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ABSTRACT 

A program has been developed for computing the ESR spectrum of a collec­
tion of randomly oriented spins subject only to an electronic Zeeman inter­
action and having a Lorentzian single crystal line shape. Other single crystal 
line shapes, including numerical solutions of the Bloch equations, can be 
accommodated with minor modifications. The program differs in several features 
from those existing elsewhere, thus enabling one to study saturation effects, 
over-modulation effects, both absorptive and dispersive signals, and second and 
higher order derivative signals. 
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ESR POWDER LINE SHAPE CALCULATIONS 

I. Introduction 

In extending the applicability of ESR from the study of radiation defects 

in single crystal material to similar studies in amorphous insulating materials, 

one must try to understand and model the resulting change in line shape. 

Specifically, it was decided to model as simply as possible those interesting 

features which presented themselves during a recent studyl of the E{ defect 

center (an electron trapped at an oxygen vacancy in the SiOZ network) in 

amorphous silica. 

This effort has resulted in the development of a flexible computer program 

for calculating the ESR spectrum of a collection of randomly oriented spins, 

with the approximation that the only interaction present is the electronic 

Zeeman interaction and that the single crystal line shape is Lorentzian. This 

program, though similar to those existing elsewhere and described in various 

professional journals, differs significantly in several features, enabling one 

to study saturation effects, overmodulation effects, both absorptive and dis~ 

persive signals, and second and higher order derivative signals. Further, the 

program is written to facilitate changing the single crystal line shape function, 

with the future possibility of inputting a numerical solution of the Bloch 

equations, thus enabling the study of passage effects. 

1 J. Vitko, Jr., (SLL) , M. MOran, (LLL), and M. Schwab, (LLL), to be published. 
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This report is a description of the resulting program. Sections II-III 

trace the development of the line shape equation,explicitly stating the under­

lying assumptions. Additional program features, as well as future directions, 

are discussed in Section IV. User intructions and sample graphical output 

appear in Section V. For those desiring additional detail, Appendix I con­

tains the derivation of the line shape equation for the axially symmetric case, 

and Appendix II contains various program details, including flow chart, variable 

list, and a discussion of numerical techniques used. Nficrofiche containing a 

program listing and sample numerical output is attached to the inside back 

cover of this report. 

II. Approximations 

A. In ~eneral the effective spin Hamiltonian can be quite complicated, 

e.g., Eq. (1): 

~ = B SogoH + sonos + SoAoT + T·QoT - yfi ToH (1) 

where the first term describes the electronic Zeeman interaction, second 

term the fine structure, third term the hyperfine interactipn, fourth 

term the nuclear quadrupole interaction, and the fifth term the nuclear 

Zeeman interaction. 

We shall ignore all but the electronic Zeeman interaction, i.e., we treat 

(2) 

B. The ESRline shape in an amorphous material may differ from that in a 

single crystal for two reasons: 
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1. If the g tensor is anisotropic there will be an orientational 

broadening due to the fact that the defect is randomly oriented 

with respect to the applied magnetic field; 

2. There may now be a distribution of effective spin Hamiltonian 

parameters which reflect the distribution of some physical property 

in the glass structure. 

In this treatment we ignore (2), i.e., we assume that the defect is 

characterized by a unique set of spin Hamiltonian parameters. Further, 

we assume that the principal axes of the g tensor are randomly oriented 

with respect to the applied field. 

C. In general, for an anisotropic g tensor the transition probability (due 

to the microwave field H~) is also a function of the orientation, and 

hence its affect on the line shape must also be considered. In 

Appendix I, we show that for small anisotropies this effect is small. 

In the program we assume the transition probability is independent of 

orientation. 

D. An isotropic Lorentzian has been assumed for the single crystal line 

shape. 

III. Powder Line Shapes 

Having explicitly stated our approximations, we may proceed to the 

calculation of the powder line shape. 

, . , 
Let Y(H-H) be the line shape in the single crystal, where H is the 

resonant magnetic field and is given by 
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I = hv/g S (3) 

where 
I 

g = (4) 

and Gi is the angle between the applied magnetic field and ith principal axis 

of the g tensor. 

The line shape in the powder is then given by 

I (H) = ~f Y(H-H') an 
4~ 

4~ solid angle 
(5) 

By careful application of Eq. (3) and (4) one can transform2 the integral in 

Eq. (5) from an integral over all orientations to an integral over all allowed 

values of g' or equivalently to an integral over all possible resonant fields 

H'. The results of such a transformation are conveniently written as 

I (H) (6) 

where 

(i) S(H') is known as the shape function, and S(H')dH' may be thought of 

as the probability that a randomly oriented molecule of g tensor 
I I I 

g3 > g2 > gl will have its resonant field between H and H + dH ; 

(ii) the g values are relabeled, if need be, so that g3 > g2 > gl' 

Naturally the labeling does not affect the physics in any way, 

however, the ordering g3 > g2 > gl has been assumed in deriving an 

explicit function for S(H' ), and 

2Por details see P. K. Kneublihl, J. Chern. Phys. 33, 1074, 1960, and C. P. Poole, 
Electron Spin Resonance, John Wiley & Sons, c 1967, p. 826 ff. 
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(iii) HI hv . H2 = hv 
H3 

hv = 
Sgl 

, 
Sg2 = Sg3 . 

The shape factor S (H' ) is given by 

S(H') = 0 o~ H' ~ H 
3 (7) 

S(H') 2 HI H2 H3 K(k) H3 ~ 
, 

= -
H,2 ( 2 '2)172( 2 2)17

2 H ~ H2 
'IT 

HI -H H2 -H3 

S(H') 2 HI H2 H3 K7l/k) H2 ~ 
, 

= 
H'2 

H ~ HI 
'IT ( 2 2)1 2( ,2 2)17

2 
HI -H2 H -H3 

S(H') = 0 

where 
1 

K(k) =.l" ( 2)172(' 2 2)172 ' i.e., an elliptic integral 
o I-x l-k x 

(8) 

of the first kind, 

and 
( H 2_H 2)(H'2_H 2) 

k2 _ 1 2 3 
----------=---(H12~ H' 2)-(Hz

2;:H3
2J-n--------

For a single crystal line shape we have used the standard Lorentzian3 

expressions for the absorptive (X") and the dispersive (X') components, 

i.e. , 

3A more general treatment would have assumed an inhomogeneous single crystal 
line shape which is given by the convolution of a Gaussian distribution with 
a Lorentzian homogeneous line shape. Such a procedure introduces another 
fitting parameter (in addition to the Tl , T2 of the Lorentzian line), i.e., 
the width of the Gaussian distribution. 
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where 

1 

Y(H-H') = Absorption 
1 + s 

Y(H-H') Dispersion 

~1/2 = full width at half maximum and is related to the transverse 

relaxation time T2 through the expression 

2 

and s is the saturation parameter 

s = 

(10) 

(11) 

(12) 

(13) 

where y, the gyromagnetic ratio, = gl3/n (13 = Bohr magneton) and the micro­

wave field H is given by x 

* Hx = 2Hl cos wt • 

It should be noted that we have assumed the single crystal line shape and its 

saturation behavior to be isotropic, specifically we have assumed that Tl and 

T2 are not a function of orientation and that 

12 

Y = £ ~ g313 
n - T (14) 



The inclusion of the saturation parameter s allows us to examine the micro-

wave saturation behavior of the powder line shape, an area that to date has 

been largely ignored. Besides being of intrinsic interest, this serves as 

an additional test of the fitting parameters obtained in the unsaturated 

regime. 

IV. Additional Program Features 

A. Effect of Ovennodulation 

For reasons of signal to noise considerations, one does not detect I(H) 

but instead superimposes a weak modulating field (Hm sin wmt) parallel to the 

applied static field and detects the component of I(H + ~ sin wmt) that 

appears at a frequency wm' Expanding I(H + Hm sin wmt) in a Fourier series 

we have 

thus the in phase signal (phase referenced to modulating field) will be 

given by ~(H) and the out of phase signal will be given by bN(H). 

Equivalently, for Hm small we could have expanded I(H + Hm sin wmt) in 

a Taylor series in which case 
(16) 

I (H + H sin W t) = I + I' x (H sin w t) + !.2 I" x (H sin w t) 2 + •• m m m m m m 

where ' = ~, and all derivatives are evaluated at H 

or, making use of the trignometric identity 
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· 2 112 Sln 8 = "2 - "2 cos 8 

I (H + H sin w t) = I + !. I I I H 2 + I I H sin w t m m 4 m m m 

- !. I I I H 2 cos 2w t + 
4 m m 

Thus for small H one can make the identification m 

= H II 
m = 0 

= 0 = -!.H2I" 
4 m 

(17) 

(18) 

(19) 

It is because of this identification of al (H) with II that one says he 

is doing 1st derivative spectroscopy. Clearly this is only an approximation 

and as Hm increases in magnitude the observed signal, i.e., al (H), begins to 

depart from the signal calculated by simply taking the first derivative of 

I (H) . This departure is known as an "overmodulation effect. I I Because this 

computer program allows us to calculate ~, bN through use of the subroutine 

F0UR, one can study overmodulation effects in powder line shapes and compare 

this to overmodulation effects in Lorentzian and Gaussian line shapes. Other 

areas where this feature will prove particularly useful is in 2nd (and higher 

order) derivative spectroscopy. 

B. The Case of Gaussian Broadening 

Many ESR experimentalists have developed an "intuitive" feel for the 

effects of overmodulation and saturation on inhomogeneous broadening in single 

crystals. This inevitably results in comparing the behavior of a powder 

broadened line with that of a Gaussian broadened single crystal line. To 

facilitate this comparison we have included the possibility of substituting 
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the Gaussian shape function of Eq. 20 

where 

S(H') _ 2 (ln2 )1/2 
- lili* 1T exp 

1/2 [ (

HI - H 2] 
-ln2 } m*lI:) 

lili*1/2 = full width at half maximum 

H hv .. . 
o = g3B ' assumIng Isotropy, I.e., gl = g2 = g3 

(20) 

in lieu of the powder shape function of Eq. 7. This substitution is accomplished 

by appropriate choice of the program parameter lFUNC (to be described later). 

C. Future Directions 

One obvious future direction points to the inclusion of more terms in 

the Hamiltonian, e.g., Eq. (1). This could not be done by simply extending 

this program, but would call for a different approach to line shape calculations 

(for a review of different approaches see, e.g., P. C. Taylor, J. F. Baugher, 

and H. M. Kirz, Chern. Rev. ~, 203, 1975). 

Another, less obvious extension, is to take a more general approach to 

the single crystal line shape, initially along the lines of footnote #3, and 

more ambitiously to numerically solve the Bloch equations (using as input the 

experimental operating parameters) so that one can adequately describe passage 

effects. 4 Because these dynamic effects can be complicated, it is suggested 

that they first be studied in a simple system, for which corresponding single 

crystal data is available or readily attainable; the El' defect in silica 

appears to be such a system. 

4 M. Weger, Bell System Tech. J., 1013, 1960. 
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Finally, one may wish to relax the assumption that the defect is charac­

terized by a unique set of parameters gl' g2' g3 and instead allow for a dis­

tribution of these parameters. One must then make the connection between a 

distribution of physical parameters (e.g., bond lengths and bond angles) and 

the resulting distribution in g values, and examine the effects of correlation 

(e.g., depending on the microscopic physical origin of the distribution in g 

values, the distribution of gl may be correlated with the distribution of g2' 

etc.), on the observed line shape. This kind of study is currently being 

done by G. E. Peterson, C. R. Kurkjian, and A. Carnevale (e.g., Phys. and 

Chern. of Glasses 15, 52, 1974). 

V. Use of Program 

To insure maximum flexibility, the user must write his own program con­

sisting mainly of appropriate calls to the subroutines C0NSTNT, SIGNAL, or 

F0UR (which may be obtained by attaching the file REHF0RVITK0, ID = VITK0) 

followed by desired plotting calls. 

The call to C0NSTNTmust come before all other calls since this reads 

in input data from NAMELIST VITK0 and also supplies the constants necessary 

for subsequent calculations. Required input parameters including computer 

name, conventional symbol, and appropriate units are specified in Table I. 

~ dv ll 

To calculate X I, X I I, cur ' or 'dir simply specify the appropriate value 

of IFUNC in NAMELIST VITK0 and CALL SIGNAL (XPL0!, YPL0T, NPTS, FACL The 

user must specify 

1. NPTS - the number of equidistant points at which the signal will be 

calculated, currently limited by dimension statements within REHF0RVITK0 

not to exceed 501 points. 
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TABLE I 

Name List Variables 

1. Gl:: gl 

2. G2:: g2 

3. G3:: g3 

where gl' g2' g3 are the eigenvalues of the g tensor. Because calculation 

of a powder line shape involves a mapping from fIg space" to "H space" we 

have arbitrarily assumed 

g3 > g2 > gl . 

It is essential that the user follow this same convention in ordering g 

values. 

4. TONE:: Tl (sec) where Tl characterizes the spin-lattice relaxation of 

the single crystal line shape and is assumed isotropic. 

5. DELTAH:: ~Hl/2 (gauss), full width at half maximum of the single crystal 

line shape which has been assumed to be Lorentzian. 

6. DELTAHS:: AH*1/2 (gauss), the full width at half maximum of a Gaussian 

inhomogeneous distribution. 

7. HISTAR:: H*l (gauss), amplitude of the rotating component of the micro­

wave field, i.e., the cavity field H is given by x 

Hx = 2H*1 cos wt . 

8. GNU:: v(Hz) , the microwave frequency. 

9. IFUNC :: 1 Gaussian Shape Function = Absorption Case 

2 Gaussian Shape Function = Dispersion Case 

3 Gaussian (Derivative) = Absorption Case 

4 Gaussian (Derivative) = Dispersion Case 

5 Powder Lineshape = Absorption Case 

6 Powder Lineshape = Dispersion Case 

7 Powder Lineshape (Derivative) = Absorption Case 

8 Powder Lineshape (Derivative) = Dispersion Case 

NOTE: When using SUBR0UTINE F0UR, IFUNC should be 1, 2, 5, or 6 only. The 

"derivative" signals may be obtained by specifying the appropriate 

Fourier coefficient. 
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Z. FAC - a parameter specifying the initial and final points of the magnetic 

field interval, Hi and Hf , over which the signal is to be calculated. 

For the powder line shape case 

__ hv where H. 
J gjS 

For the Gaussian case 

1 
Hi = Ho - FAC x (2 lili* liZ) 

Hf = Ho + FAC x (~ ilH*1/Z) 

(Zla) 

(Zlb) 

(ZZa) 

(ZZb) 

where the Gaussian is centered at a field Ho (in gauss) and is of full 

width at half maximum LlH*l/Z (in gauss). 

SIGNAL returns two arrays, both of which nrust be dimensioned in the 

calling program. 

1. XPL0T - a user dimensioned array, of dimension NPTS or greater, contain-

ing the magnetic field values, in gauss, at which the signal was calculated. 

Z. YPL0T - a user dimensioned array, of dimension NPTS or greater, containing 

the calculated signal. YPL0T (I) is the signal amplitude at the magnetic 

field given by XPL0T (I). 

If one wishes to calculate the Fourier series expansion of the field 

modulated signal, i.e., 

18 

00 

(H + Hm sin wmt) = } ao + L r~ sin (N wmt) + bN cos (N wmt)] 
N=l ~ 

(Z3) 



the appropriate call is CALL F~UR (XPL~T ,YPL~ ,NPTS,IFLAG,HSUBM,~GAM,N,FAC). 

The user Imlst specify: 

1. NPTS - description same as for SIGNALS 

2. IFLAG - if IFLAG = 1, YPL~T = aN 

IFLAG = 2, YPL~T = bN 
where aN' bN are defined as in Eq. 23. 

3. HSUBM - the amplitude of the modulation field, Hm, in gauss 

4. ¢lMEGAM - the modulation frequency, W , in Hz. Note that ¢MEGAM should m 

not affect the calculation and may be left at some arbitrary value, 

say 1 kHz. 

S. N - specifies Fourier coefficient of order N. 

6. FAC - description same as for SIGNAL. 

F~UR returns two arrays, XPL~T and YPL~T, the descriptions of which are 

the same as for SIGNAL. 

To verify that we have correctly programmed the basic lineshape calcu-

lations, we have hand digitized a powder lineshape for the m-complex in Ge02 
as calculated by T. L. Purcell,6 and compared it with our own calculation. 

Since both calculations use identical lineshape equations and input parameters, 

the computed signals should agree. This comparison is shown in Figure 1.7 

SFOUR calculates I(H) at NP points, does a cubic spline fit to I(H) and then 
calculates the Fourier coefficients at NPTS. NP is a parameter internal to 
the program and has a current default value of 101. For further discussion 
of NP, as well as some subleties about the interval over. which the calculation 
is performed, the user should consult Appendix II. 

6T. L. Purcell, Thesis, University of Tennessee, 1968. 

7Figures 1 and 2 are indicative of program capabilities when used with nISSPLA 

graphical software on a Tektronix 4014 Intercom Terminal tied into a CDC 6600 
computer. 
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Given the inaccuracies involved in hand digitizing a published figure, and 

the fact that the only adjustable parameter in the comparison was the overall 

signal amplitude, the agreement is found to be quite satisfactory. 

Figure Z illustrates the effect of overmodulation on an ESR power signal, 

in this case the E'l center in SiOZ. The first derivative calculation and the 
-6 exact lineshape calculation for H = 10 gauss given identical results, as m 

well they should (note the solid line actually gives the result of both of 

these calculations at some ZOI points; the squares are merely labels and are 

placed at every tenth point). However, as one increases the modulation field, 

to one gauss say, the first derivative calculation is no longer sufficient for 

computing lineshapes, and one must do the exact calculation as given by the 

dashed curve. 
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APPENDIX I 

We shall try to illustrate some of the mathematics behind the program 

by treating the somewhat simpler example of a spin 1/2 system possessing axial 

synunetry. 

A. The Effective g Value 

For a totally anisotropic g 

SJzeeman = s· g-. H = S [~ H S + g H S + g H S] -pp P P qq q q rr r r (1) 

where the p, q, r are the principal axes of the g tensor; H , H ,H are p q r 

the components of the applied magnetic field along these axes. S, S , 
P q 

S are the usual spin operators. 
r 

For the case of axial symmetry let us 
A 

1. can the mique axis r 

2. Choose H to lie in the pr plane, and to make an angle e with respect 

to the r axis (see Fig. A-I-la) 

3. Let ~p = gqq = gl; grr = gl I 
then Eq. (1) becomes 

(2) 

One way to diagonalize this Hamiltonian is to transform to a new 

coordinate system p', q', ~, that is obtained by rotating p, q, ~ about 

the q axis through an angle ¢ (see Fig. A-I-lb) defined by 
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A 

r 

H 

Figure A-I-la 

gl sin e gl 
tan<l>=- .=-tane gil cos e gil 

then 

s = cos <I> S I + sin <I> S I 
P P r 

S = S I q q 

S = -sin ~ S + cos ~ S I r ~ pI ~ r 

where 

and 

gl sin e 
sin <I> = g cos <I> = 

A 

r 

----~----p 

gil cos e 
g 

Figure A-I-lb 

_I 2 2 2.2 g = 'I gl I cos e + gl Sln e 

(3) 

(4a) 

(4b) 

(4c) 



Substituting Eq. (4) into Eq. (2) we get 

For a spin 1/2 system this gives two energy levels 

The resonance condition is then simply given by 

Thus g is the effective g value and depends on the orientation of the 

magnetic field with respect to the defect axes. 

B. Orientation Dependence of Transition Probability 

(5) 

(6) 

(7) 

·Here we follow the treatment of B. Bleany (Proc. Phys. Soc. A~, 621, 

1960). 

Let us apply some linearly polarized microwave field, given by HI cos wt. 

Further, let HI make an angle n with the q axis and let its projection on 
A 

the pr plane make an angle 8' with respect to the r axis. 

A 

r 

(See Figure A-I-lc.) Then 

H = H sin n sin 8' lp 1 (8) 

q 

A 

Hlr = HI sin n cos 8' 
P 

Figure A-I-lc 
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Then the perturbing Hamiltonian'~RF' due to the application of the micro­

wave field is given by 

CLf f3Hl ( . 
U1RF = -2- g, S1n n sin 0' S + g, cos n S 

J.. P J.. . q 

+ gil sin n cos 0' Sr) (9) 

where the factor of ~ comes from. resolving cos wt into ~ (eiwt 
+ e- iwt ) 

and retaining the appropriate component. 

Using Eq. (~) we transform to the p', q', r' coordinate system and get 

CLl. = f3Hl I glgll 
Vl -- sin n sin (0-0') S + g:, cos n S + sin n 

RF 2 g p' J.. q' g 

x [il sin e' sin e + ill cos e' cos e] sr,j 

Since we are interested in transitions only we may ignore the term in 

S " which corresponds to a shift in spin energy levels due to the 
r 

application of the microwave field. Introducing the standard raising 

and lowering operators, i.e., 

Eq. (10) becomes 

(10) 

(11) 

(12) 



The transition probability, W, between the states Il/Z> and I-l/Z> is 

given by Fermi's golden rule, 

where p(ll/Z>I)iS the density of final states per unit energy. If we 

assume that p(ll/Z> I) dose not depend on the orientation of the defect 

(13) 

(this assumption is not always valid, e.g., for homogeneous line broad­

ening p ~ l/Tl , so that if Tl is anisotropic p will be anisotropic) then 

the orientational dependence of W is given by the orientational dependence 

of I<l/ZI~RFI-l/Z>IZ. Now 

SZH Z ! (glgll)Z 
1<1/ZI~RFI-l/2>IZ ~ 19 g sinZ n sinZ (8'-8) 

2 Z } + gl cos n (14) 

The common experimental configuration is to have HI perpendicular to the 

applied static field, i.e., 8'-8 = ~/Z, in this case 

(15) 

In a powder all values of n will be equally likely, therefore 

Z Z g II 
( 

Z. ) 

I<l/ZI~~RFJ-l/Z>I - gl 7 + 1 (16) 

Now g varies monotonically from gl I (8 = 0) to gl (8 = ~/Z). Thus the 

maximum variation in transition probability as one scans the lineshape 

is 
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w(e=o) = 
Wee-7T/2) (17) 

Silsbee (J. App. Phys. 32, 1459, 1961) has found that the g values for 

the El' defect are 

gl = 2.00029 g2 = 2.00049 g3 = 2.00176 

If we approximate this by an axial g tensor, e.g., 

gl = 2.00029 = 2.00176 

We find that 

w(e=o) ] _ 
W(e=7T/2) - 0.99927 

max 

i. e., the transition probability varies by less than 0.1% across the 

line shape. Therefore, it is reasonable to neglect this variation. 

(18) 

(19) 

(20) 

c. The Powder Line Shape 

As we have stated earlier, the powder line shape I(H) is given by 

2n 7T 

I(H) = 17Tf Y(H-H') <ill = 4~ f d</> f Y(H-H') sin e de (21) 
47T solid angle 0 0 

where Y(H-H') is a single crystal line shape. 
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For axial symmetry this reduces to 

7T 

I(H) = } f Y(H-H') sin e de (22) 

o 

further, the defect cannot tell whether H is parallel or anti-parallel 
A • 

to the r ax1S, therefore, 

7T/2 

I(H) = f Y(H-H') sin e de 
o 

(23) 

What we would like to do is to transform this from an integral over 8, 

to one over H'. To-do this, recall from Eq. (7) that 

H' hv 1 
= T ( 2 2 2 2 )1/2 

gIl cos e + gl sin e 

Therefore, 

I (H) 
H' = Hl 

= f Y(H-H') sin e (:' ) dH' 

H' = HI! 

hv hv 
where HII = Sgll and Hl = Sgl . 

But from Eq. (24) we see that 

. de 
S1n e aH' = 

2 

2 
ex. 

= ex. H,3[ 2 2J 
hv where ex. = T . 

gIl -gl 

(24) 

(25) 

(26) 
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Simplifying the above expression and defining the shape function S(H') 

gives, for gl I > gl ' 

S(H') (27) 

elsewhere 

A crude feel for the behavior of S(H') can be gotten by examining S(H') 

in the limit of small g anisotropy. 

In this case HII tV H1 tV HI, and 

S(H') '\t 
1 (28) 

Thus S(H') looks something like Figure A-I-2 

Figure A-I-2 S(H') 

The divergence at HI = H1 can be traced back to the factor sin e in 

Eq. (22). Physically it arises because the number of spins whose r 
axis make an angle e with respect to the applied field is proportional 

to sin e de; thus the largest number of spins have r perpendicular to 

H and hence are characterized by g1' 



The powder line shape is then given by 

I (H) --/~ S(H') Y(H-H') dH' 

HI I 
The procedure is very similar for the case of complete g anisotropy, 

only S(H') becomes somewhat messier and the underlying ideas are 

obscured by the algebra. 

(29) 
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.. 

APPENDIX II 

This suite of codes performs two tasks, one accomplished by calling 

G0NSTNT and then SIGNAL and the other accomplished by calling C0NSTNT and 

then F0UR. 

Subroutine C0NSTNT reads in the data (see comment cards at the beginning 

of each routine for more details) and from this calculates certain quantities 

which are stored in common block /VITK01/. (The method of data transmission -

in this case NAMELIST statements - will have to be modified at most instal-

lations.) 

Subroutine SIGNAL returns an array of values 
00 

00 

/S(H') ~ Y(H-H') dH' 

00 

I(H) = / SY(H')dH' = 

o 

/S(H') Y(H-H') dH' 
o 

o 

the selection for SY(H') depending upon an input parameter IFUNC (see comments 

at the beginning of SIGNAL for more details). 

Subroutine SIGNAL calls subroutine C0NV0L which determines the useful 
00 

finite subintervals of [0,00) for calculating I SY(H') dH'. G0NV¢L then 
o 

calls on a numerical integration routine GAUSS to compute the finite integrals • 

MOre detailed information on C0NV0L appears in this appendix. 

The C0NSTNT, F0UR sequence calculates the Fourier coefficients of G(t) = 
I(H + H sin w t) as a function of H. Details of F0UR are given in this m m 
appendix. 
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Figures A-II-l and A-II-2 show the subroutine linkages. Figure A-II-3 

is a list of the variables as they are used in the codes. 
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Call C0NSTNf 

Read in Data 

SIGNAL calculates I(H) as a function of H, 
dv ' ~ where I (H) may be X', XII, dH-'<IIr depend 

on user flag IFUNC. 

C0NV~L(H) picks out the 

useful subintervals for 

calculating 

I(H) = l~Y dH' · 
o 

and tests for convergence 

GAUSS performs the 

integrals of SY on sub-

intervals of [0,00). 

