRECTIGM -FA(I) 
219* 	 (PoILIEsERT-UU(iCW.413-SHIELDS) 
22u* 	C 
221* 	C 	i.:LtCUO'4 :''.àCRUPRORE (EL)..MCKINLEY) 1964@ P284. 
222* 	U 
223* 	 24  j r. l@NCuMP 
224* 	 rJs;iSC(I) = 0.0 
22u* 	 uu  22 j 
226* 	 Si4SC(1) = SubSC(I) + CONC(J)*ABSCO(JoI) 
227* 	42 CuJ1.11:( ,  

23J* 	 Co 23 	= 1@iJC(MP 
231* 	 :JATr.0 + ATNO(J)* COMC(J) 
232* 	 iT1 	SAreri * ATV7(J)* CONC(J) 
233* 	23 Lci11:ML 
2.,4* 	 = 1.2 4 SATT /(5,A1110**2) 

1-AbSC(1) * CSC(T) 
2ib* 	 EA (1 ) 	(1.0 + H) / ((1.0 + SCHI / SIGMA(1)) * 
237* 	1 	 ( 1.0 + H*( 1.0 + SCHI/SIGMA(I)))) 

e, 1 1. 
IF (PJLFIP) 64 , ;12,4b0 

24J* J LU  cd  
241*  
24c:* 	 ,u c;.1 j 	loULUMP 

L1-4.!iU(I) 	C()C(J) * BABSCO(JrI) 
244* 	ol COHT1U1 
24b* 	J2 C1:4(,F. 
24à* 
247* 	C 	EtULPtSCEi\ILL CORRECTIOi: -FCT(I) 
24d* 	C  
249* 	C 
2Du* C 	<IT.,J.,:PPL.PHYS.,1965,(,16) P913. 
251* 
252* 
23* 
254* 
255* 
4:à0* 
2J7* 
4uu* 

26d* 
261* 
2f.J2* 
26.5* 
264* 
26b* 
266* 

IC (IviC(j;) 22ü.22UP2L) 
PG eb 1 
FC7(1) 
JO 2u 	l@LCUOP 
IF  (kat-,J(Iro)) 150.261,261 
nijC[s. = (543SC(I) / BSARSC(d)) * SIN(THETA(/)/57.2958) 

/ HY**11.5-(.(C)(J)*1.1)**1.5)*BSABSC(J)) 
C,AHP.JA 	(AL0g)(1.0 + XFCL))/XFCM 	(ALOG(1.0 + YFCN))/YFCN 

FCT(1) - RFEW(I.J)*CONC(J)*(BABSCO(I.J)/BSABSC(J)) 
1 	*((V/(Vt,(J)*1.1)-1,G)**1.67/(V/VO(I)-1.0)**1.67)*GAMM 
GQ TU 2t,, 
CJrTIbl'f. 
XF, LN = ( SA6sC(I) / SABSC(J) ) * 

1 	 S111(711E:TAW/ 57.2958 ) 
YFCN 	SilA(u) 	SAUSC(J).• 
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267* 	 GA,0mA = ( ALo(,(1.0 + XFCN)) / xFCN 

268* 	1 	 + 	( ALO(,(1.0 + YFCN)) / TFCN 
289* 	 FCT(I) 7 FcT(I) + REEDJ(I,J)* CONC(J)* ABSCO(I,J)/SABSC(J)* 
270* 	1 	 (v/VO(J) - 1.0)**1.67/ (V/VO(I) - 1.0)**1.67 * GAMMA 
271* 	26 CONT1NUF, 
272* 	226 CONTINUE 
273* 	C 
274* 	C 	AL-JmIc NUMBER CORRECTION -ATNCT(I) 
275* 	C 	 (DUNC(JvH-DA CASA-REED) 
276* 	C 
277* 	C 	WANTITATIvL E.P.M.A. (ED. HEINRICH) 
278* 	C 	N.B.S. SPEC. PUBL. 298. 1968, PI33. 
279* 	C 
280* 	 IF (NATCD) 22 9 ,229,27 
281* 	27 Do 28 I = 1 , NComp 
282* 	 58sCO(I) = 0.J 
283* 	 SSTP(I) = 0. 0 
284* 	 DO 28 J = 1 , NCOmp 
285* 	 SB3CO(I) = SBSC0(I) + CONC(J) * BSCO(J,I) 
286* 	 SSTP(I) = SSTP(I) + CoNC(J) * sTP(J,I) 
287* 	28 COiJTINUE 
288* 	 DO 29 I = 1 , NCOMP 
289* 	 ATNCT(I) = (S8SC0(I)*STP(I,I)) / (BSCO(I,I)*SSTP(I)) 
290* 	29 CONTINUE 
291* 	229 CONTINUE 
292* 	C 
293* 	C 	BREJ.IF,STKAHLUNG EXCITATION -GA(I) 
294* 	C 	 (sPPINGFK) 
295* 	C 
296* 	C 	NEUE5 JAHRb. MlNERAL..,ABFIANDL. 1967A,(106) P241. 
W/* C 
298* 	 IF(NbREJ 66,66,60 
299* 	60 Du 64 I = 1 , NCO!qp 
300* 	 SEDGE(I; = 0.0 
301* 	 IF (A1N0(1) -36.0) 61,62.62 
302* 	61 RKL(I) = u.00u00434 * (0.924 - 0.00144*ATNO(I)) 
303* 	 Go To 63 
304* 	62 HKL(I) = u.0u0ti8313 * (0.548 - 0.00231*ATN0(1)) 
30 5* 	• 	63 CONTINUE 
306* 	 DO 64 J = 1,NCOmP 
307* 	 SEDGE(I) = SEDGE(I)+EDGE(I,J)*cONC(J) 
308* 	64 CoNTINUL 
309* 	 00 65 I = 
310* 	 ALPHA = ABSCo(I,1)*CSC(I) / EDGE(I,I) 
311* 	 GA100(I) = RKL(I)*ATwT(I)*ATNO(I)*VO(I)* 
312* 	1 	 (ALOG(1.0 + ALPHA))/ ALPHA 
313* 	 BETA = SABSC(I)*CSC(I)/ SEDGE(I) 
314* 	 Gu( I) = RKL(1)*ATwT(1)*SATNO*Vo(I)*EDGE(I , I)* 
316* 	1 	 (ALOG(1.0 + BETA))/(SEDGE(I)*BETA) 
316* 	65 COr, :T1NW.: 
317* 	66 CONTIWE 
31 8* 	C 
319* 	C 	APPLY CORR=CTIONS 
320* 
32j 	 suMi= 0.0 
322* 	 SUH2 = 	0 
323* 	 SUn3 = u . 0 
324* S1114 = Q.() 
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325* 	 SU ■15 = 0.0 

	

326e 	 SUM6 

	

327* 	 Du 34 1 = l'NCOIP 

	

323* 	 COA2(1) = 0.0 

	

329* 	 CW13(1) = 0.0 

	

330* 	 CO1J4(i) = 0.0 

	

331* 	 C0i15(1) = 0.0 

	

332* 	 CON6(1) = 

	

333* 	 (I- iiK) 1301'34'1301 

	

334* 	1301 CO:JINOL 

	

335* 	 CUli1(1) = RINT(I)* FA100(I) / FA(I) 

	

336* 	 SU11 = SUM1 + C3A1(I) 

	

337* 	 RE!,D1 = 1.0 - SUM1 

	

338* 	 D= nSD1 

	

339* 	 Cui(I) = CON1(1) 

	

340* 	 1F (NFLCU) 31'31,30 

	

341* 	30 CO;12(I) = 	 FA100(I) / 

	

342* 	1 	 (( 1.0 + FCT(I)) *  EAU))  

	

343* 	SUM2 = SUM2 + C0N2(1) 

	

344* 	 te02 = 1.0 - SU12 

	

34b* 	 RE;A") = Rua02 

	

346* 	 CO(1) = CONè.(I) 

	

347* 	31 IF (iYAÇCJ) 34'34,32 

	

348* 	32 C0'.13(1) = 	 FA100(I)/(FA(I)*ATNCT(I)) 

	

349* 	 5Uh3 = 	+ CW-43(1) 

	

350* 	 UESD3 r 	SU13 

	

351* 	 ;ÎLU = 

	

352* 	 C3N(1) = CON3(I) 

	

353* 	 11-1NUI<Ek) 71 , 71.70 

	

3b44 	70 c0,45(i) 	K1i“(I)*FA100(I)t(1.0 	GA100(I))/ 

	

355* 	1 	 ((1)*ATNCT(I)*(100 + GA(I))) 

	

3b6* 	 SU15 = :;LJ1'13 + C.05(I) 

	

357* 	 •(E;ü5 n 1.0 - SUMS 
àjd* 

	

3à9* 	 C3q(1) = COiYb(I) 

	

360* 	71 C0 . J1JK 

	

301* 	 à.F 	 3s,34,33 

	

.562* 	3j C0..4(1) = 4L41(1)* Fm1U0(i) / 

	

3o3* 	1 	((( 1.0 + FCT(1)) * FA(I) ) * ATNCT(I)) 

	

304* 	 SU 14 	'iJ 44 + CON4(I) 

	

3àà* 	 = 1.0 - SU14 

	

36u* 	 = 

	

3u7* 	 COA(1) = CON4(r) 

	

36a* 	 73,73,7e 

	

369* 	/2 C:u . .;0(1) = .“1.(r(I)*FA100(1)*(1.0 + GA100(I))/ 

	

3i U* 	 1 	!FA(1)*AL41(1)*(1.0 + FCT(1))*(1.0 + GA())) 

	

371* 	 SU:iu = 	+ CJ6(I) 
- S016 

	

373* 	 k:06 

	

374* 	 co(I) 

	

37:)* 	73 ZulTINOC 

	

3/6* 	34' ;OATIi.J 

	

371* 	C 

	

37 (3 * 	C 	CHC S !■ ;;REékrjr 

	

379* 	C 
3a(J* 

•.);; •2 

	

362* 	 AcS( Clan- COrNC(I)) 
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363* TERR = TERR + FRR ( I)
384* IF (1-MARK) 42,421r42
335* 421 TEkFi = TEttZ - tRR ( MARK )
j36* JtLTA = A135 ( LF(R ( h1ARK ) - TR Y )
367* TRY = LHR C4ARK )
368* 42 C0;1TIv41JE
389* DO 33b I= 1 r(iC3;lP
^90* CO JC ( I i = COci ( I)
.^91* 33b CO.,)T1NItF-
392* C
393* C .tES1ï,UE. DE fLkmINATIOF!
3y4* C
395* IF ( MAFiY. ) 35U r 35J P35
396* 35 CO:JItvtiL
397* IF(RtSU) 351r652,352
3jb* 351 FZESD = 0.0
399* 352 CO'4C ( MhkK ) = kESv
4130* ACUDE = wFLCD
4U1* t3CODE _ vdî,TCU
402* CCODE :: ►•aF}KEiyi
4U3* SUP-11 1.0
404* SUhll .U * AC')OL
4rt)J*

Sii-1.3 1 . LI * ÇjL 0101E

`*ub* 5U. •14 z 1. L * NCr)JE * HCOûE
+57* SIJ;.lS = 1. U* c3COOE: * CCUJE
4uli* SJP16 = 1. U* ACOnc * BCODE * CCODE
469* CUi:l (MNkK) = RE5D1
410* c;ü - ;é=(,.1:NI^) = KtS02 * ACODE
`► 11* Coi J3(i+lA1,K) = kLSD3 * BCODE
412* CO1 14(^1k;: ► ;) = F•.ESD4 ^t ACGUE * BCODE
413* C0;.5(M,kf:K) _ HESi)5 * E,CCDE * CCODE
414 CG, !b ( ^,p kK )= KLSDb * ACODE * BCOUE * CCODE
41 ^)* :^bu CUtTIt^t^^
416* C
417* IF ( TEQt; - E1;0 hr:5t)r2U
416* C OUTPUT ^.Okr,rCTEG DATA
-41y* C

