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CAICUIATION OF THERMAL NEUTRON SCATTERING CROSS SECTIONS

FOR CRYSTALLINE MATERIALS:

THE TOR PROGRAM

We We Clendenin

ABSTRACT

The FORTRAN-IV program TOR has been developed for the calculation of
thermal neutron differential scattering cross sections of crystalline ma-

terials.

The scattering law is calculated in the incoherent approximation
by direct evaluation of the Fourier integrals.
technique of improved accuracy is used.

A new numerical integration
This includes a verification based

on the detailed balance condition for each value of the scattering law. A
two parameter function, derived from the scattering law but having more ac-

curate interpolation properties, is provided as card output.

The latter

has the form of input for the FORTRAN-IV program GLEN which obtains the to-
tal scattering crose section, thermal neutron diffusion length, and flux-

weighted group cross sections.

I. Introduction.
the moderating material, e.g. graphite, beryllium,
Heo, and D;0, plays a basic role in determining
the characteristics of a thermal neutron reactor.
For neutrons with energies in the range .0 to about

The scattering cross section of

3 eV the energy change cross section is strongly
dependent both on the nature of the particular ma-
The materials with
simplest cross sections are monatomic gases such
as l*He , the theory of which has been developed with
varying degrees of elaboration’™ over a mmber of
Because of its comparative simplicity a
monatomic gas model has sometimes been used as an

terial and on its temperature.

years.

approximation for substances in the crystal or 1liq-
ulid form.

One of the most successful of these applications

has been a modifica.tion6 of the monatomic gas model
to fit the room temperature diffusion length of H20.
T

Even in this case there are substantial differences
between the diffusion lengths at higher temperatures

implied by this model and those implied by a mod.el8
teking into account in more detail the properties
of the moderator.

For a crystalline material the use of a monatomic
gas model is doubtful because of the speclal char-
acteristics of the crystal cross section. For ener-
gles near the lower end of the thermal neutron range,
but above the Bragg limit (.00175 ev for graphite
and 0062 eV for beryllium) it is typical of the
crystal cross section that it is primerily an elas-
tic scattering cross section. In contrast to the
monatomic gas case, the energy change cross section
may be an order of magnitude less than the total
scattering cross section, depending on the tempera-

ture of the material.

In attempting to use a monagtomic gas as a model for
the crystal cross section, the usual practice has
been to duplicate the high energy total cross sec-

tion. The energy change cross section then differs



80 widely from that of the crystal that the neutron
spectrum for absorption typical of a reactor is
substantially in error .9

The diffusion properties of the crystalline modera-
tor depend qualitatively as well as quantitatively
on the nature of the cross section. The existence
of a diffusion length for the material dependslo on
the smallest value of the total cross section, which
occurs at an energy Just below the Bragg limit.

The diffusion coefficient for neutrons below the
Bragg limit differs, by an order of magnitude at
some temperatures, from that for neutrons above the
Bragg limit.
accurate treatment of neutron diffusion, to use

Consequently, it is important, for an

cross sections which represent correctly the char-
acteristics of the crystalline material.

The TOR and GLEN codes have been prograemmed to ob-
tain cross sections for crystalline materials in
the incoherent approximation, end to carry out group
averages for use in transport theory cod.exal:L using
the Sn method. The program TOR calculates the scat-
tering law G(a,p) and punches for use in GLEN the
related quantity s(R,e). A fundamental aspect of
the computational technique is to make use of the
dependence of s(R,e) on only two perameters. Cross
sections corresponding to initial energy Eo’ final
energy E and angle of deflection B are obtained by
interpolation from a table of values of s(R,e).
The function 8(R,e) is used because of its sulta-
bility, examined in Section II, for interpolation.

A significant innovation in TOR is the use of gn im-
proved numerical evaluation.
are obtained by direct computation of the Fourier
integrals involved without recourse to a phonon ex-
pension or similar gpproximation. A new method12
of numerical calculation of Fourier integrals makes
possible rapid and accurate evaluation even for
large values of the frequency parameter. Previous
methods of the type introduced by Fil.lon13 vere ei-
ther forced to use a mesh interval which became
smaller in proportion to the reciprocal of the fre-
quency implying a lengthening calculation, or were
subject to large errors for particular frequencies.
The integration formula used in the earlier program
GASKE‘I‘H is of this type, but uses a cruder inter-
polation between mesh points than that in Filon's

The cross sections

L

method .
values obtained from TOR with those obtained from
GASKET indicate close agreement for some values but
differences as large as 10% in other cases.

Comparisons of differential cross section

The accuracy of the TOR values is verified by a
check based on the detailed balance condition, de-
scribed in Sections IT and III. This check con-
firms an accuracy of 1$, within the inccherent ap-
proximation, for the differential cross sections
computed by TOR.

II. Scattering_lCross Section. The incoherent ap-
proximation’””
of a Bravais lattice is obtained by the TOR-GLEN
The form>*22 of the double dif-
ferential cross section for scattering from initial

to the scattering cross section
program system.

laboratory system energy Eo to final energy E with
deflection through an angle 8 is

a%0/aaE = o(EE,0,T) = o, (E;E,8,T) + o (E~E,0,T).
(1)
Here o (E+E,8,T) is the elastic scattering term®
0 (E;E,8,T) = (o, /4m) exp {-Ry(0)}8(e).  (2)

The cross section ¢ Eo—‘E,e,T), which includes in-

1
elastic scattering, is given by

0 (B55,8,1) = (o /i) (£/E.) exp {-Ry(0))

st [

-l

exp (iet) [exp{Ry(t)} - 1lat. (3)

The basic parameters R and ¢ of the cross section
are

R = (m/M) (B, +E - 2E°§E% cos 8), (4)
€=E-E. (5)

The function y(t) is

v(e) = [ (2(0)/20 ston (/o)) expl (¢/emprscelec.
(6)
Here T is the absolute temperature and { the phonon

frequency, both in energy units. In Eq. (6), £(()
is the phonon frequency distribution of the crystal.

*The elastic cross section ¢ (E —E,8,T) is corrected
for the Bragg limit in GLEN; values of Eq. (2) are
rresented in TOR only as indications of magnitude.




This distribution obeys the normelization and sym=
metry conditions,

j’ £(0)& = 2, (1)
and
£(¢) 2 0, £(={) = £(g). (8)

On the basis of the second condition of Eq. (8),
v(t) may be expressed as

V(E) = v on () + 1y 4 (t), (9)
where
Yeren(t) = L e le(C)eotn(C/2Mcon ()L, (10)
Yoaa® = [ ¢ st o). (12)
The cross section o, (E <E,8,T) is

01 (B5E,0,) = (o un)(5/E ¥ a(R,e).  (12)

Here the factor s(R,e) is made up of the two Fourier
integrals,

s(R,e) = u(R,e) + v(R,¢) (13)
where
u(Rye) = n-lj:n[exP{RYeven(t)-RYeven(O)}cos[RY o)

- exp{-Ry 4 (00}] cos (ct)at, (14)
v(R,e) = - n'lf: ex{RY 5, o (t)

- RYgyen(0)}sin{Ry g (t)} ein (et)at. (15)

The integrals of Eqs. (10),(11),(14),(15) are in the
forms to which the numerical method use(!.]'2
directly.

applies

It may be x-:hown22 that the cross section
cl(E°~E,e,T) obeys the detailed balance condition,
i.e. that

(16)

The scattering law>S, for ¢ # O, 1s the dimension-
less quantity

exp(e/2T)s(R,e) = exp (-¢/2T)s(R,-¢).

Gla,B) = T exp (e/2T)s(R,¢), (17)

where

a = R/T, (18)
B = ¢/T. (19)

The detalled balance condition of (16), together with
the form of Eqs. (13),(1l4), and (15) may be used to
yrovide a check on u(R,¢) and v(R,€). These integrals
obey the condition

u(R,e){exp (-¢/7)-1} = v(R,e){exp (-¢/T)+1}. (20)

Verification of Eq. (20) for each pair of values R,e
provides a check on s(R,e) with no additionsl nu-
merical computation.

The dependence of s(R,e) on only the two parameters
Ry€ suggests a computational scheme based on a
table of values either of s(R,e) or of G(a,B).
Since values for -e¢ can be obtained by means of Eq.
(16) from those for €, 1t is only necessary to com-
It i8 clear from
Eq. (16) that s(R,e) for ¢ > O decreases more rapidly
with increasing |e| than does s(R,e) for ¢ < 0. It
is clear from Eq. (17) that G(a,B) also decreases
more rapidly with increasing |e| than does s(R,¢)
for € < 0. Consequently, the most favorable choice
for a table to be used for interpolation is to com-
pute s(R,e) for e < O.

pute values for one sign of e.

In outline, the program TOR computes such a table
of s(Rn,em) for a specified mesh of values Ros€»
The calculation is made by first computing a set of
values Yeven(td) and Yodd(td) for a set of mesh
Needed values of Yeven(t) and Yodd(t)
are obtained by quadratic interpolation from this
set. The functions u(Rn,em) and v(Rn,em) are cal-
culated by the method™ for evaluating Fourier in-
The ratio of the two sides of Eq. (20) is
obtained as a‘check, and s(Rn,em) is obtained from

Eq. (13).

values t 3

tegrals.

IIT. FORTRAN-IV Program TOR. The primary purpose
of the TOR program is to compute values s(Rn, em)
over a mesh Rn’ €n sultable for interpolation. For
each variable, the mesh uses a succession of sys-
tematically increasing intervals in which the ratio
of each interval to the preceding one is a fixed
miltiplier specified as input.

Since R, Eq. (4), is inherently nonnegative, the
first interval %(mwc) > 0 extends from R, = O to



R2 = Iﬁr The second interval, of length Aﬂlﬁ? where
AR(AFAREC) is the multiplying factor, extends from

Ry = by to Ry = ho(leAr). Simtlarly, the n'™ in-

terval, of length Al’;'lhR extends from R (REC(N)) to
le(nmc(mn). The mesh limit is specified by the
input parameter Rm(amcmx), the upper 1limit of
the mesh being REC(NLIM) where, for Ap > 1, NLIM is
the positive integer given by

NLIM-2 < [1ogf 1+1%1(AR-1)RM_X] )/l10g A)< NLIN-1.
(21)

For AL = 1, Eq. (21) is replaced by

m.m-lsrglnm<mm. (22)

The mesh for the variable ¢ is similar, except that
an independent set of parameters designated by
he(HEPS), Ae(AFAEPS), em(EPSM), and em(EPS(M)

for M= 1, ... MLIM) is used. With these replace-
ments, Eqs. (21) and (22) apply also to the mesh of
values €ne Since ¢ may be negative, the parameters
h€ and €nax which must have the same sign may be
negative--from the accuracy considerations of Sec-
tion II this is the usual case. Typical values of
the input parameters for the mesh Rn’ €, are given
in Section IV which describes the input for TOR.

For the case of a crystal cross section, designated
by setting the control parameter IDEN > 0, the pro-
gram TOR calculates s(Rn,em) as given by Eq. (13).
A necessary first step is to calculate Yeven(tJ)’
Eq. (10), and yodd(tJ), Eq. (11), for a suitable mesh
of values t 3 .12'I'he basis for the form of this mesh
is the method™ for calculating Fourier integrals.
Here, a succession of intervals is defined by pairs,
the length of each interval in each pair being three
times as long as the length of each of the preceding
pair of intervals. For the present application it
is suitable from the point of view of interpolation
to carry out this expansion of the interval through
8ix pairs of intervals. For values of t larger
than those in the twelfth interval, the interval
size is the same as that of the twelfth interval.

The length of the first interval is given by
8%, = 1/(9 gm) where ¢ 18 the largest value of

|¢| for which £({) differs from zero. The second

interval At = Atl, At = Ath [ 3At1, l\'l'.5 - At6 -

2

9At1, cee Atll = At12 1,

with higher indices are equal to Atla' In each in-
terval values of y (tJ) and Yodd(tJ) are obtained

3

= 243 At., and all intervals

even
at 28 equally spaced points, including the initial
and final points of the interval. The total number
of intervals required depends on the particuler
fhonon frequency distribution £({) considered. For
the Egelstarz23?9 and Young-Koppel2' phonon distri-
butions for graphite, 36 intervals have been found
to give good accuracy based on comperison of values
computed with this number with values obtained using
a larger number of intervals. For the Debye and
Young-Koppel®? phonon distributions for beryllium,
2l intervals have been found to give good accuracy.
The number of intervals is specified as the input
parameter INMXO in TOR.