SY evaluates 

SY = S(H') Y(H-H') or 

SY = S(H') ~ Y(H-H') 

depending on IFUNC 

Figure A- II-1 
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Call C0NSTNT 

Read in Data 

I 
F0UR calculates the Fourier coefficients of 

G(t) = I(H+Hm sin wm t) as a function of H 

C0NV0L(H) selects useful 

subintervals for calcu­

lating I (H) = foo SY dH 
c 

and tests for convergence 

GAUS8 performs the 

integrals of SY on 

subintervals of [0,00) 

SY evaluates 

SY = S(H') Y(H-H') or 

SY = S(H') ak Y(H-H') 

depending on IFUNC 

36 

SPLIFT fits array 

of calculated I(H) 

values with a 

cubic spline 

Figure A-II-2 

QNC7 calculates the integrals 

G(H;t) 

cos nw t 
m 

GSIN calculates the intergrands 

sin (nu t) m 
G(H;t) 

cos (nw t) m 

I 
SPLINT evaluates the fit 

produced by SPLIFT for 

G(H;t) = I(H+H sin w t) m m 



VARIABLE LIST 

HPRIM = H' HIS = H Z 
1 

r 

HALF 1 = "2 flH1/ Z 
HZS - H Z - Z 

1 * H3S = H Z 
HLFSTR = "2 flH l/Z 3 

BETA = S HI STAR = H * 1 

PLANC = n S = Y(H1*)Z T1/(~ AHl/Z) 

0VRHALF = 1 HSUBM = H 
1 rn 
"2 flH1/ Z 0MEGAM = w 

rn 

elHLFSTR = 1 1 * DELTAH = m1/ Z 
"2 flH l/Z 

* DELTAHS = m l/Z 
GAM\1A = g3 S/n = y 

PI = 7T SY(HPRIM) = S(H') Y(H-H') 

XL0GZ = 1n(Z) GSIN(X) = I(H+ H sin (w x)) sin (nw x) 
rn rn rn 

= !neZ) l/Z / (!. l1li" ) 
GC0S(X) = I(H + ~ sin (~)})) cos (nwrnx) 

PILQ)G 7T Z l/Z 

TEMP = (Z7TflV)/S 

HZERQJ = Ho = (Z7Tnv)/(Sg3) 

H0NE = HI = (Z7Tflv)/(Sgl) 

HZ = Hz = (Z7Tnv)/(SgZ) 

H3 = H3 = (Z7Tnv)/(Sg3) 

Figure A-II-3 
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Subroutine C0NV0L (and CNVLERR) 

Subroutine C0NV0L(H) calculates the function 

00 

I (H) = jS(H') Y(H-H') dH' 
o 

or 
00 

I(H) = jS(H')! Y(H-H') dH' 
o 

(Which of the two is calculated and the definitions of S and Y depends upon 

lFUNC.) 

The particular definitions of S and Y assure us that the products 

S(H') Y(H-H') 

or 

S(H') ak Y(H-H') 

approach zero rapidly outside of certain intervals. The intervals are usually 

so small that a standard Laguerre integration formula for the interval [0,00) 

would have to be of very high degree to detect the substantially non-zero 

portion of the curve. 

Thus, the method used for evaluating the integrals depends on specific 

knowledge of the intervals over which s·y is active. We perform finite inte-

grals in these known regions and check for convergence by evaluating integrals 

on nearby intervals and comparing with the original interval. The specifics 

can be given as: 
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1. If 1 ~ IFUNC ~ 4, let 

1 * DIF = "2 .1H 1/2 

HLn. = H - FAC· DIF 'P 0 . 

I~ = HO + FAC·DIF 

~L~ = HL0 - XFAC·DIF 

HUPUP = HUP + XFAC·DIF 

2. If 5 ~ IFUNC ~ 8, let 

DIF = (~ - H3) + .001 

HL~ = H3 - FAC * DIF 

HL~L~ = Maximum (0, HL~ - XFAC * DIF) 

HUP = HI + FAC * DIF 

HOP 

HUPUP = Minimum (1020 , HUP + XFAC * DIF) 

FAC = 3.0 

XFAC = 10.0 

FAC = 0.1 

XFAC = 20.0 

NOTE: The values of FAC, XFAC, and the upper bound were chosen after 

HUPUP 

experimenting with the code to achieve convergence. They are not 

calculated bounds. 
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3. Calculate 

HL0 
QLEFT = f sy 

HL0L0 

HUP 

QMIDDLE = f SY 
HL0 

HUPUP 

QRIGI-IT = f sy 

HUP 

by calling an adaptive 8-point Gaussian routine GAUS8. 

4. If /QLEFT + QRIGI-IT/ ~ (.Ol)·/QMITDDLE/, then we accept the approximation 

00 f SY = QLEFT + QMIDDLE + QRIGHT 
o 

If /QLEFT + QRIGI-IT/ ~ (.Ol)·/QMIDDLE/, 

then replace HL0 by HL0 - DIF 

HUP by HUP + DIF 

HL0L0 = HL0 - XFAC * DIF 

HUPUP = HUP + XFAC * DIF 

and return to step 3 for a possible second and third try. 

s. If the test in step 4 fails three times, CNVLERR is called, which prints 

out the information about the three tries and calls a halt to program 

execution. If this happens, call the author. 
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Subroutine F¢UR 

Let G(t) = I(H + Hm sin wmt) 

and expand G in a Fourier series 

where 

and 

00 

G(t) = ~ aO + ~ [~sin (N wmt) + bN cos (N wmt)] 

Wm 
b =­N 7f 

7f 

7f 

G(t) sin (N wmt) dt 

N = 0, 1, 2, ... 

G(t) cos (N W t) dt . 
m 

We are interested in obtaining values of ~ and bN as functions of H 

over the range 

HSTART ~ H ~ HFlNAL 

where, if lFUNC is 1 or 2, 
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HSTAIIT = Ho - FAC (~ 611*1/2) 

HFlNAL = HO + FAC (~ flH* 1/2 ) 

(FAC is an input variable to Frt)UR) 

and, if IRJNC is 5 or 6, 

The calling sequence for Frt)UR is 

Frt)UR(HVEC ,Crt)FVEC, 1PTS , 1FLAG,HSUBM,0MEGAM,N,FAC) 

The user is expected to input N, HSUBM = Hm' 0MEGAM = wm' I FLAG , and 1PTS 

according to the rules below. Also, the user must supply dimensioned arrays 

HVEC, and Crt)FVEC of length at least IPTS. The routine will return 

and 

42 

HVEC(1) = HSTART + (I-I) (HFINAL - HSTART) IPTS - 1 ' 

{
~(HVEC(I)) , 

Crt)FVEC (I) = 
bN(HVEC(I)) 

if IFLAG = 1 

if IFLAG = 2 

1=1, ••• , 1PTS 

1=1, ... , IPTS. 



The integration of the intergrals which define the Fourier coefficients 

are carried out by an adaptive Newton-Cotes quadrature routine, QNC7. The 

procedure of QNC7 requires many evaluations of the integrands 

G(t) I (H + H sin w t) _ m m 

and therefore many evaluations of I(H) each of which is an integral itself. 

For the sake of efficiency, I(H) is evaluated NP (default for NP is 101) 

times over the range HSTART - 2H to HFlNAL + 2H and these points are then m m 
fit by a cubic interpolatory spline (through subroutine SPLIFT). The fit is 

then ~ed in the evaluation of the integrals for ~ and bN. Since the inte­

grals require evaluation of I(H + H sin w t), the fit certainly has to extend m m 
± Hm beyond the range of H, which is of interest. The spline fit has an arti-

ficially produced zero second derivative at the end points. To keep this from 
• 

having much effect on the fit near the end points of interest, the fitting 

points are extended to ± 2~ beyond the range of H. This extension of length 

H on either end may be neither necessary nor sufficient, but it seems to work m 
in practice. 

The evaluation of I (H) over HSTART - 2Hm ~ H So HFlNAL + 2Hm and the call 

to the spline fitting routine are carried out in subroutine F0UR. The evalu­

ations of the fit are carried out in subroutine GSIN. The spline is fit to 

NP points (NP = 101 by default). To change the number of fitting points, the 

user may do the following: 

1. Change common block VITK05 in F0UR and GSIN according to the rule 

C~N/VITK05/XH(NP), YH(NP) , YP(NP) , YPP(NP) , WH(3oNP), NP. 
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2. In the calling program, provide the conunon statement referred to in (1) 

and set the value of NP. 

Subroutine F¢UR then makes the calls to the adaptive Newton-Cote quad­

rature routine QNC7. The calling sequence for QNC7 requires that the inte­

grand, which is computed by GSIN, be a function of only one variable. 

Therefore, F¢UR passes copies of the arguments H, HSUBM, N, and ¢MEGAM to 

GSIN through the conunon blocks VITK¢2 and VITK¢4. 
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PROGRAM TEST 7it/7it OPT=1 FTN it.5+Rit06 02/05/76 13.03.it7 PAGE 2 
VARIABLES SN TVPE RELOCATI ON 

6305 XPLOT REAL ARRAY REFS 2 lLt 15 6370 YPLOT REAL ARRAY REFS 2 lit 15 
FILE NAMES MODE 

0 INPUT 
20Lfl OUTPUT 

0 TAPEl 
itl02 TAPE50 

EXTERNALS TYPE ARGS REFERENCES 
CONSTNT 0 7 
ENDPLOT 0 31 
EOF REAL 1 8 
EXIT 0 32 
FOUR 8 26 
PRMODE 0 3 
QUICK 9 15 27 
SIGNAL It 1Lf 

STATEMENT LABELS DEF LINE REFERENCES 
6156 10 5 29 

0 11 INACTIVE 9 8 
621Lf 15 28 21 22 23 2Lf 
6215 20 30 8 

STATISTICS 
PROGPAM LENGTH 511B 329 
BUFFER LENGTH 61ItLfB 3172 
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SUBROUTINE SIGNAL 7'-+/7'-+ OPT=l FTN '-+.5+8lf06 02/05/76 13.03.lf7 cAGE 2 

DIF = HLFSTR SIGNAL lf2 
HSTART = HZERO - FAC-'I'-DIF SIGNAL Lf3 

60 HFINAL = HZERO + FAC-'I'-DIF SIGNAL LfLf 
GO TO 15 SIGNAL lf5 

10 CONTINUF SIGNAL Lf6 
DIF = HONE - H3 SIGNAL Lf7 
HSTART = H3 - FAC-'I'-DIF SIGNAL lf8 

65 HFINAL = HONE + FAC-'I'-DIF SIGNAL lf9 
15 CONTINUE SIGNAL 50 

HINC = (HFINAL - HSTART)/(NPTS-l) SIGNAL 51 
H = HSTART -HINC SIGNAL 52 
DO 20 J=l~NPTS SIGNAL 53 

70 H = H + HINC SIGNAL 5'-+ 
XPLOT( J ) = H SIGNAL 55 
VPLOT(J) = CONVOL(H) SIGNAL 56 

20 CONTINUE SIGNAL 57 
RETURN SIGNAL 58 

75 END SIGNAL 59 

SYMBOLIC REFERENCE MAP (R=3) 

ENTRV POINTS OEF LINE REFERENCES 
3 SIGNAL 1 7Lf 

VARIABLES SN TYPE RELOCATION 
2 BETA REAL VITKOI REFS l.f8 

31 OELTAH REAL VITKOI REFS Lf8 
32 DELTAHS REAL VITKOI REFS '+8 
5l.f DIF REAL REFS 59 60 6'+ 65 DEFINED 58 63 

0 FAC REAL F.P. REFS 59 60 6lf 65 DEFINED 1 
25 GAMMA REAL VITKOI REFS l.f8 

0 GNU REAL VITKOI REFS l.f8 
15 Gl REAL VITKOl REFS '+8 
16 G2 REAL VITKOI REFS '+8 
17 G3 REAL VITKOI REFS Lf8 
60 H REAL REFS 70 71 72 DEFINED 68 70 

l.f HALF REAL VITKOI REFS LtS 
56· HFINAL REAL REFS 67 DEFINED 60 65 
57 HINC REAL REFS 68 70 DEFINED 67 
26 HISTAR REAL VITKOI REFS Lf8 
27 HLFSTR REAL VITKOI REFS Lf8 58 

7 HONE REAL VITKOl REFS Lt8 63 65 
55 HSTART REAL REFS 67 6S DEFINED 59 bLf 

6 HZERO REAL VITKOl REFS Lt8 59 60 
12 HIS REAL VITKOI REFS Lt8 
10 H2 REAL VITKOI REFS Lt8 
13 H25 REAL VITKOI REFS Lt8 
1 1 H3 REAL VITKOI REFS LtS 63 6Lt 
ll.f H3S REAL VITKOl REFS LtS 
21 IFUNC INTEGER VITKOI REFS LtS 57 
61 J INTEGER REFS 71 72 DEFINED 69 

0 NPTS INTEGER F.P. REFS 67 69 DEFINED 1 
30 OHLFSTR REAL VITKOI REFS Lf8 



B it 

SUBROUTINE FOUR 

LOOPS LABEL INDEX 
25 8 >I- I 
65 110 >I- J 

117 20 >I- J 

COMMON BLOCKS LENGTH 
VITK02 1 
VITKOit 3 
VITK05 708 

VITKOI 27 

STATISTICS 
PROGRAM LENGTH 
CM LABELED COMMON LENGTH 

7it/7it 

FROM-TO 
93 96 

123 127 
15it 172 

MEMBERS 

OPT=l 

LENGTH 
5B 

lOB 
25B 

PROPERTIES 

- BIAS NAME(LENGTH) 
o CH ( 1 ) 
o CHSUBM ( 1 ) 
o XH ( 101 ) 

303 VPP ( 101 ) 
o GNU ( 1 ) 
3 PI ( 1 ) 
6 HZERO ( 1 ) 
9 H3 ( 1 ) 

12 H3S ( 1 ) 
15 G3 ( 1 ) 
18 XLOG2 ( 1 ) 
21 GAMMA ( 1 ) 
2it OHLFSTR( 1 ) 

315B 205 
131.t3B 739 

EXT REFS 
EXT REFS 
EXT REFS 

1 
101 
itO it 

1 
it 
7 

10 
13 
16 
19 
22 
25 

FTN it.5+Rit06 

COMEGAM( 1 ) 
VH ( 101 ) 
WH ( 303) 
PLANC ( 1 ) 
HALF ( 1 ) 
HONF ( 1 ) 
HIS ( 1 ) 
Gl ( 1 ) 
S ( 1 ) 
PILOG ( 1 ) 
HI SH.R ( 1 ) 
DELTAH ( 1 ) 

02/05/76 13.03.it7 PAGE 6 

2 NN ( 1 ) 
202 vp ( 101 ) 
707 NP ( 1 ) 

2 BETA ( 1 ) 
5 OVRHAL'="( 1 ) 
8 H2 ( t ) 

11 H2S ( 1 ) 
lit G2 ( 1 ) 
17 IFUNC ( 1 ) 
20 TONE ( 1 ) 
23 HLFSTR (1) 
26 DEL TAHS( 1 ) 
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FUNCTION CONVOL 7tt/7tt OPT=l FTN tt.5+Rtt06 02/05/76 13.03.tt7 PAGE 3 

VARIABLES SN TYPE RELOCATION 
2 BETA REAL VITK01 REFS 29 

176 CONVOL REAL DEFINED 101 
31 DELTAH REAL VITK01 REFS 29 
32 DELTAHS REAL VITKOI REFS 29 

5 DIF REAL VITK03 REFS Lf3 57 5b 60 61 68 69 
70 71 93 9tt 9; 96 

DEFINED 5tt 67 
3 ERR REAL VITK03 REFS tt3 75 83 85 DEFINED 52 0 FAC REAL VITK03 REFS 43 57 60 68 69 

DEFINED 55 65 
25 GAMMA REAL VITKOI REFS 29 

0 GNU REAL VITKOI REFS 29 
15 Gl REAL VITKOI REFS 29 
i6 G2 REAL VITKOI REFS 29 
17 G3 REAL VITK01 REFS 29 
0 H REAL VITK02 REFS 39 DEFINED tt9 
tt HALF REAL VITK01 REFS 29 
0 HH REAL F.P. REFS tt9 99 DEFINED 

26 HISTAR REAL VITK01 REFS 29 
27 HLFSTR REAL VITK01 REFS 29 67 

177 HLO REAL REFS 58 70 -(5 83 93 95 
DEFINED 57 68 93 

200 HLOLO REAL REFS 59 75 DEFINED 58 59 70 95 
7 HONE REAL VITK01 REFS 29 5tt 60 

201 HUP REAL REFS 61 71 83 85 9tt 96 
DEFINED 60 69 9tt 

202 HUPUP REAL REFS 62 85 DEFINED 61 62 71 96 
6 HZERO REAL VITKOI REFS 29 68 69 

12 HIS REAL VITKOI REFS 29 
10 H2 REAL VITKOI REFS 29 
13 H2S REAL VITKOI REFS 29 
11 H3 REAL VITKOI REFS 29 5Lf 57 
Itt H3S REAL VITKOI REFS 29 

203 ICOUNT INTEGER REFS 91 92 DEFINED 73 91 
205 IERR INTEGER REFS 75 76 77 83 8tt 85 86 

21 IFUNC INTEGER VITKOI REFS 29 53 79 
tt NPTS INTEGER VITK03 REFS tt3 

30 OHLFSTR REAL VITKOI REFS 29 
5 OVRHALF REAL VITKOI REFS 29 
3 PI REAL VITKOI REFS 29 

23 PILOG REAL VITKOI REFS 29 
1 PLANe REAL VITKOI REFS 29 

210 Q REAL REFS 90 DEFINED 87 
20tt QLEFT REAL REFS 75 87 101 
206 QMIDDLE R£AL REFS 83 89 101 
207 QRIGHT REAL REFS 85 87 101 

20 S REAL VITKOI REFS 29 
211 TEST REAL REFS 90 DEFINED 89 

2 TESTFAC REAL VITK03 REFS Lf3 89 DEFINED 88 
2Lf TONE REAL VITKOI REFS 29 

1 XFAC REAL VITK03 REFS Lf3 58 61 70 71 95 96 
DEFINED 56 66 

22 XLOG2 REAL V ITKO 1 REFS 29 

FILE NAMES MODE 
OUTPUT FMT W1ITES 77 79 
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FUNCTION GSIN 7Lt/7Lt OPT=l FTN Lt.5+RLtOb 02/05/76 13.03.Lt7 PAGE 2 
ENTRV POINTS DEF LINE REFERENCES 

Iii GCOS 37 Lt9 
Lt GSIN I 

VARIABLES SN TVPE RELOCATION 
100 ARG REAL REFS Lt3 Lt5 DEFINED Ltl 

0 CHSUBM REAL VITKOLt REFS 32 Lfl 
1 COMEGAM REAL VITKOLt REFS 32 35 39 Ltl 102 G REAL REFS Lt3 Lt8 

103 GP Jf. REAL REFS Lt3 
10Lt GPP Jf. REAL REFS Lt3 

75 GSIN REAL DEFINED Lt8 
0 H REAL VITK02 REFS 29 Ltl 

105 KERR INTEGER REFS Lt3 LtLt 
101 NI INTEGER REFS Lt3 DEFINED Lt2 

2 NN INTEGER VITKOLt REFS 3l 3Lt 38 1303 NP INTEGER VITK05 REFS 33 Lt3 77 S REAL REFS Lt8 DEFINED 35 39 62Lt WH REAL ARRAY VITK05 REFS 33 
0 X REAL F.P. REFS 35 39 Ltl DEFINED 0 XH REAL ARRAV VITK05 REFS 33 Lt3 

76 XN REAL REFS 35 39 DEFINED 3Lt 38 1Lt5 VH REAL ARRAV VITK05 REFS 33 Lt3 
312 VP REAL ARRAV VITK05 REFS 33 
Lt57 YPP REAL ARRAY VITK05 REFS 33 Lf3 

FILE NAMES MODE 
OUTPUT FMT WRITES Lt5 

EXTERNALS TYPE ARGS PEFERENCES 
COS REAL 1 LIBRARY 39 
SIN REAL 1 LIBRAR'( 35 Ltl 
SPLINT 10 Lt3 

INLINE FUNCTIONS TVPE ARGS OEF LINE REFERENCES 
FLOAT REAL 1 INTRIN 3Lt 38 

STATEMENT LABELS DEF LINE REFERENCES 
30 10 LtO 36 
66 15 FMT Lt6 Lt5 
Lt3 20 tt7 LtLt 

COMMON BLOCKS LENGTH MEMBERS - BIAS NAME(LENGTH) 
VTTK02 1 o H ( 1 ) 
VITKOLt 3 o CHSUBM ( 1 ) 1 COMEGAM( 1 ) 2 NN ( 1 ) 
VITK05 708 o XH ( 101 ) 101 VH ( 101 ) 202 VP ( 101 ) 303 Vpp ( 101 ) LtOLt WH ( 303) 707 NP ( 1 ) 

STATISTICS 
PROGRAM LENGTH 106B 70 
eM LABELED COMMON LENGTH 1310B 712 
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175 

180 

185 

190 

SUBROUTINE NATSEK 7lt/7Lt OPT=l FTN Lt.5+RLt06 

C 

c 

C 

C 

C 

GO TO 50 
---------- ENTRV FOR ELIKM ----------

130 IF (CAVSQ .GT. 1.0EO) GO TO 200 
ETA = CAVSQ 
GO TO 50 
---------- ERROR RETURN FOR K¥¥2 .LT. 0 ----------

200 JK = 1 
GO TO 260 
---------- ERROR RETURN FOR K¥¥2 .EQ. 

220 IF (ETA .LT. O.OEO) GO TO 2LtO 
JK = 2 
GO TO 260 

2LtO JK = 3 
---------- UPDATE ERROR COUNTS, ETC. ----------

260 RESULT = XIND 
CALL FCNMON( IFCN,JK,FCN{ INT),ARG,RESULT) 

300 RETURN 
---------- LAST CARD OF NATSEK ----------
END 

CARD NR. SEVERITV DETAILS DIAGNOSIS OF PROBLEM 

02/05/76 13.03.Lt7 

NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSFK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 

173 
l7Lt 
175 
176 
177 
178 
179 
180 
181 
182 
183 
18Lt 
185 
186 
187 
188 
189 
190 
191 

1Lt7 AN IF STATEMENT MAV BE ~ORE EFFICIENT T~AN A 2 OR 3 BRANCH COMPUTED GO TO STATEMiNT. 

SYMBOLIC REFERENCE MAP (R=3) 

ENTRV POINTS DEF LINE REFERENCES 
3 NATSEK 4 188 

VARIABLES SN TVPE RELOCATION 
125 A REAL ARRAV REFS 6 152 156 16lt DEFINED 

0 ARG REAL F.P. REFS (, l't6 187 DEFINED It 
137 B REAL ARRAV REFS 6 153 157 16lt DEFINED 
1 15 CAY REAL REFS 6 110 111 DEFINED 169 
116 CAVSQ REAL REFS (, Ilt8 llt9 169 l7lt 

DEFINED Ilt6 
11 7 DELIPK REAL REFS 6 161 DEFINED 160 
112 EPS REAL REFS (, 151 DEFINED 128 
120 ETA REAL REFS 6 150 151 156 157 

2¥171 181 DEFINED lLf9 170 111 
15 J FCN REAL ARRAV REFS 6 187 DEFINED 128 
123 I INTEGER REFS 8 156 157 DEFINED 155 
111 IFCN INTEGER REFS 8 187 DEFINED 128 

0 INT INTEGER F.P. REFS 8 lLfl 187 DEFINED Lf 
12Lf .JK INTEGER REFS 8 187 DEFINED 178 182 

0 RESULT REAL F.P. REFS 6 187 DEFINED Lf 161 
121 SUMA REAL REFS 6 156 160 DEFINED 152 
122 SUMS REAL REFS 6 157 160 !"'£FINFD 153 
110 XIND REAL REFS (, 186 DEFINED 128 

PAGE 

135 

139 

175 

160 16Lf 
175 

18Lf 
16Lf 186 
156 
157 
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SCOPE 3./.{.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05176 13.01t.25. PAGE 

BLOCK ADDRESS LENGTH FILE PREFIX TABLE CONTENTS 

INTEGER TO INTEGER EXPONENTIATION. 
SINCOS= 363lt7 66 SL-FORTRAN 10/2lt/75 l1.09.lt7. SCOPE 3.1t COMPASS 3.75203 2 

TRIGONOMETRIC SINE OR COSINE OF X. OPT=ALL. 
SVSAID= 36Lt35 SL-FORTRAN 10/2Lt/75 11.09.50. SCOPE 3.Lt COMPASS 3.75203 2 

LINK BETWEEN SVS=AID AND INITIALIZATION CODE. 
FLTIN= 36Lt36 15Lt SL-FORTRAN 10/2Lt/75 11.02.Lt7. SCOPE 3.Lt COMPASS 3.75203 2 

COMMON FLOATING INPUT CONVERTER. 
FMTAP= 36612 351 SL-FORTRAN 10/2Lt/75 11.02.53. SCOPE 3.1t COMPASS 3.75203 2 

CRACK APLIST AND FORMAT FOR KODER/KRAKER. 
FORUTL= 37163 16 SL-FORTi1AN 10/2Lt/75 11.03.30. SCOPE 3.1t COMPASS 3.75203 2 

FCL MISC. UTILITIES. 
GETFIT= 37201 Lt2 SL-FORTRAN 10/2Lt/75 11.03.32. SCOPE 3.Lt COMPASS 3.75203 2 

LOCATE AN FIT GIVEN A FILE NAME. 
NAMOUT= 372Lt3 271t SL-FORTRAN 10/2Lt/75 11.05.LtLt. SCOPE 3.Lt COMPASS 3.75203 2 

NAMELIST OUTPUT ROUTTNE. 
OUTC= 37537 175 SL-FORTRAN 10/2lt/75 11.06.31. SCOPE 3.1t COMPASS 3.75203 2 

FORMATTED WRITE FORTRAN RECORD. 
SaRT 3773Lt Lf3 SL-FORTRAN 10/2Lt/75 11.09.Lf9. SCOPE 3.Lt COMPASS 3.75203 2 

COMPUTE THE SQUARE ROOT OF X. OPT=ALL. 
SV5~lST 37777 62 SL-FIJRTRAN 10/2Lt/75 11.09.50. SCOPE 3.Lf COMPASS 3.75203 2 

MATH LIBRARV LINK TO ERROR MESSAGE PROCESSOR. 
XTOI= Lf0061 10 SL-FORTRAN 10/2Lf/75 11.09.55. SCOPE 3.1t COMPASS 3.75203 2 