,+L0* io Cur1TI1.,UL
421* .,'it1TE (Yr212) !'.F'i,0Erf4SpL
422* 12 FORMAT (iHOoiuxp17r, ArAI.YSIS NUMBER r2XrI5r1H/.I2.1H/rI2v3Xp
4`3* 1 J4H nL1GHT FkACTI0I:5 CnRRECTED FOR - // 9Xr
424* ^ Sry Al- W-1. r3X#10H OBSERVED •5XP12H ABSORPTION .4i^5* 3 3Xr12H Af3S.FLUOPS r3Xr11N ABS.ATNO. r4Xr
426* 4 13H Adj.FL.ATtiO r1X.13H A6ti.AT.BREM t2Xr427* 5 10N stLL FOUR r 2X r 91; IT, N0. p/ )426*

(Yt213) (ATfjG(i)rkI(JT(1)rCONl(I)rCOP42(I) ► CON3(I)o
4L9* 1 COP44(1)•CO(J5(1)rCON6(I)PATNO(I)rI=1rNCOMP)46 'J * 213 rù ►!MAi (1'10 ► 6XrF7.1#.'0Xr7F15.5rF7•1)
431* MtITt (Yr214) SRIt;T ► SljM1rSl)M2.SUM3rSUM4rSUM5rSUM6
432* k14 FoFF.nT ( 1H0 ► bX r 8H TOT 11LS r 7F15.9 8X v433* 1 21rl ITEItATIGNS FtEwUIREU4S4* IF ( ITRI;-ivIT ) ^15.21:► r2174S5* [15 +JRiiE (Yr216)

0 * 21b FOT,^ AT ( iii+,eyX,11N **LINtIT**
w57* Gu TO iyl
433* L17 4jti1"TL (l'r2111) .IT
439*

21A F(J-.h.A1( 1r1+p2Yk #Io)
44j* 191 Cv'+T114L.f



44L* 
44,* 
443* 
444* 
44b* 

44o* 
447* 
44,14 
449* 
45J* 
4bi* 
45.2* 
4b.D* 
454* 
4bDe 
45:,* 
457* 
45' e 

C
?

  
r
  
t

•-•
  
C

' 
(-

1
 

- 28 - 

IF t•MPit) 219,219,19k.. 
esZ::.rE (Yti93) 	.■ FiKPLIELTe 

19J EvAl (110,W429H ChANGL IN KEMAINDER ELEMENT 012,3H = tF10, 
c19 ZU-lthUE 

TwALr .E".TS (4F »NAOSES WITH BLANK CARDS AND THE 
;IF* tiSK:C-4SPoT I;ISTRUCT101 ,iS. 

'.;Tegte A NE.'à PRO8LEMeIE, DIFFERENT ELEMENTS.KV ,  
11AtELENUlho ETC.. WITH A 1 IN COLUMNS 1-5 

E;‘0 CLCjl-HTICe:S wITH A -1 1m COLUMNS 1-5 

01/4.107) 
F.h,mAT liJ) 
IF C.iLSITT) bt;t10CtUr1 
SLW 
■■ I's;-/ 

i:J,JGU,lwMC 11,:e •CirslmA 	COWILATIN. 	U *DIAGNOSTIC* MESSAGE(S 



liD.C4)00 
2.5.t)006 

32.0100 
54.940.1 
by.tibir0 

Z.4700 
6.5370 
7.1110 

•1800 
.3160 
•3320 

20.0000 
20.0000 
20.0000 

.3664 

.0000 

.0000 

.0oou 

.0JJ0 

.00o0 

.0320 
•0300 
.0000 

.0320 
•0145 
.0000 

F,«53LE,,, 	 100' 

Nuc.aLa uF ELEMENTS = 	3  

INCIDET ELECTdON BEAM ANGLE W.k.T.NyRMAL = 	.00 

LLECIPON BEAM VOLTAGE = 25.00 KV 

FLUORESCENCE CoaRECTION CODE = 1 . 

BETA FLUORESCEI10E CfAl = 0 

ATOMIC NUMBLR CONRECTION CODE = 	1 

BREMSSTRANLUNG COgnECTION CODE = 0 

MANGANESE -IRON -SULPHIDES 

. AT. No. 	AT. WI. CRITICAL KV 	AVE ION KV T.O. ANGLE 	COMP STO FACTOR 

MASS ABSORPTION COEFFICIENTS 

dà9.40a0 
10ï.9.50A 
1157.50J0  

210.1000 
/9.1.100u 
69.4000 

167.4000 
6.5.5000 
71.4000 

REEDS J(A) FM:1'MS 

RLSUETS FUR PRopLEM 100 

TOTAL. ERROR 	.1)0050 	MAXImUM NO. /TERATIONS = 	20 



. 	3(3.'9.50030 
11630.901.)82 
11739.98002 

SPLCIMLN (CPS) 

1281.200QU 
33t“..5000 

:›14ird.) ICPS) 	 BACKGRCUND 	 DEADTIME 

•80808 	 •00000 
.00000 	 .00000 
.00000 	 .00000 

DACKGROUNO 	 GUE55 

	

.08000 	 .00000 

	

.00008 	 .00000 

	

35.2000n 	 .00000 

A14ALT5I5 	 100/ 1/ 1 	ViEIGHT FRACTIONS CORRECTED FOR - 

Ar. NO. 	Oti5LVLU 	 ABSORPTION 	4135.FLUOR5 	ABS.ATNO. 	ABS.FL.ATNO 	AB5.AT.BREM 	ALL FOUR 	AT. NO.. 

1.1) 	 .120926fil1 	.146846399 	.147545485 	• 133244868 	• 132794036 	.000000000 	.000000000 	16.0 

25.0 	 •289746503 . 	.282333969 	• 282174710 	.297511574 	.297343731 	.000000000 	.000000000 	25.0 

26.0 	 .0J5553965 . 	.034479683 	.034479603 	.035724853 	• 035724653 	.000000000 	.000000000 	26.0 

70111.5 	.4462290•6 	•464859969 	• 464199796 	.466481294 	.465862617 	.000000000 	.000000000 

1TLRAII0èiS RE:A./L.4...D 	4 



19J6.76500 
Sd3G.0409u 
6e6.3uJOu 

.oU600 

.011000 
35.2ü000 

.00000 

.00100 

.0000d 

ANpLYSIS MY:DLit 103/ 1/ 1 	i'EIGNT FRACTIOUS CORRECTED FOR - 

19e3.399:;9 
5313.50vW 
511.40000 

•;)(a, 0 u 
•n u 11 00 

35.2U000 

.00300 

.00600 

.00000 

ANI, LYS .11: NulBLit luG/ 1/ 2 	;;EIGHT FRACTIONS CORRECTED FOR - 

slA.Jba,u (c1 -:;) 	 nACKG8(.11N0 	 DEAO -iimE 

• .3,63.5uOu0 	 .0o(Alti 	 •00000 

	

1Ü21u.5.,001 	 .00CC0 	 .00000 

	

981i.5ùui0.1 	 .0üU00 	 .00000 

sPLLII.Icil (cos) 	 NAcm,RouND 	 Gurss 

AT. NO 	OL;SEAVrD 	ADSORPTION 	ADS.FLUORS 	ABS.ATNO. 	ABS.FL.ATNO 	ABS.AT .BREM 	ALL FOUR 	AT. NO.. 

I:0.0 	 .2.64‘,81043 	.33411356 4 	.332963798 	.302823626 	.301781535 	.000000000 	.000000000 	16.0 

.493217/63 	•51b655646 	.516359083 	.5to.1407882 	.548093095 	.000000000 	.000000000 	25.0 

26.0 	.0662569.12 	.063074607 	.068074607 	. .071051271 	.071051271 	.000000000 	.000000000 	26.0 

ToTALS 	.764356165 	.918643813 	• 917397484 	.922282778 	.920925900 	.000000000 	• 000000000 

1TLRAIIJIAS 1:Egel1Ri:U 	6 

SPECIPEN (CPS ) 	 BACKGROUND 	 GUESS 

MI. uo. 	ObSERVEU 	ADSORPTION 	ABS.FLOORS 	ABS.A1NO. 	AbS.FL.ATNO 	ABS.AT .BREM 	ALL FOUR 	AT. NO.' 

lù.0 	 .2696217a7 	.3493320L7 	.348117020 	.316596803 	.315497641 	.000000000 	.000000000 	16.0 

25.0 	• :i2U3r., 566 	.548216179 	• 547946393 	.581882171 	.581595831 	.000000000 	.000000000 	25.0 

26.0 	• ,,58727004 	.060611192 	. 1)60611192 	.063258795 	.063258795 	•000'000000 	.000000000 	26.0 

fOrAL6 	•76d944453 	.968159395 	.956674598 	• 961739764 	.960352257 	.000bo0000 	.000000000 

;1:_,-.4iii.s P.J.,iimLii 	6 



24 .600 
27.0UOU 
.42.0000 

52.010u 
56.94d0 

5.9880 
7.7090 
2.`,250 

.3010 

.3470 

.5670 

52.5000 
52.5000 
52.5000 

.0 000 

.0000 

.0000 

.1o00 

«.(11-40 

.1320 

.0000 

.3180 

.0000 

.0000 
• 0000 

PItoBLEm WUNDER. 	tut '  

Wffinli te EL 77.MLNTS = 	3 

1NCIDLNT CLECTHO:! DLAM 

ILLCitiO DENA vULTAGE = Z0.00 KV 

FLUORCENCE C0a4CCTION CODE = 1 

OETA FLUOKESCENCL coaE = o 

ATONIC NU40 3::d COT.tECÏION CODE = 	U 

BREOSSTKAHLLMO COW(ECTION CODE = 0 

CHROMIUM-COBALT-MOLYBDENUM 
WITH DIFFERENCE DETERMINATION 

Ar.GLE W.R.T.NORMAL 	.00 

. AI. N ) . 	AT. WT. CRITICAL KV 	AVE ION KV T.O. ANGLE . 	COMP STD FACTOR 

PgASS ADSOAPTIoN COEFFICIE,ITS 

W8.2000 
121.40j0 
4u2.40JU  

382.0000 
O4.9030 
23b.3000 

919.6000 
1327.3000 
728.0000 

OLLUS J(A) FACTOM 

RLSuLTS  FOR  PROBLEM 101 

TOTAL Liei0à 	• 00050 	mAximU4 NO. ITERATIONS = 	20 



IIACKGNUO:.D D EADT IM E 

1.0jOlu 
c. j1.f.0IL1 
i2uLIG.000*)0 

.90000 
111.0;1000 
6dauunu 

ANALYSIS NU1oL8 1.)1/ 1/ 1 	4,LIGHT F8ACTI0NS CORRECTED FOR - 

11517.UOUJ0 
9uu.0tH)90 

.0ln0(J 
13d.000Q0 
u2.00000 

.00r,00 

.00000 

.90009 

.n0000 

.00000 

SPLCIelEN iCPS) 	 11ACKGi1GUNU 	 GUES'; 

AT. NU , 	0.1S6.1VED 	ANSOKPTIOU 	ABS.FLUORS 	ADS.ATNO. 	ABS.FL.ATNO 	ABS.AT .BREM 	ALL FOUR 	AT. NO.. 