For the crystal cross section, IDEN > O, the phonon
frequency distribution f(Ck) s PHOFRE(NZETA), is
specified as input at a set of values (,, ZETA (NZETA ).
The total number, NZEMAX, of such values must lie
in the range U4 < NZEMAX < 201. Quadratic interpola-
tion is used to determine £({) between these net
points, and as a consequence four points are suffi-
cient for a Debye spectrum. The minimum number of
four points is set by the subroutine which normal-
izes the distribution £({) according to Eq. (7).

It is not necessary for the input spectrum to be
normalized, or for the values Ck to be at equal in-
tervals.

The method12 for the calculation of Fourier inte-
grals using a double convergence criterion of .001
18 used to obtain Yeven(ta) and Yodd(t.j) from £(C).
Quadratic interpolation between mesh points t 3 is
used to obtain values needed in the calculation of
u(Rn,em), Eq. (14), and v(Rn,em), Eq. (15). For
this calculation a double convergence criterion of
+003 18 used. The factor s(Rn,cm) designated in
TOR as SKE(N,M) is obtained according to Eq. (13)
at each mesh point. The check based on detalled
balance consists of obtaining the ratio of the right
side of Eq. (20) to the left side. This ratio,
vhich thus should approximate unity, is designated
as DEBARA(N,M).




The magnitude factor exp['RnYevcn(o)] of Eq, (2) is
computed for each value R and designated SEID(N).
The perameter o, ALPHEG(N), determined from R, ac-
cording to Eq. (18), 1s obtained for each R . Simi-
larly, the perameter B , BETEG(M), given in terms
of €, by Eq, (19), is obtained for each €, The
scattering law component G(an,ﬁm) obtained from
s(Rn,em) through Eq. (17) is calculated for each
mesh point and designated ms SIGEF(N,M). The cor-
responding quantity derived from the elastic Scat-
tering cross section of Eq. (2) is T exp{-RnYeven(O)}
which is calculated for each Rn and designated as
SIGEID(N).

The output of TOR is described in detail in Section
V. All quantities calculsted are printed out, and
in addition those needed for interpolation to obe
tain the cross sections for GLEN are punched.

An option in TOR, specified by setting IDEN = O sub-
stitutes a monatomic gas model for the crystal model
of Egs. (1) - (11).

tion can be expressed

The monatomic gas cross sec-
in the form of Eq. (12)
provided s(R,e) 1s replaced by

8’ (R,e) = (rrr) 2 expl - (e+R)2/4RT]) . (23)

For IDEN = 0, SKE(N,M) is computed according to Eq,
(23), and DERARA(N,M) is set to 1. There is no ana-
logue of the elastic cross section of Eq. (2) in
the monatomic gas case and the quantities SEID(N)
and SIGEID(N) are set to O.°

IV. Input for TOR.

1. Title card
2. IDEN, INMXO
a. For IDEN = O, monatomic gas.
b. For IDEN > O, crystal specified by phonon
spectrum.

12A 6
27110

ce. INMXO specifies upper limit on in'l:.egration
Typical values are INMXO = 2 for
beryllium phonon spectra and INMXO = 36 for
graphite spectra.
culation is analytic and INMXO should be
set to 1. Upper limit on INMXO is T72.
For IDEN = O, program goes directly to U4,
below.
b. For IDEN > O:

1) NzeMAX (4 < NZEMAX < 201)

over t.

For monatomic gas, cal-

I10

2) ZETA (NZETA), NZETA = 1, NZEMAX
4 g 20.8
Energles at which values of phonon fre-
quency distribution are specified.
ZETA (1) must be .0 and ZETA (NZETA+1)>
ZETA (NZETA).
3) PHOFRE (NZETA), NZETA = 1, NZEMAX
4L E 20.8
Values of phonon frequency distribution
corresponding to energies in 2) above.
PHOFRE (1) must be .0, and PHOFRE

(NZETA) 2 0.
4, TEMPEN (temperature T in energy upits > .0)
E 20.8
5. RECMAX, HREC, AFAREC 3 E 20.8

RECMAX > ,0 18 maximum value of R and HREC (.0<
HREC < RECMAX) is smallest interval of R, both
in energy units. AFAREC 2 1.
tor which is ratio of successive intervals in R.
Typical values are RECMAX = 3.1 eV., HREC = .005
eV., AFAREC = 1.1.

is numerical fac-

6. EPSMAX, HEPS, AFAEPS 3 E 20.8
EPSMAX 1s the largest magnitude of €, and HEPS
is the interval of ¢ smallest in magnitude, both
in energy units. They must have the same sign
and EPSMAX/HEPS = 1. Code will accept either
sign but for accuracy in computing crystal cross
section, negative values are preferable. AFAEPS
2 1. is numerical factor which is ratio of suc-

Typical values are
EPSMAX w -3.1 eV., HEPS = -.005 eV., AFAREC
= 1,1

Points to be noted about the input:

cessive intervals in ¢,

1) An energy unit, e.g. electron volts, must be
used consistently for all quantities having the di-
menslons of energy. These include ZETA, TEMPEN,
RECM\X, HREC, EPSMAX, HEPS. ’

2) The program includes a subroutine for normalizing
the phonon frequency distribution so that it is not
necessary for the input phonon spectrum to be nor-
malized. At least 4 values of ZETA and PHOFRE must
be included to specify the input spectrum. Since
quadratic interpolation between mesh points is used,
4 points are sufficient for a Debye spectrum. The
values of ZETA do not need to be at equal intervals.

3) For the case of a crystal, IDEN > O, the calcula-



tion of the function y(t) represents a significant
investment of machine time, and a provision for
data retrieval and use ig included in the code.

For IDEN = 128, the values of y(t) are read in from
cards instead of being computed. These cards are
placed at the end of the input following EPSMAX,
HEPS, AFAEPS. They must be obtained as part of the
output of a previous problem. For 16 < IDEN < 128,
a card output specifying y(t) is provided by the
code as the first cards printed. The cards to be
used as input for y(t) are immediately preceded and
followed by the title card. The regular output fol-
lows the second title card.

4) 1In addition to the input checks indicated above,
an input check to limit the amount of machine time
is included in TOR. The maximum size of the matrix
of values SKE(N,M) is given by N < 50, M < 50. If
the input is such as to imply NLIM > 50, the prob-
lem is stopped and either the ratio RECMAX/HREC
must be reduced or the parameter AFAREC increased.
S8imilarly, if it is implied that MLIM > 50, the prob-
lem is stopped and the ratio EPSNAX/BEPS must be re-
duced or AFAEPS must be increased.

V. TOR Output.

l. Title card

Following the title card, various check quanti-
ties are printed ocut by the calculating subroutines
PHFRNO, TORIN, FIGAFC, and TORCO.

The main output of the code is edited by the
subroutine TOSCRI. It consists of printed output
and card output. The card deck is to be used in-
tact as part of the input for GLEN. The remainder
of the printed output is:

Reprint of input:
2. IDEN, INMXO

3. a. If IDEN = O code goes directly to 4, below.
be. If IDEN > O code prints:

1) NZEMAX

2) NZETA, ZETA (NZETA), PHOFRE (NZETA), for
NZETA = 1, NZEMAX. Note that these are
normalized values of PHOFRE differing
from the input values by the normaliza-
tion constant.

L. TEMPEN
5. RECMAX, HREC, AFAREC

6. EPSMAX, HEPS, AFAEPS

7. NLIM. The number of values of Rn’ designated

REC(N) in the code, in the mesh of values of
s(Rn, em), designated SKE(N,M) in the code.
1 <N < NLIM.

8. IdIM, The number of values of € , designated

EPS(M) in the code, in the mesh of values of
s(Rn, em)- 1< M< MUIM.

9. N, REC(N), SEID(N), SIGEID(N) for 1 £ N < NLIM.

SEID(N) is the coefficient exp {-R y(0)} in the
elastic scattering term exp {-R v(0)} &(e) of
Eq. (2), and SIGEID(N) is the coefficient

T exp {-R Y(0)} of the corresponding term

T exp {-R v(0)} 8(¢) in the scattering law.

10. For 1 < N < NLIM and 1 < M < MLIM, REC(N), EPS(M),

SKE(N,M), ALPEREG(N), BETEG(M), SIGEF(N,M),
DEBARA(N,M). The parameter ALFHEG(N) is Rn/T
and the parameter BETEG(M) is em/'l‘. The quentity
SIGEF(N,M) is the scattering law term

T exp (em'ET) s(Rn, em). The parsmeter
DEBARA(N,M) is a check quantity based on the de-
tailed balance condition and computed for each
value of s(Rn, t-:m). For perfect accuracy
DEBARA (N,M) would be exsctly 1., and its near-
ness to 1. indicates the accuracy of s(Rn, em).
For the case of a crystal, IDEN > O, this pro-
vides a useful check on the numerical integra-
tions. For a monatomic gas, s(Rn, em) is com-
puted analytically and DEBARA(N,M) is identi-
cally 1.

11. The function y(t) is a complex function given in

terms of the real functions Yeven(t) and Yodd(t)
by Yeven(t) + iy odd(t-.). The functions Yeven(t)
and y odd(t) are printed out as functions of t,
designated in the printout as TIME. The func-
tion Yeven(t) is designated as GAMEVE, and the
function Yodd(t) as GAMIDD. Note that the run-
ning variables N, 1 < N < INM{O, and M, 1 < M
< 28, used in this printout are not the same as
the running variables N, M of §. and 10. above.

The card output of TOR is:



1. Title card 12A 6

2, IDEN, TEMPEN, GAMD
GAMD 18 v(0).

I 10, 2 E 20.8

3. AFAREC, HREC, AFAEPS, BEPS 4 E 20,8
L. NLIM I 10
5. REC(N) for N = 1, NLIM 4 E 19.8
6. MLIM 19
T. EPS(M) for M = 1, MIIM 4 E 18.8
8. NPROD I8
NPROD is the product NLIM# MLIM
9. SKE(N,M) for N = 1, NLIM and
M= 1, MLIM 5 E 15.8

It will be noted that a different printing format
is used for each type of quantity so that the quan-
tity can be identified by the format.

If 16 < IDEN < 128 a card output specifying y(t) is
provided by the code. This deck, which is to be
used as part of the input for TOR when IDEN 2 128,
is punched out before the regular card output above
and is preceded by the title card. Only the deck
betwveen the two title cards is to be used as input
for TOR, and only if IDEN = 128.

The regular card output from TOR, outlined above, is
to be used intact as part of the input for GLEN.

APPENDIX

The program has been compiled and run on the
CDC 6600. The core storage requirement is approxi-
mately 26,000,

1,

2,

3.

7.
8.
9.

10.

12.
13.
1k,
15.

16.
17.

18.
19.
20.

22.
23.

2k,

5.

26.
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000003

000003

000003
000003

000003
000003

000003
000015
00001%
000021
000021
000033
000034
000034
000034
000044
000045
000050
000054
000054
000055
00006V
000064
000064
000066
000070
000071
000077
000101
000102
000106
000106
000110
000110
00011lA
oovolz2l
000125
000125
000127
000132
000136
000136
000140
000153
000166
000170
000171
000175
000175

TI8F1

22
23

PROGRAM TOR(INPUTTAPE10=INPUT,
10UTPUT s TAPES=0UTPUT,
2PUNCH s TAPF.1 1=PUNCH)

c Ior VECK

CUMMUN INDsETINT(TINTVsOMEGA3OMEGAAsTINTO
1SFINALJFRRy TIMEsFIRSTyFINALsFCNoFSFCNY
CFNFUNWHT y TEMP 33 ARGCORTFACYTFIN,
3CUPL19COR22COFCOsCOFC1oCOF C2eCOFC3,COFCL4s
4COFCS4COFCH69COFCTsCOFCRYCOFCNBCAFCNT«COFCNG
SCOF C1.59 COF CN4 s COF CN39COF CN2 » CUFCN1 » COF CNO

COMMUN T2(7395)9S5(7446)

COMMON TUENSALPHAWRE TA»J1,4J2yARGPAC

COMMON IWIDENSNINIToNZFEMAXyZETA(20]) oPHOFRE(201)
INTYPE s TEMPENSENDIFF ¢RECOILsRESGAM,REGALZ
2INDFIETININSFITINT yGAMO » GAMEVE » GAMONU»
3FISTARWFIFINSFISAFN,F IINTFsF IERR,
4NF IoNSOF o FISUIFsFISOERCF1ALMUSF IREMU,
SNCOUNToFIHToFIINTE (9) 4 FICOMP,FICOLD»
ONSOCNTFTSOIT(9) yFSOCOMsFSOCLU»
TFEVSUFODSUSFSOEVIFSUQDWF TARGYFIECNY
AFIALPHWFIBETsF IGAM

COMMUN AFACTO,TE?