REAL TO INTEGER EXPONENTIATION. 
SVS.RM LfOO 71 37 SL-SVSIO 05/20/75 16.56.29. SCOPE 3.1t COMPASS 3.75050 

PROCESS SYSTEM REQUEST. 
ICON.RMI Lf0130 6 
CIO.AM Lf0136 itO SL-SVSIO 09/20/75 17.27.39. SCOPE 3.1t COMPASS 3.2-It06 
IAOB.RMI Lf0176 10 
MOVE.AM Lt0206 6'+ SL-SVSIO 09/20/75 17.27.LtLt. SCOPE 3.4 COMPASS 3.2-406 
MCT.RM 40272 227 SL-SVSIO 09/20/75 17.27.'+6. SCOPE 3.4 COMPASS 3.2-406 
I JMPS. RMI It0521 11 
IMEMC.AMI Lf0532 3 
IOPES.FOI Lf0535 1 
IOPEN.FOI Lf0536 7 
OPEN.AM Lt0545 231 SL-SVSIO 09/20/75 17.28.01. SCOPE 3.4 COMPASS 3.2-406 
ITEAM. AMI 1t0776 1 
IPUT.FOI Lt0777 7 
PUT.SQ LflO06 1316 SL-SVSJO 09/20/75 17.28.Lf5. SCOPE 3.1t COMPASS 3.2-It06 
WAR.SQ Lf232Lf 260 SL-SVSIO 09/20/75 17.29.37. SCOPE 3.Lf COMPASS 3.2-It06 
ICLSF.FOI Lt260Lt 7 
CLSF.AM Lf2613 23 SL-SVSIO 09/20/75 17.30.18. SCOPE 3.1t COMPASS 3.2-1t06 
IGET.BTI '+2636 5 
BTRT.SQ 1t261t3 lIlt SL-SVSJO 09/20/75 17.31.28. SCOPE 3.Lt COMPASS 3.2-Lf06 
ISKFL.FOI 1t2757 T 
SKFL.SQ Lf2T66 LfT SL-SVSIO 09/20/75 17.32.23. SCOPE 3.1t COMPASS 3. :;, -406 
ERR.AM Lf3035 LfOLf SL-SVSJO 09/20/75 17.27.LtO. SCOPE 3.Lf COMPASS 3.2-Lf06 
CHWA.SQ 1t3LtLt1 1 SL-SVSJO 09/20/75 11.21.1t6. SCOPE 3.4 COMPASS 3.2-406 
OSUB.RM Lt3.Lf50 73 Sl-SVSIO 09/20/75 11.28.01. SCOPE 3.4 COMPASS 3.2-406 
OPEN.SQ Lf351t3 262 Sl-SVSIO 09/20/75 17.2S.13. SCOPE 3.Lt COMPASS 3.2-406 
OPEX.SQ Lflt025 lit SL-SVSJO 09/20/75 17.2S.31. SCOPE 3.1t COMPASS 3.2-Lf06 
IPUT.RTI LfLtO.Lfl 1 1 
RLEQ.RM ItLf052 1t2 SL-SVSIO 09/20/75 11.26.42. SCOPE 3.1t COMPASS 3.2-406 
CLSF.SQ ~ltllLt 131 SL-SVSIO 09/20/75 11. 30 . 19 . SCOPE 3.Lf COMPASS 3.2-Lf06 
ICl5V.FOI 1t1t21t5 7 
CL5V.SQ 1t1t25Lf 123 SL-SVSJO 09/20/75 17.30.23. SCOPE 3.Lt COMPASS 3.2-Lt06 
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SCOPE 3.lf.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0lf.25. PAGE 1 1 

ENTRY ADDRESS PROGRAM REFERENCES 

ANOT 22lf25 22lf3lf 22lflfO 22Lt71 
SCALEB 26772 27025 
NUMDIS 31lf20 31lflfO 3Ilf51 

SYS= lfOO73 SY S . RM PLADJ 2670lf 26711 
Q8. 10. 32602 32610 32620 
FORSYS= 33lf21 33lflfO 33lf73 33532 
NAMOUT= 37307 
ERR.RM lf32lf6 lf3265 lf3Lt16 

RCL= lf0106 
WNB= lfOI12 PUT.SQ Lf2I20 

GET.SQ lflfLflflf 
MSG= lf0122 Q8. 10. 32616 

FORSYS= 33lf65 33Lf 71 33521 33523 33530 31.f0LfO 3Lf060 
3lf066 

REMARK 36137 
PUT.SQ lf1537 LfIS73 
ERR.RM Lt3203 lf3223 £+327Lt 

RM.CTO '+0137 CIO.RM PUT.SQ lflO55 lf1500 lf1565 £+1605 £+2016 Lf2026 42106 
lf231lf 

WAR.SQ L+?lf26 lf2602 
ERR.RM Lf3262 
OPEN.SQ lf3666 lflf003 
OPEX.SQ lflf032 
CLSF.SQ Lflf156 4Lf2Lf3 
CLSV.SQ ttlf307 lflf317 LfLf333 lflf3Lt3 LfLt355 
GET.SQ lfLf65Lf Lf50Lfl Lf5133 lf5136 Lt5273 Lf5305 

RM.RCLA LfOILfl PUT.SQ LflJ77 Lf2136 42303 
WAR.Sa lf2526 
BTRT.SC lf27Lf3 
ERR.RM 43252 
CLSF.SQ LfLf1LfLf 
GET.Sa lfLf521 LfLt576 

RM.RCLP lf015lf PUT.Sa Lf1513 Lf1533 
GET.SQ Lf5015 

RM.SYS= lf0167 
MOVE.RM Lf0206 MOVE.RM PUT.Sa Lf1366 

FSU.SQ Lf5630 
MCT. RM lf0273 MCT.RM OPEN.RM lf0567 Lf0571 Lf0671 lf0673 Lt07Lfl Lt07Lt5 

CLSF.RM Lf2620 
OPEN.RM lf05lf5 OPEN.RM FORSYS= 3Lf201 
PUT.Sa lflOO7 PUT.Sa FORSYS= 3Lfl03 

INCOM= 3LfLf70 
NAMOUT= 37Lf55 
OUTC= 37711 

FLSH.Sa Lf2115 
WAR.Sa Lf232lf WAR.Sa PUT.SQ LflO77 
REPO.Sa lf2523 
CLSF.RM lf2613 CLSF.AM FORSVS= 33651 33711 

NAMOUT= 37272 
OUTC= 37612 

PUT.E Lf2f.Lf3 BTRT.Sa 
PUT. J lf26Lf3 
BTRT.Sa Lf26Lf3 
PUT.C lf26Lf3 FCL.C. 325Lf3 

NAMIN= 35600 
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$VITI<G 

Gl = .200()3E+Ol, 

G2 = .20006E+Ol, 

G3 = .20017E+Ol, 

TONE = .25E-03, 

DELTAH = .2E+OO, 

DELTAHS = .lE+02, 

HlSTAR = .IE-Ott, 

GNU = .93E+IO, 

IFUN~ = 2, 

$END 
IFUNC = 2 
GNU = .93000000000000E+10 
PLANC = .105~5887000000E-26 
BETA = .927tt0780000000E-20 
PI = .31tt15926535898E+Ol 
HALF = .10000000000000E+00 
OVRHALF = .99999999999999E+01 
HZERO = .33195269359~82E+Oq 
HONE = .33218502563053E+0~ 
H2 = .33213521282053E+OQ 
H3 = .33195269359~82E+Ott 
HIS = .1'03~689125316E+08 
H2S = .1103137995953QE+08 
H3S = .11019259078~86E+'8 
Gl = .20003000000000E+Ol 
G2 = .20006000000000E+Ol 
G3 = .20017000000000E+Ol 
S = .~~007~92998~5~E-05 
XLOG2 = .6931~7i8055995E+OO 
PILOG = .939~3727869965E-Ol 
TONE = .25000000000000E-03 
GAMMA = . 17602997199382E+08 
HlSTAR = .10000000OOOOOOE-Ott 
HLFSTR = .50000000000000E+Ol 
OHLFSTR = .20000000000000E+00 
DELTAH = .20000000000000E+00 
DELTAHS = .10000000000000E+02 
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C 
C 

C 
C 
C 
C 
C 
C 
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C 
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C 
C 

C 
C 
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c 
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C 
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C 
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C 
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C 

C 
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C 

SUBROUTIN~ CONSTNT 

SUBROUTINE CONSTNT READS IN DATA FROM THE NAMELI~T VITKO. 
THE VARIABLES READ IN ARE 

Gl TONE H1STAR 
G2 DELTAH GNU 
63 DELTAHS IFUNC 

THESE VALUES ARE WRITTEN ON LOGICAL UNIT 50. SETTING TAPE50~OUTPUT 
ON TH~ PROGRAm CARD WILL CAUS~ TH~ VALU~S TO B~ PRINT~D. 

SUBROUTINE CONSTNT CALCULATES A NUMBER OF CONSTANTS USED IN OTHER 
SUBROUTINES OF THIS PACKAGE, STORES THE CALCULATED VALUES IN 
COMMON BLOCK VITKOI, AND WRITES THE VALUES ON LOGICAL UNIT 50. 

COMMON /VITKOI/ GNU, PLANC, BETA, PI, 

>f HZERO, HONE, H2 

>f Gl, G2, G3, S, 

H3 , 

IFUNC, 

HIS, H2S, H3S, 

Xi...OG2, PILOG, 

• ,HISTAR, HLFSTR, OHLFSTR, DELTAH, DELTAHS 

DIMENSION SETCOM(27) 
EQU I VALENCE( SETCOM( 1 ), GNU) 
DATA SECTOM /27.1.0/ 

HALF, OVRHALF, 

TONE, GAMMA 

THE ABOVE DATA STATEMENT AND THE EQUIVALENCE STATEMENT HAVE THe 
EFFECT OF SETTING EACH VARIABLE IN COMMON BLOCK VITKOI TO THE 
VALUE OF 1.0 IT IS QUITE REASONABLE TO RUN A PROBLEM FOR THE 
GAUSSIAN CASE WITHOUT HAVING READ IN VALUES OF G1 AND G2, BUT 
Gl AND G2 APPEAR IN THE DENOMINATOR IN THE CALCULATIONS OF 
CONSTANTS IN CONSTNT. HENCE, THERE WOULD BE AN ERROR. SKIPPING 
OVER THESE CALCULATIONS BV KEVING ON IFLAG IS NOT DESIRABLE SINCE 
ONE MAV WISH TO READ IN THE DATA FOR BOTH THE GAUSSIAN AND 
POWDER LINESHAPES IN ONE CALL TO CONSTNT. 

NAMELIST/VITKO/ Gl,G2,G3,TONE,DELTAH,DELTAHS,HlSTAR ,GNU,IFUNC 

IFUNC = 1 
= 2 = 3 
= tt = 5 
= 6 = 1 
= 8 

READ VITKO 

GAUSSIAN SHAPE FUNCTION 
GAUSSIAN SHAPE FUNCTION 
GAUSSIAN (DERIVATIVE) 
GAUSSIAN (DERIVATIVE) 
POWDER LINESHAPE 
POWDER LINESHAPE 
POWDER LINESHAPE (DERiVATIVE) 
POWDER LINESHAPE (DERIVATIVE) 

WRITE (50,VITKO) 

SET PARAMETERS 

ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CAS::' 
ABSORPTION CASE 
D!SPERSIQN CASE 
ABSOP.PTION CASE 
DISPERSION CASE 

CONSTNT 
CONSTNT 
CON~TNT 
CONSTNT 
CONSTNT 
CONSTNT 
CONSTNT 
CON5TNT 
CONSTNT 
CONSTNT 
CONSTNT 
CONSTNT 
CONSTNT 
CONSTNT 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITK01Ml 
VITKOI 
VITK01 
CONSTNTM1 
CONS TNT 
CONSTNTM1 
CONSTNTM1 
CONSTNTM1 
CONSTNTM1 
CONSTNTM1 
CONSTNTMI 
3JAN(76) 
3JAN(16) 
CONSTNTMI 
CONSTNTMI 
Cf'JNSTNTM1 
CONSTNTMI 
CONSTNTMI 
CONSTNTM1 
CONSTNT 
CONSHn 
IFUNC 
IFUNC 
lFUNC 
I t7 UNC 
IF UNC 
IFlINC 
IFUI\IC 
IFUI\;C 
IFUNL 
CONSTIH 
CONSTIH 
CONSTNT 
CO~~)TNT 
CONSTNT 
CONSTNT 

2 
3 
4 
5 
b 
7 
8 
'1 

10 
1 1 
12 
13 
Itt 
15 

2 
3 
Lt 
5 
6 
7 
8 
1 

i2 
13 

I 
19 

2 
3 
Lf 
5 
6 
7 
3 
tt 

10 
11 
12 
13 
1'1 
15 
21 
22 

2 
3 
tt 
5 
6 
7 
8 
9 

10 
2tt 
25 
26 
27 
28 
29 

PAGE 



C 3 

SUBROUTINE SIGNAL 

VARIABLES SN 
5 OVRHALF 
3 PI 

23 PILOG 
1 PLANC 

20 S 
2'+ TONE 
22 XLOG2 
o XPLOT 
o YPLOT 

EXTERNALS 
CONVOL 

STATEMENT LABELS 
25 10 
32 15 
o 20 

TYPE 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

TYPE 
REAL 

LOOPS LABEL INDEX 
LtO 20 ¥ J 

COMMON BLOCKS LENGTH 
VITKOI 27 

STATISTICS 
PROGRAM LENGTH 
CM LABELED COMMON LENGTH 

71t/71t OPT=1 

RELOCATION 
VITK01 REFS 
VITK01 REFS 
VITKOI REFS 
VITKOI REFS 
VITKOI REFS 
VITK01 REFS 
VITK01 REFS 

ARRAY F.P. REFS 
ARRAY F.P. REFS 

ARGS REFERENCES 
1 72 

DEF LINE REFERENCES 
62 57 
66 61 
73 69 

FROM-TO LENGTH PROPERTIES 
69 73 lOB 

MEMBERS - BIAS NAME(LENGTH) 
o GNU ( 1 ) 
3 PI ( 1 ) 
6 HZERO ( 1 ) 
9 H3 ( 1 ) 

12 H3S ( 1 ) 
15 G3 ( 1 ) 
18 XLOG2 ( 1 ) 
21 GAMMA ( 1 ) 
2Lt OHLF:;TR( 1 ) 

72B 
33B 

58 
27 

'+8 
!f8 
1t8 
1t8 
Lt8 
Lt8 
!f8 
Lt6 
1t6 

EXT REFS 

1 
Lt 
{ 

10 
13 
16 
19 
22 
25 

FTN '+.5+RLt06 

DEFINED 
DEFINED 

PLANC ( 1 ) 
HALF ( 1 ) 
HONE ( 1 ) 
HIS ( 1 ) 
Gl ( 1 ) 
S ( 1 ) 
PILOG ( 1 ) 
HISTAR ( 1 ) 
DELTAH ( I ) 

02/05/76 13.03.Lt7 

71 
72 

2 BETA ( 1 ) 
5 OVRHALF< 1 ) 
8 H2 ( 1 ) 

11 H2S ( I ) 
ILt G2 ( 1 ) 
17 IFUNC (1) 
20 TONE ( 1 ) 
23 HLFSTR (1) 
26 DEL TAHS( 1 ) 
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10 

15 

20 

30 

35 

LfO 

Lf5 

50 

55 

F U l\I ~ r f 0 1\ S V 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 
C 

7Lf/7Lf OPT=1 FTN Lf.5+RLf06 

FUNCTION SV(HPRIM) 

SUBROUTINE SV(HPRIM) CALCULATES THE FUNCTIONS 
SV(HPRIM) = S(HPRIM)¥V(H-HPRIM) 

OR 
SV(HPRIM) = S(HPRIM)¥(D/DH)(V(H-HPRIM» 

FOR VARIOUS DEFINITIONS OF SAND Y AS DETERMINED BY IFUNC 

IFUNC = 1 
= 2 
= 3 = Lf 
= 5 = 6 

7 
= 8 

GAUSSIAN SHAPE FUNCTION 
GAUSSIAN SHAPE FUNCTION 
GAUSSIAN (DERIVATIVE) 
GAUSSIAN (D~RIVATIVE) 
POWDER LINESHAPE 
POWDER LINESHAPE 
POWDER LINESHAPE (DERIVATIVE) 
POWDER LINESHAPE (DERIVATIVE) 

ABSORPTION CASE 
DISPERSION CASE 
ABSORPTI O~J CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 

THE VALUE OF H IN Y(H-HPRIM) IS PASSED THROUGH COMMON BLOCK 
VITK02 

COMMON IVITKOII GNU, PLANC, BETA, P I I 

>f. HZERO, HONE, H2 H" oJ , HIS, H2S, H3S, 

~ Gl, G2, G3, S, IFUNC, XLOG2, PILOG, 
>f. 
>f. ,HISTAR, HLFSTR, OHLFSTR, DELTAH, DELTAHS 

COMMON IVITK021 H 

CALCULATE Y 

X = HPRIM - H 
T1 = X >f. OVRHALF 
F = T1>f.T1 
VA = OVRHALF I{ I. 0 + S + F) 
GO TO( 1,2,3,4,1,2,3,4) IFUNC 
CONTINUE 
VFUNC = YA 
GO TO 70 

2 CONTINUE 
VFUNC = YA>f.TI 
GO TO 10 

3 CONTINUE 
YFUNC = 2.0¥Tl>f.VA>f.VA 
GO TO 10 

4 COl\lTINUE 
YFUNC = YA>f.(2.0>f.F>f.YA-OVRHALF) 

70 CONTINUE 

HALF, OVRHALF, 

TONE, GAMMA 

02/05/76 13.03.47 

SV 
SV 
SY 
SV 
SV 
SV 
SV 
SY 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
SV 
SV 
SV 
C,V 

VITK01 
VITKOI 
VITKOI 
VITKOl 
VITKOI 
VITKOI 
VITKOI 
VITK01Ml 
VITKOl 
VITK01 
VITK02 
VITK02 
VITK02 
VITK02 
SV 
SV 
SV 
SV 
SV 
SV 
SY 
SV 
SV 
SV 
SV 
SV 
SV 
SV 
SY 
SV 
SV 
SV 
SV 
SV 
SI( 
SV 

2 
3 
4 
5 
6 
7 
8 
9 
2 
3 
it 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lit 
2 
3 
it 
5 
6 
7 
8 
1 

} 2 
13 

2 
3 
4 
5 

17 
18 
19 
20 
21 
22 
23 
2it 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3it 
35 
36 
37 
38 

PAGE 



C 5 

FUNCTION \:ONVOL 7'-+/7'-+ OPT=l FTN '-+.5+R'-+06 02/05/76 13.03.,-+7 PAGE 
EXTERNALS TYPE ARGS REFERENCES 

CNVLERR 1 99 
EXIT 0 81 
GAUS8 6 75 83 85 
SY 0 27 75 83 85 

INLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES 
ABS REAL 1 INTRIN 87 89 
AMAXI REAL 0 INTRIN 59 
AMINI REAL 0 INTRIN 62 

STATEMENT LABELS DEF LINE REFERENCES 
'-+2 1 7'-+ 97 
'-+6 2 77 8'-+ 86 

1'-+6 3 FMT 78 77 
5'-+ '-+ 82 76 

10'-+ 5 98 92 
107 7 100 90 
161 10 FMT 80 79 

30 110 6'-+ 53 
'-+1 150 72 63 

COMMON B' OCKS LENGTH MEMBERS - BIAS NAME(LENGTH) 
VITKOI 27 o GNU ( 1 ) 1 PLANC ( 1 ) 2 BETA ( 1 ) 

3 PI ( 1 ) '-+ HALF ( 1 ) 5 OVRHALF( 1 ) 
6 HZERO ( 1 ) 7 HONE ( 1 ) 8 H2 ( 1 ) 
9 H3 ( 1 ) 10 HIS ( 1 ) 1 1 H2S ( 1 ) 

12 H3S ( 1 ) 13 Gl ( 1 ) 1'-+ G2 ( 1 ) 
15 G3 ( 1 ) 16 S ( 1 ) 17 IFUNC ( 1 ) 
18 XLOG2 ( 1 ) 19 PILOG ( 1 ) 20 TONE ( 1 ) 
21 GAMMA ( 1 ) 22 HISTAR ( 1 ) 23 HLFSTR (1) 
2Lt OHLFSTR( 1 ) 25 DELTAH ( 1 ) 26 DEL TAHS( 1 ) 

VITK02 1 0 H ( 1 ) 
VITK03 6 0 FAC ( 1 ) 1 XFAC ( 1 ) 2 TESTFAC( 1 ) 

3 ERR ( 1 ) '-+ NPTS ( 1 ) 5 OIF ( 1 ) 

STATI STICS 
FROGI1AM LENGTH 212B 138 
CM LABELED COMMON LENGTH Lf2B 3Lf 
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SUBROUTINE FCNMON OPT=1 FTN If.5+Rlf06 

C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

------- FUNPACK ------- CDC 6000 ----- SINGLE PRECISION --------­

SUBROUTINE FCNMCN( IFCN,JERR,FCN,ARG,RESULT) 

REAL ARG,FCN,RESULT 
INTEGER ERCONT(20),IERCNT(20,5),IFCN,J,JERR,JK,K,NERR(20), 

1 NPRINT 
LOGICAL IPRINT(20) 

THIS ROUTINE IS INTENDED FOR USE ONLY BY OTHER ELE~~NTS OF 
FUNPACK. ALL ERROR DIAGNOSTIC FACILITIES AND PRINT STATEMENTS 
ARE CONCENTRATED WITHIN THIS SUBROUTiNE. CALLS BY INDIVIDUAL 
FUNPACK FUNCTION PACKETS USE THE PARAMETERS 

IFCN - AN INTEGER IDENTIFYING THE CALLING PACKET. 

JERR - AN INTEGER IDENTIFYING THE ERROR DETECTED WITHIN THE 
CALLING PACKET. 

FCN - A 6 CHARACTER HOLLERITH STRING IDENTIFVING THE ACTIVE 
ENTRY IN THE CALLING PACKET. 

ARG - THE REAL ARGUMENT LEADING TO THE ERROR CONDITION. 

RESULT - THE REAL FUNCTION VALUE BEING RETURNED BV THE 
CALLING PACKET. 

CALLS TO THIS ROUTINE FROM THE ERROR MONITORING SUBPROGRAM 
MONERR SPECIFY ONLY THE PARAMETERS 

IFCN - THE PARAMETER OF THE SAME NAME INPUT TO MONERR, 

JERR - THE VALUE -KK-2, WHERE KK IS AN INPUT PARAMETER TO 
MONERR, 

ALL OTHER PARAMETERS BEING DUMMIES. 

ERROR INFORMATION IS STORED IN FCNMON IN ~RRAVS WITH THE FIRST 
SUBSCRIPT KEVED TO IFCN. THESE ARRAVS ARE DESCRIBED aELOW. 

IPRINT 

ERCONT 

IERCNT 

NERR 

- A LOGICAL ARRAV AUTHORIZING THE PRINTING OF ERROR 
MESSAGES. 

- AN INTEGER ARRAV AUTHORIZING THE TERMINATION (VALUE 
OF -1) OR CONTINUATION (ANV OTHER VALUE) OF THE 
COMPUTER RUN AFTER ERROR DETECTION. 

- AN INTEGER ARRAV TABULATING THE FREQUENCV OF THE 
VARIOUS ERROH5 REPORTED BV EACH FUNCTION PACKET. 

- AN INTEGER ARRAV DESIGNATING THE LAST ERROR REPORTED 
BV EACH FUNCTION PACKET. 

QUESTIONS AND COMMENTS SHOULD BE DIRECTED TO B. S. GARBOW 

02/05/76 13.03.lf7 

FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
FCNMON 
Fr.NMON 
FCNMON 
FCNMON 
FCNMON 

2 
3 
If 
5 
6 
7 
8 
9 

10 
11 
12 
13 
ILt 
1~ 
1 S 
1 T 
18 
19 
20 
21 
22 
23 
2lf 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3lf 
35 
36 
37 
38 
39 
LfO 
lf1 
lf2 
lf3 
lflf 
it5 
lf6 
'-+7 
lf8 
149 
50 
51 
52 
53 
5lf 
55 
56 
57 
58 

PAGE 



C 7 

SUBROUTINE NATSEK 

EXTERNALS 
ALOG 
FCNMON 

TVPE 
REAL 

7Lt/7Lt OPT=l 

ARGS REFE~ENCES 
1 LIBRARV 160 16Lt 
5 187 

JNLINE FUNCTIONS TVPE ARGS DEF LINE hEFERENCES 
ABS REAL 1 INTRIN 169 

STATEMENT LABELS 
16 20 
22 50 
o 100 

Lt7 105 
53 120 
60 130 
6Lt 200 
66 220 
71 2LtO 
72 260 

101 300 

LOOPS LABEL 
33 100 

STATI STIes 
PROGRAM LENGTH 

INDEX 
I 

OEF LINE 
1Lt8 
150 
158 
16Lt 
169 
l7Lt 
178 
181 
18tt 
186 
188 

FROM-TO 
155 158 

15LtB 

REFERENCES 
lit7 
172 176 
155 
151 
lLt7 
1Lt7 
1Lf8 17Lt 
150 
181 
179 183 
162 165 

LENGTH PROPERTIES 
6B INSTACK 

108 

Fn~ Lt. 5+RLt06 02/05/76 13.03.Lt7 PAGE 



C 8 

SCOPE 3.tt.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0tt.25. PAGE 5 

BLOCK ADDRESS LENGTH FILE PREFIX TABLE CONTENTS 

IGET.FOI tttt377 7 
IGET.RTI tttttt06 11 
GET.SQ tttttt17 1031 SL-SVSIO 09/20/75 17.30.32. SCOPE 3.tt COMPASS 3.2-tt06 
Z. sa tt5tt50 101 SL-SVSIO 09/20/75 17.3l.00. SCOPE 3.tt COMPASS 3.2-tt06 
Fsu.sa tt5551 106 SL-SVSIO 09/20/75 17.31.2tt. SCOPE 3.tt COMPASS 3.2-tt06 cpe -45657 251 SL-NUCLEUS 05/20/75 16.55.1-4. SCOPE 3.-4 COMPASS 3.75030 
10 -46130 203 SL-NUCLEUS 05/20/75 16.55.17. SCOPE 3.-4 COMPASS 3.75050 

ENTRV POINTS. 