Llé•0 	•12391!US9 	• 094333112 	•0944b0547 	.00.3000000 	.000000000 	.000000000 	.000000000 	24.0 

27.G 	•719j8G951 	•81303323 	.813033223 	.000000000 	.000000000 	.000000000 	.000000000 	27.0 

42.0 	•0 • 7110C,009 . 	•092G33670 	.092506231 ' 	•000000000 	.000000000 	.000000000 	.000000000 	42.0 

fOTALS 	.87u0 , 5J 	1 .000 0 00 00 0 	1.000000000 	.000000000 	.000000000 	.000000000 	.000000000 

ITERAT1GNS RLOUÎNCO 	3 

CHANGE IN kE:AAINJER ELENENT 1 = .002190113 



NRoE?Ltm rlijr42E ►tt 1u2

NUM^ZCR OF 1-_" r-_^,4,^ fs = ^

EL_CTatu'l IfEAM A,,1liLE w.rt.T.NORMAL = .00

F:'LLCIKJ.J HEA:I VJL"(ACiZ' - 25.00 KV

FLUGRtSCErICc CGiltRri:TION C,07E

[iETA Fi_UQ;4E:5,^co4Cj: CODE

AT0F1iC ilU^lF3^^ CURIlLCT1JN CODE = 1

EsiiEmS5TriAlrL'J,vG CGR'2ECTIJ4 CODE = 0

COPPER-ZINC

WITH BETA FLUORESCENCE

AT. Vu. AT. MiT. CRITICAL KV AVE ION KV T.O. ANGLE COMP STD FACTOR

29. UJOJ v.3.5,4J0 6.9000 .3770 20.0000 .00004O.OJUü 65.Jd"UO 9.6600 .3920 20.0000 .0000

MASS Au50;2rITlû14 COEFFICIENTS

;,3.70ù0 •► If.2n0o
59.yUJU 49.00JU

REi.US J(A) FÂC fO^iS

.00(lU -.U.? 00

.')UOU .OUOU

tiETA ANSURPfI014 C,,EFFiCIEr;TS

.3JJO 2 55.5000

.1)000 37.0 1)00

RESULTS FOR Pf20HLEM 102

T4Ti%L EKROa .tiUuSO MAXIMUM NO, iTERATIONS = 20



STANpAitO (C?s) 

6426.93602 
7267.54)000 

$PECIKEa (CPS )  

a4cfcàc,ucip 

.00000 

.06600 

71ACKGROUNO 

QEA01- 14c 

.00000 

.00000 

GUESS 

2 

U-1 

à758.0.)0.19 
687.8)1000 

Ag4AL TS1 	Itic:F. 

	

.00600 	 .00000 

	

.00000 	 .00000 

1 02/ 1/ 1 	4EIGlif FRACTIONS CORRECTE0 FOR - 

AT. ie). 	W./SERVE° 	ABSORPTION 	ABS.FLUORS 	mBS.ATNO. 	ASS.FL.ATNO 	ABS.AT .BREM 	ALL FOUR 	.AT. NO.. 

49.0 	.6959213/9 	.895708278 	.894369520 	.89à835705 	•894496746 	.000000000 	.000000000 	29.0 
36.0 

.. 	.091771466 	.091249961 	.091249961 	.091136577 	.091136577 	.000000000 	,00000000n 	30.0 
rorALs . 	•e8170.32.14 	•986956236 	.935619478 	.96972230 	• 985633321 	.000000000 	.000000000 	. 

IrERATICWS REUUIRal 



ST/WDA;i° (CPS) 	 BACKGRQuup 	 DEADT1ME 

	

o4d2.41002 	 .00000 	 .00000 

	

(.)944.7.Mil 	 .00000 	 .00000 

	

SPECLAEA (CPS) 	 BACKGROUND 	 GU7.SS 

42/1.09)00 	 .00000 	 .00000 
2jai.U1000 	 . 	.00000 	 .00000 

ANALYSIS NUM6ER 102/ 2/  J. 	WEIGHT FRACTIONS CORRECTED FOR - 

•i. No. 	OWiEK(OL:ii 	AUS(MPTION 	ABS.FLUORS 	AnS.ATNO. 	A85.FL.ATNO 	ABS.AT.BREM 	ALL FOUR 	AT. NO. ,  

29.0 	.(J5n66013/ 	.660333112 	.655780315 	.661)661419 	.656125723 	.000000000 	.000000000 	29.0 

30.0 	..)43139569 	.341cJ46611 	.341846611 	.341538336 	.341538336 	.000000000 	,000000000 	30.0 .. 

rorALs 	1.0020J ,)272 	1.002179712 	. .997627422 	1.002219751 	.997665055 	.000000000 	.000000000 

IrEKATIONS REIJUIRD 



DEADTIME 

.00000 

.00odo 

GUESS 

SIA;.eiiau (cps) 

64a.:.49002 
6944.700J1 

SFECIN (CPS) 

LJj 

'ANALYI.J15 

Al.  .1e.  

d9.0 	 .80u;à37.1:J5 

30.0 	 .181721311 
- 

rOTALS 	.98805d463 

nt,16-1KLU  

3ACKGOUreJ 

.0 0 000 

.0j000 

3ACKG;20UN1 

..Jj0) • 

.0ufhW 

102/ 3/ 1 

.c,066ù7127 

.1+3075/3899 

•9873t)6021  

•804035701 

.180758899 

.984794594 

.806834772 

.1805bb674 

.967391442 

.804282623 

.100556674 

.984819293 

AB5.AT.BREM 

.000000000 

• 000000000 

.000000000 

FOUR 

.000000000 

.009000000 

.000.000000 

AT. No.. 

29.0 

30.0 

.30)00 

.00a00 

aLIGhT FRACTIONS CORieCTED  FOR  - 

ARGORPTIO• 	ABS.FLUORS 	ABS.ATNO. 	AB5.FL.ATNO 

cd.) 
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APPENDLX 2 - THE PREDICTION PROGRAMME 

	

1* 	C 

	

c* 	C 	EU::CTkotICRoPROLiE uATA PREUIcTION - MK 4 

	

j* 	C 	 AND 

	

!4* 	C 	C(1 ,11304j STAHDARD FACTOR (CSTO) 

	

C 	 te R.H.PACK .e0GO. AFTER S.S.SO. 

	

u* 	L 

	

7* 	C 	t;SJAT = 3ACKC4TTER CCEF. MATRIX 

	

b* 	 = ALPrim FACTUR - 0 NONE 

	

9* 	C 	 LACHANCE 	I WITH 

	

iU* 	C 	 t TRAILL 	-I ONLÏ 

	

11* 	u 	 »,t(ju = pkuiiLEm NUMBER 

	

12* 	c 	 = 	 OF-CONPONENT IN THE SPECIMEN 

	

1,5* 	C 	zsr = WMcER OF SPOTS 

	

14* 	C 	 PS 4  7. 4,4CIDEha ELECTRON BEM ANGLE 

	

15* 	C 	e = ACCLLIKATTriG VOLTA(': 

	

1 4 	C 	 = R -T"aC 

	

17* 	C 	ATwf 	AT)1IC 

	

10* 	C 	tit) = 	 CXCITATION POTENTIAL 

	

1')* 	L 	:v: Ci 	14.,LA.4 i0F:IATIuN POTENTIAL 

	

c:J* 	 TAKE OFF ANbLL 

	

41* 	 AubCo = P.ASS A2SORPTICH COEFFICIENT 

	

2e* 	C 	t;I(›A = LLNA:\D COEFFICIENT (DoNCUMB  AND  SHIELDS) 

	

23* 	c 	 = HEIt7hT FRtCTION OF EACH comPoNENT 
FLuumE5CL , 10E CoptŒcrION - 0 NO CORRECTION 

	

2:)* 	C 	 - I AITO CORRECTION 

	

2u* 	C 	 ;LEOS utA) FACTO
27* 	L 	,t3E1A 	uETA FLUOr<ESCENCF_ CJL ,E - 0 NONE 

	

C 	 — 1 ',NITH CGRRFCTION 

	

e9* 	C 	 AtC(J = ziLL, 	AdSukPT1Jr ,  C3EFF1CIE'IT 

	

siti ) 	C 	.IATCD 	AT.140. CORRECTION — 	 NONE 

	

31* 	C 	 DUNLUm .r! + D4-CmSA - 1 vtITH CORRECTION 

	

32* 	L 	LiSCL, 	bAZ.■ SCATTEF COLFFICIEN1 

	

3 5* 	c 	 TP  = STOPP4;le,  COEFFICIENT 

	

34* 	 = t3PL.E,TF.AHCUrG LXCITAlION - 0 NO10E 

	

3>,3* 	L 	 - I v;ITH CORRECTION 

	

3J* 	C 	KL = IoNISATION TERM ANL CONSTANT FOR KfL RADN 

	

3/* C 	LLA,E 	APSOPPTIOti COEFFICIENT AT Kit. EDGE 

	

•:5* 	C 	 = ALP.iA FACTS AS PEP. CORRECTION 
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39* 	C 	 SChEDULE 
40* 	C 
41* 	• 	limfELI‹ )1/4,Y 
4 ) * 	 X = 1 
4J* 	 = 
44* 	 L:IhEïvSION ATU(10).A1eT(10),V0(11)),ABSCO(10,10),CSC(10). 
45* j 	 wTETt..(10(J.10),Fa0A(10)PSABSC(10),FA(10),FCT(10)o 
4u* Rlidï1(10),RINT2(10).REEDJ(10,10).SIGMA(10), 
47* 	3 	 RINi3(10),KINT4(10)PATNCT(10)oBSMAT(11,11)f5TP(10.1M t  
4b* 	4 	 6SCO(10.10),SESCO(10).SSTP(10).AVEPOT(10),THETA(10), 
49* 	 5 	 EO ■iE(1Colü),SEDGE(10),GA(10).GA100(10), 
5t)* 	 RKL(10)frUi,J5(10).RINT6(10)•BABSCO(10,10)eBSABSC(10) 
51* 	 LJIHEN -SION G1(15r2)rG2(15.2),G3(15r2),G4(15,2) 
b2* 	L 

C 	 INPUÏ DATA 
54* 	C 
Db* 	 PLAD (Xt1G0) ( ( 3S1.1AT(IfJ),J=1,11 )# 1=1,11 ) 
JO* 

 
jt; 	Fûfv,AT (11F6.3 ) 

57* 	1 IL.AC(Xp .e-J LAL, TrisiPROboNCLMP.NSPOToPSI,VrNFLCUPNEIETArNATCD,NBMEM 
54j * 	2 FOMmi (415,eF13.3,415) 
59* 	 REL  (X,3) (ATNIC(I),ATWT(I),VJ(I),AVEPOT(I),THETA(I),I=1rNCOMM 
ibu* 	 PJr?.MA1 (5F1U.4) 
61* 	 0%j b 1 = 1,U0Wp 
6Z* 

 
7LAL (X.4) (mbUO(I.J)rJ=1,NC0N ,P) 

f1,3* 	4 	Fo,<VIAT (7E10.3) 
i)4* 	5 
bj* 	 j,)  1 1 7. 1.NSOOT 
60* 	 ètE,,L.; (XF4) (aTFIN(I,J),J=1,NCUMP) 
u7* 	 CUIJINUE 
6b* 	 IF (14FCCU) 90,99.7 
09* ')(..; 9 	= 1.ALDIAP 
7U* 	 iL-_;%b (x.4) (RLDJ(IrJ),J=1,NLUmP) 
71* 	9 	C:JITIÏME 
/2* 	 IF (NPETA) b2,32•60 
7,3* 	(_1/ +h) 	T = 

rEAL. ():.4) (LiAdSCO(IFJ),J = jrNCOMP) 
75* 	dl Cuiirlssa.L 

tà 	CL.11gUE. 
77* 	90 IF (pe/RL) 93,9 3 , 91 

91 JO  92 I = ifFJCuMP 
79 	 LLJ (X.4 )  (LL:Jr7.(I,J)rd = l'ivCOMP) 
dti* 	 CUTit4UE 

93 ..:0q1INUE 
02* 	C 
bj* 	 cALLJLÀrc ALN,ORPIICiv CORRECTION TERMS 
J4* 	C 

C 
du* 	C 	 CAL..C')LAIE F1L;OA(CHI) OF EACH ELEMENT IN THE STANDARD 

C 
dd* 	lv 	GC 11 I ..;; 11, ;.4CLA.4) 
L19* 	 CSC(A) = co5(PS1/57.2:958)/SIN(THETA(1)/57.2958) 
9u* 	 = 1SC(à(1 , i) * CSC(I) 
91* 	 = 1.2 * 	 / (ATNJ(1)**2) 
92* 	 îl(34■ (I) = kj9'J00.(1 / (V**1.5 — VO(I)**1.5 ) 
q.5* 	 FljUALI) = (i.e + :i)/((1.0 +CHI / SIGMA(I)) * 
j4* 	 (1.0 + H*( 1.0 + CHI/SIGMA(I) ))) 
95* 	11 	C3HTIi•WE 
9.b* 	C 
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31* 	C 	11.rATIJN F0r. FACh SPOT 