COMMUN FACSIGySIGMASIGMACETINO,
1RECMAXoHREC » AF AREC o FPSMAX yHEPS s AFAE PSS
2NLIMeMLIMOREC(50) sEPS(50) #SKELD (50) » STUELD(50) »
3SKFE(50950) »S1GEF (50+50) VEBARA (50,50) »
GALPHEG(50) yBETEG (50) sAFIELV(12) »

SINMXD ¢ INMPL& s INMPLSs TIMVAR(73928) y GAFVFC(7242H) +GAODFC (72+28)

READ(1091) (AFIELD(Y) 9 ys1r]12)

FORMAT (1246)

WRITE (94 2)

FORMAT (55H1] n

ARITE (94 1) (AFIELD(J) vJ=x1012)

ININCKED

FORMAT(RIL1M)

FORMAT (4E20.8)

READ (1144) IDEN, INMXO

IF (INEN)Q951¢8995]

IF (INMX0-8) 64848

WRITE (9, 7)

FORMAT (18HOINMX0 LFSS THAN 8)

ININCK=]

IF(INMX0=T2) 1141199

WRITE (94510)

FORMAT (22HOINMX0 GRFATER THAN 12)

INTNCK=]+ ININCK

IF (INEN) 12433415

NZFMaxe2

REAVD(10+S)ZETA(NZFMAX)

ABCSZETA (NZEMAX)

IF (ABC) 13913033

WRITE (9416)

FORMAT (30M0ZETA (NZEMAX) NEUVATIVE 0R 7ERO)

ININCK=1+ININCK

GO Tn 33

READ(1044) NZEMAX o

I1F (NZEMAX=4) 1641R01R

WRITE (9417)

FORMAT (19HMONZEMAX LESS THAN &)

ININCK=]+ININCK

IF (HZEMAX=201)21,21419

WRITE (9420)

FORMAT (24HONZEMAX GREATER IHAN 2p1)

ININCK=1+ININCK )

READ(1045) (ZETA(MZETA) oNZETA=]1 oN7EMAYX)

READ(10+5) (PHOFRF (NZETA) sNLETA=1,NZFMAKX)

ABC=ZETA(])

IF (AHC) 22924922

WRITE (9423)

FORMAT (17HOZETA (1) NOT ZERO)

ININCK=]+ ININCK




000177
000201
000202
000206
000206
000210
ooonlle2
nov2lé
000216
000220
00023v
000230
000232
000235
000236
000240
000241
000247
000247
000251
000254
000256
000264
000260
000272
000272
000274
000306
00031v
00031«
000314«
000316
00032n
000322
000326
000326
000330
000333
000337
000337
000341
000353
000355
000357
000363
000363
000365
000370
000374
000374
00037
000401
000405
000405

000421
000424
000430
000430
000432
000435
000441
000441l

000455
000460
000464
000464
000466

000467
000475

24 ABCEPHOFRE (1)
IF (ABC) 259261425
25 WRITE(9426)
26 FORMAT(19HOPHOFRE (1) NOT ZERO)
ININCK=]1+ININCK
261 DU 29 NZETA=2.NZEMAX
ABC=ZETA(NZETA)=7ETA(NZETA=])
IF (AHC) 27427929
27 NLELS1=mNZETA=]
WRITE(9+28)NZETAZNZFLS]
28 FORMAT(6HOZETA (s 144194 ) LESS/FEQUAL ZETA(v1442H ))
ININCK=]+ININCK
29 CUNTINUE
NO 32 NZETA=2,NZEMAX
ABCEPHOFRE (NZETA)
IF (AHC) 30932932
30 WRITE(9s31)NZETA
31 FORMAT (BHOPHOFRE (v14911H ) NEGATYVE)
INTNCK=]+ ININCK
32 CUNTINUE
ALPHA®, | #ZETA(NZEMAX)
33 READ(1045) TEMPEN
IF (TFMPEN) 34434436
34 WRITE(9,35)
35 FORMAT (23HOTEMPEN LESS/EQUAL ZERn)
ININCK=1+ ININCK
36 READ(10,5)RECMAX (HREC AFAREC
IF (RECMAX) 37937939
37 WRITE(9,38)
38 FORMAT(23HORECMAX LFSS/EWUAL ZER0)
ININCK=]+ ININCK
39 ABC=RECMAX/HREC
IF (ABC=]1,)40042442
40 WRITE(9,441)
41 FORMAT (2SHORECMAX/HREC LESS THAN 1,)
INTNCK=z]+ ININCK
42 IF (AFARFC=1:)43+45,45
43 WRITE(9444)
44 FORMAT (20HOAFAREC LESS THAN 1)
ININCK= 1+ ININCK
4% READ(10+5)EPSMAX,HEPSy AFAEPS
ASCEPSMAX/HEPS
IF(ABC=1,) 46948948
46 WRITE(944T)
47 FURMAT (25HNEPSMAX/HEPS LESS THAN 1.)
ININCK=1+ ININCK
48 [F (AFAEPS=14)49151,61
49 WRITE(9450)
50 FORMAT (20HOAFAEPS LFESS THAN 1)
ININCK=]+ININCK
51 IF (AFAREC=1.)52952,53
52 NLIM=INT(RECMAX/HREC) #1
GO TO 5S¢
53 NLIMaINT((ALUG(]l,+(AFAREC=1,)%RECMAX/HREC))
1/ CALOG(AFAREC))) 42
54 F (NLIM=50)57,57,55
55 WRITE (9,456)
56 FORMAT(16HONLIM FXCFEDS 50)
ININCK=] ¢ ININCK
57 IF (AFAEPS=1.)58+58,89
58 MLIM=INT(EPSHMAX/HEPS) ¢1
GO TO 60
59 MLIMIINT((ALUG(],+(AFAEPSel,) *EPSMAX/HEPS))
1/ (ALOG (AFAEPS))) 42
61) IF (MLIM=50)63,63,61
61 WRITFE (9,462)
62 FORMAT (16HOMLIM FXCEEDS 50)
ININCK=] ¢ ININCK
63 IF(ININCK)64s66064
64 WRITE(9465) ININCK
65 F2RMAT(22H01NPUT CHECKEDs ABOVE ,13+31H ERRORS FOUNDs PROBLEM STOP
1PEN.)

11
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000475
000477
000501
000502
000504
000505
000507
000510
000511
000513
00051%
000517
000521
000527
000527
000530
000532
00054v
00054u
000543
00U555
000563
000565

000613
000613
000613
000621
000623
000625
000626
000654
0006506
000657
000660
000662
000663
000664
000066
000nh72
000673
000674
000675
000677
oontoul
00it70S
000704
ovnv7o7
000711
000712
000712
00071ea
000721
0nnTe3
ounT2e
000730
000731
000734
000736
000742
000744
000746
00075V
000751
000753
000761
000762
000760
000770
000772
000772
000773

sToP
66 IF(INEN)6T»67s601
661 CALL PHFRNO
67 F1TINT=,001
ETININ= 4003
FlTnO=,11111111
NINLIT=]]
CALL TORIN
TNMPL4=TINMX0
INMPLS=TNMX0+1
T IFC(1INEN=128)6R,T72972
683 CALL CLOCK(AHCHEF)
WHITE (9,68]1) ABCDFF
631 FUPMAT (22HOCLNCK BEFORE t TUAFCL =,E15,8)
CALL FIGAFC
CALL CLOCK(AWCDEG)
WRTTE (946R82) ABCDFG
632 FYURMAT(21HOCLOCK AFTER FIGAFC =3F]15,%)
TF(INEN=16)74469,69
69 ARITE(119]1) (AFTELD(J) 0 J=1,412)
aTTE (1194) INMPLSG
NY 70 N=1es INAPLS
70 WRITE(11971) (TIMVAR(NyM) o GAEVFC (NyM) yuAOOFC(NIM) »

1M=1928)

T) FORMAT(3FR1744)
GO TO 74

72 READ(10+4) INMPLSG
INMX0 INMPL4

INMPLS=TWMPL4+]
DU 73 N=19INMP( &

73 READ(10s71) (TIMVAR(NIM) s GAEVFC INeM) +GANDFC (N9M) pMx]92R)
TINMVAR(INMPLSy 1) =TIMVAR(1NMPL4s2R)
GAMO=GAEVFC(1ls])

T4 rec(l)=,0
HRFC)=1REC
REC (2) =HRECHU
DU 75 N=3eNLIM
HRF CNU=HRECNLI#AF ARF.C

759 REC(N)=REC(N=]1) +HRECNU
EPS(l)=.0
HEPSMUIHERS
EFS(2) =EPSMU
NY s Mz3yMLIM
HEPS 4U=HEP SR AF AEPS

6 EPSQ(1) =EPS (M=])+HEPSMY
DO 79 Nx]eNLINM
1IF(LIEN) 784 77,78

77 SELNINY= 0
SIGLLD(N) =40
GO Tn 19

78 RECOILEREC (M)

SEYL.D () =EXAP (=RECOTL#GAMD)
SIGLLD (N) =TEMPE H4SELD (N)

79 CHNTINUE

80 DO 82 N=1sNLIM
HU 81 Ms]eMLIM
SANF (NyM) =40
NEHARA (NyM) =1,

81 SIGEF (WeM)=,0

H2 CUNTINUE

33 DO 99 N=z]wNLIM
RECOIL=REC (N)

M3

84 OMFULAZEPS (M)
FACTORSTEMPEN®EXP (OMEGAZ (29 # TEMPFEN))
IF(RECOIL)BS5+854R6

85 SKF(NyM)=eD)

NEHARA (NyM) =1,
SIGEF (liyt) my1)
GO T #H9
36 [F(IDEN)RB+BT7,488
87 AMTIZ]./((12.5663714RECOLL®TFMPEN) ## 9)




001001
001003
ooluoe
oolo0leé
001020
001023
oolou2ée
00l02%
001026
001033
00103«
00104y
00lne3
001047
001uSV
00105%
001056
0oloue6e2
001070
oolo72
001076
001100
001103
001105
001105
oollo7
001114
00llle
00ll22
001124
001126
001131
001133
001135
001142
001143
001150
001151
001153

000002

000002

000002
000002

000002
000002

88

89
90

91

92
93

931

94
95

96

97

L]
99
100

101

o @
$IBFT

AMT2= (OMEGA+RECOIL) ##®2
AMTImé #RECOIL#TEMPEN
SKE(WsM) mAMT1#FEXP (aAMT2/AMT3)
DEBARA(NyM) =],

SIGEF (NyM) mFACTOR®SKE (NoM)
SKEMAX=, 0

GO TO 94

cALL TORCO

SKE (NyM) =sSIGMA

NEBARA (NyM)=SIGMAC

SIGEF (NyM)®FACTOR®SKE (NsM)
IF (M=1)90+90+91

SKEMAX®SKE (NeM)

GO To 93
GLNCHMP=SKE (N9M) »GKEMAX

1F (GLNCMP) 93+93+92
SKEMAX®aSKE (NeM)
GLNCMP=SKFE (NsM) =1 yEw03I#SKEMAX
IF (GLNCMP)931+94¢94
GLNCMP=ARS (EPS (M] ) =REC (N)
1F (GLNCMP) 94994496

IF (M=MLIM)95+96996

M=M+ ]

GO TO 8a&

DU 98 M=]s+MLIM
GLNCMPBSKE (NsM) =] yE=03*SKEMAX
IF (GLNCMP)97+98+98
SKE(NyM)=40

DERARA (NyM) =1,

SIGEF (NyM) =40

CONMT INUF

CUNTINUE

NO 100 N=1sNLIM

ALPHEG (N)=REC (N) /TEMPEN
DO 101 M=1lsMLIM

RETEG (M) =EPS (M) /TEMPEN
cALL TOSCRI

slapP

END

#4%COMMENT CARD To RREAK UP BATCH COMPILE

C TnR2 OECK

SUBROUTIWE TORIN

COMMON [MNDWETINT«TINTVeOMEGA,OMERAAYTINTO
1SF INAL2ERRs TIMF sFIRSToFINALsFCNsFSFChY
2FNFCHNyHT ¢ TEMP3 3 ARGCOR TFAC» TFIN,
3CUR1+COR2sCOFCO2»COFCLlsCOFC2sCUFC34COFCéy»
4COFCSyCOFC6sCUFCTyCOFCBsCOFCNByCOFCNTYCOFCNG
SCOFCNS 9y COFCNG 3 COFCN3«COFCNE s CUFCNL 9 CoF CNO
COMMON T2(73¢5) +sS(74+6)

COMMDN TDENsALPHAWBETAsJ] »J24ARGPAC

COMMON NIDENSNINIT,NZEMAX,ZETA(20]1) +»PHOFRE(201)»
INTYPE o TEMPENWENDIFF yRECOIL vRESGAM,REGAL2
2INDFIZETININSFITINT GAMO» GAMEVE s cAMOND »
3FISTARWFIFINSFISOFNsFIINTFoF IERR,
4NFIoNSOF 4FISOIFsF ISOERF IALMUSF IREMU,
SNCOUNTsFIHTsFIINTE (9) 4FICOMP,LFICQLODY
ONSOCNTSFISOIT(9) yFSOCOMIFSOCLUY
TFEVSULFODSUWFSOEVIFSO00NsFIARGFIFCNy

BF IALPHsFIBETsF IGAM

COMMON AFACTO,TE?