ENTRV ADDRESS PROGRAM REFERENCES 

TAPEl] 101 TEST 
INPUT] 101 CONS TNT 7171 
OUTPUT] 21'f2 FOUR 11360 

CONVOL 1200-4 12017 
CNVLERR 12232 12266 
GSIN 12ttOO 
ERRCHK 155tt3 15556 15563 15572 15601 15611 
ABTERM 15751 
CURSES 16037 
ONECHK 21-43-4 214-43 

TAPE50] 4203 CONSTNT 7175 7200 7207 7217 7227 7237 7247 
7257 7267 7277 7307 7317 7327 7337 
73tt7 7357 7367 7377 7407 7tt17 7tt27 
7tt37 7tt-47 7457 7Lf67 7-477 7507 7517 

FOUR 113-46 
CNVLERR 122tt5 

TEST 6253 
CONSTNT 7012 CONSTNT TEST 6261 
SIGNAL 75tt2 SIGNAL TEST 6271 
FOUR 111 tt-4 FOUR TEST 6312 
SV 11'+62 SV CONVOL 11755 1176-4 11773 

CNVLERR 12166 12175 12202 12211 12216 12225 CONVOL 11646 CONVOL SIGNAL 7603 
FOUR 11232 

CNVLERR 12057 CNVLERR CONVOL 11750 
GSIN 12322 GSIN FOUR 11327 
GCOS 12332 FOUR 11336 
FCNMON 12-427 FCNMON NATSEK 13213 
NATSEK 13116 NATSEK ELIPK 13300 
ELJPK 13273 ELJPK sv 11565 11577 
AE:iPLOT 13315 AEHPLOT CNVLERR 12112 1212Lf 12132 
ERRCHK 15372 ERRCHK GAUSS 16655 

QNC7 11676 
SPLJFT 21277 21303 
SPLINT 21722 

EAXSET 1571'f ERXSET FOUR 11256 
ABTERM 15731 ABTERI'l ERACHK 15523 

CURSES 16033 
REI'lARX 15775 REMAAX ERRCHK 15LflO 
CURSES 1602-4 CURSES GAUSS 16170 

aNC7 11353 



C 9 

SCOPE 3. Lt.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 l3.01.f.25. P{\GE 12 

ENTRV ADDRESS PROGRAM REFERENCES 

PUT.K 1.f261.f3 
SKFL.SQ 1.f2766 SKFL.SQ FORSVS= 3361.f1.f 
ERR.RM 't3113 ERR.RM JMPS. RM 't0522 Lf05L3 't052't 1.f0525 't0526 1.f0527 1.f0531 

MEMC.RM 1.f0532 Lf0533 1.f053't 
OPES.FO I.f0535 
OPEN.FO 1.f0536 Lf0537 1.f0t)'t0 't05't1 1.f051.f2 I.f051.f3 Lf 05 Lfl.f 
OPEN.RM Lf05Lf7 1.f0637 1.f0;OI.f Lf0750 1.f0757 I.f0761 1.f0765 

!f0767 1.f0770 
PUT.FO Lf0777 'tl000 I.fl00l Lfl002 LflO03 1.f1001.f 1.f100l) 
PUT.Sa 'H006 'tl013 'tlO1.f7 I.fl070 LflO73 Lfl100 1.f111.f7 

1.f12lI 1.f121.f5 1.f127Lf Lt1502 1.f1531 1.f1532 1.f1552 
1.f2311 Lf2317 

CLSF.FO 1.f260t; Lf2605 1.f2606 1.f2607 1.f2610 1.f261 1 1.f261£' 
CLSF.Rr1 Lf2615 Lf2626 1.f2631.f 
SKFL.FO 1.f2757 Lf2760 't276l 1.f2762 Lf2763 1.f2761.f 1.f2765 
SKFL.Sa 1.f2770 1.f2773 Lf2776 
OSUB.RM 1.f3531 1.f3532 1.f3533 1.f3531.f 1.f3535 1.f3536 1.f3537 

Lf35't0 1.f35't1 
OPEN.Sa 1.f3617 't3621 1.f3621.f 1.f3665 1.f3732 Lf3731.f 't3766 

I.fLf016 Lfl.f017 
OPEX.Sa Lfl.f026 
RLEQ.RM 1.f1.f055 
CLSF.SQ 1.f1.f122 I.fLf201 1.f1.f21.f1.f 
CLSV.FO I.flf2lf5 If't2Lf6 I.flf21.f7 1.f1.f25 0 ttl.f251 1.f1.f252 1.f1.f253 
GET.FO I.fLf377 1.f1.f1.f00 I.fl.fl.fOl l.f'tI.f02 1.f1.f1.f03 I.fI.fI.fOI.f I.fl.fLt05 
GET.Sa I.fLfl.f17 I.fl.fLf23 I.fl.f I.f't 0 I.fLfl.f1.f7 1.f1.f1.f51.f 1.f5157 1.f5301 

Lf5331.f Lf5357 
EAR 1 . AM Lf3117 
ERR2.RM 't3275 
CHWR.SQ 1.f3Lflfl CHWA.SQ PUT.Sa Lf1303 

OPEN.Sa Lf3553 
OSUB.RM Lf3Lf50 OSUB.RM OPEN.RM 1.f0705 
OPEN.Sa 1.f351.f3 OPEN.SQ FORSVS= 3Lf201 
opxx.sa 1.f3660 OPEX.Sa LfLfOI.fO 
OPEX.SQ 't't025 OPEX.Sa OPEN.Sa Lf3657 
ALEQ.RM 't't052 RLEa.RM PUT.Sa I.fIl2l 1.f1203 

WAR.Sa 1.f2325 
CLSF.SQ 'tLfll't CLSF.SQ 
RSPT.Sa LfLf202 OPEN.Sa 't31Lf3 

OPEX.Sa 'tLf021 
CLSV.SQ 'tlf273 If't367 
GET.Sa 't't571 't5265 

CLSV.SQ 't't256 CLSV.SQ PUT.Sa '+1555 42007 
GET.SQ 't537't 

GET.Sa 't't't20 GET.Sa NAMIN= 35601 
SKGT.SQ 'tLfLf71 SKFL.SQ Lf301't 1.f3022 
GCNT.Sa 't't530 
GXIT.SQ 'tLf600 l.Sa '!5'!17 't553't 't551.f6 

FSU.SQ l.f5605 l.f5621 1.f56't1.f 1.f561.f6 
GRTJ.SQ 't.l.f661 FSU.SQ l.f5606 't5651 
AJNJ.SQ 't't 713 
ANBL.Sa 't't720 BTAT.SQ 't2655 1.f2673 1.f2700 1.f2756 
AMAC.SQ lflf72lf BTRT.Sa l.f26l.f3 !.f2656 1.f2702 1.f2703 1.f2712 42713 1.f2711.f 

Lf2122 Lf2730 Lt2733 Lf271.fl 
FSU.SQ 45601 45651 Lf5656 
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* * 
* * * SSSSSSSSSSSS * 
* SS5 'S5; * 
-;<···········SS· ·················ss············· ........................................................ * 9\'-
* SSSS S' ... * 
* 5S S * 
* SSSS SS' * *·····································S··············· ................................................. * ll'-
* . S . . * 
* S * s * ..... S' ........................................................... * 80'-
1':: S· . . . . . * 
* S * 
* S . * 
* S . * *' ............................................ S· ........................................................ * hO'-

S· ... * 
* S * 
* 'S * *' ............................................... S' ..................................................... * o 

S . • . • . * 
* S * 
* S * 
* S * *' ................................................... 5' ..................................... , .......... '* hO' 

S· . . . , * 
* S ' * 
* S' * , ................ , ....... , ..... , . , ........ , ..... , ..... S· .............. , .. , ..... , ........... , ...... , . * 80' 

* 
. S ,.. * 

* , S * 
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* S·· . * 
* SS SSS * 
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* SSSSS * 
* * 
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60 

65 

70 

75 

so 

S5 

90 

95 

100 

105 

110 

SUBROUTINE eONSTNT OPT=1 

116 

101 

102 

103 

10lf 

105 

106 

107 

lOS 

127 

109 

110 

111 

126 

112 

113 

11 If 

115 

117 

HALF = .5~DELTAH 
HLFSTR = .5~DELTAHS 
BETA = 9.27lf07SE-21 
PLANe = 1.05lf588TE-27 
OVBHALF = 1.0/HALF 
OHLFSTR = 1.0/HLFSTR 
GAMMA = G3~BETA/PLANC 
PI = 3.1lf1592653589793 
XLOG2 = ALOG(2.0) 
PILOG = OHLFSTR~SQRT(XLOG2/PI) 
TEMP = 2.0~PI~PLANC~GNU/BETA 
HZERO = TEMP/G3 
HONE = TEMP/Gl 
H2 = TEMP/G2 
H3 = TEMP/G3 
HIS = HONE~HONE 
H2S = H2~H2 
H3s = H3.H3 
S = GAMMA.H1sTAR~H1STAR~TONE~OVRHALF 
W~ITE(50,116) IFUNC 
FORMAT(~ IFUNC =~, 13 
WRITE{50,101) GNU 
FORMAT(~ GNU = ~, E25.1lf) 
WRITE(50,102) PLANC 
FORMAT(~ PLANC =~, E25.1Lf) 
WRITE(50,l03) BETA 
FORMAT(~ BETA = ~, E25.1Lf) 
WRITE( 50, 10lf) PI 
FOhMAT(~ Pi = ~, E25.1lf) 
WRITE(50,105) HALF 
FORMAT(~ HALF = ~, E25.1lf) 
WRITE(50,106) OVRHALF 
FORMAT(~ OVRHALF = ~, E25.1Lf) 
WRITE(50,101) HZERO 
FORMAT(~ HZERO =~, E25.1lf) 
WRITE(50,10S) HONE 
FORMAT(. HONE = ., E25.1lf) 
WRITE(50,127) H2 
FORMAT(~ H2 = ~, E25.1Lf) 
WRITE(50,l09) H3 
FORMAT(~ H3 = ~, E25.1lf) 
WRITE(50,110) HlS 
FORMAT(~ HIS = ~, E25.1lf) 
WRITE( 50,111) H2S 
FORMAT(~ H2S = ., E25.1lf) 
WRITE(50,126) H3s 
FORMAT(. H3S = ., E25.1lf) 
WRITE(50,112) G1 
FORMAT(. G1 = ., E25.1Q) 
WRITE(50,113) G2 
FORMAT(. G2 = ~, E25.1lf> 
WRITE(50,11lf) G3 
FORMAT(. G3 = ., E25.1Lf) 
WRITE( 50, 115) S 
FORMAT(. S = .y., E25.1Lf) 
WRITE(50,117) XLOG2 
FORMAT(. XLOG2 =., E25.1lf) 
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CONSTNT 
CONSTNT 
CONSTNT 

30 
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Lfl 
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't6 
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Lf9 
50 
51 
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55 
56 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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C 
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C 
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C 
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C 
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C 
C 
C 
C 
C 
C 
C 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

7l.f/7Lf OPT=l 

SUBROUTINE FOUR(HVEC,COFVEC,IPTS,IFLAG,HSUBM,O~EGAM,N,FAC) 

LET HH) = INTEGRAUO,INFINITY)( SY(HPRIM) ) WHERE SY IS GIVEN 
BY SUBROUTINE SY ,THE VALUE OF WHICH IS DETERMINED BY IFUNC 
ACCORD!NG TO THE RULE 

IFUNC = 1 
= 2 
= 5 
= 6 

GAUSSIAN SHAPE FUNCT!ON 
GAUSSIAN SHAPE FUNCTION 
POWDER LINESHAPE 
POWDER LINESHAPE 

ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 

LET G(T) = I(H + HSUBM~SIN(OMEGAM~Tl 1 

AND EXPAND G IN A FOURIER SERIES 

G( T) = . 5FCOS< 0) + SUM( N=l, ... )( FSIN( N )~SIN( N~OMEGAM~T) 
+ FCOS(N)~COS(N~OMEGAM~T) 

CLEARLY THE F~URIER COEFFICIENTS FSIN(N) AND FCOS{N) ARE 
FUNCTIONS OF H (AND NOT OF T). SUBROUTINE FOUR RETURNS COFVEC 
(READ AS FOUR![R COEFFICIENT VECTOR) AND HVEC (READ AS VECTOR 
OF H VALUES ) WHERE 

AND 

~VEC( I) = HSTART +( I-I l~( HFINAL-HSTART l/( IPTS-l) ,1=1, ... , IPTS 

WHERE HSTART AND HFINAL ARE GIVEN BY 

OR 

IF IFUNC = 1 OR 2 <GAUSSIAN CASE) 
HSTART = HZERO - FAC~DELTAHS/2.0 

AND 
HFINAL = HZERO + FAC~DELTAHS/2.0 

GIVEN THAT 
HZERO = PLANC~GNU/(BETA~G3) 

IF IFUNC = 5 OR 6 
HSTART = H3 - FAC~(HONE - H3) 

AND 
HFINAL = HONE + FAC~(HONE - H3) 