	

4 (3* 	C 

	

99* 	
o c  f) 5 L = 1.NSPoT 

	

100* 	C 

	

101* 	C 	CALCULATE FA(CHI) OF EACH ELEAENT IN THE SPECIMEN 

	

102* 	C 

	

103* 	C 	ELECrpO•\i MICROPRohE (ED. MCKINLEY) 1964. P284. 
104* 

.10).105 	 JO 14 I = 1•NCO1P 
SA3SC(I) = 0.0 

	

107* 	 JO 12 J = 1•NCOMP 

	

10) MIJc3* 	sAilisc(i) = SABSC(I) + WTFTN(L.J)*ABSCO(J.I) 
1,)* j 	CONT1,4UE 

	

110* 	SATNO = 0.3 

	

111* 	SATINT = 0.0 

	

112* 	 JO 13 J = 1PhiCOMP 

	

113* 	SATNo 	SATN0 + AThO(J) * ATFTN(L.J) 

	

114* 	SArWT = :›ATwi + AT4T(J) * eFTN(L.J) 

	

BREHM 115* 	j, 	COrITI;o1r. 

	

110* 	 H = 1.2 * SATWT/ (SATNO**2) 

	

V4PI•117* 	SCHI = sA3SC(1) * CSC(I) 

	

11m* 	FA(1) 	(1.G + H) / ((1.0 + SCHI / SIGMA(I)) * 

	

119* 	1 	 ( 1.0 + H*( 1.0 + SCHI/SIGMA(I)))) 

	

12Je 	14 	Ci:.iTiNUE 

	

1e1* 	IF  (.4lJETA) 151•11.15, 

	

lee* 	i5  DG  1 	I 	1,NC3MP 

	

12j* 	BSAW:›C(I) = 0. )  

	

124* 	 JO 15 u  j = 1.NC3AP 

	

leb* 	dSAW-JC(I) = LàbA5'. 7,C(1) + fiTFTN(L,J) * BABSCO(JPI) 

	

120* 	.LJU COAT1NUE 

	

12?* 	151 CO ,JfIg4UE 

	

126* 	C 
CALCULATE KEF77)S FLUORESCENCE CORRECTION TERM - FCT(I) 

	

là1J* 	C 

	

1 3 1* 	C 	 J. POPL. 	19b5 , (16) P913.  

	

132* 	C 

	

i33* 	 IF cieLu) 19.19.1u 
lb 	UJ 18 I = 1 , NCuMP 

	

làJ* 	FC -d(1) 

	

13ü* 	 JO ln  

	

là?* 	ih (iiLE:)J(IfJ)) 17.170.170 

	

1Jd* 	17 XFCr,. = (,SC(1) / ;3ABSC(J)) * SIN(THETA(I)/57.2958) 
YFCU = i390U0.è / ((V**1.5-(VO(J)*1.1)**1.5)*EISABSC(J)) 

	

14J* 	 (AL(1...) h AFCN))/XFC. 	(ALOG(1.0 + YFCA))/YFCN 

	

141.* 	FCV(1) = FC1(1) - gELDJ(I.J)*IITFrN(L.J)*(BABSCO(I.J),BSABSC(J)) 

	

1t24, 	1 	 *((V/(W)(J)*1.1)-1.(j)**1.67/(V/VO(I).- 1.0)**1.67)*GAMMA 

	

143* 	 GO To  lb  

	

144* 	17i  Cu  TIL 

	

14b* 	 = (SPo3SC(1) / S'ABSC(J)) * SIN(THETA(I)/57.2958) 

	

146* 	
YFCk 	 / SPiSC() 

	

147* 	 (i4LOL,(1,n + XFC1;)) / XrCN + (ALOG(1.0 + YFCN)) / YFCN 

	

14;i* 	FCT(I) = FC1(1) + "r(ELDJ(1,J)*WTFTN(Loul)*ABSCO(IFJ)/SABSC(J)* 

	

14,4 	 tV/(J) - 1.0)**1.67 / (V/VO(I) - 1.0)**1.67 * GAMMA 

	

lbj* 	jO 
 151* 	

CJ,T11.0:E. 

	

1.) * 	c oALCULATE Jul.COMRS ATOwiIC No, CORRECTIn TERmS 

L.P.m.A, (CO. HEINRICH) 
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155* 	C 	N.B.S. SPE. PUBL, 298. 1968, P133. 
15a* 	C 
157* • 19 	1F (NA1CD) 119.119,102 
15d* 	 L)Q 111  r = loNCOW 

= 1FIX (ATNO(M) / 10.0 ) +  J.  
lbu* 	 DIFF4: = ( ATNO(M)/10.(i ) — AINT ( ATNO(M)/10.0 ) 
101* 	 q0 111 iv 	1,NCOMP 
162* 	 K = 1F1X ( Vo(G) * 1u.0 / V ) + 1 
16d* 	 DIFFU 	( VO(N) * 10.0 / V ) — 
164* 	1 	 AIM1 ( VO(M) * 10.0 / V ) 
165* 	 APROX1 	BSMA1(J,K) 	DIFFZ*( BSMAT(J,K) 
Itià* 	1 	 —BSMAT(J+1,K)) 
167* 	 APR0X2 = bSAT(J,K+1) — DIFF*( B5MAT(J.K+1) 
1b6* 	1 	 —BSMAT(J+10C+1)) 
169* 	 LISCO(k.e4) = Ai-'0X1 + CIFFU * (APROX2 — APROX1 ) 
17u* 	 (..-,TF(m0,1 ) 	(Ari,o(m) / AuT(m)) * 

1 	 ALOG(0.583 * ((VO(N) + V)/AVEPOT(M))) 
172* 	J.11 C0:HT1UE 
173* 
174* 	C 	CALCULArF ATOMIC NU. TERMS FOR SPECIMENS — ATNCT(I) 
17à* 	C 
170* 	 JO llb 	= lobCOMP 
171* 	SuSCO(I) 
1 ia* 	SSTP(I) = 
179* 	 Liu 115 u = 
16U* 	 = SObCO(I) + WTFTN(LeJ) * BSCO(J0I) 
161* 	 = SSW(I) + LiFlr(L,J)*STP(J,I) 
1b2* 	ilb C0iff11 ,.OFJ 
163* 	 0 0  lit ï 	1,î,COOP 
134* 	 = (bSCO(I)*STP(I,I)) / (BSCO(ItI)*SSTP(I)) 
1d .d* 	lb  o CONTi:. 
1i,d* 
1(.7* 	C 	CALCULATC: SP'AJGERS BkEMSSTRAHLUNG CORRECTION — GA(I) 
10d* 	C 
1t)9e 	C 	'iLULS JAMJ. IIINERAL. , ABHANDL. 1967Ar(106) P24/ 
19U* 
191* 	 1F(13tiEk) bbtbrb() 
192* 	oU (IO b4 I = 1,COMP 
19J* 	 SLJGL(1)  
194* 	 1F (ATNO(à:) — .t.0)  bi , 62 , 12 
19J* 	b1 	 = ü.00000434 * (U.924 — 0.01)144*ATNO(I)) 
19o* 	 GC TO 63 
197* 	o2 RKL(1) = u.UUW;ii:UA * 0).548 — 0.00231*ATIJO(I)) 
19,1 * 	:;3 . 00111NUE. 
19 .i* 	- 	Dj 64 J = 1COvIP 
20u* 	SEjGL(I) = SLUbE(I)+LOGLIIPJ/*ATFTN(LeJ) 
201w 	04 Co,TINOL 
2J2* 	 ,)tj 	1,14CelP 
20:;* 	 = Afi3C(1,I)*CSC(I) / EDGE(ItI) 
204* 	 C,;(100(1) = LKL(I)*ATwT(I)*ATHO(I)*VO(I)* 
20D* 	 1 	 (ALOG(1.(J + ALPHA))/ ALPHA 
206* 	"1lLi1 = SAL3SC(à)*CSC(1)/ SEOGL(I) 
207* 	 ,A(I) = il..(1)*ATWT(I)*SATNO*V0(1)*EDGE(I,I)* 
20 3 * 	 1 	 (AL)G(1.0 + BETA))/(SEDGE(I)*BETA) 

v5 CO,à1- 1.4HE 
21J* ub CuiA- 1UF'_ 
211* 
kie L 	CAcC'JLAT: •LASURED RELATIVE INTENSITIES 
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119 S fi I Kl= û. U
S;?I+ve- - J.J
SKIrl3 = U.0
àKIwi+
Si7Ii.`.i = 0. ^
SRIp;a = 0.0
.3wTFT - J.J
JO 2u I = 1r,iCr, ►wp
r?IJT1(I) = y;fFTiJ(LrI) * FA(I) * 100.U / F100A(I)
KI^^T2(I) = +^IFT!u(L ► I) * (1.O+FCT(I)) * FA(I) * 100.0 / F100A(I)
RI'1T3(1) _ wlrir•)(LrI)*FA(I)*AT(tî.T(I)*100.0/F10UA(I)
RI.vTw(I) _ ^:TFT'\'(LrI)*(1.O+FCT(I))*FA(I)*ATNCT(I)

1 *lUU.O / F100A(1)
RIvTo(1) _ kIwT3(I)*(1.0+GA(I))/(1.0+GAlOU(I))
FcI;Tb(I) = h lv^4(I)*(1.0+GA(I))/(1.0+GA10U(Il)
SKIJ1 - SnIk 1 + RIwT1 ( I )
Sf?1%2 = S;1Ii;2 + }2ItJTI)
SKI ► ^3 + K

I;v4 - Sri1^41+ + i2Ii,T4 ( I )
SFiIt:S - SR I+ RIrdTS( I )
Sf:I(ib _ S ►tj!'Jb + RII,Tb(I)
5'r► TFT _ S,.TFi + *TFTI^(Lrl)
î.vr^T ti.VF

fr(a ILL-L^%CrIN;,CE ALPHA FAC%RS

!F ( Lt,+^,^ T ) L:1r9 5.21
tl Ü:7 2? I=1 rtic-

•3é.1 (Lr1) = 0•Ù

j4(Lr.) = -3 .u
Ù1 (L.I)=t ,TF I.,(L.I)-KIr.Ti(I)/100.0)/( ( RINT1(1)/10u.0)

1 r(1.J-^,^i-T!^(L.i)))
Ir (idFLC :) 412r2,2•211

^li ('i;.^j TI. ^.j t
52(Lrl)=(.:iF i^(LrI)-nirT^(1)/10^1•0)/( ( RINT2(I)/1û0.0)

1 «(:.^1-.1fFT,J(l.•I)))
^'lc C^1 ^Îl .i;^^.•

Ir (iJ.^TC:.^)
11.j Cu Jl« 1

uà (LrI)=(w fF f;, (L•I)-t^I':T3(I)/1f+0.G)/( ( i^INT3( j)/100.0)
1 *(i..) -.YfFT'I(L•1)))