COMMON FACSIGsSIGMALSIGMACYETINO,

1RECMAX yHREC s AFARFC 4 FPSMAX 4HEPSyAFAEPGY
2NLIMsMLIMIREC(S50) vEPS(50) +SELD(50) +STGELN(50) »
3SKE(50950) o SIGEF (50+50) sUEBARA(S0,50) »
4ALPHEG (50) +BETEG(50) s AFIELD (12) »

SINMX0 s INMPL4» INMPLS s TIMVAR(73+28) yGAEVFC (T2+28) +GAODFC (72+28)

13



L)

000002
000003
000005
000007
000010
o0oon13
000017
000017/
0000¢1
000024
000026
00un27
000033
000033

000047
000063

000063
000N64

000002

vooovee
ooovoe
000002

000002
000002

000002
000003
000004
00000¢

000015
000020
000044

000044
000045
000046
000050
000051
000053
000077
000101
000103
000103

NIYPE=]
INMPL 4=1NMX0+4
INMPLS=THNMX0*S
FACS1G=,31830989
IF(ETININ=3¢E=9) 193,3
1 wRITE(Y42)
2 FORMAT (2HHOETININ NOT IN CURRECT RANGE)
sToP
3 IF(ETININ=1e)406,]
4 ETINT=LTININ
IF(IDEN) 54645
5 TINTVIETINO/ (ZETA(NZEMAX))
GL 10 7
6 TINTV=(1,/(80.4TFMPFN))
14 ((=ALOG(ETININ/3000.))##,5)
7 WRITE(938INTYPESFACSIGIETINT, TINTV
R FURMAT(THONTYPE=,l4,8H FACSIG=+E15.8,
174 ETINT=9E1S5.8s7H TINTV=,E1548)
RETUKRN
END

o8 #eudCOMMENT CAXD Tn RREAK UP BATCH COMPILE
$IBFTC TOR3 DECK

SUHKRNOTIMNE TORCO

CUMMUN IND sk TINT TINTVOMEGA yUMERAASTINTO S
1SFINALFRRyTIME s FIRSToF INAL9FCNoFSFCN o
2FNFUNGHTy TEMP3 3 ARGCOR TFACYTF 1IN,
3CUR1sCORZ9COFCOICOFCLyCOFC2sCUFC3,COFC4y
4CUFCH9COFCH6eCOFCToCOFCRBICOFCNBeCOFCNTICOFCNGY
SCUF LIS ¢ COFCN4yCOFCNI»COFCNZ 2 CUFCN] «CNFCNO

COMMON T2(73+5)9s5(7496)

CUMMON IDENsALPHAWRETA»J] yJ2+ARGPAC

CNMMUN WIDENsNINIToNZFEMAXG ZETA(20]1) «DHOFRE (201) o
INTYPE o TEMPENSENDIFF 4 RECOIL o RFSGAMyREGALZ
2INNFTLETININSFITINT yGAMO s GAMEVE » GAMOND »
3F1ISTuRWFIFINSFISOFN.FIINTFeFIFRR,
4NF TonSDF oF ISOIF sFISOERWF LALMIJoF IREMU,

SNCHUNT o FTHTFIINTE (9) o FICOMPFICnL Uiy
GNSOCNT G FISOIT(9) yFSQCOMeF SOCLU
TFEVSUWFODSUSFSOEVsFSUODeF TARGYFIFCNY
AFIALPHOF1BETeFIGAM

COMMUN aAFACTO,TE?

CUMMON FACSIGySIGMAZSIGMACYETING,
13ECMAXyHRFCy AF ARF CoEPSMAX ZHEPSyAFAEPSY
2NLTMeMLTMIREC(50) sEPS(50) o SELVU (5n) o STGELD (50) »
ISKF(50450) »SIGFF (50450) vUEBARA(Sn,50) 0
4ALPHEG(SD) sBETEG(50) «AFIELO(12)

SINMXQ s INMPL4» INMPLS s TIMVAR(73928) yGAFVFC (T72+28) v SAODFC(72+28)
1in=n

CALL FORIN

SIGMARSFINAL

ACSCPaSFINAL® (EXP (=OMEGA/TEMFEN) =1,)

17 FAP (=DMEGA/TEMPEN) #1,)
IF (ERR=,02)393y1
1 WRITE(942)RECOIL,OMEGA» INDeSFINA{ yERRJ19J2+ARGPAC
2 FURMAT (SHOREC=sE12.5¢5H tPSm,£12,5,
15H IND= 41398 SFINALZ E14,79SH ERR=9Flays 7y
24H Jlze1304H J2E,1398H ARGPACEIF14,7)
3 IND=1

CALL FORIN

SIGMA=SIGMASSF INAL

BSTCMP=SF INAL

IF(ERR=,02) 50544

4 WARITE (942) RECOTIL sOMEGAyINDsSFLINA[ yERRYJ1 s J29AKGPAC
5 SIGMA=FACSIGYSIGMA

SIGMaC=RSICMP/ACSCMP
RETURMN .

END




$% ##eeCOMMENT CARD To BREAK UP BATCH COMPILE

$IBFTC PRO . DECK
SUBROUTINE PHFRNO

000002 COMMON INDWETINT 4 TINTVsOMEGA,OMEAAASTINTO

1SFINALYERRs TIME+sFIRSToF INALYFCNsFSFCp e
2FNFCNyHT s TEMP3 3 ARGCOR,TFAC»TFIN,
3COR19COR2+COFCOCOFCLloCOFC24COFCA,COFChy
4COFCS4COFC69COFCTsCOFCBsCOFCNBICOFCNT»COFCNG
SCOFCNSy COFCN4 s COFCNI»COFCN29COFCayl 9 CAFCNO

000002 COMMON T2(7395)+S(7496)
000002 COMMON IDEN+ALPHA+BETA»J1,J2,ARGPAC
000002 CUMMON NIDEMsNINIToNZEMARZZETA(201) +PHOFRE (201)

INTYPE » TEMPENSENDIFF yKECOIL vRESGAMyREGAL 2,
2INDFISETININSFITINT sGAMO»GAMEVE ¢ GAMODD »
3FISTARWFIFINSFISOFNIFIINTFsFIERR,

4NF IoNSOF+FISOIFsF ISOERsFIALMUSFIREMU,
SNCOUNTsFIHTsFIINTE (Q) yFICOMP,FICNLD»
6NSOCNTHFISOIT(9) yFSOCOMsF SUCLD
TFEVSUZFODSUsFSOEVFSOONsF TARGF IFCNy

8F IALPHsFIBETsFI1GaM
000002 COMMON AFACTO.TE2
000002 COMMON FACSIGsSIGMA,SIGMACYETINO,

1RECMAX yHREC s AFARFCyEPSMAX yHEPS s ArAEPS

2NLIMsMLIMOREC(50) sEPS(50) »SELDU (Sn) +STGELD(50) »

3ASKF (50950) +SIGEF (504,50) vDEBARA (50,50) »

4ALPHEG(50) vBETEG(S0) vAFIELU(12) »

SINMX0 s INMPLA » INMPI.S s TIMVAR(73+28) 4 GAFVFC (72+28) +GAODFC(72+28)
000002 IF(ZETA(1)) 19301

000003 1 WRITE(9,2)
000007 2 FORMAT (39H0 PHONON SPECTRUM INCORRECTLY SPECIFIED)
000007 SToOP
000011 3 IF(PHOFRE(1)) 14,1
000012 4 DO 6 Nm2yNZEMAX
000014 ZETDIF22ZFTA(N) =ZF TA (N=1)
000017 IF(ZETDIF) 19145
000021 S IF(PHOFRE(N))146,6
000024 6 NABC=]
000030 7 PHNOIN=ZETA(2)@PROFRE (2)/3.
000033 ZEDF1=zZETA(2)=ZETA(])
00003% ZENF2=ZETA(3) =ZETA(2)
000037 ZENF3=ZETA(3)=ZETA(1)
000040 ZEDF4m2 ,*ZETA(3) ¢ ZETA(2) =34#ZETA(])
000045 PHOF 12PHOF RE (2) =PHOFRE (1)
000047 PHNF2=PHOFRE (3) =PHOFRE (2)
000051 PHNO IN=PHNO IN+ZEpDF2# (PHOFRE (2)
14 (ZEDF 4apHDF 2) / (64 #7EDF 3)
2+ ((ZEDF2¢%2) *PHDF1) /(64 *ZEVF 1 *ZENF3))
000067 NZMLS1=NZEMAX=]
000071 DO & N=34NZMLS]
ooon7? ZEDF1=ZENF2
000074 2ENF2mZETA(N*]1)=7ZETA(N)
000076 ZENF3=ZETA(N®]) =ZETA (N=1)
000101 ZENF 422 ,#ZETA(N+])#ZETA(N) »3 ,*ZETA(Na])
000107 PHDF 1 2PHDF 2
000110 PHNF22PHOFRE (N+1) =PHOFRE (N)
000113 8 PHNOIN®PHNOIN+ZEDF2# (PHOF RE (N)
14 ZENF4#*PHDF2) / (69 #ZEDF 3)
2¢ L (ZEDF2a42) #PHDF1) / (6, %2ZEDF 1 *ZENF3) )
000135 DO 9 N=z] yNZEMAX
000137 9 PHOFRE (N)BPHOFRE (N) /PHNOIN
000144 WRITE(9+501)PHNOIN OMIT
000151 WRITE (9,502) (PHOFRE (N) +N=1 s NZEMAX) OMIT
000164 501 FORMAT(8HOPHNOIN=YE}S,8) OMIT
000164 502 FORMAT (4E20,8) OMIT
000164 RETURN
000165 END

15



000002

vgoooe
000002
000vue

000002
000002

000002
00h0lae
00001«
00002A
000026
000042
N00042
000050
000050
000063
000063
000071
0nonuT1
000104
000104
000107
00011«
00011«
00011e
000135
00013%
000141
000141
000153
000163
000163
000165
000174
000174
000175
000203
000203
000207
000207

ovnzer
000227
000235
000235
000247
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L
$IRFT

Scl

11

12
13

14
15

16
17
18

19

20

#u¢cOMMENT CARL To RREAK UP BATCH COMPILE
C ToSC VUECK .

SURROUTINE TUSCRT

COMMON TNDSETINT,TINTVIOMEGA yUMEGAASTINTO»
1SF INAL yERRy TIME o F IRST4FINALoFCNoFSFCNY
ZFNFCN.HToTEMpaoARGCOH.TFACOTFINo
3COR1+COR2yCOFCOsCOFC14COFC29COFC3,COFCéy
4CUFCS9CNFCE9COFCT2COFCRyCDOFCNB2CAFCNT »COFCNG»
SCOFCNS y COF CN4 » COFCMI s CDFCN2 9 CUFC] 9 COFCNO
COUMMON T2(739¢5)9S(74v6)

CUMMON INENsALFHAWRF TA»J] 3 J2yARGPAC

CUMMUN NIDENeNINIToNZEMAXGZETA(20]) ooHOFRE(201) s
IN{YPE s TEMPENSENDIFF yRECOIL 9RESGAMRFEGAL 2,
2INDF1yETININOFITINT 4GAMO » GAMEVE » GAMOND»
3F1STARGFIFINSFIS(FMFIINTFsF IERR,
4NF ToNSOF s FISOTFe# ISQERWFLALMYSF IREMD,
SNCOUNT o FIHTeFIINTE (Q) oF 1LLOMP o F ICALD
6NSNCNTYFISOIT(9) 4FSOCOMeF SOCLU

TFEVOU sFODSUSFSOEVFSOODeF JARGIFIFCNY
BF LALPHFIRETFIGaM

COMMIIN AFACTO,TE?