COFVEC( I) = FSIN( N) EVALUATED AT HVEC< I) IF IFLAG = 
OR 

COFVEC< J) = FCOS< N) EVALUATED AT HVEC< I) IF IFLAG = 2 

.~~~~ 

NOTE-
SUBROUTINE CONSTANT MUST HAVE BEEN CALLED BEFORE A CALL TO 
FOUR <TO SET THE VALUES IN COMMON BLOCK VITK01) 

~~~~~ 

THE CALCULATION OF THE FOURIER COEFFICIENTS REQUIRES MANY 
EVALUATIONS OF I(H). FOR EFFICIENCY, I(H) IS FIT WITH A CUBIC 
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FOURM3 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOURM3 
FOURM3 
FOURI'13 
FOURM3 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOURMI 
FOURMl 
FOURM1 
FOURM1 
FOURM3 
FOURMl 
FOURM1 
FOURM1 
FOUR 
FOUR 
FOUR 

1 
3 
lt 
5 
6 
7 
8 
2 
3 
lt 
5 

10 
11 
12 
13 
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15 
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FUNCTION SV 7Lt/7Lt OPT=l FTN Lt. 5-1-RLt06 02/05/76 13.03.Lf7 PAGE 2 

C SV 39 
C >1->1->1->1->1->1- SV LtO 

60 C >1->1->1->1->1->1- SV Lt1 
C ¥->l->l->l->l-JI. SV Lf2 
C >1->1->1->1->1->1- SV Lf3 
C >1->1->1->1->1->1- SV ItLf 
C >1->1->1->1->1->1- SV Lf5 

65 C SV Lf6 
IF( IFUNC .GE. 5) GO TO 100 SV Lf7 

C SV Lf8 
C >1->1->1->1->1->1- SV Lf9 
C SV 50 

70 C CALCULATE S SV 51 
C SV 52 
C SV 53 
C GAUSSIAN CASE SV 5Lf 
C SV 55 

75 T3 = (HPRIM - HZERO)>l-OHLFSTR SV 56 
T3 = T3>1-T3>1-XLOG2 SV 57 
IF( T3 .GE. 675.0 ) GO TO 80 SV 58 
SFUNC = PILOG>l-EXP(-T3) SV 59 
GO TO 90 SV 60 

80 SO SFUNC = 0.0 SV 61 
90 CONTINUE SV 62 

SV = VFUNC >I- SFUNC SV 63 
RETURN SV 6Lf 

C SV 65 85 C POWDER LINESHAPE SV 66 
C SV 67 

100 CONTINUE SV 68 
IF(HPRIM .GE. H3 . AND. HPRIM .LE . HONE ) GO TO 120 SV 69 
SV = 0.0 SV 70 

90 RETURN SV 71 
120 CONTINUE SV 72 

HS = HPRIM>l-HPRIM SV 73 
Tit = ( 2. O/P I )>1-( HONE>l-H2>1-H3/HS) SV 7Lf 
T5 = HIS - H2S SV 75 

95 T6 = HS - H3S SV 76 
T7 = HIS - HS SV 77 
T8 = H2S - H35 sv 78 
XK = (T5>1-T6) I (T7>1-TS) SV 79 
IF(HPRIM .GT. HZ ) GO TO lLfO SV 80 

100 C SV 81 
C CALL ELLIPTIC INTEGRAL ROUTINE SV 82 

ELLIP = ELIPK( XK) SV 83 
SFUNC = Tit JI. ELLIP I SQRT< T7>1-T8) SV 8Li 
SV = SFUNS >I- YFUNC sv 85 

105 RETURN SV 86 
lLfO CONTINUE SV 87 

XK = 1.0/XK SV 88 
ELLJP = ELIPK( XK) SV 89 
SFUNC = TLf >I- ELLIP I SQRT<T5>1-T6) SV 90 

110 SV = SFUNC>l-YFUNC Sv 91 
RETURN SV 92 
END Sv 93 
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SUBROUTINE CNVLERR 7Lt/7Lf OPT=l FTN Lf.5+RLf06 02/05/76 l3.03.Lf7 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 

SUBROUTINE CNVLERR(HH) 
SUBROUTINE CNVLERR IS CALLED BV CONVOL ONLY IF CONVOL FAILS TO 

ACHIEVE CONVERGENCE OF THE SEMI-INFINITE INTEGRALS. CNVLERR WRITES 
SOME CRYPTIC MESSAGES ON LOGICAL UNIT 50 AND HALTS EXECUTION. 
ON OCCURENCE OF SUCH MESSAGES, CONTACT 

R. E. HUDDLESTON 
NUMERICAL APPLICATIONS DIVISION 8322 
EXT. 2120 

EXTERNAL SV 

COMMON IVITKOl/ GNU, PLANC, BETA, PI, 

.,. HZERO, HONE, H2 H3 , HIS, H2S, H3S, 

.,. G1, G2, G3, S, IFUNC, XLOG2, PILOG, 

.,. ,HISTAR, HLFSTR, OHLFSTR, DELTAH, DELTAHS 

COMMON IVITK02/ H 

COMMON IVITK031 FAC,XFAC,TESTFAC,ERR,NPTS,DIF 

IFUNC = 1 
= 2 = 3 
= Lf 
= 5 
= 6 
= 7 = 8 

GAUSSIAN SHAPE FUNCTION 
GAUSSIAN SHAPE FUNCTION 
GAUSSIAN (DERIVATIVE) 
GAUSSIAN (DERIVATIVE) 
POWDER LINESHAPE 
POWDER LINESHAPE 
POWDER LINESHAPE (DERIVATIVE) 
POWDER LINESHAPE (DERIVATIVE) 

PASS H TO FUNCTION SV 

H = HH 

IF( IFUNC .LE. Lf) GO TO 110 
HLO = H3 - FAC.,.DIF 
HLOLO = HLO -XFAC.,.DIF 
HLOLO = AMAX1(0.O,HLOLO) 
HUP = HONE + FAC"'DIF 
HUPUP =HUP + XFAC.,.DIF 
HUPUP = AMINl< 1.OE20,HUPUP) 
GO TO 150 

110 CONTINUE 
DIF = HLFSTR 
HLO = HZERO - FAC.,.DIF 

HALF, OVRHALF, 

TONE, GAMMA 

ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 
ABSORPTIC~ CASE 
DISPERSION CASE 

CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
VITKOI 
VITKOI 
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VITKOI 
VITKOI 
VITKOI 
VITKOIMI 
VITKOI 
VITKOI 
VITK02 
VITK02 
VITK02 
VITK02 
VITK03 
VITK03 
VITK03 
VITK03 
IFUNC 
IFllNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
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12 
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2 
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SUBROUTINE FCNMON 11.t11Jt OPT==l 

C APPLIED MATHEMATICS DIVISION, ARGONNE NATIONAL LABORATORV 
C 
C LATEST REVISION JUNE, 1973 
C 
C -----------------------------------------------------------------
C 
C 

DATA NPPINT/6/,IPRINT/20 •. TRUE.I,ERCONT/20.0/,IERCNT/100.0/, 
1 NERR/20.01 

C 
C -----------------------------------------------------------------
C 

C 

C 

C 

C 

C 

C 

200 

210 

220 

500 

510 

IF (JERR .LT. 0) GO TO 500 
---------- ERROR MESSAGE FROM FUNCTION ROUTINE ---------­
IERCNTC IFCN, JERR) = IERCNT( IFCN, JERR) + 1 
IF (IPRINH IFCN» WRITE(NPRINT,lOOl) FCN,ARG,ARG 
NERR( IFCN) == JERR 
IF (ERCONH IFCN) .EQ. -1) GO TO 200 
IF (IPRINHIFCN» WRITECNPRINT,1002) RESULT,RESULT 
IF (ERCONT< JFCN) .LT. 1) IPRINT< IFCN) == .FALSE. 
GO TO 600 
---------- PREPARE FOR TERMINATION AND TRACEBACK ---------­
DO 21G 1 == 1, 5 

K == 6 - I 
IF (IERCNT< IFCN,K) .NE. 0) GO TO 220 

CONTINUE 
--------- TERMINATE AND TRACEBACK ---------­
WRITE(NPRINT,1003) (J,IERCNT< IFCN,J), J=1,K) 
CALL EXIT 
---------- USER J~TERROGATION AND RESETTING OF FLAGS ---------­
JK == -JERR - 2 
IF (JK .GT. 3) GO TO 510 
J = JK + 2 
GO TO (530 t520

L
530,550,5QO), J 

JK == IERCN (IFt.;N,JK-3) 
GO TO 580 

520 DO 525 K == 1 5 
525 IERCNT< IFCN,K) = 0 

530 IPRJNH IFCN) == . TRUE. 
GO TO 510 

5~0 JK = NERR( IFCN) 
NERR( IFCN) == 0 
GO TO 580 

550 IPRINT< IFCN) = .FALSE. 
570 ERCONT( IFCN) = JK 
58e JERR = JK 
600 RETURN 

1001 FORMAT( 12lH ILLEGAL ARGUMENT IN A6,8H, ARG == ,E22.13,022) 
1002 FORMAT(bX,3,HEXECUTION CONTINUING W1TH RESULT = IE22.13,022) 
1003 FORMAT(bX,~3HEXECUTION TERMINATING. ERROR COUNTS FOllOW,/ 

i (6X,IOHERROR NO. ,I2,3H = ,(6» 
C ---------- LAST CARD OF FCN~ON ---------­

END 

~/05/76 13.03.~7 
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FUNCTION ELIPK 

5 

10 

15 

20 

SYMBOLIC 

ENTRV POINTS 
q ELIPK 

VARIABLES SN 
0 CAVSQ 

20 ELIPK 
22 INT 
21 RESULT 

EXTERNALS 
NATSEK 

STATISTICS 
PROGRAM LENGTH 

C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

------- FUNPACK ------- CDC 6000 ----- SINGLE PRECISION --------­

REAL FUNCTION ELIPK(CAVSQ) 

REAL CAVSQ,RESULT 
INTEGER INT 

THIS SINGLE PRECISION SUBROUTINE COMPUTES APPROXIMATE VALUES 
FOR THE COMPLETE ELLIPTIC INTEGRAL OF THE FIRST KIND GIVEN THE 
ARGUMENT K..,...,.2. 

OTHER FUNPACK SUBPROGRAMS REQUIRED - NATSEK, FCNMON, AND, 
OPTIONALLV, MONERR 

HH = 1 
CALL NATSEK(CAVSQ,RESULT,INT) 
ELIPK = RESULT 
RETURN 
---------- LAST CARD OF ELIPK ----------
END 

REFERENCE MAP (R=3) 

DEF LINE REFERENCES 
q 21 

TVPE RELOCATION 
REAL F.P. REFS 6 19 DEFINED 
REAL DEFINED 20 
INTEGER REFS 1 19 DEFINED 
REAL REFS (, 19 20 

TVPE ARGS REFERENCES 
3 19 

23B 19 

02/05/76 13.03.q7 
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SCOPE 3.,*.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0lf.25. PAGE 6 

ENTRV ADDRESS PROGRAM REFERENCES 

PllUSED 16061t PlLUSED ERRCHK 15lf05 
ERXSET 15717 
CURSES 16027 
GAUSS 16165 
QNC7 17350 
SPLIFT 21051 
SPLINT 21716 

MLDATA 16112 MLDATA PlLUSED 16070 
XPUNGE 16137 XPUNGE MLUSED 16072 

ONECHK 21lf31 
GAUSS 16152 GAUSS CONVOL 11705 11711 11723 

CNVLERR 12110 12122 12130 
Of""" 7 17335 QNC7 FOUR 11265 11271 
SPLIFT 2103lf SPLIFT FOUR 112lf2 
ONECHK 21lf03 ONECHK GAUSS 16662 

QNC7 17703 
LUK8AK 2Ilf67 LUK8AK ERRCHK 15lf27 1550lf 

MLUSED 16066 
MLDATA 16115 

MLMESS 21510 MLMESS MLDAT8 215lf7 
MLDATB 215lf2 MLDATB ABTERM 1573lf 

MLDATA 1612lf 
IGNORE 2156lf IGNORE MLDATA 16117 
SPLINT 21713 SPLINT GSIN 1235lf 
FIXFLT 2211lf FIXFLT CLOSZIP 25lf21 25503 25513 

XVPLOT 21105 
NUMDIS 311tl0 
QUICK 31702 31115 31730 31731t 3171t6 31752 31756 

31762 
LSHIFT 22123 LSHIFT CALCMP 25105 251lf2 

PCI/OUT 26'flf2 261t'f5 26tt65 26503 26526 
SYMBOL 27tt27 27Lt32 
NUMDIS 31532 

MOD2 22131 MOD2 CALCMP 2'f6tt7 251'1'1 
GRIDGN 31013 

MOD2R 2213lf GRIDGN 31016 31020 
NEGZERO 221tt5 NEGZERO SYMBOL 27316 27322 

XVPLOT 21712 21716 
MINMAX 30506 
QUICK 31775 32063 32111 

NUMTVPE 22151 ,"UMTVPE CALCMP 2'f1lf2 2'f7'ftt 
XVPLOT 2765lf 

WRPLT 2216lf WRPLT CALCMP Llf125 2'1727 2lf731 
PCI/OUT 2655lf 26570 

PLTND 22200 CALCMP 25113 
ANOT 223q} ANOT AXIS 23'150 
AXIS 23236 AXIS QUICK 32075 
GRID 232'12 QUICK 32105 
CALCMP 2lf626 CALCMP ClOSZIP 25'1'13 25'161 25510 25517 25535 255'11 25546 

25552 25565 25571 25576 25602 25604 
DSHPlOT 25113 26002 26013 2602tt 26123 26121 26143 

26150 26153 26156 26161 26163 
SYMBOL 213lfO 
XV PLOT 21601 276'17 30006 30011t 30031.f 300q2 30056 

30071 3014'+ 30173 
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SCOPE 3.1+.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0Lf.25. PAGE 13 

ENTRV ADDRESS PROGRAM REFERENCES 

DXIT.SQ Lf5Lf23 SKFL.SQ 1+3001+ 
GET.Z 1+5Lf50 Z. SQ FORSVS= 3361+1+ 

NAMIN= 35601 
GET.S Lf5551 FSU.SQ 
GET.U 1+5555 
GET.F Lf5557 
RMU.SQ Lf5563 
RMUO.SQ Lf5570 GET.SQ Lfl+572 
RMU2.SQ 1+5610 GET.SQ Lfl+566 
RMUl.SQ Lf5611 
CPC03 1+5657 CPC 10 1+61Lf2 
CPCOLf 1+5676 10 Lf632Lf 
CPC 1+5725 WRPLT 22175 22201 22203 

RDPLID 3231+3 
10 Lf6266 

CPC02 1+6001+ 
CPCQ9Q Lf6120 10 1+6151+ 
IOSAV 1+611+1 Ie 
IOREAD 1+6160 RDl'LID 3231+1 
TOREWRT 1+6163 
10WRTTE 1+6166 
1010 1+6171 
JOZZ 4.6321+ 
JOZW 1+6330 

2.602 CP SECONDS 631+378 CM STORAGE USED 153 TABLE \"f10VES 
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********************************************************************************************************************************** 
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SUBROUTINE CONSTNT 7lt/7lt OPT=l FTN It.5+Rlt06 02/05/76 13.03.lt7 PAGE 3 

115 WRITE(50,118) PILOG CONSTNT 87 
118 FORMAT< 'I- PILOG = '1-, E25.1lt) CONSTNT 88 

WRITE(50,l19) TONE CONS TNT 89 
119 FORMAT< 'I- TONE = '1-, E25. Ilt ) CONS TNT 90 

WRITE(50,120) GAMMA CONS TNT 91 
120 120 FORMAT< 'I- GAMMA = 'I- E25.1lt) CONS TNT 92 

WRITE( 50, 121) H1STAR CONSTNT 93 
121 FORMAT( 'I- HlSTAR = 'I- E25. Ilt ) CONSTNT 9lt 

WRITE(50,122) HLFsTR CONS TNT 95 
122 FORMAT< 'I- HLFsTR = 'I- E25.1lt) CONsTNT 96 

125 WRITE(50,123)OHLFSTR 
, 

CONSTNT 97 
123 FORMAT< 'I- OHLFSTR = '1-, E25.1lt) CONSTNT 98 

WRITE(50,12lt) DELTAH CONSTNT 99 
12lt FORMAT('I- DELTAH = '1-, E25.1lt) CONS TNT 100 

WRITE(50,125) DELTAHS CONSTNT 101 
130 125 FORMAT('I- DELTAHS = '1-, E25.1lt) CONSTNT 102 

RETURN CONSTNT 103 
END CONS TNT 10lt 

CARD NR. SEVERITV DETAILS DIAGNOSIS OF PROBLEM 

27 1 .0 
65 

DATA ITEM LIST EXCEEDS VARIABLE LJST
t 

EXCESS CONSTANTS IGNORED. 
CONSTANT TOO LONG. HIGH ORDER DIGIT~ RETAINED, BUT SOME PRECISION LOST. 

SYMBOLIC REFERENCE MAP ( R=3) 

ENTRV POINTS OEF LINE REFERENCES 
1 CONSTNT 1 131 

VARIABLES SN TVPE RELOCATION 
2 BETA REAL VITKOI REFS 16 64f 68 83 DEFINED 60 

31 OELTAH REAL VITKOI REFS 16 '11 58 127 
32 OELTAHS REAL VITKOI REFS 16 '11 59 129 
25 GAMMA REAL VITKOI REFS 16 76 119 DEFINED 6lt 

0 GNU REAL VITKOI REFS 16 26 '11 68 79 
15 G1 REAL VITKOI REFS 16 '11 70 105 
16 G2 REAL VITKOI REFS 16 4fl 71 107 
17 G3 REAL VITKOI REFS 16 '11 6lt 69 72 109 

'+ HALF REAL VITKOI REFS 16 62 87 DEFINED 58 
26 HISTAR REAL VITKOI REFS 16 
27 HlFSTR REAL VITKOI REFS 16 63 123 DEFINED 59 

7 HONE REAL VITKOI REFS 16 2".13 93 DEFINED 70 
6 HZERO REAL VITKal REFS 16 91 DEFINED 69 

12 HIS REAL VITKOI REFS 16 99 DEFINED 73 
52'+ HISTAR REAL REFS 4ft 2>1-76 121 

10 H2 REAL VITKOI REFS 16 2'1-74f 95 DEFINED 71 
13 H2S REAL VITKOI REFS 16 101 DEFINED 7lt 
1 1 H3 REAL VITKOI REFS 16 2>1-15 97 DEFINED 72 
Itt H3S REAL VITKOI REFS 16 103 DEFINED 75 
21 IFUNC INTEGER VITKOI REFS 16 4f} 11 



E 3 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 

C 

C 
C 
C 
C 

C 
C 
C 
C 

71i/71i OPT=l FTN '+.5+Rli06 

INTERPOLATORY SPLINE AT 101 POINTS AND THE FIT IS USED FOR 
SUBSEQUENT EVALUATIONS. TO CAUSE THE FIT TO HAVE OTHER THAN 
101 POINTS ONE MUST CHANGE THE SOMMON STATMENT VITK05 (IN 
BOTH FOUR AND GSIN ) ACCORDING TO THE FOLLOWING RULE --

NP = NUMBER OF FITTING POINTS 
COMMON IVITK051 XH(NP),VH(NP),VP(NP),VPP(NP),WH(3¥NP),NP 

AND THE VALUE OF NP MUST BE SET EITHER DIRECTLY IN FOUR OR IN 
THE USER CALLING PROGRAM THROUGH COMMON BLOCK VITK05 

USEFUL LIMITS FOR NP PROBABLV LIE BETWEEN 51 AND 501. 

EXTERNAL GSIN,GCOS 
COMMON /VITK02/ CH 

COMMON /VITKO,+/ CHSUBM,COMEGAM,NN 

DIMENSION HVEC( 1 ),COFVEC( 1) 
COMMON /VITK05/ XH( 101 ),VH( 101 ),YP( 101 ),YPP( 101 >,WH( 303},NP 

COMMON /VITKOI/ GNU, 

• HZERO, HONE, 
• 

H2 

• G1, G2, G3, S, 

PLANC, BETA, PI, 

HIS, H2S, H3S, H3 , 

IFUNC, XLOG2, 

• ,HISTAR, HLFSTR, JHLFSTR, DELTAH, DELTAHS 

HALF, OVRHALF, 

TONE, GAMMA 

IF( IFUNC .EQ. 1 .OR. IFUNC .Ea. 2 .OR. IFUNC .EO. 5 
• .OR. IFUNC .Ea. 6) GO TO 9 

DO 8 1=1 20 
WR I TE< 50, t ) 

7 FORMAT(. IFUNC = 3,Ii,7 AND 8 ARE INVALID IN CALLS TO FOUR .,/} 
8 CONTINUE 

CALL EXIT 
9 CONTINUE 

IF( IFUNC .GE. 5) GO TO 10 
DIF = HLFSTR 
HSTART = HZERO - FAC.DIF 
HFINAL = HZERO + FAC.DIF 

GO TO 12 
10 CONTINUE 

DIF = HONE - H3 
HSTART = H3 - FAC"'DIF 
HFJNAL = HONE + FAC.DIF 

12 CONTINUE 
HINC = (HFINAL - HSTART )/( IPTS-l ) 
H = HSTART -HINC 

FIT I< H} = CONVOL< H) FROM HSTART -2.0HSUBM 

02/05/76 13.03.li7 

FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
3JAN(76} 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
VITKOIi 
FOURftl2 
FOUR 
VITK05 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOIMI 
VITKOI 
VITKOI 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOURM3 
FOUR 
FOUR 
FOUR 
FOUR 
FOURM2 
FOUR 
FOUR 
FOUR 
FOUR 
FOURM2 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
F(lUR 

35 
36 
37 
38 
39 
'+0 
iiI 

1 
'+3 
'+Ii 
'+5 
li6 
li7 

1 
2 
3 
Ii 
2 
6 

li8 
2 
2 
3 
Ii 
5 
6 
7 
8 
1 

12 
13 
21 
22 
23 
2'+ 
25 
26 
27 
28 
29 
30 
51 
53 
51i 
55 

7 
57 
58 
60 
61 

8 
63 
61i 
65 
66 
6 7 

68 

PAGE 2 
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FUNCTION 51( 71t/7'i OPT=l FTN 'i.5+R'i06 02/05/76 13.03.'i7 PAGE 3 

SYMBOLIC REFERENCE MAP <R=3) 

ENTRV POINTS DEF LINE REFERENCES 
Li 51( 1 83 90 105 111 

VARIABLES SN TYPE RELOCATION 
2 BETA REAL VITKOI REFS 23 

31 DELTAH REAL VITKOI REFS 23 
32 DElTAHS REAL VITKOI REFS 23 

155 ELLIP REAL REFS 103 109 DEFINED 102 108 
1 'i 1 F REAL REFS li'i 56 DEFINED Li3 

25 GAMMA REAL VITKOl REFS 23 
0 GNU REAL VITKOI REFS 23 

15 Gl REAL VITKOl REFS 23 
16 G2 REAL VITKOl REFS 23 
17 G3 REAL VITKOl REFS 23 

0 H REAL VITK02 REFS 33 Lil 
Li HALF REAL VITKOl REFS 23 

26 HISTAR REAL VITKOl REFS 23 
27 HlFSTR REAL VITKOI REFS 23 

7 HONE REAL VITKOl REFS 23 88 93 
0 HPRIM REAL F.P. REFS Lil 75 2~88 2~92 99 

DEFINED 1 
lLi6 HS REAL REFS 93 95 96 DEFINED 92 

6 HZERO REAL VITKOI REFS 23 75 
12 HIS REAL VITKOI REFS 23 9Li 96 
10 H2 REAL VITKOI REFS 23 93 99 
13 H2S REAL VITKOI REFS 23 9Li 97 
11 H3 REAL VITKOI REFS 23 88 93 
lLi H3S R?AL VITK01 REFS 23 95 97 
21 IFUNC I,\lTEGER VITKOI REFS 23 't5 66 
30 OHLFSTR REAL VITK01 REFS 23 75 

5 OVRHALF REAL VITK01 REFS 23 't2 'itt 56 
3 PI REAL VITK01 REFS 23 93 

23 PILOG REAL VITKOI REFS 23 78 
1 PLANC REAL VITKOI REFS 23 

20 S REAL VITKOI REFS 23 'tit 
t'tS SFUNC REAL REFS 82 10't 110 DEFINED 78 80 103 

109 
136 5Y REAL DEFINED 82 89 10't 110 
2't TONE REAL VITKOI REFS 23 

1't0 T1 REAL REFS 2~'t3 50 53 DEFINED 't2 
1't't T3 REAL REFS 2~76 7i" 78 DEFINED 75 16 
1't7 T't REAL REFS 103 109 DEFINED 93 
150 T5 REAL REFS 98 109 DEFINED 9'i 
151 T6 REAL REFS 98 109 DEFINED 95 
152 ")7 REAL REFS 98 103 DEFINED 96 
153 T8 REAL REFS 98 103 DEFINED 97 
137 X REAL REFS 't2 DEFINED ttl 
15Lt XK REAL REFS 102 107 108 DEFINED 98 101 

22 XLOG2 REAL VITKOI REFS 23 76 
1't2 VA REAL REFS li7 50 2~53 2~56 DEFINED 4'i 
1't3 VFUNe REAL REFS 82 lO't 110 DEFINED Lt7 50 53 

56 
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SUBROUTINE CNVLERR 7't I 7't OPT=l FTN 't.5+R't06 

60 

65 

70 

75 

80 

85 

90 

95 

SYMBOLIC 

ENTRV POINTS 
3 r.NVLERR 

VARIABLES SN 
2 BETA 

31 DELTAH 
32 DELTAHS 

5 DIF 

HUP = HZERO + FAC~OIF 
HLOLO = HLO - FAC.DIF 
HUPUP = HUP + XFAC.DIF 

150 CONTINUE 
ICOUNT = 0 
CONTINUE 
CALL GAUS8(SV,HLOLO,HLO,ERR,QLEFT,IERR) 
CALL REHPLOT(SV,HLOLO,HLO,NPTS) 
I F( I ERR . EQ . 1) GO TO 't 

2 PRINT 3, IERR 
3 FORMAT(. TROUBLE IN GAUSS -- CALLED FROM CONVOL -- IERR =.,13) 

CALL EXIT 
't CONTINUE 

CALL GAUS8(SV t HLO,HUP,ERR,QMIDOLE,IERR) 
CALL REHPLOT(~V,HLOtHUP~NPTS) 
IF(IERR .NE. l)GO G z 
CALL GAUS8(SV~HUP,HUPUP,ERR,QRIGHT,IERR) 
CALL REHPLOT(~V,HUP,HUPUP,NPTS) 
IF ( IE R R . NE. 1) GOT 0 2 
Q = ABS( QLEFT + QRIGHT) 
TEST = TE5TFAC.ABS(QMIODLE) 
IF( Q .LT. TEST) GO TO 7 
WRITE(50,lOOlO) QLEFT~QMIODLE,QRIGHT,IFUNC 

10010 FORMAT(III,. QLEFT =.,Ez5.1't, lOX, ~QMIODLE =~, E25.1't, 
• • QRIGHT = ~,E25.1't, lOX, • IFUNC = .,13,1/) 

ICOUNT = ICOUNT + 1 
IF( ICOUNT .EQ. 3 ) GO TO 5 
HLO = HLO -DIF 
HUP = HUP + OIF 
HLOLO = HLO - XFAC.DIF 
HUPUP = HUP + XFAC.DIF 
GO TO 1 

5 CONTINUE 
PRINT 6 

6 FORMAT(. THREE PASSES AT INTEGRATION IN CONVOL FAILED • ) 
CALL ENOPLOT 
CALL EXIT 

7 CONTINUE 
RETURN 
END 

REFERENCE MAP ( R=3) 

DEF LINE REFERENCES 
1 96 

TVPE RELOCATION 
REAL V ITKO 1 REFS 15 
REAL VITKOI REFS 15 
REAL VITKOI REFS 15 
REAL VITK03 REFS 29 LJ8 

59 60 85 
DEFINED 56 

Lf9 
86 

02/05/76 13.03.'t7 

CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CUVLERFt 
CNVLERF 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 

51 
87 

36 
37 
38 
39 
'to 
'tl 
tt2 
't3 
LfLJ 
LJ5 
LJ6 
LJ7 
LJ8 
LJ9 
50 
51 
52 
53 
5LJ 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6tt 
65 
66 
67 
68 
f..9 
70 
71 
72 
73 
7LJ 
75 

52 
88 

PAGE 2 

57 58 
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SUBROUTINE FCNMON 7'-t/7'f OPT=l FTN 'f.5+R'f06 0'?105/76 13.03.'f7 PAGE 3 

SYMBOLIC REFERENCE MAP ( R=3) 

ENTRV POINTS DEF LINE REFERENCES 
3 FCNMON 'f 106 

VARIABLES SN TVPE RELOCATION 
0 ARG REAL F.P. REFS 6 2 ... 73 DEFINED It 

21'1 ERCONT INTEGER ARRAV REFS 7 75 77 DE'=:NED 65 10'f 0 FCN REAL F.P. REFS 6 73 DEFINED 'f 213 J INTEGER REFS 81 DEFINED 80 2'10 IERCNT INTEGER ARRAV REFS 7 72 82 85 92 
DEFINED 65 72 96 0 IFCN INTEGER F.P. REFS 7 2 ... 72 73 71t 75 16 2 ... 77 

82 85 92 96 98 100 101 103 
10'f DEFINED 'f 

'130 IPRINT LOGICAL ARRAV REFS 9 73 76 DEFINED 65 17 98 
103 

210 J INTEGER REFS 1 £ ... 85 91 DEFINED 85 90 
0 JERR INTEGER F.P. REFS 1 70 2 ... 12 7'f 88 

DEFINED 'f 105 211 JK INTEGER REFS 7 89 90 92 10'f 105 
DEFINED 88 92 100 212 K INTEGER REFS 7 82 85 96 DEFINED 81 95 LfO'f NERR INTEGER ARRAV REFS 7 100 DEFINED 65 7'f 101 135 NPRINT INTEGER REFS 7 DEFINED 65 110 REFS 73 76 85 0 RESULT REAL F.P. REFS 6 2 ... 76 DEFINED 'f VARIABLES USED AS FILE NAMES, SEE ABOVE 

EXTERNALS TVPE ARGS REFERENCES 
EXIT 0 86 

STATEMENT LABELS OEF .INE REFERENCES 
'f0 200 80 75 

0 210 83 80 
50 220 85 82 
67 500 88 70 

10'f 510 92 89 
110 520 95 91 

0 525 96 95 
120 530 98 2.91 
122 5'f0 100 91 
125 550 103 91 
127 570 10'f 99 
131 580 105 93 102 
133 600 106 78 