IF (',JFLC^,) L1Jr215rC,1t+
fL: •l4 C.1 47 1iv0^=

^4(^ ► 1)_( ;Tr i,^(L.I)-rt1 ^ T4(I)/lr ,̂+).0)/((F^INT4(I)/1UU.0)

::i ; î.u ,TI•^t^F:

•jJ r.V,II 1J r

C JUTNtjT

1F (l.-1) GJ^^:r3,(!
2ti ok J,iL ('rr26) E'iR -3 U,N CO^P.NSN(rT,PSI rVrr4FLCUrr;l3ETA.^JATCDrNBREM

( ir;1 r ln:t i'KOBLFPi i.U.•iPCrt Ib // 5X r 12H INPUT DATA // 10Xp
1 2:3ti (^^^°^±^E(t OF C0i1;+N0"JEt4TS = 14 // 1Cxr18H tjUME3ER OF SPOTS =
2 Iu // lt•X.42N LEi•yr+kn COEFFICIENT (aUNCUME3 AND SHIELDS) //
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2 71* 	 3 	lUX,31M INCIDENT ELECTRON BEAM ANGLE = F6.2 // 
272* 	4 	10X,24h ELECTRON bEAM VOLTAGE = F6.2 // 10X ,  

b 	31t 1  FLUCRESCEr,iGE CORRECTION CODE = 13 // 10)0 
274* 	 6 	 2 5H LiETA FLUORESCENCE CODE = 13 // 10Xo 
2»/b* 	7 	30H ATOIC M. CORRECTION CODE = 13 // 10X. 
276* 	 6 	33h BREkSSTRAMLUNG CORRECTION CODE = 13 // ) 
2/7* 	 WRITE (Y.27) 
27.J* 	27 	FOR1'.A1 (1h()P10X,9M AT.  NC. ,11)09H AT. WT. .10X, 
219* 	1 	13h CR11ICAL KV. f6X,13H AVE.EXC.KV. r8X ,  
26J* 	2 	12M T.O. AnGLE. // ) 
281* 	 94K:TE (Yrï.:8) (ATNO(I),ATaT(I),VO(I).AVEPOT(I),THETA(I),I=1.4:0 
2d2* 	 FUKA1 (5E20.4) 
2(33* 	 wRITL (Y.29) 
2t54* 	 (1M0P1OX.30H frASS ABSORPTION COEFFICIENTS //) 
263* JU 31 I = 1,NGCMP 
t;()* 	 aRITE (Ye30) (ABSCO(I,J),J=1,ACOMP) 

2J7* 	30 	 (5F2U.5) 
2uj* 

 
J. 	CCI:Ili4UE 

269* 	 eR1TE (YrU) 
29j* 	;£.1 	FOi-;m1 (inCo1ijA,34H aEIGhT FRACTION OF EACH COMPONENT //) 
291* 	 DO 33 I = 
292* 	 4KilE (Yr30) (TFTN(IfJ),J=loNCOMP) 
293* 	33 	CO:011,JUE 
294* 	 IF(,FLUL) 351 , :.51,343 
293* 

 
•4 • 	( ,344) 

293* 	.Z44 FOi\mAl (1K)@1UXr19K REEDS J(A) FACTOR //) 
297* 	 -2,b I = IrKCOMP 
29,3* 	 (Y.0) (EEDJ(I,J),J=1,NCO1P) 
299* 	 C ■i0- 1;e.;E 
3uu* 	3 5 1 	Cc:1111.,F. 
3u1* 	 1); (NtiLl) 332,332,33 1,  
302* 	330 .f.R:1E (Y,333) 
31)3* 	3â3 	(iiiùr10),30h bETA AbSURFTION COEFFICIENTS // ) 
3i)44 	 co  3j1 / = 
30:›* 	 W:-ATE  (Y, 3)  (hASCC(I,J), J = 1,NCOMP) 

3:11 Lo.J.Lcs.JE 
307* 3„;,2 CogT1i4UE 
306* 

 
•F (iAlUj) 35b,355,345 

309*sS 	( ff346) 
31U* 	.A6 F ...)EHMT (lh)PIÙ,33H LLFMENTS SACKSCATTER COEFFICIENTS //) 
311* 	 DO 341  j = 
3Ie* 

 
(y,.1) 	nsC((I,J),J = IFMCOmP ) 

313* 	 COILLL:1 
314* 	 (Y,34 S) 
313* 	:14c, F(."WA .i(1,10,1Ui.p.:1211 LLEMENTS STOPPING COEFFICIENTS //) 
316* 	 JO 349  j. = 1,VCCile 
317* 	 .4R1IL (T,30) ( STP(I , J),J = 	 ) 
31d* 	9 CUrai,hL 
319* 	LE  (l ico!ul) 403.4J3,4Uti 
32J* 	iwo eK1TE (Y,4(J1) 

4(J1 F0.0:AT fldatIO>,,,ffl LOGE APS6RPTION COEFFICIENTS //) 
ju 4.„) 	j 	1,i4COMP 

323* 	 (Yo3q) (EDGE(IfJ), J = ir;.ICOMP) 
324* 	4UL 
323* 	4J3 CO;.4Td 
3e04 	J'It3 	 .36) 
327* 	36 	FJP,.'A -i (.111•12h OUTPUT DATA //) 
328* 

32  

J I  

1.5 

1 
 't 

, 41 

h: 

»ji  

..) ,i 

5: 
1., 

)7 

Du 
Ul 
.) 

Di 

04 

J5 

OU 

u7 
)0 
)Y 

7 ,J 

7 1 
7 
li 
1, 

l j 
 11 

i, 
) 

, 1.  

c. ,  

3 ,  

),... 



9* 
0* 
1* 
e* 

4* 
5* 
b* 
74 
■ lt 

14,  

_4 
- . 4  
.44 

a 
à 
5 

D 
o 

o 

o 

7 
7 

-45- 

IF (LANDT) 52508,38 
3b 	CONTINU: 

WRITL (Y,39) L 
39 	FORMAT (1HOP5X,12H SPOT NUMBER 13) 
40 	.RITE (Yr41) (ATNO(I),I=IANCOMP) 
41 	FORMAT (1H00 	15H A10MIC NUMBERS034X04F20.1 // 

	

3. 	51)(04Fe0.5 // 51Xr2F20.5 //) 
WRITc.. (Y.46) SaTFTr(wTFTN(LrI)rI=1,NCOMP) 

‘b 	FOikkAT (1H0f16H WEIGMT FKACTION,14Xr 	5F20.5 // 51Xr4F20.5 // 

	

1 	51)(P2F20.5 //) 
biKITE (Yr47) bRIN1r(RINT1(1),I=1 , NCOMP) 

47 	FORMAT (1m0.21d REL. INT.r ABS. COR.r9Xo5F20.3 // 51X. 4F20.3 // 

	

•  1 	b1t.FO,3 //) 
IF (;.FLCO) 

(y.yJ) bmIti2r(mIPU(I)PI=1 , NCOMP) 
44 	g. u.41 (1-1003Jr, 	INT.. AJS. AND FL. CORS.01F20.3 // 51X.4F20.3 

	

1 	// .à1Xr2F20.3 //) 
0* 	tJU 	CO.)TINUE 

IF (NATCD) 51i;r5100501 
0* 	501 	mNITE (Y.502) SRIN3P(RINf3(I),I=1,NCOMP) 
9* 

	

	5ù2 FOiVA1(1110, 30H REL.INT.r ABS + AT.NO . CORS. 
5F20.3 // 31Xr 4F20.3 // 51X. 2F20.3//) 

1* 	IF(bFLCD) 510.510.50 
2* 	50.-J 	4RITE (Y,5(1 4 ) SRIN4r( RI;474(I),I=1oNCOMP)

• 3* 	504 FORMAi(lii°, 30H REL.INT.r ABS.FL.+AT.NO CORS. r 
4* 	 1 	5F20.4 // 51X. 4F2C.3 //  51x, .2F20.3 ////) 
D* 	51u CO 41INUE 

IF tive 	5.-4,5240520 
7* 	tjeu àkiTd (y.521) SRIN5.(PIN15(I),I = 1.Ncomp) 
ine 	 Fo«ml (ir10,29h REL.Irq.rABS.+AT.NO.+BREMS. 	1X. 
9* 	1 	5F20*3 // 51Xr4F20:3 // 51)(e2F20.3 ////) 
Li* 	IF (NFLCO).54r540522 

(Yrte2Z1 SRIdbr(RINT6(I)rI = luNCOMP) 
Z* 	5C:3 FO(i.'AT (i.m.°•22m ALL FOUK CORRECTIONS et3)4 

1 	E5Fe0.3 // 51X04F21.1.3 // 51Xr2F20.3 /1/1) 
44 	524 Z.J tl 10;j1 
5* 	5e5 %;v1IIk.) 
(à* 	IF (LA;")T) 3/.373,37 

1 	1T 1 nit: 
1)4 	 (Y,3•0) (AfA0(1),1=1,NCWAP) 
9 * 	. •7u 	e."0!.(o.0 (1n1.2uXràH ATNO,F6.1r4OXr5H ATNOPF6.1/) 

.ft‘iTE ((.371) 
1* 	371 retim• (IJ*Iur GERRYS ALPHAS i/P1)4811 WT FTN I 

5X04M (71 ràXr4H Gi pbXr4H  63 P6)(r4H G4 o5X, 
3* 	 hH WT FfN ,5)(r41-4 	•bXr4H G2 r6X,4H G3 96X, 

41 34 ./) 
.1 

J* 	 (Yr375) MWTFfi:(LrI),G1(LPI),G2(L.I),G3(LrI),G4(LrI), 
11=1,1C,Ji+W)r._=10 

11.jr. c 
SPAcF JATm SETS ÀITH bLANK CARDS, 

i* c 	 LAD wITh 1 IN COLS 15. 
c 

((oà2) NLSET 
15* 	De 	 (15) 

UILS:r) 54'1,54 
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JJ/4 	 J4 	j)J 

Jad* 

uF tir..i 	iijb FOPNAh COMPILATIuM. 	U *D1P;q0:,TIC* ML-..SAGE(S) 



16.01100 2.4700 
7.1110 

• 

	

.1800 	 38.5000 	 . 

	

.3320 	 38.5000 . 	i ' 
e 
-3 

U.0700 
bb.8bwi 

MAS5 mil5OmPTION CCEFFICIENTS 

.U5buU 

•

▪  

Z0tuu 

.

▪  

4oute) 
.50uud 

.

▪  

tnaw0 

.9Zniu0 

.95uJU 

0;:5000 
•9000U 
.L10000 
.70u0L 

.5P000 
•47UOu 
.40Ù00 
•7,0cUù 

•1CO30 
.U5000 

.bLtuo 

.ut,u,du 
•U3200 
.LOJOG 

103 

oArA 

(JF ComPv:ié—v, =' 	2 .  

uF 	= 12 

LENARD COEEFIU:ST (DiA-04J Ab% SU.1.0b) 

1LIDue LLLC1RUI! DEAM Al.GLE = 	.U0 

LLE.C4U.J beito, bT.LiAtA' = eU.00 

FLUOittSCENCL Cu,.rLCUOJ LOVE = 1 

bETA FLUu“ZSGEriCi.  CUL = U 

mlumIC 	CuPRLC -110.4 ct1E= 	1 

EIREW:»STI.APLUht; CW<ECTIOI. CODE = U 

IRON-SULPHUR BINARY 

WITH THE LACHANCE ALPHA FACTORS 

Al. WT• 	 CRITICAL KV. AVE.EXC•KV. 	 T.O. ANGLE. 