COMMON FACSILySIGMACSIGMACHETINGD,

1RECHMAX 3y HREC s AFARFCyEPSMAAZHEPSyAFAEPSY
Z2NLIMsMLIMIREC(50) oFPS(50) o SELU(50) +STLELD(S50) »
3SKE(50450) +SIGEF (50950) +DEBARA(S50,50) »
4ALPHFG(50) yBETEG(50) s AF TELD(12)
SINMXY s INMPLG ¢ INMELG,y TIMVAR(T73928) sLAFVFC(72928) +GAODFC(T72+28)
wRITE(1161) (AF1ELD(J) yJ=1,12)

FURMAT (12A6)

WRITE (11+9901) INENs TEMPEN»GAMQ
FORMAT(T1092E20.R)

WHRITF (11+2) AFARECYHRECsAF ALPS Y HEPS

FORMAT (4E20,8)

WRITE (1193)NLIM

FURMATI(110)

WRITE (1144) (REC(N) yN=1oNLIM)

FURMAT (4F19.8)

WRITE(1195)MLIM

FORMAT(19)

WRITE(1196) (EPS (M) ¢yM=] sML M)

FURMAT (4F18.84)

NPROU=SNL IM¥MLIM

WRITE (11+7)NPROD

FORMAT (18)

PU 8 N=1yNLIM

WRITE (1149) (SKF (Nent) sM=] oML IM)

FORMAT (S5£1548)

WRITE (9,110)

FURMAT (55H]

SRTITE(941) (AFLFLD(Y) o J=1912)

WRITE (9911) IDEMe INMXO

FORMAT(6HUIDEN=sT4s7H INMXU=,14)
1F(IDEN) 129 1He 14

WRITE(9413)ZETA (NZEMAX)
FURHAT(I«HOZETA(MZEMAX)=oE15,8)

GO Tn 18

WRITE (94915)NZEMAX

FORMAT (BHONZEMAX=y14)

WRITE(9416)

FORMAT (35HONZETA ZETA PHOFRE)
NRITE(9.17)(NZETA.ZFTA(NLETA)oPHOFRE(NlETA)o
INLETAZz] yNZEMAX)

FORMAT(ISOE17'R'EI7'8)

WRITE (9419) TEMPEN

FURMAT (BHOTEMPEN=4E15,8)

WRITF (9,20) RECMAX yHRECy AF AREC

FORMAT (8HURECMAXz2E15,896H HREC=,E15,Hs8H AFAREC=E,
1E154H)

I




000247
000261

000261
000267
000267
000275
000275
000301
000301
000324
000324
000330

000330
000332

000402
0011402
000405
000405
000407

000443
000443
000443

000002

000002
000002
ogo002

000002
000002

000002
000003
000004
000005

21

22
23
24
25

26

27

28
29
30
31

TR
SIBFT

C NUM
C INP
¢ Fun
C CAL

WRITE (9921 )EPSMAXIHEPSAFAEPS

FORMAT (BHOEPSMAX=9E]15,8+6H HEPS=,f15,68+8H AFAEPSH,

1E1548)

WRITE (9922)NLIM

FORMAT (6HONL IM=y 14)

WRITE (9923)MLIM

FORMAT (6HOML IM=s 14)

WRITE (9424)

FORMAT (S50H0 N REC SELD SIGELD)
WRITE(9925) (NyREC(N) »SELU(N) y SIGFLD (N) sN=1,yNLIM)

FORMAT (14+3E17,8)

WRITE(9426)

FORMAT(115H0 N M REC EPS SKE
1 ALPHEG BETEG SIGEF NEBARA)

NO 27 N=]lsNLIM

WRITE (9928) (NyMsREC (N) yEPS (M) s SKF (Nom) »
1ALPHEG (N) +BETEG (M) y SIGFF (NoM) »DERARA (NoM) »
2MEL s MLIM)

FORMAT(21447E16.8)

WRITE(9+29)

FORMAT (S4H]1 N M TIME GAMEVE GAMODD)
DO 31 N=]sINMPL4

WRITE(9931) (NeMoTIMVAR(N M) »GAEVFC(N,M) »

1GAQUFC(NsM) sMz2]1928)
FORMAT (21493E174H)
RETURN

END

*##COMMENT CARD T0 BREAK UP BATCH COMPILE
C FORA DECK

SURROUTINE FORIN

COMMON INDSETINT 4 TINTVsOMEGAyOMERAA»TINTO»
1SFINALYERRyTIMEsFIRSTyFINALSFCNoFSFCNe

2FNFCNyHT s TEMP3 sARGCOR, TFACTFIN,
3COR1+COR2+COFCO2COFClsCOFC29COFC39COFCés
4COFCS54yCOFC69COFCToCOFCBeCOFCNBICOFCNT72COFCNGE
SCOFCNS»COFCN4yCOFCN3sCOFCN22CUFCN19CAFCNO

COMMON T2(73+51sS(74+6)

COMMON IDENsALPHAWRETA»J14J24ARGPAC

COMMON NIDENSNINITyNZEMAXsZETA(201) »PHOFRE (201) »
INTYPE y TEMPENSENDIFF yRECOIL vRESGAM4REGAL2
2INDFIZETININGFITINT ,GAMO » GAMEVE » GAMODU »
3FISTARWFIFINSFISOFNyFIINTFsFIERR,

4NF ToNSOF sFISOIFeFISNERFIALMUSYFIREMU,
SNCOUNTsFIHTeFIINTE(9) o FICOMPFICOLD
6NSOCNTHFISOIT(9) 4FSOCOMsFSUCLU
TFEVSUFONSUFSOEVsFSOQDsFIARGEFIFCNy

BF IALPH.FIBETsFIGAM

COMMON AFACTOSTE?

COMMON FACSIGsSIGMA,SIGMACETINO,

1RECMAX yHRECy AFARFCEPSMAX yHEPS » AF AEP S »
2NLIMoMLIMIREC(50) vEPS(50) »SELD(50) +STGELD(50) »
3SKF (50950) oSIGFF (50+50) +DEBARA(504,50) ¢
4ALPHEG (50) +BETEG (501 v AFIELU(12)

SINMXQ s INMPLG s INMPLS s TIMVAR(73928) ¢GAFVFC(72+28) +GAODFC(72+28)
ERICAL CALCULATION OF FOURIER INTEGRAL»
UT VARIABLES INDs ETINTy TINTVs OMEGA,

cTIloNAL VALUE FcN SPECIFIED By SURROUTINE Fencal,
CULATED INTEGRAL SFINALs ESTIMATEN UNCERTAINTY ERR,
CcALL PAR

CALL CONTRO

RETURN

END

17



18

000002

000002
000002
000002

000002
000002

ovoo002
000004
000006
000011
000013
000014
000017
000021
000022
000025
ooov27
000030
000033
000035
000036
000041
000043
000044
000047
000051
000052
000055
000057
000060
000063
000065
000066
000071
000073
000074
000077
000101
000102
000105

000107
000110
000113
000115
000lle6
000121
oovle3
00012a
ooolz7
000131

T
SIBFT

12
13

14
15

le
17

$a#COMMENT CARD Tn BREAK UP BaTCH COMPILE
C FORn DECK

SUHRGUTINE PAR

COMMON INDGETINT,TINTVyOMEGA,UMEGAASTINTOY
1SFINALWEPRe TIME oF IRSToF INALsFCNoFSFCNo
2FNFCNyHT s TEMP 34 ARGCOR 3 TFACH TF 1INy
3COR1+COR2+COFCO2COFCLl4COFC29CUFCI,COFCéy
4CUFCS4COFCEsCOFCT2COFCRICOFCNBYCOFCMTICOFCNG
SCOFCnS s COFCN4 9y COFCN3 s COF CN29 CUFCNL #CnF CNO

COMMON T2(7395)+5(7496)

COMMON IDENsALPHAWBETA»J] 4J24ARGPAC

COMMON NIDENSNINIToNZEMAXZETA(201) »PriOFRE(201) s
INTYPE » TEMPENENDIFF yRECOIL sRESGAM,REGAL2,
2INDFIZETININSFITINTyGAMO+GAMEVE » GAMODU»
3FISTARWFIFINSFISOFNFIINTFoFIERR,
4NFTeNSOF+FISUIFeFISNERSF IALMUSF IREMU,
SNCOUNToFIHTsFIINTFE (9) yFICOMP,F1CoLD»
6NSOCNTCFISOIT(9) yFSOCOMeF SUCLUD
TFEVSUWFODSUsFSOEVIFSO00DsF TARGeF IFCNy
RFL1ALPHFIBETsF 16aM

CUMMON AFACTO,TE»?

COMMUN FACSIGySIGMA,SIGMACETINO,
1RECMAaX s HREC » AF ARF Co FPSMAX yHEPS s AFAE PG
2NLIMsMLIMREC(50) EPS(50) o SELL(50) » STUELD(50) »
3SKRF(50950) 9 SIGEF (50450) yUFHARA (50450) »
4ALPHEG(50) +BETFG(50) sAFIELI (12) »

SINMX0 ¢ INMPL4 » INMPLS s TIMVAR(T73928) yGAFVFC (T2928) +»GAODFC(T2928)

OMFULAA=ARS (OMEGA)

HTO=TINTV/3,

ARG=.S¥HTO*OMEGAA

1F (AKG=,44335956F=05)101+101,4102

GO TO 30

1F (AkG=,13300787E-04)103+103,10¢

HTINE,17734382E=04/0MEGAA

GO T0 30

IF (ARG=4,39902361F=04)105+105,106

R1N=.53203147E=04/0MEGAA

GO TO 30

IF (ARG-,11970708E=03)107+107,108

HT0=.15960944F=03/0MEGAA

GO TO 3

1F (ARG=,35912124F=03)109+109,110

HTN=.47882833E=03/0MEGAA

GU T 390

TF (AHG=-,10773637E=02)1+192

HTN=.14364850E=02/0MEGAA

GO TO 30

IF (ARG=,32320912¢-02) 3+3 94

HT10=2.430945493E=02/0MEGAA

GULU Tu 30

IF (AKG=.96962736F=0215+5+6

HIp=4129283648E=01/0MEGAA

GU Tu 30

IF (ARG=,29088821F=01)7+7+8

HT0=.387850945E=0n1/0MEGAA

GU TO 30

1F (AHG=,RT7266463F=0]1)9+9s10

HT0=.116355283/0MEGAA

GO TO 30

IF (ARG=,26179939)11,11,12

HT0=.349065850/0MEGAA

GU TO 30

IF (ARG-,78539816) 13,1314

HT0=1,04719755/0MEGAA

GO TO 30

IF (ARG-2,3561945)15,15,10

HIn=3,14159265/0MEGAA

g0 TO 30

IF (ARG=7,0685835)17,1718

HT039,42477796/0MEGAA

GO0 TO 30




000132
00013%
000137
0v0lav
000143
000145
0001406
000151
000153
000154
000156
000160
000161
000163
000165
000167
000171
000173
000174
000176
000201
000203
000204

000002

000002
000002
000002

000002
000002

000002
000003
000004
000005
000006
000007
000007
000010
000011
000012
000014
000015
000016
000020
oo0o0n2e
000024

18
19

20
21

22
23

24

25

26

27
30

IF (ARG=21,205751)19,19,20
HTn=28,2743339/0MEGAA

GO TO 30

IF (ARG=63.617252)21421+22
HT0=64,8230016/0MEGAA

g0 TO 3¢

IF (ARG=190,85175)23,23,42%
HTN=254,469005/0MEGAA

g0 TO 30
ARG1=ARG/3814703507
ARGZ2=AINT(ARG])
ARG3=,54ARG2
ARG4=ARG3+,51

ARG5=AINT (ARG3)

ARGE6=AINT (ARG4)

IF (ARG6=ARGS) 25925,26
OOINT=ARGZ2*1.