160 1001 FMT 107 73 
166 1002 FMT 108 76 
175 1003 FMT 109 85 

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES 
lit 210 • r 80 83 7B INSTACK EXITS 
53 • J 85 85 lIB EXT REFS 

115 525 K 95 96 2B INSTACK 

STATI STIes 
PROGRAM LENGTH 'f67B 31 1 
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5 

10 

SUBROUTINE REHPLOT 71+/71+ OPT=l 

SUBROUTINE REHPLOT(FUNC,A,B,NPTS) 
DIMENSION XP(SOI ),VP(SOl) 
AI = (B-A)/(NPTS-l) 
AA = A 
DO 10010 K=I,NPTS 
XP(K) = AA 
VP( K) = FUNC< AA ) 
AA=AA+AI 

10010 CONTINUE 
L = +1 
ISVM = 51 
CALL QUICK(L,XP,VP,NPTS,ISVM,IH ,1,lH ,1) 
RETURN 
END 

SYMBOLIC REFERENCE MAP (R=3) 

ENTRV P(lINTS DEF LINE REFERENCES 
3 REHPLOT 1 13 

VARIABLES SN TVPE RELOCATION 
0 A REAL F.P. REFS 3 

61 AA REAL REFS 6 
60 AI REAL REFS 8 

0 B REAL F.P. REFS 3 
6'+ ISVM INTEGER REFS 12 
62 K INTEGER REFS 6 
63 L INTEGER REFS 12 

0 NPTS INTEGER F.P. REFS 3 
65 XP REAL ARRAV REFS 2 

1052 VP REAL ARRAV REFS 2 

EXTERNALS TYPE ARGS REFERENCES 
FUNC REAL 1 F.P. 7 
QUICK 9 12 

STATEMENT LABELS DEF LINE REFERENCES 
0 10010 9 5 

LOOPS LABEL INDEX FROM-TO LENGTH PROPERTIES 
23 10010 JI. K 5 9 ]IB EXT REFS 

STATISTICS 
PROGRAM LENGTH 2053B 1067 

FTN 1+.5+RLf06 02/05/76 13.03.Lf7 PAGE 

REHPLOT 2 
REHPLOT 3 
REHPLOT Lf 
REHPLOT 5 
REHPLOT 6 
REHPLOT 7 
REHPLOT 8 
REHPLOT 9 
REHPLOT 10 
REHPLOT 11 
REHPLOT 12 
REHPLOT 13 
REHPLOT 1Lf 
REHPLQT IS 

Lf DEFINED 1 
7 8 DEFINED 8 

DEFINED 3 
DEFINED 1 
DEFINED 11 

7 DEFINED 5 
DEFINED 10 

5 12 DEFINED 
12 DEFINEC 6 
12 DEFINE::! 7 
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SCOPE 3 .'L 3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0'+.25. PAGE 7 

ENTRY ADDRESS PROGRAM REFERENCES 

FRMADV 30721 
GRIDGN 30771 30773 30775 30777 31001 31lLf4 3116'+ 

31166 31170 31172 3117'+ 
QUICK 31767 
TIC 32'+6,+ 32'+7~ 32'+77 

PLOTS 2'+703 PCVOUT 26'+23 
CHKID 25312 CHKIC CALCMP 2'1721 
CLOSZIP 25'+13 CLOSZIP GRIDGN 3107,+ 
ZIP 25'+71 (!RIOGN 31102 
OSHPLOT 25736 OSHPLOT AYPLOT 30037 301'+7 
NUMBER 2633'+ NUMBER ANOT 22612 2267'+ 227'+7 
PCVOUT 26377 PCVOUT CALCMP 25075 25151 25165 

SYMBOL 27'+37 27'+'+5 
ENDPLOT 306'+7 
PRMOOE 31607 

PLAOJ 26700 PLAO] CALCMP 2'+717 
SCALEB 26720 SCALEB AXIS 23332 
SYMBOL 27306 SYMBOL ANOT 22572 22622 22677 22730 2277'+ 

DSHPLOT 261'+6 
NUMBER 26353 
XVPLOT 3005'+ 

XVPLOT 2753'+ XVPLOT QUICK 32135 
OASH 10175 
PLTOATA 30'+'f2 PLTOATA CHKIO 25312 

ENDPLOT 30703 
FRMAOV 30122 

MASKER 30'+'+5 PlASKER NUMOIS 31513 
MJNMAX :::0'+61 MINMAX QUICK 31675 31707 
NARG 30557 NARG OSHPLOT 257'+7 

XVPLOT 30201 
MINMAX 30'+75 
QUICK 316'+6 

NOEC 30567 NOEC ANOT 22'f61 
NUMOIS 31'+1'f 

NHOL 3062'+ NHOL NUMBER 263'13 
ENOPLOT 30604'+ ENDPLOT TEST ~:;17 

CNVLFRR 12162 
FILMAV 30717 FRMAOV 
FRMAOV 30717 QUICK 32027 
APERTUR 30723 
GRIOGN 30737 GRIOGN AXIS 23'+12 
AXISGN 31176 AXIS 23'115 
NUMors 3137'+ NUMDIS NUlllBER 263'+1 
PRfliOOE 31601 PRMOOE TEST 6255 
PRPAGE 31610 
QUICK 31623 QUICK TEST 6273 631'+ 

REHPLOT 13352 
QUJCKMP 32137 
QUJCKML 321'+1 
AOPLJD 323'+0 RDPLIO CHKIO 25347 
TIC 32'+60 TIC GRJDGN 3110'+ 
RANDOM. 32526 FORUTL= 
Q8~~-:-RV . 32613 Q8NTRV= TEST 6253 
FECCHR. 32773 COMIO= KODER= 3'1605 34612 

NAMOUT= 37501 
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~VITKO 

Gl = .20003E+01, 

G2 = .20006E+01, 

G3 = .20017E+Ol, 

TONE ::: .25E-03, 

OELTAH ::: .2£+00, 

OELTAHS ::: .lE+02, 

HISTAR ::: .IE-OLf, 

GNU ::: .93E+1O, 

IFUNC ::: 3, 

$END 
JFUNC ::: 3 
GNU ::: .93000000000000E+10 
PLANe ::: .105Lf5887000000E-26 
BETA ::: .927Lf0780000000E-20 
PI ::: .31Lf15926535898E+Ol 
HALF ::: .10000000000000E+00 
OVRHALF ::: .99999999999999E+01 
HZERO ::: . 33195269359Lf82E+OLf 
HONE ::: .33218502563053E+OLf 
H2 ::: .33213521282053E+O~ 
H3 ::: . 33195269359Lf82E+OLf 
HtS ::: .1103Lf689125316E+08 
H2S ::: .1103137995953LfE+08 
H3S ::: . 11019259078Lf86E+08 
Gl ::: .20003000000000£+01 
G2 :: .20006000000000E+Ol 
G3 :: .20017000000000E+Ol 
S ::: . LfLf007Lf92998Lf5Lft-05 
XLOG2 ::: .6931Lf718055915E+00 
PTLOG ::: .939Lf3727869965E-Ol 
TONE ::: .25000000000000E-03 
GAMMA :: . 17602997199382E+08 
HISTAR ::: .10000000000000E-OLf 
HLFSTR ::: .50000000000000E+Ol 
OHLFSTR ::: .20000000000000E+00 
DELTAH ::: .20000000nooooo£+00 
DELTAHS ::: .10000000000000E+02 
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UNLABELED 

11III 
".".:1-".". 

".".".".". 

IIIII 
".".".>f.". 

".".".".". 

".".".". :" 

IIIII 
".".".".". 

".".".".". 

".".Jf.".". 

".".".".". 

CONSTNT 
CONSTNT 
SIGNAL 
SIGNAL 
FOUR 
FOUR 
FOUR 
SV 
SV 
SV 
CONVOL 
CONVOL 
CONVOL 
CONVOl 
CNVLERR 
CNVLERR 
CNVLERR 
CNVLERR 
GSIN 
GSIN 
GS Ii~ 

OLDPL CARDS ENCOUNTERED IN ~NPUT UPDATE 1.2-75203. 

".COMPILE TEST 
".COMPILE CONSTi\lT 
"'COMt'ILE SIGNAL 
".COMPYLE FOUR 
".COMPILE SV 
".COfllPILE CONVOL 
".CllMPIlE CNVLERR 
".COMPIlE GSIN 
".COMPIlE FCNMON 
".COMPIlE NATSEK 
".COMPILE ELIPK 
".COMPILL REHPlOT 

MODIFICATIONS I CONTROL CARDS 

",CALL 'JITKOI 
".CALl IFUNC 
".CALL IFUNC 
",CALl VITKOI 
",CALL VITKOLf 
".CALL VITK05 
",CALL VITKOI 
".CALL IFUNC 
".CALL VITKOI 
Jf.CAll VITK02 
".CALL I Fl~NC 
".CALL VITKOI 
",CALL VITK02 
".CALL VITK03 
".CALl VITKOI 
".CALL VITK02 
",CALL VITK03 
".CALL IFUNC 
",CALL VITK02 
".CALi... VITKOLf 
".CALl VITK05 

CORRECTION IDENTS ARE LISTED IN C~RONOlOGICA~ ORDER OF INSERTION 

IFUNC VITKOI 
FOURIER GSIN 
NATSEK ELIP/( 
CONSTNTMI VITKOl~l 

VITK02 
COI\JSTNT 
ELIKI 
FCURM? 

VITK03 
CONV.1L 
EL IKIII'\ 
FOURN3 

I/ITKOLf 
CNVLERR 
REHPLOT 
TEST 

VITK05 
SV 
VITO 
3JAN(76) 

SIGNAL 
MONERR 
TE5T5 

FOuR 
FCi\!MON 
FOURMI 

02/05/76 13.03.20. PAGE 

COI\ISTNT 17 
CONSTNT 23 
SIGNAL 8 
SIGNAL l+O 
FOURM2 5 
FOUR 49 
FOUR 50 
SI( 10 
sv 15 
SV 16 
CONVOL 8 
CONVOL 2~ 
CONVOL 22 
CONVOL 23 
CNVLERR 15 
CNVLERR 16 
CNVLERR 17 
CNVLERR 18 
GSIN 29 
GSTN 30 
GSIN 31 
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SUBROUTINE CONSTNT 

VAF.!ABLES SN TVPE 
30 OHLFSTR 
5 OVRHALF 
3 PI 

23 PILOG 
1 PLANC 

20 S 
133 SECTOM 

o SETCOM 
525 TEMP 

2't TONE 
22 XLOG? 

FILE NAMES 
INPUT 
TAPE50 

EXTERNALS 
ALOG 
SQRT 

NAMELISTS 
VITKO 

REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

JI. REAL 
REAL 
REAL 
REAL 
REAL 

MODE 
NAME 
MIXED 

TVPE 
REAL 
REAL 

DEF LINE 
'tl 

STATEMENT LABELS 
202 101 FfIlT 
212 102 FMT 
222 103 FMT 
232 10Lf FMT 
2Lf2 105 FMT 
252 106 FMT 
262 107 FMT 
272 108 FMT 
312 109 FMT 
322 110 FMT 
332 111 FMT 
352 112 FMT 
362 113 FMT 
372 11 Lf FMT 
't02 115 FMT 
173 116 FMT 
't12 117 FMT 
Lf22 118 FIYlT 
Lf32 119 FMT 
LfLf2 120 FMT 
't52 121 FMT 
Lf62 122 FMT 
'tI2 123 FMT 
502 12Lf FMT 
512 125 FMT 
3Lf2 126 nH 
302 127 FM'f 

RELOCfH I ON 
VITKOI 
VITKOl 
VJTKOI 
VIT!<Ol 
VITKOI 
VITKOI 

ARRAV VITKOI 

ARGS 
1 LIBRARV 
1 LI BRARV 

VITKOI 
VTTKOI 

READS 
WRITES 

91 
109 
127 

REFERENCES 
66 
67 

REFERENCES 
52 ~3 

REFS 
REFS 
REFS 
REFS 
REFS 
REFS 

DEFINED 
REFS 
REFS 
REFS 
REFS 

52 
53 
93 

111 
129 

:1EF LINE REFERENCI:S 
80 79 
82 81 
8Lf 83 
86 85 
88 87 
90 89 
92 91 
9Lf 93 
98 97 

100 99 
102 101 
106 105 
108 107 
110 109 
112 111 

78 77 
11't 113 
116 115 
118 117 
120 119 
122 121 
12Lf 123 
126 125 
128 i27 
130 129 
10Lf 103 
96 95 

FTN 't.5+R't06 02/05/76 13.03.'t7 PAGE 

16 67 125 DEFINED 63 
16 76 89 DEFINED 62 
16 67 68 85 DEFINED 65 
16 115 DEFINED 67 
16 6Lf 68 81 DEFINED 61 
16 111 DEFINED 76 
27 
25 26 
69 70 71 72 DEFINED 68 
16 Lfl ,6 117 
16 67 113 DEFINED 66 

77 79 81 83 85 87 89 
95 97 99 101 103 105 107 

113 115 117 119 121 123 125 
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115 

120 

12~ 

130 

135 

IlfO 

Ilf5 

150 

155 

160 

165 

1 70 

SUBROUTINE FOUR 7lf/7lf OrT-=l 

C 
C 
C 

C 
C 

c 
c 
C 
C 
C 
C 
C 
C 

C 

C 

C 

C 

TO HFINAL + 2.0HSUBM 

IilO = HSTART - 2.0".HSUBM 
HUP = HFINAL + 2.C'H5UBM 
DATA NP 11011 
HHINC = (HUP-HLO )/( NP-l ) 
HH = HLO - HHINC 
DO 110 J=l,I\JP 
HH = ~H +HHINC 
XH( J) = HH 
VH(J) = ~ONVOL(HH) 

110 CONTINUE 

ISX = 0 
Al = 0 0 
AN = 0.0 
Bl = 0_0 
BN = 0.0 
CALL SPlIFT(XH,VH,VP,VPP,NP,WH,IERRH,ISX,Al,Bl,AN,BN) 

END OF FlTTING OF I(H) 

COMPUTE THE INTEGRALS WHICH DEFINE TUE FOURIER COEFFICIENTS 

DATA PI 13.1lf15926535897931 

CHSUBM = HSUb~ 
COMEGAM = OMEGAM 
NN = N 
B = PI/OMEGAM 
A =-B 
C = 1.0/B 
ERR = 1.0E-5 
CALL ERXSET< 10.l0) 
DO 20 J=I,lPT~ 
H = H + HINC 
CH = H 
rF( IFLAG .Ea. 1) CALL QNC7( GSIN,A,B,ERR,FCOF I IERR) 

IF( IFLAG .Ea. 2) CALL QNC7(GCOS,A,B,ERR,FCOF,IERR) 

IF( IERR .Ea. 1) GO TO 15 
PRINT 5 , N,IFLAG H 

5 FORMAT(II,"" TROUBLE IN QNC7 FOR "",I, 
1 "" N = ~,I3,I, 
2 "" IFLAG=".,I3 I, 
3 "" H = ,,",E25.1lf,//I) 

15 CONTINUE 
FCOl: = C""FCOF 

HViC<J) = H 
COFVEC(J) = FCOF 

02/05/76 13.03.lf7 

FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOUR 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOUR 
FOUR 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOURM2 
FOUR 
FOUR 

69 
70 
71 
72 
73 
7lf 
75 
76 
77 
78 
79 
80 
81 
82 
83 
8lf 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9-4 

9 
10 
11 
12 
13 
Ilf 
15 
16 
17 
18 
19 
20 
21 
95 
96 
22 
23 
2lf 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3lf 
25 
98 
99 

PAGE 3 
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FUNCTION SV 7Lf/7Lf OPT=l FTN Lf.5+RLf06 02/05/76 13.03.Lf7 PAGE 
EXTERNALS TVPE ARGS REFERENCES 

EL!PK REAL 1 102 108 
EXP REAL 1 LIBRARV 78 
SQRT REAL 1 LIBRARV 103 109 

STATEMENT LABELS OEF LI NE REFERENCES 
31 1 Lf6 2.,.Lf5 
33 2 Lf9 2.,.Lf5 
36 3 52 2.,. Lf 5 
Lft Lt 55 2.,.Lf5 
Lf5 70 57 Lf8 51 5Lf 
57 80 8C- 77 
60 90 81 79 
63 100 87 66 
70 120 91 88 

117 1'+0 lOb 99 

COMMON BLOCKS LENGTH MEMBERS - BIAS NAME(LENGTH) 
VITK01 27 o GNU ( 1 ) PLANC ( 1 ) 2 BETA ( 1 ) 

3 PI ( 1 ) Lf HALF ( 1 ) 5 OVRHALF( 1 ) 
6 HZERO ( 1 ) 7 HONE ( 1 ) 8 H2 ( 1 ) 
9 H3 ( 1 ) 10 HlS ( 1 ) 11 H2S ( 1 ) 

12 H3S ( 1 ) 13 Gl ( 1 ) lLf G2 ( 1 ) 
15 G3 ( 1 ) 16 S ( 1 ) 17 IFUNC i 1 ) 
18 XLOG2 ( 1 ) 19 PILOG ( 1 ) 20 TONE ( 1 ) 
21 GAMMA ( 1 ) 22 HISTAR ( 1 ) 23 HLFSTR (1) 
2'+ OHLFSTR( 1 ) 25 DELTAH ( 1 ) 26 DEL TAHS( 1 ) VITK02 o H ( 1 ) 

STATISTICS 
PROGRAM LENGTH 156B 110 
CM LABELED COMMON LENGTH 3LfB 28 
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SUBROUTINE CNVLERR 7If/7'i OPT=l FTN 'i.5+Rtt06 02/05/76 13.03.'i7 PAGE 3 
VARIABLES SN TVPE RELOCATI ON 

3 ERR REAL VITK03 REFS 29 6tt 71 7lf 
0 FAC REAL VITK03 REFS 29 tt8 51 57 58 59 25 GAMMA REAL VITKOl REFS 15 
0 GNU REAL VITKOI REFS 15 

1 >; Gl REAL VITKOI REFS 15 
16 G2 REAL VITKOI REFS 15 
17 G3 REAL VITKOI REFS 15 
0 H REAL VITK02 REFS 25 DEFINED ttlf tt HALF REAL VITKOI REFS 15 
0 HH REAL F.P. REFS tttt DEFINED 

26 HISTAR REAL VITKOI REFS 15 
27 HLFSTR REAL VITKOI REFS 15 56 227 HLO REAL REFS tt9 59 6L! 65 71 72 85 

87 DEFINED tt8 57 85 230 HLOLO REAL REFS 50 6tt 65 DEFINED tt9 50 59 
87 

7 HONE REAL VITKOI REFS 15 51 231 HUP REAL REFS 5':' 60 71 72 7tt 75 86 
88 DEFlrv..:D 51 58 86 232 HUPUP REAL REFS 53 7tt 75 DEFINED 52 53 60 
88 

6 HZERO REAL VITKOI REFS 15 57 58 12 HIS REAL VITKOI REFS 15 
10 H2 REAL VITKOI REFS 15 
13 H2S REAL VITKOI REFS 15 
1 1 H3 REAL VITKOI REFS 15 tt8 
Itt H3S REAL VITKOI REFS 15 

233 ICOUNT INTEGER REFS 83 8tt DEFINED 62 83 235 IEAA INTEGER REFS 6tt 66 67 71 73 74 76 21 IFUNC INTEGER VITKOI REFS 15 tt7 80 
L! NPTS INTEGER VITK03 REFS 29 65 72 75 30 OHLFSTR REAL VITKOI REFS 15 
5 OVRHALF REAL VITKOI REFS 15 
3 PI REAL VITKOI REFS 15 

23 PILOG REAL VITKOI REFS 15 
1 PLANC REAL VITKOI REFS 15 

2ttO a REAL REFS 79 DEFINED 77 23tt QLEFT REAL REFS 64 77 80 236 QMJDiJLE REAL REFS 11 78 80 237 aRIGHT REAL REFS 7If 77 80 20 S REAL VITI<Ol REFS 15 
2Ift TEST REAL REFS 79 DEFINED 78 

2 TESTFAC REAL VITK03 REFS 29 78 
2Lf TONE REAL VITKOI REFS 15 

1 XFAC REAL VITK03 REFS 29 tt9 52 60 87 88 22 XLOG2 REAL VITKOI REFS 15 

FILE NAMES MODE 
OUTPUT FMT WRITES 67 91 
TAPE50 FMT WRITES 80 

EXTERNALS TVPE ARGS REFERENCES 
ENDPLOT 0 93 
EXIT 0 69 9lf 
GAUS8 6 6lf 71 7tt 
FlEHPLOT Lf 65 72 75 
SV 0 13 6tt 65 71 72 74 75 
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5 

10 

15 

20 

25 

30 

35 

liO 

50 

55 

SUBROUTINE NATSEK 7li/7li OPT=l FTN li.5+Rli06 

C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

------- FUNPACK ------- CDC 6000 ----- SINGLE PRECISION --------­

SUBROUTINE NATSEK(ARG,RESULT,INT) 

REAL A( 10),ARG,B( 10),CAV,CAVSQ,DELIPK,EPS,ETA,FCN( 3),RESULT, 
1 SUMA,SUMB,XIND 

INTEGER I,IFCN,INT,JK 

THIS FUNPACK PACKET CONTAINS THREE FUNCTION TVPE SUBPROGRAMS 
ELIPK, ELIK1, AND ELIKM, AND ONE SUBROUTINE TYPE 
SUBPROGRAM, NATSEK. THE PACKET COMPUTES SINGLE PRECISION VALUES 
OF THE COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIND 

K(CAYSQ), K(CAV.y..y.2), AND K<l-ETA) 

FOR THE PARAMETERS CAVSQ, CAY, AND ETA, RESPECTIVELV, WHERE 

K(K.y..y.2)=INTEGRAL (FROM PHI=O TO PHI=PI/2) 
1 /SQRT< 1-( K.y..y.2 ).y.{ SIN( PHI) }.y..y.2) 

o .LE. K'H2 .LT. 1. 

THE FORTRAN CALLING STATEMENTS FOR THE PRIMARV ENTRIES TO THIS 
PACKET ARE 

AND 

v = ELIPK(CAVSQ), 

V = ELIKl<CAV), 

Y=ELIKM(ETA), 

WHERE THE ENTRV POINTS CORRESPOND TO THE FUNCTIONS K(CAYSQ), 
K( CAV.y..y.2) AND K( I-ETA), RESPECTIVELY. THE ROUTINE NATSEK IS 
INTENDED FOR INTERNAL PACKET USE ONLY, ALL COMPUTATIONS WITHIN 
THE PACKET BEING CONCENTRAT~D IN THIS ROUTINE. THE FUNCTION 
SUBPROGRAMS INVOKE NATSEK WITH THE FORTRAN STATEMENT 

CALL NATSEK(ARG RESULT,INT} 
WHERE THE PARAMETER USAGE IS AS FPLlOWS 

FUNCTION 
CALL 

ELIPK(CAVSQ) 
ELIKl<CAV) 
ELIKMtETA) 

PARAMETERS FOR 
ARG 

CAVSQ, 0 .LE. CAVSQ .LT. 
CAY, ~l .LT. CAY .LT. 1 
ETA, 0 .LT. ETA .LE. i 

NATSEK 
RESULT 

K( CAVSQ} 
K( CAY'H2 } 
K(1-ETA) 

THE MAIN COMPUTATION INVOLVES EVALUATION OF NEAR MINIMAX 
APPROXIMATIONS PUBLISHED IN MATH. COMPo 19, 105-112( 1965} 
BV CODV. 

OTHER SUBPROGRAMS REQUIRED 

TNT 
1 
2 
3 

FROM FUNPACK 

OTHER 

ACCURACV 

FCNMON AND, OPTIO~AlLV, MONERR (BOTH 
CONTAINED IN THE FUNPACK PACKET MONEPR) 

ABS, ALOG 

02/05/76 13.03.~7 

NATSEK 
NATSEK 
NATSEK 
NATSEK 
~JATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
N~TSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 

2 
3 
~ 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1~ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2~ 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3Lt 
35 
36 
37 
38 
39 
liO 
lil 
~2 
~3 
~~ 

~5 
li6 
~7 
li8 
~9 
50 
51 
52 
53 
5~ 
55 
56 
51 
58 

PAGE 
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SCOPE 3.'+.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0Lf.25. PAGE 

FWA OF THE LOAD 101 
LWA+1 OF THE LOAD '+6333 

TRANSFER ADDRESS -- TEST 6253 

PROGRAM AND BLOCK ASSIGNMENTS. 

BLOCK ADDRESS LENGTH FILE PREFIX TABLE CONTENTS 

TEST 101 6655 LGO 02/05/76 13.03.tt7 SCOPE 3.tt FTN tt.5Rtt06 666X 
OPT=l 

/VITK011 6756 33 
CONSTNT 7011 526 LGO 02/05/76 13.03.,+7 SCOPE 3.Lt FTN tt.5R'+06 666X 

OPT=l 
SIGNAL 7537 72 LGO 02/05/76 13.03.,+7 SCOPE 3.'+ FTN tt.5Rtt06 666X 

OPT=l 
IVITK021 7631 1 
IVITKOttl 7632 3 
IVITK051 7635 130tt 
FOUR 111tt1 315 LGO 02/05/76 13.03.tt7 SCOPE 3.tt FTN tt.5R'+06 666X 

OPT=l 
SV I1tt56 156 LGO 02/05/76 13.03.,+7 SCOPE 3.'+ FTN tt.5Rtt06 666X 

OPT=l 
IVITK031 1163tt 6 
CONVOL 116tt2 212 LGO 02/05/76 I3.03.tt7 SCOPE 3.tt FTN tt.5Rtt06 666X 

OPT=l 
CNVLERR 1205tt 2tt2 LGO 02/05/76 13.03.tt7 SCOPE 3.tt FTN tt.5Rtt06 666X 

OPT=1 
GSIN 12316 106 LGO 02/05/76 13.03.tt7 SCOPE 3.tt FTI\! tt.5Rtt06 666X 

OPT=l 
FCNMON 12tt2tt tt67 LGO 02/05/76 13.03.tt7 SCOPE 3.tt FTN tt.5Rtt06 666X 

OPT=l 
NATSEK 13113 15tt LGO 02/05/76 13.03.tt7 SCOPE 3.tt FTN tt.5Rtt06 666X 

OPT=l 
ELIPK 13267 23 LGO 02/05/76 I3.03.tt7 SCOPE 3.tt FTN Lt.5RLt06 666X 

OPT=l 
REHPLOT 13312 2053 LGO 02/05/76 13.03.tt7 SCOPE 3.Lt FTN Lt.5Rtt06 666X 

OPT=l 
/MLBLKO/ 15365 2 
ERRCHK 15367 322 UL-MATHFTN 02/0tt/76 12.06.13 SCOPE 3.tt FTN tt.5RLt06 666X 

OPT=l 
ERXSET 15711 15 UL-MATHFTN CL/Ott/76 12.06.13 SCOPE 3.tt FTN Lf.5RLt06 666X 

OPT=l 
ABTERM 15726 Lf7 UL-MATHFTN 02/0'+/76 12.06.13 SCOPE 3.'+ FTN tt.5Rtt06 666X 

OPT=l 
REMARX 15775 2tt UL-MATHFTN 02/0Lf/76 12.06.2'+. SCOPE 3.,+ COMPASS 3.75203 2 
CURSES 16021 tt2 UL-MATHFTN 02/0Lf/76 12.06.i3 SCOPE 3.tt FTN Lf.5RLt06 666X 

OPT=l 
MLUSED 16063 2Lf UL-MATHFTN 02/0Lf/76 12.06.13 SCOPE 3.Lf FTN Lf.5RLf06 666X 

OPT=l 
MLDATA 16107 30 UL-MATHFTN 02/0tt/76 12.06.13 SCOPE 3.Lf FTN Lf.5RLf06 666X 

OPT=l 
XPUNGE 16137 10 UL-MATHFTN 02/0Lt/76 12.Gb.lf3. SCOPE 3.Lt COMPASS 3.75203 2 
GAUS8 161'+7 1163 UL-MATHFTN 02/0li/76 12.06.13 SCOPE 3.Lf FTN it.5RLt06 666X 
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SCOPE 3.Lt.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/0'5/76 13.0Lt.2'5. PAGE 8 

ENTRY ADDRESS PROGRAM REFERENCES 

FECPRT. 33013 INCOM= 3LtLt25 
FMTAP= 371 01 

FECC63. 33051 OUTC= 37702 
EOF 33070 EOF TEST 6263 
FEOFAL. 33103 FLTOUT= KODER= 3Lt767 35006 35027 

NAMOUT= 37Lt33 
FEOEOV. 33125 KODER= 35006 
FEOEXP. 33127 KODER= 3Lt770 

NAMOUT= 37Lt35 
FEORND. 3316Lt KODER= 3Lt755 35003 3502Lt 

NAMOUT= 37Lt25 
FEOSCA. 33221 KODER= 3lt7Lt5 35000 35020 

NAMOUT= 37Lt22 37Lt37 
FEOZRO. 33305 KODER= 3lt756 3500Lt 35025 
MEMIT. 33Lt13 FORSYS= Q8. 10. 32605 
ENO. 33Lf5'+ TEST 6322 
EXIT 33501 TEST 6321 

FOUR 11173 
CONVOL 11715 
CNVLEAA 12120 1216'+ 
FCNMON 12512 

STOP. 33503 ABTERM 157Lt2 
ABNORM. 33512 GOTOER= 36127 
SYSARG= 335'+3 
IOERA. 33562 NAMIN= 35636 

NAMOUT= 37Lt72 
OUTC= 37721 

c:.VSEND. 33606 SYSTEM 36117 
SVP=5 33607 
ClSlNK. 33623 
SVSERA. 33665 Q8. 10. 32563 

COMIO= 3303Lt 330lt7 
INCOM= 3'+lt32 
NAMIN= 356Lt5 3566lt 
SYSTEM 36113 3611Lt 
GOTOER= 36126 
FMTAP:: 37120 
GETFIT= 37230 
NAJYlOUT= 37Lt67 
OUTC= 37726 

SVSTlA. 33726 
SVP::1 3373~ 
SVP=3 3Lt007 
SVP=,+ 3'+015 
SVS=6 3'+0'+5 
SVS2= 3'+071 INCOM= 3Lt'+37 
FECOPE. 3LtlLfO NAMIN= 35333 

NAMOUT= 37300 
OUTC= 37620 

FEIGNC. 3Lt232 INCOM= NAMIN= 35537 35550 35555 
FlTIN= 36'+LtO 36LtLtLt 36ltlt7 36lt50 36lt5l FEISBl. 3,+2'+7 NAMIN= 35375 35lt22 35513 35532 355ltlt 3557Lf 35607 35610 35723 

FEINUM. 3'+270 NAMIN= 35521 3552,+ 35530 
FEIFSG. 3'+301 NAMIN= 35567 
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$VITKO 

Gl = .20003E+Ol, 

G2 = .20006E+Ol, 

G3 = .20017E+Ol, 

TONE = .25E-03, 

OELTAH = .2E+OO, 

OELTAHS = .lE+02, 

HlSTAR = .lE-Ott, 

GNU = .93E+IO, 

IFUNC = 1 , 

$ENO 
IFUNC = 
GNU = .93000000000000E+I0 
PLANC = .105tt5887000000E-26 
BETA = . 9271t0780000000E-20 
PI = .311t15926535898E+Ol 
HALF = .100OOOOOOOOOOOE+00 
OVRHALF = .99999999999999E+Ol 
HZERO = . 33\952693591t82E+01t 
HONE = . 33Z18502563053E+Ott 
H2 = .33213521282053E+OIt 

.. H3 . -- .3319~r69359~82£+OIt 
HIS = .1103tt689125316E+08 
H2S = .1103137995953ItE+08 
H3S = .110192590781t86E+08 
Gl = .20003000000000E+01 
G2 = .20006000000000E+Ol 
G3 = .20017000000000E+01 
5 = ,1t1t0071t929981t5ItE-05 
XLOG2 = .69311t718055995E+00 
PILOG = .9391t3727869965E-01 
TONE = .25000000000000E-03 
GAMMPi = . 17602997199382E+08 
HlSTAR = .10000000000000E-01t 
HLFSTR = .50000000000000E+OI 
OHLFSTR = .20000000000000E+00 
DELTAH = .20000000000000E+00 
OELTAHS = .10000000000000E+02 