	

239.40uuU 	 16Y.40000 

	

11D7.5Luvv 	 .71.40vGO 

FRaCTION OF E.ACh CCMPOWENT 

REEL'S J(A) .FACT(J8 



tLLidcNI`i B;,CKSCA*rTER COEFFICIENTS

.91,436

.oac^^ 3 .t17c 1t

LLL'11EnTS STONPIr.G COl.Fr ICIENTS

l_.16"03 2i^ 3,^ 7p
1.71UJ4 1.71,-rsJb



UUTI-Ul o1,,n

si,() r iJU,.,.L•ER 1

!. ► pM1C N :,MdERS

titiGl,i ri„1CTIUN

Ft_4 1N1'. r 0.3`.,. (,CK.

rte^. 11.1 1,r A I;S, lt+0 rL. ^(1t.^.

At;S

r,..^.1.rT.. i.L^.F...+hF • .v ^.^.'.. ^•

S°'J f iJI,PSb(.I, L

N i 1C JU L,S

16.0 26.0

1.000uU .05000 .95000

^S •IU+ 3.337 94.767

S'6.112 3.34^ 94.767

97.7b4 ,3.83r ► 93.920

1;7.'7(.'A 3.8a3 9.3. ?2C

%;I. ^ . ,u i 16.U 26.0

Hu16Flf ri<:;Cf1Ui, 1,09OLG .1u()OJ .90000

ItLL, 1N, .. Ay5. CO.}t56.3:i2 6.793 89.559

► _,_. llvi .p AoS. AND FL. C4it.`+. cf6.3f.7 • 6,1108 89.559

ALS +.. f. F.U. GGitS. y5. 717 7.74o 87.977

:.( L•LI f. ► At,S.^L.+Al'.,:U i_0F<S. 95.734 7.757 87.977

^i'^ f iJU,h^l< 3

A v^1C :Jt1;.,lyLltS 16.0 26•0

',Nf F-lt,tCIf 1uj• l.090Uu iOUOu .00000

I<t_^ . Lvf . r At3o. Cult. 93.3ut) 14, 038 79.217

li• ^,• al,i. r A;iS, 14NU F. CUF1`_r• y3.33.3 14.116 79.217

r4r:L..1r1T. r AoS + Al .i 10: Col1S. 92.275 15,793 76.482

t<•:.L.11JT.r AilS.r'L.+Af,r,O C,^MS. 92.30 6 15.t)23 76.482

si,,, f rlu;•,uEF< 4

,kI V'•i1C I^J, F1c,iS 16-U 26* 0

:,1=.GNf f.t.,Cflv;, 1.OOOOJ .3000U .70000

I^..^_. il,i , r A35, i,Urt. 5► 0.917 21.944 b8.973

ill., !'..l'J L. t;l)I::i• 4p,Cf;j.+ 411.981 68.973

•,1T..1il, l:u.t5. ,A.694 241.212 u5.482



09.735 

1.03000 

O9.?53 

8).2'jd 

dd.005 

06.653 

1.00000 

88.392 

6M.441 

67.249 

67.301 

1.C#00U0 

08.30J 

88.353 

37.212  

a7.2ei 

1.00000 

d8.4Z4 

8M.474 

07.4e1 

a7.%3'6 

Lj  I.At:S.F . L.+AT..1U 

HUMG: 

A101,IC 	uLK.; 

F.4,CT1U., 

REL. 

, AL.>. 	FL. L e.. 

AUS + AT.NU. CORS. 

SPUI iluM.JLtt 

AtuM1C Nui.àcaiS 

oLltihT Cm41i4r* 

INr.. AUS.  COR.  

• 

 

1 41., iteS. /414ü FL. COit.i. 

Cua. 

AuSel-L.+AT..(0 (;( )dis 

• SPUr NUof.dLet 7 

swri1C 

-L:GHr FITWCrlUc. 

•ct.. 	AaS. (.0d. 

elf., Ans. Al4U  L.  ÇOPS. 

AGS 	A1 ..40. c,)as. 

rk .•LeIle.r AuS.rL.*AT.NO COPS. 

SI;u4 	 o 

AnbliC Wi.£1.7.1e) 

1ie.p AdS. C012. 

KEL. iNf.. AG.). A;iU  L.  LOIt'.›. 

+  

24.254 

16.0 

.4u0L0 

3(..42u 

30.471 

33.361 

33.110 

16.0 

.50000 

39.613 

39.662 

42.406 

42.461 

io.0 

42.520 

42.510 

45.322 

45 • 37i 

16.0 

.60000 

49.597 

49.647 

2.3o9 

65.482 

26.0 

.60000 

5.827 

• 58.827 

54.944 

54.944 

26.0 

.50000 

48.778 

48.778 

44.840 

44.840 

26.0 

.47000 

45.783 

45.783 

41.890 

41.890 

26.0 

.40000 

38.827 

38.827 

35.145 

35.145 



26.0 

.30000 

28.973 

28.973 

25.834 

25.834 

16.0 

.70000 

60.48u 

60.533 

02.930 

62.986 

1.00800 

69.459 

E.9.50u 

ud.772 

L6.920 

SII Ja.â.PLi% 

ATomiC 1:001Jkli<S 

wEI(IT FRACTION 

6FL. 	b30. C9R. 

RE... INT. , A8:;. ANti 

AT.N). 
• 

CURS. 

SPOT NUmbEk 10 

1.T0i.t1C NUMHEMS 	 16.0 	 26.0 

OEItIFIT Frt,gClICN 	 1.06000 ' 	 .80000. 	 .20000 

REL. INT., Aub.'CuR. 	 91.6Z5. 	 /2.408 	 19.217 

	

. '<EL. 1111.. AUS. ANU L.  CORS. 	 91.604 	 72.440 	 19.217 

. • Rt.i...11.1 .  • • A35 4  ATCril). Ci.»■ • 	 91.210 	 74.324 	, 	 16.886 
, 

R 6-.L.Iva.. ABS.iL.I.AT.110  COIS. 	 91.249 	 ' 	74.303 	 16.886 

SPOT IdUi4iLR 11 

.mTom1C hUmBER5 	 16.0 	 26.0 

bdAUFII Fiq,C1100! 	 1.00000 	 .90000 	 .10000 

ut.L.  ONT..  AUS. LOR.. 95.077 - 	 m5.518 	 9.559 

	

. 	. 

K L ie 108. AUS.  ,NU  FL. CCRS. 	 95.1u0 	 65.541 	 9.559 

	

. 	. 

REL.INTto AUS + AT.NO. un.c:,.. 	 94.906 	 86.626 	 6.280 

MLL.INT.. AL;5.FL.+AT...0 CORS. 	 94.9 ...SU 	 b6.649 8.280 

SP..), ilJr.Eih lk 

mi9m1C . NO,LERS . 	 16.0 	 26.0 

•;t...l.bin FiACTIUN 	 1.00000 	 .95000 	 .05000 

REL. 11.1.. AbS. UR. 	 97.341 	 92.574 	 4.767 

REL. 1N1... AU.,. AND FL. COF. 	 • .5. 	 97.354 	 92.58/ 	 4.767 

KcL.1NT., ABS 4- AT.NU . C6P1,. 	 97.208 	 93.165 	 4.101 

R L L.INÏ.o 1\uS.FL.+AT.;40 COPS. 	 97.281 	 93.181 	 4.101 



ATIO 16.0 ATM° 26.0 

tiEP.PYS ALPHAS 

wr FLJ 	GI 	Ge 	(..3 	G4 	WI Frl 	G1 	G2 	G3 

.(ibut)o• 	.5;-to:, 	• .5...cbt.i 	.:›2005 	...:16P7 	.951.100 	.04(112 	.04912 	.22998 .10yL0 	.5...Liu4 	.0, 6 	.:::,'.441 	....2.1;.'c 	.911000 	.U4921 	.04921 	.22998 •LuU00•. 	.4'.)?. 	.5:1u• 	..J3301 	.j2q94 	.80000 	.04r)41 	.04941 • 	.22998 .31)o1bti 	• '.:), 4,49 	.td1.1(1 	..f 1:14ii 	• J384/ 	.70000 	.U4962 	.04962 	.23000 
•4 •LUO 	..ti;!4 11:, 	...)Z:1;) 	...549a: 	•:544as 	.80000 	.049My 	•04935 	.23005 

.50000 	.U5C09 	.95009 	.23013 .

▪ 	

n1 	.5L440 	.5Llit. 	•,;!).;4.5 	.:.:575 1, 	•47000 	.45018 	.05016 	.23016 •,-uoud 	.4.'it, 	.5e1.5 	.j(.L,09 	.Ju32,/ 	.40000 	.035 	.05035 	• 23024 •/UUUU 	• t.:4.,1 ' 	.14j53 	.J7403 	..)7.117 	.30000 	.050b2 	.05062 	.23038 .,suUtiu  • 424 	.t.13.:'. 	.ldj 	..:)79 	.2u0On 	.05c92 	.05092 	.23056 •9uUoo 	•)L 	..."0 i9L, 1 	• jdib.:1,b 	.10000 	.05125 	• 05125 	.23078 •9bouj 	.5211 	.52U° 	.395t., 	•.;91.140 	.05000 	.U5142 	.05142 	•:.!3090 .  

G4 

•22998 
.22998 
.27998 
.23000 
.23005 
.23013 
.23016 
.23024 
.23038 
.23056 
.23078 
.23090 



227U.UGJUO 
-6a0i.J.4U(JO 
4WJUU.UuJOÙ 

13L;00.uCO0G 
le-à0.00JOU 

16J0J.11J000 

42.100GO 
115.10000 
139.40000 

.120u0 .41000 	 •40000 

.9tur3 

.9gYu6 

.U.6uQ9 

.96156 
•94u74 
.L5J14 

.97189 

.96252 
•86d29 

j.94,30 

1.ci4ec 
2.27297 

2.01956 
2.35182 
2.03162 

PRubLLM JujEl 	104 

lupur DATA 

NUMUEN OF  comPuNENTS 	3 .  

MUMuER uF SP17S = 

LE;A'iD COEFFICIDIT (DUNCD-Id AND SHIELDS) 

INLIDENI i_LLCTIWN 3EAM ANGLE 

'j-ECrRON UEAm 4OL1AGE  

FLUORESCENE CORRECTION CODE 	C 

3LU FLUOht:eiCEMCE CODE. = 0 

AloHIC NO. CORRECTION LODE = 	1 

enEmbt-A-«Ain.uNG CORECTION CODE = 0 

COMPOUND STANDARD CALCULATION 
FOR CALCIUM CARBONATE 

AT-. 1,0. Al. 'VT. 	 CRITICAL KV. • AvE.ExC.KV. 	 1 .0. ANGLE. 

	

6.uvu0 	 12.0100 	 .2630 	 • 2460 	 20.0000 

	

L.U6(,0 	 lu.0300 	 .5310 	 .1270 	 20.0000 

	

k0.60u0 	 4u.0 ,-;00 	 • 	4.0360 	 .2390 	 200000 

P.A5S ALSORPT1ON CoLFFICIEalb 

• UEIGHT FRACTION OF  EACm COmPONENT 

ELEMENTS 3mCKSCATrER CuEFFIC1ENT5 

ELE:ALNrS STOPPING COEFFICIENTS 



vUTPUT DATA 

5POT NuMUER 1 

AT0MIC NUel8ES 

WFIGHf FRACTION 

REL. A.INT.. Ate. COR. 

REL.INT.. Ass  4  AI.Nu. coRt;. 