G0 TO 27

ODINT=ZARG?Z
HTO=0ODINT#763,407018/0MEGAA
TINTO=3,%HTO

RETURN

END

¢ @#a®COMMENT CARD T0 RREAK UP BATCH COMPILE
$IBFTC FORC DECK

SUEROUTINE CONTRO

COMMUN INDSETINT, TINTVeOMEGAyUMEGAASTINTO
1SFINALSERRs TIME sFIRSTyF INALsFCNoFSFCNe
2FNFCNyHT o TEMPI 3y ARGCORTFACH TFIN,y
3COP1sCUR2sCOFCOsCOFCLlyCUOFC29CUFC34COFCay
4COFCS59COFC69COFCTsCOFC8yCOFCNByCOFCNT»COFCNGY
SCOFCNS s COF CM4» COFCN3»COFCNZ»COFCMT 9 COF LNO
CUMMON T2(7395)sS(74196)

COMMUN INENsALPHAWYRETA»J1J2,4ARGPAC

COMMUN NTDENsHNINTIToNZEMAXZZETA(201) »PHOFRE (201)»
INTYPE s TEMPENYENDIFF 4HECOIL vRESGAM4REGALZ
2INDF 1ot TININeFITINTyGAMO» GAMEVE » GAMONU»
IFISTARWFIFINSFISOFNSFIIMIFeF IERR,
4NFI9NSOF oFISOIF oF ISOERsF1ALMUYF IREMU
SNCOUNTsFIHToFIINTE (Q) 4F ICOMP4F ICOLD»
6NSOCHT W FISOIT(9) 4FSNCOMeFSOCLD
TFEVSUZFUNSUsFSOEVeFSO00DeF TARGsFIFCNo
8F IALPHFIBEToF IGAM

COMMUN AFACTUSTE?

COMMON FACSIGySIGMAYSIGMACHFETINO,

1RECMAX yHREC s AFARFCyFPSMAX yHEPS s AFAEPG Y
2NLTIMeMLIMOREC(50) vEPS(50) »SELD(S50) »STSELD(S01 s
3SKE(S0950) o SIGEF (50+50) sDEBARA(5n,50) »
4ALPHEG (50) +BETEG (50) s AFIELL(12)
STNMX0 s INMPL4 s INMPLG s TIMVAR(73928) yGAFVFC(72+28) +GAODFC(72428)
ARGP=,0

IFCIND) 193701

IF (OMEGA) 39293

SFINaLE, 0

ERR=.0

RETUKN

FIPST=,0

TIME=FIRST

CALL FCNCAL

FSFCN=FCN

ARGPACE, 0

Jl=0

FINLIM=],57079633/0MEGAA

IF (FINLIM=TINTV) 44,5

FIMAL=F INLIM

TIME=F INAL

19




000025 CALL FCNCAL

000026 FINFCN=FCN

000030 IPREIN=0

000031 GO T 6

000031 S FIMA(STINTV

000033 TIME=F IMAL

000034 CALL FCNCAL

000035 FNFCN=FCN

000037 IPREIN=]

000040 6 Je=1

000041 Nno 7 kK2=1+5

000043 T T2(J2sK2)=40

000051 8 HT=F INAL-FIRST

000053 9 TEMP3=.0n

00005« ARGLNOR=E3,#OMEGAARGHT

000US7 CALL FACFIN

000060 T2(J2+141)=T2(J2.1)+TFIN

000064 H1=HI1/3,

000065 ARGCOR=3,"OMEGAACHT

000067 calL FACFIN

00007¢C CALL ENDSUM(1,2)

000072 CALL CORRI

000073 T2(J24142)=T2(J242) ¢ TFIN*THFAC*TEMP 34CUR]
000101 11 HT=HT/3,

000103 ARGCORE3y #OMEGAARHT

00010% CALL FACFIN

000106 CALL ENDSUMI(1+8)

000110 CALL NEXSUMI(244+5+7)

000113 CALL CORR1

0001l1ls CALL CORRZ2

000115 T2(J2+143)3T2(J243)+TFINSTFACHTEMP3+rUR1+LORZ
000124 AMAUG=ABS(T2(J2+4141)) *aARSIT2(J2*142))eanS(T2(J2*193))
000132 IF (AMAG) 19919410

000134 10 IF(J2-3)310931H9318

000137 318 TF (J2=4)3194 3194310

000147 319 IF (ARGP=26.)311913413

000145 310 TF (ARGP-80.)311913,13

000150 311 COMP=AKS(1,4=12(J2%143)/T2(J2+142))
000155 IF(COMP=ETINI)12.12413

000157 12 C'MP=AHS (1.-T2(Jp*143)/T2(J2+1s1))
000164 IF(COMP-ETINT)19,19,13

ovul6s 13 HI=HT/3,

000170 ARGCHR=3 y#OMEGAAGHT

000172 CALL FACFIN

000173 CALL EMDSUM(1426)

000175 CALL NEXSUM(24s4923,25)

000200 CALL FOLSUM(S,.7sRs19920022)

000204 CALL SMSUMI(10416,3)

000207 CALL SMSUMI(11417,43)

000212 CALL CORR1

000213 CALL CORR2

00021« T2(J2+144)=T2(J2.4)+TFIN*TFACHTENPI+rUR]«COR2
000223 IF (hRGP=242,)313.15,15

000225 313 CUMP=ABS(1.=T2(J2+]1¢4)/T2(J2e103))
000232 IF (COMP=ETINT) 14,14415

000234 14 COMP=ABS(1.=T2(J2+1,4)/T2(J2+1+2))
000241 IF (COMP-ETINT)21,21,15

000243 15 HT=HT/3,

000245 ARGCOR=3, #OMEGAAGHT

000247 CALL FACFIN

000250 CALL ENDSUM(1,4R0)

000252 CALL NEXSUM(244977,79)

000255 CALL FOLSUMI(5,7sRs73074s76)

000261 CALL SMSUM(104+70,3)

000264 CA(L SMS(IM(11s71,3)

000267 CALL CORR1

000270 CALL CORRZ2

000271 T2(J2+145)2T2(J2,5) « TFIN®TFAC*TEMP3+rVR1+COR2
000300 DU 16 K2el45

000301 16 T2(J2+14K2)=T2(J2¢1,45)

000310 GO Tn 23




000311
000313
000314
000323
000324
000326
000327
000336
000343

000346
000347
000351
000353
000355
0003506
00036n
000361
000363
000364
000365
000374
00037%
000400
000403
00041v
0004l2
00041%
000417
000421
000421
000423
000424
0pva26
000430
onnae3e
000434
000437
000aa]
000447
000445
000447
000452
000454
00045%
000456
no0&4sS7
000460
000462
000463
000463
000465
000466
000467
000470
000471
000473
0unaTa
0004176
000476
000477
000500
000501
000503
000504
000505
0005046
000S07
000910
000512
0nns13
000514«

19
20
21
22
23

24
25

26
27

271
272

28
29

30

35

36

37

38

ABC=],

DU 20 K2=1+5
T2(J2+14K2)2T2(J2+]1,+3)

GO TO 23

ABC=1,

DO 22 K2=145
T2(JP+]1sk2)=T2(J2+] &)

COMP=ARS (1,=T2(J2s5)/T2(J2+1,5))
ARGP=(F INAL=FIRST) /KT

ARGPAC=ARGPAC+ ARGP
IF (IPREIN) 25425427
FIRST=FINLIM

FINAL=2F INLIM¢TINTO
FSFC=FNFCN
TIME=FINAL

CALL FCNCAL
FNFCN=FCN

Jl=1l

NO 26 K1=1+6
S(JleK1)=T2(J2¢1,5)
GO TO 39

IF (COMP-ETINTI2719271+28
IF (J2=2)30+272+272
COMP=AHS5(1,=T2(J?%]1+5)/T2(J2+1+5))
IF (COMP-FTINT) 29,29,28
IF (J2=TNMX0) 30029929
SFINAL=T2(J2+1+5)
ERR=COMP

RETURN
EINTJ2=FLOAT (J2)
ARGP1=454EINTJ2
ARGP2=ARGP1+,51
ARGPI=AINT (ARGP1)
ARGP&4=AINT (ARGP2)

1F (ARGP4=ARGP3) 3014301431
1F (J2-NINIT)32432+3]
ADDENN=F INAL=FIRST
GO Tn 33

ADDEND=3,% (FINAL=F[RST)
GF INAL=F INAL+ADDEND
IF (F INL1M=GF IrAL) 34434435
F1RST=F INAL
FSFCN=FNFCN
FINALSFINLINM

TIME=F TNAL

CALL FCNCAL
FNFCN=FCN

IPREIN=0

GO TO 36

FIRST=F INAL
FSFCN=FNFCN

FINAL=GF INAL

TIME=F INAL

CALL FCNCAL
FWFCN=FCN

IPREIN=1

Jé=J2e]

GO TO 8

F1R5T='0

TIME=F1RST

CALL FCNCAL
FSFCN=FCN

AKGPAC=,0

Jés=so

FIMAL=TINTO

TIME=F INAL

CALL FCNCAL
FNFCN=FCN

Jl=1

NO 38 Kl=1ls6
SlJlekl)=,y0

onlT

21



a2

0600522
000523
000524
000526
000530
00nsS32
000535
000530
000541
000543
000547
00055%
000561
000962
000563
000565
00uS67
000574
000571
000574
000576
000%7/
000601
000603
000605
000607
00061s
000620
000621
00022
000624
ou0626
000627
000630
000636
000642
000643
000644
000b4b
000650
000651
0y0h52
000653
000654
000AGY
000661
000662
000664
00066S
000667
000671
000olo
000700
000701
oun7r02
000704
000707
0uo71ln
000711
000720
000726
000730

000733
000736
000741
000744
000751
000753
000760
000762
000764

39

4n
41
4?

44
45

1456
46

47

4R
49

50
51

52
53
Sa4

56

55

163
164

155
156
57

58

INNJ1=0

INDJ1PE
KHI=TINTO
ARGCORIOMEGAARKHT
IF(INDJ1) 433943954
TF (ARGCOR=3.14150)54944044 ,
IF(IND) 47465047

ARGl =OMEGAA*FIRST/3,14159265
OMINTI=AINT (ARGL) !
TF(aBS(ARG]I=OMINT1) =] ,E=0)234539745
1F (ARS (ARGLI=UMINT1=1e)=1l4E=6)2395304A
F1MAL=3,]141592654 (OMINT1*1.) /UMERAA
rTIME=F 1JAL

CA(L FCNCAL

FNFCHNaFCN

HT=F INA|_=F IRST

ARGCUR=OMEGAA#HT

GO To 52

ARGI=OMEGAA®F IRST/],57079633
OMINIT=AINT (ARG])

ARG2= 4 S#NMINT] v
ARG3=AKG2+.51

ARG4=AINT (ARG2)

ARGS=AINT (ARG3)

1f 1ARG5-ARG4)50s50448 : .

1F (ABS (ARG1=UOMINT1) =1 ,E=6)53,53449
FIMAL=Z] 457079633« (OMINT1+2¢) /0HMERAA
TIME=F INAL -
CALL FCNCAL

FMFCN=FCN

H(=FIMaL=FIRST

ARGCNRIOMEGAAMHT

Gty Ty S22

TF (AHS(ARG1=OMINT]1-1e)=1.E=6)539534%)
FIMAL=1,.570796334(OMINT1*]1+) /UMERAA
rlIME=F 1NAL

CALL FCNCAL

PWFCM=F CN

HT=F [JaL=-F IRST

ARGLINR=0MEGAARNHT

1hWNJ1P=]

INDJ1=1

TEMP3=,0

cAtL FACFIn

S(Jl+141)=S(J1s1)*TFIN

Ri=nl/3,

ARGCOR=(OMEGAAHNHT

CALL FACFIN

CHI.L ENNSUM(1+2)

CALL CORRI
S(U1+192)=S(J1s2)+TFINsTFACHTEMPI4COR]
HT=HT/3.