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* SS S . * 
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* S SS * 
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* 
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UNLABELED OLDPL DECK LI ST 

DECK LIST AS READ FR~M OLDPL PLUS ADDED NEW DECKS 

OECKS 

VANKs$$ 
FOUR 
ELIPK 

ARE L I ~,TED 

VANi<$$$ 
FOUl, 
ELIPK 

COMMON 

IFUNC 

IFUNC 
GSIN 
REHPLOT 

VITKOl 
CONSTNT 
TEST 

IN THE ORDER OF THEIR 

IFUNC VITKOI 
GSIN CONSTNT 
REHPLOT TEST 

DECKS ENCOUNTERED 

VITKOI VITK02 

DECKS '~RITTEN TO COMPILE FILE 

TESl CONSTNT SIGNAL 
FCNMON NATSEK ELIPK 

VTTK02 
cor~VOL 

VITK03 
CNVLERR 

OCCURRENCE ON A NEW 

VITK02 VITK03 
CONVOL CNVLERR 

VITI<03 VITKOLf 

FOUR sv 
REHPLOT 

THIS UPDATE REQUIRED 3LflOOB WORDS OF CORE. 

VITKOLt 
c:.V 

PROGRAM 

VITKOLf 
sv 

VITK05 

COi~VOi.. 

UPDATE 1.2-75203. 02/05/76 13.03.20. 

VITK05 
FCNMON 

LIBRARV IF 

VITK05 
FCNMON 

CNVLERR 

SIGNAL 
NATSEK 

ONE IS CREATED 

SIGNAL 
NATSEK 

GSIN 

BV THIS UPDATE 

PAGE 
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SUBROUTINE CONSTNT 7't/7't OPT=l FTN 't.5+R't06 02/05/76 13.03.'t7 PAGE 

COMMON BLOCKS LENGTH MEMBERS - BIAS NAME(LENGTH) 
VITKOI 27 o GNU ( 1 ) 1 PLANe ( 1 ) 2 BETA ( 1 ' 

3 PI ( 1 ) 't HALF ( 1 ) 5 OVRHALF< 1 ) 
6 HIERO ( 1 ) 7 HONE ( 1 ) 8 H2 ( 1 ) 
9 H3 ( 1 ) 10 HIS ( 1 ) 1 1 H2S ( 1 ) 

1.2 H3S ( 1 ) 13 Gl ( 1 ) 1't G2 ( 1 ) 
15 G3 ( 1 ) 16 S ( 1 ) 17 IFUNC ( 1 ) 
18 XLOG2 ( ~. ) 19 PILOG ( 1 ) 20 TONE ( 1 ) 
£1 GAMMA ( 1 ) 22 HISTAR ( 1 ) 23 HLFSTR (1) 
211 OHLFSTR( 1 ) 25 DELTAH ( 1 ) 26 DEL TAHS( 1 ) 

EQUIV CLASSES LENGTH 
GNU GNU 27 

MEMBERS - BIAS NAME('~NGTH) 
o SETeOM (27) 

STATY STICS 
PROGRAM LENGTH 526B 3lt2 
CM LABELED COMMON LENGTH 33B 27 



SUBROUTINE FOUR 7t+l71i OPT=l 

20 CONTINUE 
RETURN 
END 

DIAGNOSIS OF PROBLEM 

FTN 1i.5+R"t06 02/05/76 13.03.~7 

FOUR 
FOUR 
FOUR 

100 
101 
102 

CARD NR. SEVERITY DETAILS 

1 Ii Ii CONSTANT TOO LONG. HIGH ORDER DIGITS RETAINED, BUT SOME PRECISION LOST. 

SVMBOLI e REFERENCE MAP (R=3) 

ENTRV POINTS DEF LiNE REFERENCES 
3 FOUR 1 173 

VARIABLES SN TVPE RELOCATION 
267 A REAL REFS 157 159 DEFINED 150 
262 AN REAL REFS 135 DEFINED 132 
261 At REAL REFS 135 DEFINED 131 
266 B REAL REFS 150 151 157 159 DEFINED 

2 BETA REAL VITK01 REFS 80 
261i BN REAL REFS 135 DEFINED 131i 
263 Bl REAL REFS 135 DEFINED 133 
270 C REAL REFS 168 DEFINED 151 

0 CH REAL VITK02 REFS 73 OEFINED 156 
0 CHSUBM REAL VITKOIi REFS 75 DEFINED 1'+6 
0 COFVEC REAL ARRAV F.P. REFS 77 DEFINED 1 171 
1 COMEGAM REAL VITKOIi REFS 75 DEFINED Ili7 

31 DELTAH REAL VITKOI REFS 80 
32 DELTAHS REAL VITK01 REFS 80 

2li6 DIF REAL REFS 101 102 106 107 DEFINED 
2 i 1 ERR REAL REFS 157 159 DEFINED 152 

0 FAC REAL F.P. REFS 101 102 106 107 DEFINED 
272 FeOF REAL REFS 157 159 168 171 DEFINED 

25 GAMMA REAL VITK01 REFS 80 
0 GNU REAL VITKOI REFS 80 

15 G1 REAL VITK01 REFS 80 
16 G2 REAL VITK01 REFS 80 
17 G3 REAL VITK01 REFS 80 

2,2 H REAL REFS 155 156 162 170 DEFINED Ii HALF REAL VITKOI REFS 80 
250 HFIN'L REAL REFS 109 119 DEFINED 102 107 
256 HH REAL REFS 12'+ 125 126 DEFINED 122 
255 HHINC REAL REFS 122 12'+ DEFINED 121 
251 HINC REAL REFS 110 155 DEFINED 109 

26 HISTAR REAL VITK01 REFS 80 
27 HLFsrR REAL VITKOI REFS 80 100 

253 HLO REAL REFS 121 122 DEFINED 118 
7 HONE REAL VITK01 REFS 80 105 107 

2tt7 HSTAAT REAL REFS 109 110 118 DEFINED 101 
0 HSUBM REAL F.P. REFS 118 119 1'+6 DEFINr:D 1 

25~ HUP REAL REFS 121 OEFINED 119 

PAGE 

}Lt9 

100 105 

1 
168 

il0 155 

124 

106 



G Ii 

5 

10 

15 

20 

25 

30 

35 

liO 

li5 

50 

55 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 

C 
C 

FTN 1i.5+Rit06 

FUNCTION CONVOL(HH) 

LET I<H) = INTEGRAL<O,INFINITVH SV(HPRlfYl) ) WHERE SV IS G~VEN 
BV SUBROUTINE SV ,THE VALUE OF WHICH IS DETERMINED BV IFUNC 
ACCORDING TO THE RULE 

IFUNC = 1 
= 2 
= 3 = it 
= 5 
= 6 
= 7 
= 8 

G~USSIAN SHAPE FUNCTION 
GAUSSIAN SHAPE FUNCTION 
GAUSSIAN (DERIVATIVE) 
GAUSSIAN (DERIVATIVE) 
POWDER LINESHAPE 
POWDER llNESHAPE 
PDWDER LINESHAPE {DERIVATIVE} 
POWDER LfNESHAPE (DERIVATIJE) 

ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 
ABSORPTiON CASE 
DISPERSION CASE 

FUNCTION CONVOL{H) CALCULATES I{H). TO PE MORE PRECISE, CONVOL 
DETERMINES THE PORTION OF (O,INFINITV) OVER WHICH THE FUNCTION(S) 
SV SIGNIFICANTLV CONTRIBUTE TO THE INTEGRAL DEFININING I{H). 
CONVOL CALLS UPON SUBROUTINE GAUS8 TO CARRV OUT THE FINITE 
INTERVAL INTEGRATIONS. 

EXTERNAL SV 

COMMON IVITKOll GNU, PLANC, BETA, PI, 

Jf HZERO, HONE, H2 ;i3 , HIS, H2S, H3S, 

Jf GI, G2, G3, S, IFUf\lC, XLOG2, PILOG, 

Jf ,HISTAR, HLFSTR, OHLFSTR, DELTAH, DELTAHS 

COMMON IVITK021 H 

COMMON IVITK031 FAC,XFAC,TESTFP.C,ERR,NPTS,DI:-

PASS H TO FUNCTION SV 

H = HH 

ERR = 1.0[-6 
IF( ,FUNC .LE. Ii) GO TO 110 
DIF ~ (HONE - H3) +.OCI 
FAC = 0.1 
XFAC = 20.0 
HLO = H3 - FACJfDIF 

HALF, OVRHALF, 

TONE, GAMMA 

02/05/76 13.03.it7 

COI\IVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
CONVOL 
CONVOl 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITKOI 
VITK01Ml 
VITK01 
VITKOI 
VITK02 
VITK02 
VITK02 
VITK02 
VITK03 
\,IT1\03 
VITK03 
VITK~3 

CONVJL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CC1NVOL 
CONVOL 

2 
3 
Ii 
5 
6 
7 
2 
3 
it 
5 
6 
7 
8 
9 

10 
9 

10 
11 
12 
13 
lit 
15 
16 
17 
18 
19 
20 

2 
3 
'+ 
5 
6 
7 
8 
1 

12 
13 

2 
3 
Lf 
5 
2 
3 
it 
5 

25 
26 
27 
28 
29 
30 
31 
32 
33 
3'+ 
35 
36 

PAGE 
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SUBROUTINE CNVLERR 7"+17"+ OPT=l FTN "+.5+R"+Ob 02/05/76 13.03.,,+7 PAGE 
lNLINE FUNCT~ONS TVPE ARGS DEF LINE REFERENCES 

ABS REAL 1 INTRIN 77 78 
AMAX\ REAL 0 INTRIN 50 
AMINI REAL 0 INTRIN 53 

STATEMENT LABELS DEF LINE REFERENCES 
33 1 63 89 
"+1 2 67 73 76 

162 3 FMT 68 67 
"+5 "+ 70 66 

103 5 qO 8"+ 
215 6 FMT 92 91 
11 1 7 95 79 

22 110 55 "+7 
32 150 61 5" 200 10010 FMT 81 80 

COMI1l0N BLOCKS LENGTH MEMBERS - BIAS NAME(LENGTH) 
VITKCll 27 o GNU ( 1 ) 1 PLANC ( . ' 2 BETA ( 1 ) 

3 PI ( 1 ) "+ HALF \. ~ ) 5 OVRHALF( 1 ) 
6 HZERO ( 1 ) 7 HONE ( 1 ) 8 H2 ( 1 ) 
9 H3 ( 1 ) 10 HIS ( 1 ) 11 H2S ( 1 ) 

12 H3S ( 1 ) 13 G1 ( 1 ) 1"+ G2 ( 1 ) 
15 G3 ( 1 ) 16 S ( 1 ) 17 IFUNC ( 1 ) 
18 XLOG2 ( 1 ) 19 PILOG ( 1 ) 20 TONE ( 1 ) 
21 GAMMA ( 1 ) 22 HISTAR ( 1 ) 23 HLFSTR (1) 
2"+ OHlFSTR( 1 } 25 DELTAH ( 1 ) 26 DEL TAHS( 1 ) VITK02 1 o H ( 1 ) 

VITK03 6 o FAC ( 1 ) 1 XFAC ( 1 ) 2 TESTFAC( 1 ) 
3 ERR ( 1 ) "+ NPTS ( 1 ) 5 DIF ( 1 ) 

STATI STIes 
PROGRAM LENGTH 2"+2B 162 
CM LABELED COMMON LENGTH "+2B 3L• 
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60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

SUBROUTINE NATSEK 7Lt/7Lt OPT=l FTN Lt.5+RLt06 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

THIS SUBROUTINE IS DESIGNED TO GIVE NEAR OPTIMAL ACCURACV 
IN SINGLE PRECISION ARITHMETIC ON A CDC 6000 SERIES COMPUTER. 
THE FOLLOWING TABLE GIVES THE RESULTS OF RANDOM ARGUMENT 
ACCURACV TESTS, FOR ARGUMENTS DRAWN FROM THE INTERVAL (0, 1), 
WHICH WERE RUN AT THE U. OF TEXAS IN OCTOBER, 1972. 

ENTRV POINT FREQUENCV OF BIT ERRORS 
NO. OF BITS IN ERROR 
012 

ELIPK 
ELIKI 
ELIKM 

ERROR MONITORING 

i2Lt7 
12Lt3 
1238 

751 
757 
762 

2 
o 
o 

MAX 
REL. 

ERROR 

8.906E-15 
7.10LtE-15 
7.10LtE-15 

RMS 
REL. 

ERROR 

2.956E-15 
2.8Lt2E-15 
2.95LtE-15 

THE FOLLOWING TABLE INDICATES THE TVPES Of ERROR THAT MAV 
BE ENCOUNTERED IN THIS ROUTINE AND THE FUNCTION VALUE SUPPLIED 
IN EACH CASE (XIND IS THE INDEFINITE OPERAND). 

ERROR ERROR FUNCTION VALUES FOR 
NO. ELIPK ELIKI 

t K.,.ljI.2. LT. 0, OR ETA . GT. 1 
2 K.,.ljI.2 .EQ. I, OR ETA .EQ. 0 

OR ELI KM 
XIND 
X I NO X IND 

3 K.,..,.2 .GT. 1, OR ETA .LT. 0 XIND XIND 

ALL ERROR PROCESSING IS HANDLED THROUGH THE SEPARATE FUNPACK 
PACKET MONERR. THE DEFAULT ERROR PROCEDURE IS TO PRINT 
AN ERROR MESSAGE ONLY FOR THE FIRST ERROR ENCOUNTERED. THE 
FREQUENCV OF EACH TVPE OF ERROR IS ACCUMULATED, AND EXECUTION 
IS CONTINUED. FOR THE ELIPK PACKET, MONERR MAV BE INVOKED 
TO ALTER THESE CONVENTIONS, OR TO INTERROGATE THE ERROR STATUS, 
BV THE FORTRAN STATEMENT 

JK = MONERR(KK,2), 
WHERE JK AND KK ARE INTEGERS, RELATED ACCORDING TO THE 
FOLLOWING TABLE. EC-N DENOTES THE ERROR COUNT FOR ERROR 
NUMBER N IN THE ABOVE TABLE, AND DENOTES NO CHANGE 
FROM THE PREVIOUS SETTING. 

KK 

.LT. -1 
-1 
o 
1 
2 
3 
Lt 
5 
6 

.GT. 6 

JK 

o 
KK 

ERROR 
COUNTS 

KK RESET TO 0 
KK 
KK .,. 
EC-1 
EC-2 
EC-3 
o 

SUBSEQUENT ACTION 
UPON FINDING ERROR 

PRINT TRACEBA~K 
MSSG. AND STOP 

YES 
1 ONLY 

EVERV TIME 
NO 

YES 
NO 
NO 
NO 

.,. THE RETURN FOR KK=3 IS THE ERROR NUMBER N (FROM THE 

02/05/76 13.03.Lt7 

NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NA"iSEK 
NATSI:K 
~'A TSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 

59 
60 
61 
62 
63 
6Lt 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7Lt 
75 
76 
77 
78 
79 
80 
81 
82 
83 
81i 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9Lt 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10Lf 
105 
106 
107 
108 
109 
110 
1 1 1 
112 
113 
1 1 Ii 
115 

PAGE 2 
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SCOPE 3.'t.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0Lf.25. PAGE 2 

BLOCK ADDRESS LENGTH FILE PREFIX TABLE CONTENTS 

OPT=1 
QNC7 17332 PH7 UL-MATHFTN 02/0lt/76 12.06.13 SCOPE 3.4 FTN It.5RLf06 666X 

OPT=l 
SPLlFT 21031 3lt7 lJL-MATHFTN 02/Clt/7f 12.06.13 SCOPE 3.Lt FTN It.5Rlt06 666X 

OPT=l 
ONECHK 21ltOO 65 UL-MATHFTN 02/0lt/76 12.06.13 SCOPE 3.It FTN It.5Rlt06 666X 

OPT=1 
LUKBAK 21lt65 23 UL-MATHFTN 02/0lt/76 12.06.23. SCOPE 3.'t COMPASS 3.75203 2 
MLMESS 21510 27 UL-MATHFTN 02/0Lf/76 12.06.21t. SCOPE 3.'t COMPASS 3.75203 2 
MLDATB 21537 21 UL-MATHFTN 02/0lt/76 12.06.13 SCOPE 3.It FTN 't.5Rlt06 666X 

OPT=1 
IGNORE 21560 130 UL-MATHFTN 02/0lt/76 12.06.13 SCOPE 3.It FTN 't.5Rlt06 666X 

OPT=1 
SPLINT 2171 0 203 UL-MATHFTN 02/0lt/76 12.06.13 SCOPE 3.Lt FTN It.5A't06 666X 

OPT=l 
FIXFLT 22113 7 SL-FTNLIBV 05/31/75 1l.51t.39. SCOPE 3.It COMPASS 3.75050 2 
LSHIFT 22122 6 SL-FTNLIBV 05/31/75 11.5't.58. SCOPE 3.It COMPASS 3.75050 2 

SLL LSHIFT. FTN VERSION (YOU SHOULD USE SHIFT) 
MOD2 22130 lit SL-FTNLIBY 05/31/75 11.55.03. SCOPE 3.Lt COMPASS 3.75050 2 
NEGZERO 221ltLt 5 SL-FTNLIBV 05/31/75 11.55.08. SCOPE 3.Lt COMPASS 3.75050 2 
NUMTVPE 22151 11 SL-FTNLIBV 05/31/75 11.55.09. SCOPE 3.Lt COMPASS 3.75050 2 
ISET8351 22162 1 
WRPLT 22163 30 SL-FTNLIBV 05/31/75 11.55.11. SCOPE 3.Lt COMPASS 3.75050 2 
IPLOTTERI 22213 113 
IPL835IDI 22326 10 
ANOT 22336 657 SL-FTNLIBV 05/31/75 11.5Lt.36. SCOPE 3.Lt FTN Lf.3P393 666X 

OPT=2 
/SQUAREI 23215 ] 
IINCSZI 23216 15 
AXIS 23233 351 Sl-FTNLIBV 05/31/75 11.5Lf.36. SCOPE 3.Lf FTN Lf.3P393 666X 

OPT=2 
ILOCATI 2360lt 2 
IPLTBUFI 23606 1000 
IIPLTI 2lt606 1 
/PLFACTI 2lt607 10 
/RASTERI 2Lf617 It 
CAL-CMP 2lt623 It66 SL-FTNLIBV 05/31/75 11.5Lf.36. SCOPE 3.Lt FTN Lt.3P393 6bbX 

OPT=2 
CHKID 25311 72 SL-FTNLIBV 05/31/75 11.55.56. SCOPE 3.Lt COMPASS 3.75050 2 
IBLANK/ 25lt03 5 
CLOSZIP 25lt10 323 SL-FTNLIBV 05/31/75 11.5Lf.36. SCOPE 3.Lf FTN Lf.3P393 666X 

OPT=2 
DSHPLOT 25733 376 SL-FTNLIBV 05/31/75 11.5Lt.36. SCOPE 3.Lt FTN Lf.3P393 666X 

OPT=2 
NUMBER 26331 It3 SL -FTNLIBV 05/31/75 1l.51t.36. SCOPE 3.Lt FTN It.3P393 666X 

OPT=2 
PCVOUT 2b37Lt 303 SL-FTNLIBV 05/31/75 11.5lf.36. SCOPE 3.Lt FTN 't.3P393 6b6X 

OPT=2 
PLADJ 26677 16 SL-FTNLIBV 05/31/75 11.56.36. SCOPE 3.Lt COMPASS 3.75050 2 
SCALEB 26715 366 SL-FTNLIBV 05/31/75 11.5Lt.36. SCOPE 3.Lt FTN It.3P393 666X 

OPT=2 
SYMBOL 27303 226 SL-FTNLIBV 05/31/75 11.5Lf.36. SCOPE 3.Lt FTN Lt.3P3';3 666X 

OPT=2 
XVPLOT 27531 700 SL-FTNLIBV 05/31/75 11.5Lf.36. SCOPE 3.Lt FTN Lt.3P393 666X 

OPT=2 
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SC(lDE 3.Lf.3 CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.0lf.25. PAGE 9 

ENTRY ADDRESS PROGRAM REFERENCES 

FEIBLK= 3Lf3LfLf NAMIN= 35 3Lf 1 35 3Lf 3 
FEtBLK. 3lf35lf NAMIN= 35337 
FEIFST. 3Lf370 NAMIN= 353Lf7 

FLTIN= 
ERRSET 3Lf373 

36527 36531 36536 36537 365Lt2 36553 
FEIERR. 3LfLf03 NAMIN= 3567·t 35675 35676 35700 

FLTIN= 36LfLf5 365Lf6 
KOJPi. 3lf530 KODER= OUTC= 37552 
KODWRT= 35171 OUTC= 37632 
KOREP. 35176 OUTC= 37553 
NAMIN. 35305 NAMIN= CONS TNT 701lf 
FEOL. 35731 OUTCOM= KODER= 3Lf5Lf5 3Lf610 

NAMOUT= 37Lf17 
FEOT. 3573lf KODER= 3Lf5lf2 3lf5lf3 

NAMOUT= 37lf20 
FEOXFL. 36003 FLTOUT= 33126 33316 

KODER= 35031 35100 
FEOAFM. 36011 FLTOUT= 33152 33155 33157 33163 333Pt 

NAftlOUT= 37lf31 
FEOBLS. 36016 FLTOUT= 33106 33107 33110 33112 33302 33303 33307 

33311 
KODER= 3Lf762 35107 

FEOCNV. 36031 FLTOUT= 3312Lf 
FfOR1F. 36062 FLTOUT= 33300 
FEORIO. 36066 NAMOUT= 3736Lf 37lf06 37lf27 37lflfl 37lflfLf 37Lf50 FEONTL. 36073 NAMOUT= 37Lf3Lf 
SYSTEM 36110 SYSTEM ABTERM 157L+l 
GOrOER. 36123 GOTOEP= SY 11Lf76 

FCNMON 12522 
NATSEK 13125 
A"JOT 22Lf50 23002 
AXIS 23Lf06- 23Lf31 
CALCMP 2Lf670 
GRIDGN 31065 
QUICK 31723 

REMARK 36136 REMARK CALCMP 2Lf733 25171 
SCALEB 26755 
QUICK 32160 32163 

ALOG 361Lf2 ALllG 
ALOGIO 361Lf6 
ALOG. 36153 CONSTNT 7032 

NATSEK 13155 13162 
GAUS8 16211 16213 
QNC7 17Lf02 17J.tOLf 

ALOGIO, 3617j ANOT 22Lf17 22635 
SCALEB 2676Lf 
GRIDGN 31121 
NUMDIS 31Lf33 

EXP 36235 EXP 
EXP. 36253 SY 11532 
ITOJ. 36335 ITOJ= NUMDIS 31Lf60 
COS 36350 SINCOS= 
SIN 36353 
COS. 36356 GSIN 123Lf£+ 

SYMBOL 27352 



O£££ 82££ 92££ h2££ 22££ OlEE 81££ 9l££ bI£E ZlEE OlE£ 80££ 
*****1********1*********1********1********1*********1********1*********1********1********1*********1**** 0 
* * 
* * ss 

SSSS SSS * 
* S5' SS . * 
* .. , ..... ·,;S················,········ .................................................. ·SS············* bO° 
* S . . SS' * 

S 'S 
* 5S S * 
* S S5' * 
*···············S·································································S····················* 80' 
* ss·· . .. 5' . * 
* S SS * 

'S 
* 
* 

s 
s 

s 
s 

·s * 
* * ..................... ·s······,····· ....................................... ·S······ .................... * It' 

* . . S· . . . . s· * 
S s· 

* S . S . * 
* S . S . * *" ................... ·····S···· ........... ·····························S··················· ........... * 91' 
* . . S .. . 3 . * 
* ·s S * 

S S 
* S S * 
* S ' S * * .............................. ·S································ ·5····································* OZ' 
* . . . S . S' * 

S S 
* S S * 
* S S * *····································S·······················S·········································* bZ' 
* ., S· S' . * 
>~ 'S 5 * 

5S . S 
* S 5S * 
* 5 S· * * .......................................... ·5SS····· ·SSS···············································* 8Z' 
* ." 5SSSSS" . * 

* * 
* * 
*****1********1*********1********1********1*********1********1*********1********1********1*********1**** lE' 

lOld 
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$VJTKO 

G1 = .20003E+Ol, 

G2 = .20006E+01, 

G3 = .20017E+01, 

TONE = .25E-03, 

OELTAH = .2E+00, 

OELTAHS = .lE+02, 

HISTAR = .1 £-Oq, 

GNU = .93E+I0, 

IFUNC = q, 

sEND 
IFUNC - .. 
GNU = .93000000000000E+I0 
PLANe = .105q5887000000E-26 
BETA = .927L+0180000000E-20 
PI = .31qI5926535898E+Ol 
HALF = .10000000000000E+00 
OVRHALF = .99999999999999E+Ol 
HZEI~O _. .33195269359L+82E+0L+ 
HONE = .33218502563053E+0L+ 
H2 = .33213521282053E+0L+ 
H3 = .33195269359L+82E+0L+ 
HlS = .1103L+689125316E+08 
H2S = .1103131995953L+f+08 
H3S = .1101q259078~86E+08 
Gl = .20003000000000E+01 
G2 = .20006000000000E+Ol 
G3 = .20017000000000E+Ol 
S = .L+L+007L+92998Q5L+E-05 
XLOG2 = .6931Q71805~995E+OO 
PTLOG = .939Q3727869965E-Ol 
TONE = . 25000000000000E-03 
GAMMA = .17602997199382E+08 
HISTAI-\ = .10000000000000E-OQ 
HLFSTR = .50000000000000E+01 
OHLFSTR = .20000000000000E+00 
DELTAH = .20000000000000E+00 
Otl TAHS = .lOOOOOOOOOOOOOE+02 



H 

PROGRAM TEST 7Lf/7Lj OPT=1 FTN Lj.5+RIt06 02/05/76 13.03.Lt7 PAGE 

PROGRAM TEST< INPUT, OUTPUT, TAPEl=INPUT, TAPE5 ') TEST 2 
DIMENSION XPLOT< 51), YPLOT< 51 ),HVEC( 61 ),COFVEC( 61) TEST 3 
CALL PRMODE TEST It 
IFUNC = 0 TEST 5 

10 CONTINUE TEST 6 
IFUNC = IFUNe + 1 TEST 7 
CALL CONSTNT TEST 8 
IF(EOF(1» 20, 11 TEST 9 

11 CONTINUE TEST 10 
10 NPTS = 51 TEST 1 1 

FAC = 2.0 TEST 12 
L=+1 TEST 13 
ISYM = I)} TEST lLt 
CALL SIGNALC XPLOT, YPLOT ,NPTS FAC) TEST 15 

15 CALL QUICK(L,XPLOT,YPLOT,NPTS,ISYM,IH , 1, 1 H , 1 ) TEST 16 
HSUBM = 0.1 TEST 17 
OMEGAM = 1000.0 TEST 18 
N=l lEST 19 
IPTS = 61 TEST 20 20 IFLAG= 1 TEST 2i 
IF( IFUNC .EQ. 3 ) GO TO 15 TEST 22 
IF( IFUNe .EQ. It ) GO TO 15 TEST 23 
IF( IFUNC .EQ. 7 ) GO TO 15 TEST 2Lt 
IF(IFU~JC .EQ. S) GO TO 15 TEST 25 25 FAC = It.O.y.FAC TEST 26 
CALL FOUR(HVEC,COFVEC,IPTS,IFLAG,HSUBM,OMEGAM,N,FAC) TEST 27 
CALL QUICK(L,HVEC,COFVEC,IPTS,ISYM,IH ,l,lH ,1) TEST 28 

15 COI\TINtJE TEST 29 
GO TO 10 TEST 10 30 20 CONTINUE TEST ~:i 
CALL ENDPLOT TEST 32 
CALL EXIT TEST 33 
END TEST 3~ 

SYMBOLIC REFERENCE MAP (R=3 ) 

ENTRY POINTS OEF LINE REFERENCES 
6152 TEST 1 

VARIABLES 5N TVPE RELOCATI ON 
6550 COFVEC REAL ARRA'i REFS 2 26 27 
6275 FAC REAL RE::-S 1Lf 25 26 DEFINED 11 25 6300 HSUBM REAL REFS 26 DEFINED 16 
6Lf53 HVEC REAL ARRAV REFS 2 26 27 
630It IFLAG INTEGER REFS 26 DEFINED 20 
6273 IFUNC INTEGER REFS 6 21 22 23 2Lt 

DEFINED Lf 6 
6303 IPTS INTEGER REFS 26 27 DEFINED 19 
6277 JSYM INTEGER REr:S 15 27 DEFINED 13 6276 L INTEGER REFS 15 27 DEFINED 12 
6302 N INTEGER REFS 26 DEFINED 18 
627It NPTS INTEGER REFS Pt 15 DEFINED 10 6301 OMEGAM REAL REFS 26 DEFIN[O 1 7 



H 2 

10 

15 

20 

25 

30 

35 

40 

5; 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

c 
c 

74/74 OPT=l 

SUBROUTINE SIGNAL< XPLOT,VPLOT,NPTS,FAC) 

LET I(H)=tNTEGRAL(O,INFINITV)(SV(HPRIM» WHERE SV IS GIVEN 
BV SUBROUTINE SV ,THE VALUE OF WHICH IS DETERMINED BV IFUNC 
ArSORDING TO THE RULE 

IFUNC = 1 
= 2 
= 3 
= 4 
= 5 = !, 
= 7 
= 8 

GAUSSIAN SHAPE FUNCTION 
GAUSSIAN SHAPE FUNCTION 
GAUSS1AN (DERIVATIVE) 
GAUSSiAN (DERIVATIVE) 
POWDER LINESHAPE 
POWDER LINESHAPE 
POWDER LINESHAPE (DERIVATIVE) 
POWDER LINESHAPE (DER1VATIVE) 

ABSORPTION CASE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 
ABSORP TI ON CA SE 
DISPERSION CASE 
ABSORPTION CASE 
DISPERSION CASE 

SUBROUTINE SIGNAL RETURNS THE VESioRS XPLOT AND VPLOT OF LENGTH 
NPTS WHERE 

XPLOT<I) = HSTART +(I-l) ..... (HFINAL-HSTART)/(NPTS-l), I=l, ... ,NPTS 
AND 

VPLOT< 1 ) = I< XPLOT< I ) ) . 

IF IFUNC .LE. 4 (GAUSSIPN CASE), 
HSTART= HZERO FAC ..... DELTAHS/2.0 

AND 
HFINAL= HZERO + FAC ..... DELTAHS/2.0 

WHERE 
HZERO = PLANC ..... GNU/(BETA ..... G3) 

IF 1 F UNC . GE. 5 AND . LE . B, 
HSTART = H3 - FAC ..... (HONE - H3) 

AND 
HFINAL = HONE + FAC ..... (HONE - H31. 

..................... 
NOTE-

SUBROUTINE CONSTANT ~UST HAVE BEEN CALLED BEFORE A CALL TO 
SIGNAL (TO SET THE VALUES IN COMMON BLOCK VITKGl) 

..... :,;.."1- ..... '1-

DIMENSION XPLOT< 1 ), Vt-'LOT< 1 ) 

COMMON /VIT~OI/ GNU, PLANC, BETA, PI, 

'I- HZERO, HONE, 

..... GI, G2, G3, 5, 

H3 , 

IFUNC, 