. G.0 	 8.0 	 20.0 

1.00noo 	 .12000 	 .48000 	 .40000 

47.036 	 .u33 	 5.717 	 40.686 

46.299 	 • 555 	 5.949 	 39.795 



I'ROOL- i:^-^ NU^^-_R IO:.,

1Ill^ PUf JA TA

I.U„i!F_R Jr CJM('^ •,^r; (S = ?

vJM^tR OF" 51'O T5 = ?6

LErva, ^ CO;_ ► r,'. t^rv7 (^U.. ;,r:S ,:vr^ SMiELD^^

[LEORVN EfEA,1 VOLYAGF_ = 15.00

FLl1JRF_SCtNCE CvP.rLCT:Ot: CC'Jc = 0

BLTA Fi.JJRC:,CEi4C!: CoDL

A10:•,1: ,.u. CORr2FCTIOM Cvi,_

NREfd^)',7kA!iLvNG (.O?RcCT IuN CUDE _ U

MAGNESIUM-ZINC BINARY

CALIBRATION CALCULATION

AT. ;,u. - AT. WT. CRITICAL KV. AVE.EXC.KV. T.O. ANGLE.

1I1U011 e4.3,1011
3tj.0000 b5.380)

MASS AWS(;,tPTION CCcFFICItNTS

4üJ.u(1000 32.4IpuUu
N.`)U7.1wrpll 4^J.1;f1(;,i(1

WE 1C. ►iT FRACTION OF EACH COMf'CNtPdT

•`1,lJUU .VIJjÜ

.9`1Uv11 U100fi

l zutic
-/lrbU 6'^,1)

.'J:.1:1VIJ ll5Llil/

.`jCUùl. • I(/J,10
uL J .1 1 UC

..'.SLUUU !i 1,

.7;,uuJ .115000

. i U(iUV .;jQ11U(I
•^^^1 U! .:,!>ùUll

uuU JD
J .4.`'i^'uU

.t)U1)Cll

.4 `..uùU .:`"': J11

.4 ut, -61) 06 Cl

u.J .'i,/ U
...1,.1^1 .f,")ij

1.3u30 .1330 20.n000
9•6600 .3920 20.0000



•(+500 
.03ou0 
. 0 2.Ltà ■ ; 

.

▪  

005u0 

.85JOÙ 

.90U0 

.95but, 

.97oU0 
..93 , 100 
.0')O,Cpc 
.995OD 

2.10651 
1.46296 

2.3107U 
1.65285 

ELEMENTS 8ACKSCATTER COEFF1CILHTS 

• 92515 	 .97810 
.d0485 	 .92156 

ELEMENTS STOPPING COEFFICIENTS 



0 P., TPL ,  f Pa rA 

CuR;" 

NumBCR 

ATomIC NiumHERI, 

WEIGHT FRAcTim 

RE L . Ire.,  A.i .  on. 

!1à5 

5007 tiMércrt 2 

AlemIC 111(4,13U:a 

wEIHT PKAC1I3N 

W-IL. :NC.. m8_,.*co:t. 

AR; 

laevi 

A40../.1C M.mtERS 

JE.,r 17R:o.:11,14 

RE. . 1541., A8S. 

«EL.10.. 

SPO7 MJA..?ER 4 

NJm8La5 

(4T 	iC  j 10r4 

	

nLu. 114.. 	COn. 

Ads + 

	

SKJI 	 D 

ATrAAl.. Nomet...:S 

WE.U7H1 rqt.,zrim 

RcL. Irr.. At'›. 

'POT NJMc.a7.. 

a:0mIL 

12.0 	 30.0 

1.(fflou 	 .9950J 	 .00500 

97.244 	 96.741 	 .503 

97.207 	 96.825 	 . 362 

12.0 	 30.0 

	

1.00nUJ 	 .99001 	 .01000 . 

	

94.649 	 93.644 	 1.005 

	

94.571 	 93.806 	 .765 

12.0 	 30.0 

Inaouu 	 .90000 	 .02000 

89.89/ 	 07.067 	 2.010 

d9.726 	 ei0.192 	 1.533 

12.0 	 30.0 

	

1.0)090 	 .97000 	 .03000 

82.653 	 3.015 

	

05.39J 	 di.0C5 	 2.305 

12.0 	 30.0 

	

1.0u000 	 .9500 0 	 .05000 
. 

	

'71;.57 	 73 • 5(.3 	 5.024 

	

70.000 	 74.147 	 3.859 

12.0 	 30.0 



IE1UrI I FR^,C1IOv

l,f HïsS,

^•^il*1. ► AFJJ s ^1f..JV. CJ,l^.

a:^J f N^1r1f^Ct i

04 1 DM1C

Z_L.•litif.r :;n:; + AT.;JU. Co;.tS

5110T 1^U •lat:,i 9

nT01a1C ia,1r',H^.KS

WEJWIr F',t^,CiluiJ

RLL• 1141.. l,Gib• CUF:•

RCL• 1flT. r AAS +AT.Nt,. Cur; ;..

iPuf rJUiiûr=i( lti

,+;bruC ijU .')tk.`i

1.00000 .90000 .10000

b6.30 3 56.2U2 10.046

US. 070 57.26ti 7.80E,

12.9 30•0

i.CJc Ji .n.^Jtiu .15000

69. s4'3 44 .2à.5 15.066

a7.331 4a.4tl^j ^1.845

12•U 30•0

1.0:JOi,J .800U0 .20000

55. (,:,6 35.51-3 20-083

52• S42 36.8b1 15.982

12•U 30.0

1.0GGU0 .75UUU .25000

54.0!A 2d.951 25.09r3

y0•525 30.307 2U.219

12.0 30•0

^.k:^1,1 i',t,1C7tU1.; 1.UGOuU .7pUOU .30000

RLi.. 1N r .. S. cc,;". 53.929 23. f^l'3 30.110

KE_•i.JT.. tuS + AT.140. Cil(:'.. 49.739 25.177 24.562

i+TOMIC ivutlgcR!j

..éIü11T FR,1C I .0;4

rZEL•lydr•. qGS + Af.hIO. Cc.Rr-.

`_.V'.:T ,:I.,MLk,Z 12

12.0 30•0

1.000uu .65000 .3500p

:•4.B4s 19.7;--y 35.119

bo.n•iej 21.064 29.c15



56.534 

.>1.2t3 

Aro.Lc IsiJreJLRb 

WE:16Hr F-- r,C71:4, 

Kn. lid.. AcS. coR. 

K,L.1Nf.. AUS + AT.t;:j. CCPS. 

12.0 	 30.0 

.60000 	 •40000 

16. 4 07 	 40.126 

17.698 	 33.565 

SK)1 

AfOMIC NU.4t3LK5 

bLIkktr Feej,efielj 

INT.. A65. 

,f.i!(). CORS. 

IfLf.l.faR 14 

iC'UC WJersLRS '• 

ucicinr FR4.C1lUI, 

RLL.  lift.  , AtIS. Cteie 

Aa5 e T.NU. COR!. 

SPUf 	15 

. 	f 	C i ufpJLiS 

WEIGhT 1- fehUfIC,4 

r?ÉL. INT.. ArIE:. COR. 

REL.1Nr., AaS + ATOW). 

POT ilUMBEet 16 

12.0 	 30.0 

	

1.000fi0 	 .55000 	 •45000 

	

56.795 	 13.065 	 45.130 

	

53.173 	 14.890 	 38.277 

12.0 	 30.0 

	

1.00000 	 .50000 	 .50000 

	

61.5u1 	 11.369 	 50.132 

	

55.623 	 12.527 	 43.096 

12.0 	 30.0 

	

1.00000 	 •45(,00 	 .55000 

	

t4.55-4 	 9.42j 	 55.131 

	

5E.548 	 10.498 	 46 • 049 

hTj»1C NuMuLe., 	 12.0 	 30.0 

6/LIu1T FRACT1UN 	 1.°U‘u0 	 .40000 	 .60000 

RF_L. 1i41.. A5.  C. 	 67.883 	 7.756 	 60.127 

REL,INi., Aii5 4 Ar e ilu. Cul.e.„. 	 61.664 	 8.740 	 53.144 

St'01 ht..M6Pr. 17 

•.T074:1C NumBERS 	 12.0 	 30.0 

qE16Mr FRACÏ1Qw 	 1.0000U 	 •300 1..0 	 •70000 

REL. IMF., A. COK. 	 75.16) 	 5.057 	 70.112 

12E1..1N1. ,  Aa,,, ...- AT.N). cc,,;. 	 6zJ.62) 	 5 • ità 	 63.78q 



30.0 

.97000 

,)7.01e. 

12.0 

.03000 

.371. 

SPOT Lt.i.4BEN V. 	 . 

hrcm.t. NumpEKb 	 12.0 	 30.0 

WEIGiU eNé.C110N 	 1.00000 	 .25000 	 .75000 

REt. 1Nr., Abs. cùN. 	 79.053 	 3.9.Ji 	 75.100 
. 

RFL..iNT., iL,S + Ar.No. u0R ,_,. 	 .970 	 4.017 	 69.353 

SPOT MuMBFR .I.') 

hT0.410 NuMbEKS 	 le.0 	 30.0 

w.r FR40110:1 	 1.00100 	 .20J0) 	 .80000 

RE._. Idr., A83. ,:.- OR. 	 u3.1u? 	 2.g -it 	 60.085 

i.EL.INI., ABS f- AT.NO. C. 	 78.613 	 3.521 75.092 

SPOI miolti•k.; 2(1 

ATor.tic uumeues 	 12.0 	 30.0 

WL.Iumf FNACr1oN 	 1.00001 	 .15000 	 .85000 

1 ■ £,L. INI.r  Ad.  LO‘t. 	 87.176 	 2.1U8 	 85.068 

REL.1N1.• AbS + AT.NO. CRS. 	 L3.541 	 2.526 	 31.015 

SPOT NUMecR  2 1 

AT0m1C NUMBEq5 	 12.0 	 30.0 

dEl(MT rRACIIvw 	 1.000UO 	 .10900 	 .90000 

SEL.  1NT., ABS. C'Di;. 	 91.379 	 1.331 	 90.048 

REL.INI:g Ats5 + Al.NO. CO3. 	 3i.749 	 1.616 	 87.133 

Ut.J4 -...Ld 2 2  

12.0 	 30.0 

Wt1 (JH1 r:RmCTIoN 	 1.00000 	 .05000 	 .95000 

REL. lAr.. MUS. CON. 	 95.657 	 .632 	 95.025 

REL.INT., ASS + AT.MO. CURS. 	 94.235 	 .777 	 93.457 

A1uM1C NumbERS 

NUMerR 23 

ATomIC NUMbERS 

dEIGFh ,-42ACT1Orl 

REL.  ittl.r AdS. c,JR. 	 97.3d7 

1.CJOUO 



RE,Ir.f.r ANS + AT.NO. CONL:.

,PJT :U ^eER 21.

4f0MI-' NJMBGRS

!rE iGH1 1=RAC I iOA(

REL. 1,11T.. A95, COR.

REL• IN(. r AE:^ • AT.NO. CORS.

^^.E,U7 .460 96.048

12.0 an. O

1.0o0GU .0?.UU3 .98000

9h. 2:)o .245 98.010

'i7.Lc'? .30+ 97.356

SPOT (VVMBER 25

A70NIC NJNQEH:;
12.U 30.0

'WE1:,HT FRa^--iCN 1.GJ(.u,i .010u0 .99000
RE^. 1WT.. AE^y. 99.727 .121 99.005
REL .lkl. ADS + AT.Ni.. COPS. 9c.Et24 .151 96.673

5PO'T NkJMBLR 2u

ATOH1C Nvb1gER`•+
12.U 30.0

NEIGHT FRaCT10N 1.nUODU .00500 .99500

PEL. INT.. 4,13. co,.
99.563 UoU 99.503

Rf-L.1Nf.r ABr ♦ Af.Ni. CvüS. J9.411 .07i 99.336

s C.1t•
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APPENDDC 3  - INPUT REQUIREMENTS  

3.1 INPUT LIST FOR CORRECTION PROGRAMME (With Notes on the 
Selecticin of Parameters): 

(a) Machine control cards for the Univac 1108 terminal at the 
Department of Energy, Mines and Resources. 