AKGCORIOMEGAABNHT

CA{L FACFIN

CALL ENDSUM(1s4)

CALL MNEXSUM(2s49547)

CALL CORR1

CALL CORR2

S{J1+193)=5(J193) ¢TFINSTFACH#TEMPReCOR]L$CHRR
AMAG=ABS(S(Jl+19]1))+ARS(S(J1e192))eARS(S(J1e1+3))
IF [AHAG) 67967455

IF (J1=3)1559163,163

IF(JI=4)16401644155

IF (ARGP-26.)156+58,58

IF (ARGP-80.) 156958458

COMPIABS (1e=S(Jlel,y3)/S(J)+1,2))
IF(COMP=ETINT)I®T7,57,58
CUMP=AHS(1ly=S(Jlelsy3)/S(J1*1s1))
IF (COMP=tTINT)674.67+58

HI=HT/3,

ARGCHRSOMEGAASGHT



000765
000766
000770
000773
000777
oolouo2
001005
001006
001007
001016
001020
001025
001027
001034
0010306
001040
001041
001042
001044
001047
001053
001056
001061
001062
001063
001072
001076
001100
001105
001107
00llle
0o0ll1l6
001117
001120
001122
001125
001131
001134
001137
001140
00114l
001150
001151
001160
oollel
001163
001164
001173
001174
001176
001177
001206
001207
001211
ovlzlz
ool221
nolzz2e6
001231
00l232
001234
001235
001237
001242
001245
001252
0012595
001256
001261
001264
001266
001267

158
59

60

61

62
63

64
67
6R
69
70
n

72
73

76

176
185

78
178
179
180

CALL FACFIN

CALL ENDSUM(1,26)

CALL NEXSUM(2+4+23,25)

CALL FOLSUM(5,7s8+19920922)

CALL SMSUM(10,16,3)

CALL SMSUM(11s17,3)

CALL CORR1

CALL CORR2
S(JUl+1+4)mS(J1+4)+TFIN+TFAC®TEMP34CORL#COR2
IF (ARGP=242,)158,60,60

COMP=ARS (19=S(Jle1ls8)/S(J1*1+3))
IF (COMP=ETINT)59,59,60

COMP=ABS (1y=S(Jlelya)/S(J1*1,2))
1F (COMP=ETINT) 69,6960

HT=HT/3,

ARGCORZOMEGAA®HT

CALL FACFIN

CALL ENDSUM(1,80)

CALL NEXSUM(294s7T74791

CALL FOLSUM(SsTs8+73974476)

CALL SMSUM(104+70,3)

CALL SMSUM(11s71,3)

CALL CORR1

CALL CORR2
S(J1+1+45)8S(JU1+5)*TFIN+TFAC®TEMP3+COR]1*COR2
COMP=ARS (1,=S(J1els5)/S(J1+1,4))
IF (COMP=ETINT) 61461462

COMPZABS (19y=S(J1+41+s5)/S(J1+1,3))
IF (COMP=ETINT)71,71+62

IF (ABS (ARGCOR®]1 404719755) @]l E=6)83+63971
HT=HT/3,

ARGCOR=OMEGAA4HT

CALL FACFIN

CALL ENDSUMI(14242)

CALL NEXSUM(24+49239,241)

CALL FOLSUM(5+7+89235,4236,238)
CALL SMSUM(10+232,3)

CALL SMSUM(11+233¢3)

CALL CORRI1

CALL CORR2
S(J141+46)35(J1+6)+TFIN®TFAC*TEMP3+COR]1 +COR2
DO 64 Klzls6
S(Jl+1eK1IES(J1+)96)

G0 TO 73

ABCc=1,

NO 68 Kl=1ls+6
S(J1+14K1)=5(J1+1+3)

G0 T0O 73

aBC=1,

DO 70 Kl=zlsb
S(J1+1,K1)=S(JY*]s4)

GO TO 73

ABC=1,

DO 72 Klml,6
S(JleleKl)=S(J1+1+5)
COMP=ARS (1 ,4=S(J145)/S(J1+1+5))
ARGP= (FINAL=FIRST) /HT
ARGPAC=ARGPAC+ARGP

J1POLD=J]1P

JlpzJl=INDJLP

I1F (J1P=J]1POLD) 180»180,176
IF(JIP=4)T8277s77

IF (COMP=ETINT) 185,185,180
COMP=ABS(l.=S(Jl=148)/S(J1*+1,+5))
1F (COMP=ETINT)85,85,180
IF(IND)178+180s178
IF(J1P=3)180+179,179

IF (COMP=FETINT) 185,185,180
EINJIP=FLOAT(JU1P)
ARGPl=,SoEINJ]IP

ARGP2=ARGP1+451

UMIT

a3




001271 ARGP3=AINT (ARGP])

001273 ARGF4=AINT (ARGP2)

001275 IF (ARGP4=ARGF3) 79+ 79986

001277 79 IF (J1P=NINIT)80+R0,86

001302 80 IF(JIP=TINMX0)8]lrab4sné

001305 81 FIRST=FINAL

001307/ FSFCN=FMFCN

001310 1F (J1P=J1POLD) 18241824181
001313 181 TINTN=3,#TINTO

001315 182 FIMAL=FINAL*TINTO

001317 TIME=F INAL

nol320 CALL FCNCAL

061321 FNFCN=FCN

001323 IF (OMEGAA®F INAL=&,F+07)82,85,85
001326 82 JleJdlel

001330 G T 40

001330 84 COMPSABS(1,w8(J1l=1451/5(J1%1,5))
001335 85 SFINAL=S(J1+1s5)

001337 ERR=COMP

001341 RE TURN

001341 86 TF (JIP-INMX0)B7 84484

001344 87 FIRST=F INAL

001346 FSFC=FNFCN

001347 FINAL=F INALTINT

001351 T1ME=F INAL

001352 CALL FCNCAL

001353 FNFCN=F CN

001355 IF (OMEGAA®F INAL =G E+07)8B2,85,85
001361 END

$o  weueOMMENT CARL To BREAK UP RATCH cOMplILE
SIHBFTC FOROD DECK
SUBROUTINE ECDSUMIK] »KNL)

000004 COMMON INDSETINTTINTVsOMEGA,OMERAAYTINTOY
1SFTNALWERRy TIMEoF IRSTyFINALeFCNyFSFCNy
2FNFCHNyHT s TEMP3 3 ARGCOR,TFACY TFIN,
3CUR1+CORP2sCOFCOYCOFCLlsCOFC29yCUFC3,COFCéy
4COFCYH4COFC6sCOFCT2COFCHByCOFCNEBYCOFCNT »COFCNA
SCOFC1i% s COFCN&4y COFCNI»COFCN2 s COFCN] #»COFCNO

000004 COMMON T2(7395)eS(T406)
000004 CUMMON IDENsALPHASBETA»J1yJ24ARGHAC
000004 COMMON MIDENSNINIT,NZEMAX,ZETA(201) +PHOFRE (201)

INTYPE 9 TEMPENSEND1FF ¢ RECOIL sRESGAM,REGALZy
2IUDF L yETININGFITINT yGAMO s GAMFVYF. s GAMOND »
3FISTARCFIFINSFISHFNsFIINTFoF TERR,

4NF ToNSOF«FISOIFsFISNERIFLALMUSFIREMU,
SNCOUNT#FIHToFTINTE (Q) 4 FICOMPF ICLDy
6ENSNCHTFISOIT(9) o FSHCOMeF SOCLU s

TFEVSH W FONSUWFSOEVIFSONDF TIARGIFIFCNY
AF1ALPHWF IBETsF IGAM

000004 CUMMIIN AFACTOTE?

000004 COMMON FACSILySIGMAZSIGMACYETIHO,
1RECMAXyHRECY AF ARFCoEPSMAX yHEPSe AFAEPS
2NLTMIMLIMIREC(S0) 9FPS(S0) s SELU(S0) o STUELL(S0) »
3SKF (50950) o SIGEF (50+50) vUEBARA(50,50) »
GALPHEG(50) +BETEG (50) sAFIELD(12) »

SINMAU s INMPL4 o THMPLSy TIMVAR(73928) yGAFVFC(72928) vGAODFC(72+28)

000004 CUFC3=COFC1

000005 CUFC6=COFC2
000007 COFCN3=COFCHI
000010 COFCN6=COFCN2
000012 IF(1uD) 20192
000013 1 FEN=FLOAT(K])
000015 TIME=F TRSTeEN®#HT
000020 CALL FCNCAL

000024 COFC1=FCN*COUS (OMFGA®TIME)




000032 COFCn2=CnFCl

000033 TEMP3sTEMP3+COFC

000035 EN=FLOAT (KN1)

000036 TIME®SF IRSTEN®HT

000041 CALL FCNCAL

000045 COFCN1=FCNYCOS (OMEGA®TIME)
000053 COFC2sCQFCNL

000054 TEMP3=TEMP3+COFCN1

000056 RE TURN

000056 2 EN=FLOAT (K1)

000060 TIMESFIRST+EN®HT

000063 CALL FCNCAL

000067 COFC1=FCN*SIN(OMFEGA®#TIME)
000075 COFCNZ2=COFCl

000076 TEMP3=TEMP3«COFC)

000100 ENSFLOAT (KNL)

000101 TIME=F IRSTeEN®HT

000104 CALL FCNCAL

00011u COFCNI=FCN®SIN(OMEGA®TIME)
000116 CUFC2=2COFCN1

000117 TEMP3=TEMP3+COFCN1

000121 RETURN

000121 END

$¢ #4a8CUMMENT CARD To BREAK UP HATCH COMPILE
SIBFTC FORE DECK
SUBROUTINE NEXSUM (KPsK&sKN49KN2)

000006 COMMON INDSETINT,TINTVsOMEGA,OMEGAASTINTO
1SFINALYERRs TIMEsFIRSTFINALyFCNoFSFCN
2FNFCNoHY y TEMP3 4y ARGCOR, TFACs TFIN,
3COR1 4 COR29COFCO2COFCL sCOFC29CUFCIyCOFCého
4COFCS4COFC69COFCT+COFC8yCOFCNBsCOFCNTsCOFCNG
SCOFCNS s COFCN4» COFCN3 9 COFCN29COFCM] « COFCNO

000006 COMMON T2(73+5)15(7696)
000006 COMMON 1DENsALPHAYBETAsJ1sJ2sARGPAC
000006 CUMMON NIDENSNINIT NZEMARSZETA(20]1) yPHOFRE (201)»

INTYPE » TEMPENYEND IFF yRECOIL v RESGAM,REGALZ2
2INDFIZETININSFITINTyGAMOsGAMEVE y GAMODD »
3FISTaRWFIFINSFISOFNSFIINTFoF IERR,

4NF ToNSOF 4FISOIFsFISOER,FIALMUWFIREMU,
SNCOUNT o F THTWFIINTE(9) yFICOMP,FICALD»
6NSNCNTHFISOIT(9) yFSOCOMIFSOCLD
TFEVSUsFODSUsFSOEVFSOOD'FIARGYFIFCNY

8FIALPHFIBETsF IGAM
000006 COMMON AFACTO»TE?2
000006 COMMON FACSIGySIGMA,SIGMACETINO,

1RECMAXyHREC» AF ARFCyEPSMAX yHEPS» AFAEPS

2NLIMyML IMyREC(50) sEPS(50) +SELO (501 +STGELD(S0) »

3SKE(50050) +»SIGEF (50+50) sDEBARA(50,50) »

4ALPHEG(50) +BETEG (50) vAFIELD(12)

SINMX0 s INMPL4 s INMPLS s TIMVAR(73928) s GAFVFC (72+28) s GAODFC (72+28)
000006 IF(IND)2s102

000007 1 EN=FLOAT (K2)

000011 TIME=F IRSTEN#HT

000014 CALL FCNCAL

0nvo2e COFC2=FCN®COS (OMEGA#T IME)
000033 COFCnNT=COFC2

000034 TEMP3=TEMP3+COFCp

000035 EN=FLOAT(K&)

000036 TIME=F IRSTEN®HT

000041 CALL FCNCAL

000047 COFC4=FCN®*COS(OMEGA®# T IME)
000060 COFCNS=COFC4

000061 TEMP3sTEMP3+COFC4

000062 EN=FLOAT (KN4&4)

000063 TIME=F IRSTSEN#HT

000066 CALL FCNCAL



00007«
000105
000106
000107
00011n
000113
000121
000132
000133
00013«
00013%
000137
000142
000150
000le6l
000162
000163
000164

000167
00017%
000200
000207
00021v
0nn2ll
000214
oon222
000233
000234
000235
000236
000241
000247
000260
000261
000262
000264
000265
000266

000007/

000007
000007
000007

000007
000007

COFCN4=FCN#COS (OMEGA®TIME)
COFC5=CoFCNéG
TEMP3=TEMP3I+«COFCN4
EW=FLOAT (KN2)
TIMESF IRSTeENSHT
CALL FCNCAL
CUFCN2=FCN#COS (OMFEGA#TTME)
CUFCT=COFCN2
TEMP32TEMP3+4COFCN2
GO T0 3