HIS, H2S, H3~, 

XLOG2, PILOG, 

..... ,HISTAR, HLFSTR, Q!'_FSTR, DELTAH, DELTAHS 

IF( IFUNC .GE. 5) GO TO ~v 

HALF, OVRHAl F , 

TONE, GAMM~ 

SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
IFUNC 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
SIGNAL 
VITKOI 
VITKOl 
VITKOI 
VITKOI 
VITKOl 
VITK01 
VITKCl 
VITK01Ml 
VITKOl 
V iTKO 1 
SIGNAL 

2 
3 
4 

5 
6 
7 
2 
3 
Lr 

5 
6 
7 
8 
9 

10 
9 

10 
1 1 
12 
13 
}it 

15 
16 
17 
18 
19 
20 
21 
22 
23 
2it 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3Lf 
35 
36 
37 
38 
39 

2 
3 
Lf 
:; 
6 
7 
8 
1 

12 
l3 
Ifl 

PAGE 
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SUBROUTI NE FOUR 7Lf/7Lf OPT=l FTN Lf.5+RLf06 02/05/76 13.03.Lf7 PAGE 
VARIABLES SN TVPE RELOCATI ON 

0 HVEC REAL ARRAV F.P. REFS 77 DEFINED 1 170 
6 HZERO REAL VITK01 REFS 80 101 102 12 HIS REAL VITKOI REFS 80 

10 H2 REAL VITKOI REFS 80 
13 H2S REAL VITKOI REFS 80 
11 H3 REAL VITK01 REFS 80 105 106 ILf H3S REAL V ITKO 1 REFS 80 2Lf5 I >I- INTEGER DEFINED 93 

273 IERR INTEGER REFS 157 159 161 
265 IERRH >I- INTEGER REFS 13~ 

0 IFLAG INTEGER F.P. REFS 157 159 162 DEFINED 21 IFUNC INTEGER VITK01 REFS 80 Lf>l-91 99 
0 IPTS INTEGER F.P. REFS 109 15 Lf DEFINED 260 ISX INTEGER REFS 135 DEFINED 130 257 J INTEGER REFS 125 126 170 171 DEFINED L.:.:i 15lt 0 N INTEGER F.P. REFS 1Lf8 162 DEFINED 1 2 NN INTEGER VITKOLf REFS 75 DEFINED 1Lf8 1303 NP INTEGER VITK05 REFS 78 121 123 135 DEFINED 120 30 OHLFSTR REAL VITKOI REFS 80 
0 OMEGAM REAL F.P. REFS 1Lf7 lltq DEFINED 
5 OVRHALF REAL VITKOI REFS 80 
3 PI REAL VITK01 REFS 80 1Lf9 DEFINED 14Lf 23 PILOG REAL VITKOI REFS 80 
1 PLANC REAL VITr01 REFS 80 

20 S REAL VITKOI REFS 80 
2Lf TONE REAL VITK01 REFS 80 

62Lt WH REAL ARRAY VITK05 REFS 78 135 
0 XH REAL ARRAY VITK05 REFS 78 135 DEFINED 125 22 XLOG2 REAL VITK01 REFS 80 

1Lf5 YH REAL ARRAY VITKO? REF~ 78 135 DEFINED 126 312 VP REAL ARRAV VITK05 REF5 78 135 
Lf57 YPP REAL ARRAV VITK05 FIEFS 78 135 

FILE NAMES MODE 
OUTPUT FMT WRITES 162 
TAPE5C FMT WRITES 9Lf 

EXTERNALS TVPE ARGS REFERENCES 
CONVOL REAL 1 126 
ERXSET 2 153 
EX IT 0 97 
Geos 0 72 159 
GSIN 0 72 157 
QNC r 6 157 159 
SPLIFT 12 135 

STArEMENT LABELS DEF LINE REFERENCJ:::S 
225 5 FMT 163 162 
210 7 FMT 95 9Lf 

G 8 96 93 
33 9 98 91 
Lf3 10 10Lf 99 
50 12 108 103 

135 15 167 161 
0 20 172 15Lf 
0 110 1£7 123 



FUNCTION CONVOL 74/74 OPT=1 FTI\I 4.5+R406 

60 

65 

70 

75 

80 

85 

90 

95 

100 

HLOLO = HLO -XFAC~DIF 
HLOLO = AMAX1(O.O,HLOLO) 
HUP = HONE + FAC~DIF 
HUPUP =HUP + XFAC~DIF 
HUPUP = AMINl( 1. OE20, HUPUP) 
GO TO 150 

110 CONTINUE 
FAC = 3.0 
XFAC= 10.0 
DIF = HLFSTR 
HLO = HZERO - F~C~DIF 
HUP = HZERO + FAC~DIF 
HLOLO = HLO - XFAC~OIF 
HUPUP = HUP + XFAC~OIF 

150 CONTINUE 
ICOUNT = 0 
CONTINUE 
CALL GAUS8(SV,HLOLO,HLO,ERR,QLEFT,IERR) 
IF< IERR .EIL 1) GO ro 4 

~: PRINT 3, IERR 
3 FORMAT(~ TROUBLE IN GAUS8 -- CALLED FROM CONVOL -- IERR =~,I3) 

PRINT :0, IFUNC 
10 FORMAT(~ IFUNC = ~,!3) 

CAL\.. EXIT 
4 CONTINUE 

CALL GAUS8< SV 1 HLO I HUP 1 ERR 1 QMI DOLE 1 I ERR) 
IF( IERR .NE. 1) GO TO 2 
CALL GAUS8(SV,HUP/HUPUP/ERR,QR!GHT/IE~R) 
IF( IERR .NE. 1) GO TO 2 
Q = ABS( QLEFT + QRIGHT) 
TESTFAC = .01 
TEST = TESTFAC~ABS(QMIOOLE) 
IF( Q .LT. TEST) GO TO 7 
1COUNT = ICOUNr + ~ 
I F( I COUNT . EQ. 3 ) GO TO 5 
HLO = Hi...O -OIF 
HUP = HUP + OIF 
HLOLO = HLO - XFAC~DIF 
HUPUP = HU? + XFAC.CIF 
GO TO 1 

5 CONTINUE 
CALL CNVLERR(HH) 

7 CONTINUE 
CONVOL = QMIDOLE + QRIGHT + QLEFT 
RETURN 
END 

SYMBOLIC REFE8cNCE MAP (R=3} 

EI\'THY PLJINTS 
'1 C ONVOL 

OEF LINE 
1 

REFFRENCES 
102 

02/05/76 13.03.47 

CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVQL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CON'JOL 
CClNvOL 
CfJNVCL 
~. ONVr)L 
CONVOL 
COl\lVOL 
CONVOL 
CCNVOl 
CONVOl 
CONVOL 
CONVOL 
CONVOL 
COrJVOl 
CONVOl 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CDNvOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
CONVOL 
COI\IVOL 
CJNVOL 
CONVOL 
CONVOL 

37 
38 
39 
40 
41 
42 
0,3 
40, 
45 
46 
47 
4J 
o,S 
50 
51 
52 
53 
54 
55 
56 ,7 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7 I..! 
75 
76 
77 
78 
79 
80 
81 
32 

PAGE 2 
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20 
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30 

35 

1./0 

50 

7Lt/7Lt OPT=1 FTN Lt.5+RLf06 

F U NC TI 0 N G S J N( X ) 
C FUNCTION GSIN CALCULATES 
C GSIN(X) = I(H + HSUBM.SIN(OMEGAM.X».SIN,N.OMEGAM.X) 
C WHERE N IS PASSED TO GSIN FROM FOUR (TO FOURIER AND THEN 
C THROUGH COMMON TO GSIN). 
C 
C seos IS AN ALTERNATE ENTRY POINT TO GSIN WHICH CALCULATES 
C GCOS( X) = I(H + HSUBM.SIN(OMEGAM.X»~COS(N.OMEGAM.X) 
C 
C 
C 
C THE CALCULATION OF THE FOURIER COEFFICIENTS REQUIRE~ MANY 
C EVALUATIONS OF I(H). FOR EFFICIENCV, I(H) IS FIT WITH A CUBIC 
C INTERPOLATORY SPLINE AT 101 POINTS AND THE FIT IS USED FOR 
C SUBSEQUENT EVALUATIONS. TO CAUSE THE FIT TO HAVE OTHER THAN 
C 101 PO I NTS ONE MUST CHANGE THE COMMON STATMENT V I TK05 (1 N 
C BOTH FOUR AND GSIN ) ACCORDING TO THE FOLLOWING RULE --
C NP = NUMBER OF F!TTING POINTS 
C COMMON IVITK05/ XH(I\!P),VH(NP),YP(NP),YPP{NP),WH(3.NP),NP 
C AND THE VALUE OF NP MUST BE SET EITHER DIRECTLV IN FOUR OR IN 
C THE USER CALLING PROGRAM THROUGH COMMON BLOCK VITK05 
C 
C USEFUL LIMITS FOR NP PROBABLY LIE BETWEEN 51 AND 501. 
C 
C 
C 
C 
C 

C 
C 

COMMON /VITK02/ H 

COMMON IVITKOLtI CHSUBM,COMEGAM,NN 
COMMON /VITK051 XH( 101 ),YH( 101 ),YP( 101 ),YPP( 101 ),WH( 303),NP 
XN = FLOAT< NN) 
S = SIN, XN.COMEGAM.X} 
GO TO 10 
ENTRY GCOS 
XN = FLOAT< NN) 
S = COS( XN.COMEGAM.X) 

10 CONTINUE 
ARG = H + CHSUBM.SIN(COMEGAM.X) 
N I = 1 
CALL SPLINT(XH,YH,YPP,NP,ARG,G,GP,GPP,NI,KERR) 
IF( KERR .EQ 1) GO TO 20 
PRINT 15, Af.;" 

15 FORMAT< 1/1,. IN SPLINT, ARC =.,E25.1Lf,-'f IS OUT OF BOUNDS -'f,//) 
20 CONTINUE 

GSIN = S.G 
RETURN 
END 

SVM~OLIC REFERENCE MAP (R=3) 

02/05/76 13.03.Lf7 

GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
3JAN( 76) 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
VITK02 
VITK02 
VITK02 
VITK02 
VITKOLf 
VITK05 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 
GSIN 

L 
3 
Lf 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lLf 
15 
16 
17 
18 
19 
20 
21 

2 
23 
2Lf 
25 
26 
27 
28 

2 
3 
Lf 
5 
2 
2 

32 
33 
3Lf 
35 
36 
31 
3[1 
39 
LtO 
Ltl 
I./? 
Lt3 
LfL! 
Lf5 
Lt6 
Lf1 
Lf8 

PAGE 
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115 

120 

125 

130 

135 

PtO 

150 

155 

160 

165 

170 

SUBROUTINE NATSEK 71+171+ OPT=l FTN 1+.5+Rlf06 02/05/76 13.03.1+7 

C 
C 

C 
C 
C 
C 
C 
r. 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 

C 

C 

C 

C 
C 

PREVIOUS TABLE) FOR THE LATEST ERROR ENCOUNTERED. 
AT THE SAME TIME, THE INTERNAL ERROR INDICATOR IS 
RESET TO O. A RETURN OF 0 INDICATES NO ERROR HAS 
OCCUf1REO. 

QUESTIONS AND COMMENTS SHOULD BE DIRECTED TO B. S. GARB OW 
APPLIED MATHEMATICS OIVISION, ARGONNE NATIONAL LABORATORV 

LATEST REVISION JUNE, 1973 

-----------------------------------------------_ .. _---------------
DATA XIND/17770000000000000000B/,IFCN/2i,FCN/5HELIPK,5HELIK1, 

1 5HELIKM/,EPS/16354000000000000000BI 

COEFFICIENTS FOR THE A( 9) + B( 9) JI. LN( l/ETA) APPROXIMATION. 

DATA A/1701+1+732521+71215~65I+B,17101+01+0~76227526235B, 
1171151+1606521+1270360B,171153300571+07374272B,1710751+621+6001627667B, 
217111+1+1+~01+213627501+3B,17117511+755150020163B,17127720131+677627312B, 
31711+6131+1+13770003273B,172051+27102775750717BI 

DATA B/17021+273621+621+72251~B,17067032371557771231B, 
117111+601000205012375B,171252277221+01261265B,171271+33071605232165B, 
217131+61661+5037721+301B,17136177737350265012B,1711+~377777730776700B, 
31711+77777777777651+77B,17174000000000000000BI 

-----------------------------------------------------------------
CAVSQ = ARG 
GO TO (20,120,130), INT 

20 IF (CAYSQ .LT. O.OEO) GO TO 200 
ETA = (0.5EO - CAVSQ) + 0.5EO 

50 IF (ETA .LE. O.OEO) GO TO 220 
IF (ETA . LT. EP S) GO TO 105 
SUMA = A( 1 ) 
SUMB = B( 1 ) 

00 100 I = 2, 10 
SUMA = SUMA JI. ETA + A( I ) 
SUMB = SUMB JI. ETA + B( J ) 

100 CONTINUE 

DELIPK = SUMA - ALOG(ETA) JI. SUMB 
RESULT = DELIPK 
GO TO 300 
---------- RETURN FOR SMALL ETA ----------

105 RESULT = A( 10) - ALOG( ETA) JI. B( 10} 
GO TO 300 
---------- ENTRY FOR ELIK1. CALCULATION OF 

1 - CAYJl.Jl.2 IS REFORMULATED 
TO PRESrRV~ ACCURACV ----------

120 CAY = ABS(CAVSQ) 
ETA = (0.5EO - CAY) + 0.5EO 
ETA = ETA + CAY JI. ETA 

NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSfK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATC"EK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
NATSEK 
rJATSEK 
NATSEK 
NATSEK 
NATSE'< 
NATSEK 
NATSEK 
r~AT SEK 
NATSEK 

116 
117 
118 
119 
120 
121 
122 
123 
121+ 
125 
126 
127 
128 
129 
130 
1 31 
132 
133 
13~ 
135 
136 
137 
138 
139 
11+0 
11+1 
1L;2 
143 
11+1+ 
1~5 
146 
11+7 
1~8 
11+9 
150 
151 
152 
153 
154 
155 
156 
157 
158 
11)9 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
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SCOPE 3.Lt.3 

BLOCK 

IGRDI 
/CLASS/ 
PLTDATA 
MASKER 
MINMAX 

NARG 
NOEC 

NHOL 
ENDPLOT 
FRMADV 
GRIDGN 

NUMOIS 

PRMODE 
INOPLTI 
QUICK 

RDPLID 
/XV/ 
TIC 
/FCL.C.I 
/Q8.IO.1 
Q8NTRY= 

IIOCON./ 
COMIO= 

EOF 

FLTOUT= 

FORSYS= 

INCOM= 

KODER= 

NAMIN= 

OUTCOM= 

:YSTEM 

GOTOER= 

FiEMARK 

ALOG 

EXP 

ITOj= 

ADDRESS 

30Lt31 
30Lt35 
30ttLt2 
30LtLtLf 
30Lf56 

30556 
30563 

30623 
306Lf3 
30716 
3073Lf 

31370 

31600 
31617 
31620 

32337 
32Lt55 
32Lt57 
32522 
325Lf6 
32725 

32725 
32766 

33065 

33103 

33Lt13 

3Lf230 

3Lf527 

35206 

35731 

36105 

36122 

36136 

361Lf1 

3623't 

36331 

CONTROL-CARD-INITIATED LOAD LOADER P393 02/05/76 13.04.25. 

LENGTH 

I.f 
5 
2 

12 
100 

5 
LtJ 

20 
53 
16 

1.f3Lt 

210 

17 
1 

517 

116 
2 

Lt3 
2Lf 

157 
o 

41 
77 

16 

310 

615 

277 

Lf57 

523 

15Lf 

15 

14 

1 

73 

75 

16 

FILE 

SL-FTNLIBV 
SL-FTNLIBV 
SL-FTNLIBV 

SL-FTNLIBV 
SL-FTNLIBV 

SL-FTNLIBV 
SL-FTNLIBV 
SL '-FTNLI BY 
SL-FTNLIBV 

SL-FTNLIBV 

SL-FTNLIBV 

SL-FTNLIBV 

SL-FTNLIBV 

SL -FTNLIBV 

SL-FORTRAN 

01119/76 
05/31'75 
05/31/75 
OPT=2: 
05;31/75 
05/31/75 
OPT:..:2 
05/31/75 
05/31/75 
05/3l/75 
05/31/75 
OPT=2 
05/31/75 
OPT=2 
05/31/75 

05/31/75 
OPT=2 
05/31/75 

01119176 

PREFIX TABLE CONTENTS 

08.18.59. SCOPE 3.Lt COMPASS 3.75203 2 
11.54.58. SCOPE 3.Lt COMPASS 3.75050 2 
11.5Lt.36. SCOPE 3.4 FTN 4.3P393 666X 

11.55.03. SCOPE 3.4 COMPASS 3.75050 2 
11.54.36. SCOPE 3.4 FTN Lt.3P393666X 

11.55,56. SCOPE 3.Lt COMPASS 3.75050 2 
11.56.09. SCOPE 3.Lt COMPASS 3.75050 2 
11.56.12. SCOPE 3.Lt COMPASS 3.75050 2 
11.51.f.36. SCOPE 3.4 FTN Lt.3P393666X 

11.5Lt.36. SCOPE 3.Lt FTN Lt.3P393 666X 

11.56.25. SCOPE 3.Lt COMPASS 3.75050 2 

11.5Lt.36. SCOPE 3.4 FTN 4.3P393 666X 

11.56.36. SCOPE 3.4 COMPASS 3.75050 

08.18.59. SCOPE 3.4 COMPASS 3.75203 

2 

2 

10/2Lt/75 11.01.57. SCOPE 3.Lt COMPASS 3.75203 
FCL INITILALIZATION ROUTINE. 

SL-FORTRAN 10/24/75 11.02.31. SCOPE 3.4 COMPASS 3.75203 2 
COMMON CODED 1/0 ROUTINES AND CONSTANTS.(3-CHAR 

SL-FORT8AN 10/24/75 11.02.Lt6. SCOPE 3.4 COMPASS 3.75203 2 
TEST FOR END OF FILE STATUS. 

SL-FORTRA~ 10/2Lt175 11.02.1.f9. SCOPE 3.4 COMPASS 3.75203 2 
COMMON FLOATING OUTPUT CODE 

SL-FORTRAN 10/21.f/75 11.02.57. SCOPE 3.4 COMPASS 3.75203 2 
FOhTRAN OBJECT LIBRARY UTILITIES. 

SL-FORTRAN 10/2Lt/75 11.03.3Lt. SCOPE 3.4 COMPASS 3.75203 2 
COMMn~ INPUT FORMATTING CODE 

SL-FORTRAN 10/21.f,75 11.0Lt.Lt5. SCOPE 3.Lt COMPASS 3.75203 2 
OUTPUT FORMAT INTERPRETER. 

SL-FORTRAN 10/2Lt/75 11.05.33. SCOPE 3.4 COMPASS 3.75203 2 
NAMELIST INPUT ROUTINE. 

SL-FORTRAN 10/2Lt/75 11.06.38. SCOPE 3.4 SOMPASS ~.75203 2 
COMMON OUTPUT CODE 

SL-FORfRAN 10/24/75 11.07.19. SCOPE 3.4 COMPASS 3.75203 2 
USER CALLABLE ERROR PROCESSOR. 

SL-FORTRAN 10/21.f/75 11.07.38. SCOPE 3.~ COMPASS 3.75203 2 
COMPUTED GO TO ERROR PROCESSOR. 

SL-FORTRA~ 10/2Lt/75 11.07.45. SCOPE 3.Lt COMPASS 3.75203 2 
ISSUE A MESSAGE TO THE DAYFILE. 

SL-FORTRAN 10/24/75 11.07.51. SCOPE 3.4 COMPASS 3.75203 2 
COMPUTE COMMON AND NATURAL LOGARITHMS. OPT=ALL. 

SL-FORTRAN lO/21.f/75 11.09.38. SCOPE 3.Lt COMPASS 3.75203 2 
EXP~NENTIAL FUNCTION. E TO POWER X. ~PT=ALL. 

SL-FORTRAN 101?4/75 11.09.44. SCOPE 3.Lt COMPASS 3.75203 2 

PAGE 3 
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SCOPE 3.Lt.3 CONTROL-CARO-INITIATEO LOAO L(lA1ER P393 02/0'5/76 13.0!.t.2'5. PAGE 10 

ENTRV AOORESS PROGRAM REFERENCES 

SIN. 36366 GSIN 12330 123Lt7 
SYMBOL 273'5Lt 

SVSAIO= 36!.t35 SVSATO= Q8. 10. 32612 
SYS=1ST Lt0016 

FETEXP. 36~36 FL TIN= INCOM= 3Lt333 3Lt352 
FEIFSC. 36!.t60 INCOM= 3Lt362 
FECNAP. 36622 FMTAP= KOOER= 3't612 3Lt667 3't673 3Lt713 3Lt730 35170 35177 
FECAP. 36630 OUTC= 376Lt3 
FECFMT. 366't7 KOOER= 3Lt607 3~133 35135 351!.t5 35175 
FECFMU. 36652 KOOER= 3!.t5.1.t6 3.1.t652 
FECJP= 36755 OUTC= 37636 
FEClP. 36756 KOOER= 31t601 
FECRP. 37001 KOOER= 3!.t602 
FECEE. 37016 KOOER= 3!.t733 
FECV. 3706Lt KOOER= 3.1.t556 
FECBUG. 37073 KODER= 3Lt527 3Lt530 
CBO. 37166 r:ORUTl= FORSVS= 33!.t50 33572 33751 33772 3!.t043 

INCOM= 3!.tLt21 
BFN. '37173 FORSVS= 3356!.t 337LtLt 

NAMOUT= 37331 373Ltl 
GETFIT. 3720't GETFIT= EOF 33072 

hlAMIN= 35312 
NAMOUT= 37255 
OUTC= 37562 

NAME. 37241 
NM10UT. 37251 NAMOUT= CONSTNT 7016 
DUTC T . 3755tt OUTC= CONS TNT 7056 7060 7062 -( 06l.f 7066 7070 7072 

707Lt 7076 71 00 T1 02 710Lt 7106 7i10 
7112 711Lt 7116 7120 7i22 712!.f 7126 
7130 7132 713Lt 7136 7ILtO 71!.t2 

FOUR 11167 i 1275 
CONVOL 11711 11713 
CNVLERR 12116 121ttLt 12160 
GSIN 12360 
FCNMON 12450 12!.t57 12Lt75 
ERRCHK 15!.t37 15!.t62 15tt7Lt J 5511 15516 15521 
ABTERM 15736 
CURSES 16031 
ONECHK 21tt20 21Lt27 
PCVOUT 26575 

OUTCR. 37652 FCNMON 1250!.t 12510 
ERRCHK 15tttt!.t 15!.t50 

SQRT 37735 SQRT 
SQRT. 3775Lt CONS TNT 703!.t 

SV 11570 11602 
OSHPLOT 26032 26113 
SYMBOL 27360 27370 
XVPLOT 30021 

SVS1ST. ttOO02 SVS=1ST ALOG 36207 
EXP 36263 
SINCOS= 36LtILt 
SQRT 37767 

MORGUE. LtOOOLt 
XTO I . 4006tt XTOI= GAUS8 16230 

QNC7 17421 
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$VITKO 

Gl = .20003E+01, 

G2 = .20006E+01, 

G3 = .20017E+01, 

TONE = .25E-03, 

DELTAH - .2E+00, 

DELTAHS = .lE+02, 

HlSTAR = .1E-OLf, 

GNU = .93E+10, 

TFUNC = 5, 

SEND 
TFUNC = 5 
GNU = .93000000000000E+10 
PLANC = .I05Lf5887000000E-26 
BETA = . 927Lf0780000000E-20 
PI = .3ILf15926535898E+01 
HALF = .10000000000000E+00 
OVRHALF = .99999999999999E+01 
HZERO = . 33195269359Lf82E+OLf 
HONE = . 33218502563053E+OLf 
H2 = .33213521282053E+OLf 
H3 = . 33195269359LfB2E+OLf 
HIS = . 1103Lf689125316E+08 
H2S = . 110313T995953LfE+08 
H3S = .1101925907BLfB6E+OB 
Gl = .20003000000000E+Ol 
G2 = .20006000000000E+01 
G3 = .20017000000000E+01 
5 = . LfLf007Lf92998Lf5LfE-05 
XLOG2 = .693ILf718055995E+00 
PILOG = . 939Lf3727869965E-01 
TONE = .25000000000000E-03 
GAMMA = . 17602997199382E+08 
HlSTAR = .10OOOOOOOOOOOOE-OLf 
HLFSTR = .50000000000000E+Ol 
OHLFS'!R = .20000000000000E+00 
DELTAH = .20000000000000E+OO 
DELTAHS = .10000000000000£+02 
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$VITKO 

Gl = .20003E+01, 

G2 = .20006E+01, 

G3 = .20017E+01, 

TONE = .25E-03, 

DELTAH = .2E+OO, 

DELTAHS = .1E+02, 

H1STAR = .1E-Ott, 

GNU = .93E+10, 

IFUNC = 8, 

$ENO 
IFUNC = 8 
GNU = .93000000000000E+10 
PLANC = .105tt5887000000E-26 
BETA = .927tt07BOOOOOOOE-20 
PI = .31~15926535898E+Ol 
HALF = .10000000000000E+00 
OVRHALF = .99999999999999E+01 
HZERO = .33195269359q82E+0~ 
HONE = .33218502563053E+0~ 
H2 = .33213521282053E+0~ 
H3 = .33195269359~82E+0~ 
HIS = .1103~68q125316E+08 
H2S =- .1103137995953QE+08 
H3S = .11019259078~86E+08 
Gl = .20003000000000E+01 
G2 = .20006000000000E+Ol 
G3 = .20017000000000E+01 
S = .~~007~92998~5~E-05 
XLOG2 = .t931tt718055995E+00 
PILOG = .J39~3727869965E-01 
TONE = .25000000000000E-03 
GAMMA = . 17602997199382E+08 
HISTAR = . 10000000000000E-0~ 
HLFSTR = .50000000000000E+01 
OHLFSTR = .20000000000000E+00 
DELTAH = .20000000000000£+00 
DELTAHS = .10000000000000E+02 
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$VITKO 

G1 = .20003£+01, 

G2 = .20006E+01, 

G3 = .20017E+01, 

TONE = .25E-03, 

OELTAH = .2E+00, 

OElTAHS = .IE+02, 

HISTAR = .IE-OLf, 

GNU = .93E+10, 

IFUNC = 6, 

$ENO 
IFUNC = 6 
GNU = .93000000000000£+10 
PLANC = .105Lf5887000000E-26 
BETA = .927Lf0780000000E-20 
PI = .31Lf15926535898E+Ol 
HALt=' = .10000000000000E+00 
OVRHAlF = .99999999999999£+01 
HZERO = .33195269359~82E+O~ 
HONE = .33218502563053E+OLf 
H2 = .33213521282053E+O~ 
H3 = .33195269359Lf82E+0~ 
HIS = .1103Lf689125316E+08 
H2S = .1103137995953~E+08 
H3S = .11019259078~86E+08 
Gl = .20003000000000E+Ol 
G2 = .20006000000000E+Ol 
G3 = .20017000000000E+01 
S = .q~007~92998q5~E-05 
XLOG2 = .6931Q718055995E+00 
PILOG = .939Q3727S69965E-Ol 
TONE = .25000000000000E-03 
GAMMA = . 17602997199382E+08 
HlSTAR = .100OOOOOOOOOOOE-0~ 
HLFSTR = .50000000000000E+01 
OHLFSiR = .20000000000000E+00 
OE'LTAH = .20000000000000E+00 
OELTAHS = .10000000000000£+02 
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$VITKO 

Gl = .20003E+01, 

G2 -- .20006E+01, 

G3 = .20017E+01, 

TONE = .25E-03, 

OELTAH = .2E+00, 

DELTAHS = .1£+02, 

HlSTAR = .1E-OLi, 

GNU = .93E+I0, 

IFUNC = 8, 

$ENO 
IFUNC = 8 
GNU ~ .93000000000000E+I0 
PLANe = .105Q5881000000E-26 
BETA = .927Q0780000000E-20 
PI = .31qI59£653589SE+Ol 
HALF = .10000000000000E+00 
OVRHALF = .9Q9999Q9999999E+Ol 
HZERO = .33195269359q82E+0~ 
tlONE = .33218502563053E+OQ 
H2 = .33213521282033E+Oq 
H3 = .33195269359Q82E+Oq 
HIS = .1103Q689125316E+08 
H2S = . 1103131995953QE+08 
H3S = . 11019259078Q86E+08 
Gl = .20003000000000E+Ol 
G2 = .20006000000000E+Ol 
G3 = .20011000000000E+01 
S = .qq007Q92998~5qE-05 
XLOG2 = .6931Q718055995E+00 
PILOG = .939~3727869965E-01 
TONE = .25000000000000[-03 
GAMMA -= . 17602997199382E+08 
HlSTAR = .10000000000000E-Oq 
HLFSTR = .50000000000000E+Ol 
OHLFSTR = .20000000000000E+00 
OELTAH = .20000000000000E+OO 
OELTAHS = .10000000000000E+02 
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Gl = .20003E+01, 

G2 = .20006E+01, 

G3 = .20017E+01, 

TONE = .25E-03, 

OELTAH = .2E+00, 

DELTAHS = .1E+02, 

HISTAR = .1E-0L+, 

GNU = .93E+10, 

j F UNC = 7, 

~END 
IFUNC = 7 
GNU = .93000000000000£+10 
PLANC = .105L+5887000000£-26 
BFTA = .927L+0780000000£-20 
PI = .31~15926535898E+01 
HALF = .10000000000000E+00 
OV~HALF = .99999999999999£+01 
HZERO = .33195269359~82£+0~ 
HONE = .33218502563053E+0~ 
H2 :::: .33213521282053E+0~ 
H3 = .33195269359q82E+0~ 
HIS = .1103~689125316E+08 
H2S = .1103137995953~E+08 
H3S = .11019259078~86£+08 
Gl = .20003000000000EvOl 
G2 = .20006000000000E+01 
G3 = .20017000000000E+01 
S = .~~OO7~92998~5~E-05 
XLOG2 '=: .6931~718055995£+OO 
PILes = .939~3727869965E-01 
TONE = .25000000000000E-03 
GAMMA = .17602997199382£+08 
'-! 1 ::;TAR = .1OOOOOOOOOOOOO£-O~ 
HLFSTR = .50000000000000£+01 
OHLFSTR = .20000000000000E+00 
OELTAH = .20000000000000E+00 
OELTAHS = .10000000000000E+02 