(b) Comment cards (C in first column) identifying the various 
names employed in the programme and the correction mode 
numb  ers.  

(c) Programme reader and printer identification numbers. These 
must be punched by the user and inserted in the programme 
deck. As supplied, the reader is identified with x = 1 and the 
printer by y = 3. These are directly after the card Integer X, 
Y at the beginning of the programme. 

(d) Programme deck. 

(e) Univac 1108 data input card. 

(f) Eleven backscatter matrix cards (blue). 

(g) Total error and maximum number of iteration card - supplied 
as 0.0005, 20. 

(h) Problem card with: 

(i) problem number 
(ii) number of elements 

(iii) angle of incidence of the electron beam, with respect 
to the normal, to the specimen surface, in degrees. 

(iv) accelerating voltage, in kilovolts 
* cc -line characteristic fluorescence correction code 
* (vi) 13 -line characteristic fluorescence correction code 
• (vii) atomic number correction code 
* (viii) bremsstrahlung fluorescence correction code (only in 

combination with (vii) 

* These  corrections are chosen by placing a 1 in the 
relevant field or omitted by placing a 0. 

(i) Element cards with: 

(i) atomic number 
(ii) atomic weight 

(iii) critical excitation potential of the line used for analysis, 
in kilovolts 



- 64 - 

(iv) average ionization potential in kilovolts - taken from the 
Duncumb and Reed tabulation. (N.I3:-The  latter  is in 
electron volts.) 

(v) take-off angle - in degrees. 
(vi) compound standard factor, j. e., the corrected weight 

fraction from the prediction programme 
(vii) element symbol - not read into computer 

& -line absorption coefficient array 

A series of cards, one or two per element for each element in 
the problem. The order of the cards and of the coefficients on 
each card must be the same as the order chosen for inserting 
the element cards. If Heinrich's tables are to be employed, 
there is great convenience in taking the natur.1 order of 
increasing atomic number. The absorption coefficients in 
Heinrich's tables are then in the same array on the page as is 
required on the series of input cards; i.e., reading left to right 
along the respective element's row in the table gives each card's 
coefficients. Proceeding down the page gives the corresponding 
rows for the other elements. 

(k) Fluorescence coefficient array 

These are found from Reed's table, keeping the same order as 
for the absorption array, i.e., radiation fluorescing or being 
absorbed down each column per absorber across the rows. The 
leading diagonal of the array will contain only zeros, i.e., no 
self-fluorescence is possible. 

a-line coefficients should be denoted by a minus sign so that the 
computer will recognize it as such. 

The recorded J(A) factors are for Oc-lines and must be multiplied 
by the relative intensity ratios for a-lines. These are approximately 
0.1 and 0.4 for K and L radiations respectively. 

(1) a-line absorption coefficient array 

If a -line fluorescence is to be computed, then for each 0-line 
the appropriate absorption coefficients are inserted in the column 
of the exciter line. Other spaces in the array can be set equal 
to zero or merely left blank. 

(m) K- or L-edge absorption coefficients 

These are read from Springer's table. Care must be taken to 
ensure that the appropriate value is used for lines adjacent to the 

CD 
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low-energy side of the edge; it may prove better to use the
higher energy coefficient.

(n) Number of analyses cards

(i) number of specimens - or number of times that
standards are recorded

(ii) number of spots per set of standard readings

(o) Standard cards - one per element in the order of the element
cards

(i) standard intensity - counts per second
(ii) background - counts per second

(iii) dead time - microseconds. May be omitted if not needed.

(p) Specimen cards - one per element in order of the element cards

(i) intensity of element from specimen - in counts per second
(ii) background intensity from specimen - in counts per second

(iii) guess factor - this is for cases of sevère corrections
which may cause excessive or divergent iterations or

where previous experience, e. g. , the prediction programme,
has shown that su6h and such a factor is approximately
correct, and so save computer time on slower machines.

(q) Whatnext card - this has a blank, a 1 or a -1 in the first five
columns and is used to route the calculations so that the
ratio of standard to specimen readings can be varied and
so that the elements involved can be altered.

3.2 INPUT LIST FOR PREDICTION PROGRAMME

For simplicity, only the changes will be noted.

(g) Delete - not required for this programme

(h) Problem card with:

(i) problem number`
(ii) number of elements or components

(iii) number of analyses
(iv) angle of incident electron beam, with respect to

the normal, from the specimen surface - in degrees
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(v) accelerating voltage - in kilovolts 
(vi) a-line characteristic fluorescence correction code 

(vii) f3 -line characteristic fluorescence correction code 
(viii) atomic number correction code 

(ix) bremsstrahlung fluorescence correction code ( only 
if (viii) is also chosen) 

Weight fraction cards. (Insert between (j) and (k). ) 

A series of cards, one or two per analytical point, recording 
the required weight fractions. The order of the weight 
fractions must be the same as that of the element cards. 

(n),  (o), (p)  Delete - not required for this programme. 

( k 
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APPENDIX 4  - CARD FORMATS AND DEFINITIONS OF SYMBOLS  

(The number of cards is noted in parentheses beside the card title.) 

(11) 	Duncumb and Read Back-Scatter Matrix Cards  (11 F6.3) 

(Blue cards, already punched. If shuffled, replace in order 
of decreasing magnitude of contents.) 

(1) Precision Card  (F10.3,  110) 

ETA 	 ITRN 
1 	 10 	11 	 20  

0.0005 	 20 

ETA = maximum sum of moduli of errors 
on iteration as a weight fraction. 

ITRN= maximum number of iterations. 

(2) Correction Problem Card  (*2I5, 2F10.3, 415) 

NPROB NCOMP 	PSI 	V 	NFLCD , NBETA N.ATCD NBREM 

1 	5 	6 	10 	11 	20 	21 	30 	31 	35 	36 	40 	41 	45 	46 	50 

100 	3 	0.0 	25.0 	1 	0 	1 	0 

NPROB = problem number 
NCOMP = number of elements 
PSI 	= incident electron beam angle with respect to the 

normal to the specimen, in degrees 

V 	= accelerating potential, in kilovolts 
NFLCD = fluorescence code 
NBETA 	-line fluorescence code 
NATCD = atomic number correction code 
NBREM = brernsstrahlung fluorescence code 

* 1 for correction, 0 for omit. 

* 
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For the Prediction programme the Precision Card is omitted and 

the Problem Card becomes: 

(1) Prediction Problem Card  (5X, 315, 2F10.3,  415)  

NPROB NCOMP NSPOT 	PSI 	V 	NFLCD NBETA NATCD NBREM 

1 	5 	6 	10 	11 	15 	16 	20 	21 	30 31 40 	41 	45 	46 	50 	51 	55 	56 	60 

104 	3 	1 	0.0 	20.0 	0 	. 	
1 	0 

NSPOT number of sets of predicted data. 

(NCOMP)  Element Cards  (6F10.4) (5F10.4 for Prediction Prog.) 

	

ATNO 	ATWT 	VO 	AVEPOT THETA 	(CSTD) 
1 	10 	11 	20 	21 	30 	31 	40 	41 	50 	51 	60 	76 	80 

	

12.0 	24.32 	1.303 	0.133 	20.0 	 Mg 

ATNO = atomic number 
ATWT = atomic weight 
VO 	= X-ray line critical excitation potential, in kilovolts 
AVEPOT = mean ionization potential in kilovolts, after 

Duncumb and Reed 
THETA = take-off angle, in degrees 
CSTD 	= compound standard factor from Prediction programme 

End of card shows element symbol in non-read  field,  

(NCOMP) ce-Mass Absorption Cards (7F10.3) 

El 	 E2 
1 	10 	11 	20 	21 

	

463.6 	32.4 

	

9507.0 	49.0 

E2, etc; = EMITTER 1,2 

A1, A2, etc; = ABSORBER 1,2 
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The prediction programme has the following cards for weight
fractions:

(NSPOT) Weight Fraction Cards (7F10.3)

W1, 2, etc; = weight fraction of element 1, 2

(NCOMP) Reed J (A) Factor Cards (7F10.3)

F1

F2

F3

X 1, X 2, etc; = fluorescing wavelength 1, 2
F1, F2, etc; = element fluoresced 1,Z

(NCOMP) P-Mass Absorption Cards (7F10.3)

A1

W 1 W2 ytir 3
10 11 20 21 30

0.995 0.005

0.99 0.01

À 1

10
X2

11 20
X3

21 30

0.0 0.132 0.0

0.0 0.0 0.0

0.018 0.018 0.0

A2

B1 B2

1 10 11 20 21

0.0 255.5

0.0 37.0

Al, A2, etc. - absorber 1, 2

B1, B2, etc. - emitter 1, 2

(Zn Kg in Cu and Zn used as illustration.)
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(NCOMP) K- or L-Edge Mass Absorption Cards  (7F10.3) 

KLi 	 KL2 
1 	10 	11 	20 	21 

KL2 = critical excitation wavelength 1,2 
A1, A2 = absorber 1,2 

(i) Number of Analyses Card  (215) 

	

NSPEC 	NSPOT 
1 	5 	6 	10 

	

1 	 1 

NSPEC = number of specimens or times 
that standards are recorded. 

NSPOT = number of analyses per set 
of standard readings. 

(NSPEC) Standard Cards  (3F10.3) 

STD 	 STDBG 	DT 
1 	10 	11 	20 	21 	30 

	

1.0 	 0.0 	 0.0 

	

23127.0 	 127.0 	 0.0 

	

12060.0 	 60.0 	 0.0 

STD 	= standard intensity in cps. 
STBDG = standard background in cps. 
DT 	= deadtime in microseconds; 

may be omitted if desired. 

( 9e Difference determination) 



(* Difference determination) 

(1) Whatnext Card  (15) 

NLSET 

1 	5 

-1 
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(NSPOT) Specimen Cards (3F10.3) 

SPEC 	 SPBG 	 GUESS 

1 	10 	11 	20 	21 	30 

	

0.0 	 0.0 	 0.0  

	

18517.0 	 138.0 

	

98.6 	 62.0 

SPEC = specimen intensity cps. 
SPBG = specimen background cps. 
GUESS = estimated correction factor for faster 

computation - may be omitted if desired. 

For Correction Programme: 

NLSET = 0 (blank), start new Number of Analyses Card 
= 1, start new Problem Card 
= -1, end calculations 

For Prediction Programme: 

NLSET xt 0 (blank), start new Problem  Gard  
= 1, end calculations 
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ADDENDUM TO THE PREDICTION PROGRAMME 

A routine for calculating theoretical values of Lachance's 

a -factors ( 1 ) from the predicted intensities has been incorporated into 

the Prediction programme. 

In the a-factor method the weight fraction CA, of component A, 

is related to the relative intensity RA by 

CA = RA (  1+  CB «AB' ) 

for the binary A-B, and by 	- 

CA = RA ( 1 + CB (CAB + CC CrAC) 

for the ternary A-B-C etc. 

In ternary and higher systems the ô'-factors may be derived from 

the appropriate binary systems; therefore only the latter systems need be 

computed. 

The routine is obtained when either a +1 or a -1 is inserted in 

columns 1-5 of the Problem Card. 

(1)  G. R.  Lachance, Geol. Surv. Canada, Paper No. 64-50 (1964). 



These values of the LANDT code give respectively the &-factors

in addition to, or instead of, the predicted intensity data. Leaving the

LANDT code blank causes the d-factors to be omitted. Up to 15

compositions may be computed at any one time.

The changes in the (x's with varying degrees of correction can

readily be seen in columns G1-G4. These are equivalent to the correction

combinations chosen, although for the time being the effects of

bremsstrahlung have been neglected.

RHP:(PES) gin