2 FN=sFLOAT(K2)
TIMESFTRSTEN®HT
CALL FCMCAL
COFC2=FCM*SIN(OMEGA®TIME)
COFCnT7=COFC2
TEMP3=TEMP3+COF C?
EN=FLOAT (K&)
TIME=F IRSTSEN#HT

caLL FCNCAL
COFC4=FCN#*SIN(OMFGA®TIME)
COFCNS=COFC4
TEMP3=TEMP3+COFC4
EN=FLOAT (KN&)
TIMEEF IRSTHEN#HT
CALL FCNCAL
COFCN4aFCN#SIN(OMEGA®TIME)
CUFCS=COFCN4&
TEMP3I=TEMP3+COFCN4
EN=FLOAT (KN2)
TIME=F IRSTeEN®HT
CALL FCNCAL
COFCN2=FCM#SIN(OMEGA® T IME)
COFCT=COFCN2
TEMP3=TEMP3+COFCpn2

3 CUFCR=COFCN]
COFLNNB=COFCI
RETUKN
END

$¢ v #COMMENT CARD To BREAK UP BATCH COMPILE
$1BFTC FOKF DECK

SUHROUTINE FULSUM(KSeKTsKBIKNBsKNTsKNS)
CUMMON INDsETINTWTINTVIUMEGA,UMERAAYTINTO
1SF INALWERReTIME oF IRSToFINALFCNoFSFCN
2FNFCNyHT 9 TEMP33ARGCORs TFACYTF INy
3COR19COR29COFCOsCOFCl o COFC2sCUFC34COFCéy
4CUFCSyCOFCO69COFCT+COFCBeCOFCNBYCAFCNTsCOFCNG
SCUFCNS s COFCN4 s COFCN3I»COF CN2 39 COFCN1 9 COFCNO
COMMON T2(739¢5)sS(7496)

COMMON IDENsALPHAWBFTAsJ],J24ARGPAC

COMMON NIDENSNINTIToNZFMAX3ZETA(20]1) vPHOFRE (201)
INTYPE s TEMPENSENDIFF yRFECOLLyRESGAM,REGAL2»
2INDFIZETININSFITINT 4GAMO s GAMEVE » GAMONV »
3F1STARWFIFINSFISOFNsFIINTFoF IERR,
4NF ToNSOF9sFISOIFsFISOERF1ALMUYF IREMU,
SNCOUNToFIHToFIINTE (9) oFICOMP,LFICNHLD»
6NSNCNTHFISOIT(9) 4FSNCOMsFSOCLU
TFEVSUWFODSUWFSOEVsFSOODF IARGeFIFCNY
8F 1ALPHFIBETsF1GAM

COMMON AFACTO,TE?

CUMMON FACSIGySIGMA,SIGMACYETINO,

1RECMAX yHRECyAFAREC EPSMAXyHEPSyAFAEPS Y
2NLIMyMLIMIREC(50) sEPS(50) o SELD(50) #STGELD (50) »




3SKE(50450) +»SIGEF (50+50) yDEBARA (850,50) »

4ALPHEG (50) +yBETEG(S50) vAFIELD(12)

SINMX0 s INMPL& s INMPLS, TIMVAR(T73+28) ,GAEVFC(72,28) +8a0DFC(72+28)
000007 IFCIND) 29102 ‘

000010 1 EN=FLOAT(KS)

000012 TIMERFIRST+EN®HT

000015 CALL FCNCAL

000025 COFCS&FCN*COS (OMEGA# TIME)
000037 TEMP3sTEMP3+COFCS

000040 ENsFLOAT(KT)

000042 TIMEaF JRSTSEN®*HT

000045 CALL FCNCAL

000055 COFCT78FCN®COS (OMEGA# T IME)
000067 TEMP3I=TEMP3+4COFCY

000070 EN=FLOAT (K8)

000072 TIME=F IRST+EN®HT

000075 CALL FCNCAL

00010% COFCBRFCN*COS (OMEGA®#TIME)
000117 TEMP3I=sTEMP3+COFCH

000120 ENaFLOAT (KN8)

ooolee TIMESF IRSTSEN®HT

ovoles CALL FCNCAL

000135 COFCN8xFCN#COS (OMEGA*TIME)
000147 TEMP3=aTEMP3+COFCNS

000150 EN=FLOAT (KN7)

000152 TIMESFIRST+ENOKT

000155 CALL FCNCAL

000165 COFCNT=FCN®#COS (OMEGA®*T IME)
000177 TEMP3=TEMP3+4COFCNT

000200 EN=FLOAT (KNS)

000202 TIME=F IRST#EN®HT

000205 CALL FCNCAL

000215 COFCN&xFCN®COS (OMEGA® T IME)
000227 TEMP3=TEMP3+COFCNS

000230 RETURN

000231 2 EN=FLOAT(K®)

000233 TIME=F IRST+EN#HT

000236 CALL FCNCAL

000246 COFCSSFCN*SIN(OMEGA#TIME)
000260 TEMP3=TEMP3+COFCS

000261 ENaFLOAT(KT)

000263 TIMEZF IRST4EN®HT

000266 CALL FCNCAL

000276 COFCT7=FCN*SIN(OMFGA#TIME)
000310 TEMP3=TEMP3+COFC7

000311 ENzFLOAT (K8)

000313 TIME=F IRST+EN#HT

000316 CALL FCNCAL

000326 CUFCHRFCN®SIN(OMEGA®#TIME)
000340 TEMP3=TEMP3+C0OFCg

000341 ENaFLOAT (KN8)

000343 TIME=F IRST+EN®#HT

000346 CALL FCNCAL

000356 COFCNB8xFCN#SIN (OMEGA*T IME.)
000370 TEMP3=TEMP3+COFCNS

000371 EN=FLOAT (KN7)

000373 TIME=F IRSTSEN®HT

000376 CALL FCNCAL

000406 COFCNT7aFCN#SIN (OMEGA%#TIME)
000420 TEMP3=TEMP3#COFCNT

000421 FNsFLOAT (KNS)

000423 TIME=F [RST4ENOHT

000426 CALL FCNCAL

000436 COFCNSEFCN*SIN (OMEGA*TIME)
000450 TEMP3aTEMP3+COFCNS

000451 PETURN

000452 END



$% wHhatCOMMENT CARD To BREAK UP BATCH cOMPILE

$IBFTC FOKG DECK
SUHRKOUTINMNE SMSUM (K] 4K29K3)

0000605 COMMON INDWETINT,TINTVIOMEGAUMEGAASTINTOS

1SFINAL2ERRy TIMESFIRST+F INAL9FCNsFSFCNY
2F NF CN'HT'TEMpa'ARGCOH'TFACOTFINQ
3CURL »COH29COFCOsCOFCLlyCOFC2sCOFC34COFC4y
4COFC%3CNFCOICOFCT2COFCBsCOFCNYUICAFCNT»COFUNG Y
5CUOFCMG s COFCN4 s COFCMN3 9 COFCN29CUFCN] 9CNFCND

000005 COMMON T2(73+5)+5(7446)
0000095 CUMMUON IDENsALPHASBETAsJ14J2+ARGPAC
000005 COMMON NIDENWNINTIT,NZEMAX,ZETA(201) +pHOFRE (201)»

INTYPEy TEMPENSENDIFF yRECO1L vRESGAMyREGALZ»
2INNFIZETININGFITINT yGAMO » GAMEVE y 3AMODD »
3F1STARWFIFINSFISOFNSFIINTFeFIERR,

4NF ToNSOF oF ISOIF o FISOERSF LALMUSF IREMU,
SNCOUNToF THT4FIIMTE (9) 4FICOMP4F ICALD
6NSOCNTFISOIT(9) yFSNCOMsFSOCLD
TFEVSHZFODSUWFSOEVIFSO00DesF JARGYFIFCN

8F LALPHFIBET»FI1GAM
000005 COMMUN AFACTOSTE?
000005 CUMMON FACSIG,SIGMA,SIGMACHETINO,

1RECMAX s HREC » AFARFCoEPSMAA 4HEPS»AFAEPS

2NLIMyMLIMIREC(50) vEPS(50) o SELU(SNA) +STGELD(50) »

3SKE (50450) «SIGFF (50+50) yDEBARA(S0,50) »

GALPHEG(S0) oBETFG(50) s AFIELD(12)

SINMX0 s INMPLG s INMPLG s TIMVAR(73928) yGAFVFC (T72028) +GAODFC(T2+28)
000005 TH(INT)) 34143

000006 1 DO 2 N=K1leK29K3

000010 EN=FLOAT (N)

000011 TIMESFIRSTeEIN®HT

000014 CALL FCNCAL

ooovel 2 TEMP3=2TEMP3eFCN#COS (UMEGA#TIME)
000034 RETUKH

000034 3 DO 4 M=K]1sK29K3

000036 ¢ N=F LOAT (N)

000037 TIME=F IRST#EN®HT

000042 CALL FCNCAL

000047 4 TEMPFI=ZTEMP3I*FCNOSIN(OMEGA#TIME)
000062 RFE TURN

000062 ENU

G4 #sadcOMMENT CARD TOo BREAK UP BATCH CcOMPILE
$IBFTC FORH DECK

SUBROUTIMNE FACFIM

000002 COMMON INDSETINT,TINTVsOMEGA yUMERAASTINTO
1SF INAL sFRRoTIME+FIRSToF INAL#FCNoFSFCNY
PFNFUNSHT s TEMP3 s ARGCOR TFACYTFIN,
3COR1+COR22COFCO2COFCLlCOFC29sCUFC3,COFCéy
4COFCSyCOFCH69COFCT2COFCByCOFCNBsCOFCNTICOFCNG
SCOFCNSy COF CN4 3y COFCNI s COFCN2 9 COFCp] 9 CnF CNO

000002 COMMON T2(73+5)95(746)
000002 CUMMON IDENsALPHAWBETAsJ]14J2yARGPAC
000002 CUMMON NIDENsNINITyNZEMAXGZETA(20]) s PHOFRE (201) s

INTYPE » TEMPENYENDIFF yRECOIL 9 RESGAM4REGALZ y
2INDFIZETININSFITINT yLAMD»GAMEVE » GAMONU »
3FISTARWFIFINSFISOFNGFIINTFoFIERR,

4NF ToNSOFsFISOIFeFISOEReFIALMUYFIREMU,
SNCOUNT sF IHTsFIINTE (9) s FICOMP,FICOLU»
6NSOCNTFISOIT(9) 4FSNCOMsFSOC U
TFEVSUsFONSUFSOEVeFSOODF IARGF IFCNy

8F IALPHFIBETFIGAM
000002 COMMUN AFACTO.TE?2
000002 CUMMON FACSIGySIGMA,SIGMACETINO,

1RECMAX o HKEC Y AFARFCyFPSMAX yHEPS s AFAEP S
2NLIMyMLIMWREC(50) vEPS(50) »SELD(50) »STGELD(50) »




000002
000005
000012
000015
000017
000020
000022

000040
000042

000061
000062
000064

ooole2
000123
000125
000126
000130
000135
000137
000141
000146
000151
000152
000154
000161
000163
000165
000172

000175
000176

000002

000002
000002
000no002

000002
000002

3SKE(50+50) +SIGEF (50+%50) +DEBARA (50,50) »
4ALPHEG (50) yBETEG (50) s AFIELD(12)
SINMXO s INMPL& » INMPLG, TIMVAR (73928) »GAEVFC (T2+28) »GAODFC(72+28)
IF (ARGCOR=1405)4,141
1 SINDI=SIN(,S*OMEGA#HT)
TF1=(Zo“SINDI)/(HTO(OMEGAOQZ))
TFAC=2,#SIND1*TF)
IF(IND)3s2.3
2 TIMEmFIRST
TFINSFSFCN® (=SIN (OMEGA#TIME) /OMERA
1+TF1I#SIN(OMEGA® (TIME® s S*HT)))
TImbsF INAL
TFINESTFIN®FNFCN® [SIN(OMEGA®TIME) /OMEGA
1=TF14SIN(OMEGA# (TIME=,S*HT)))
RETURN
3 TIMEEFIRST
TFINSFSFCN® (COS (OMEGA®TIME) /OMEGA
l=TF1#COS(OMEGA® (TIME+ ,5#HT)))
TIME=F INAL
TFINRTFIN®FNFCN® (=COS (OMEGA*TIME) /UMEGA
1+4TFL1*COS (OMEGA® (TIME®=(5%HT)))
RETURN
4 TFAC=HT
IF(IND) 64506
S TIMEaFIRST
COFCO=F SFCN*COS (OMEGA#TIME)
TFINS ,5#HT#COFCO
TIME=aF INAL
COFCNO=FNFCN*COS (OMEGA®#TIME)
TFIN=TFIN® 4S*HT*COFCNO
RETURN
6 TIME=FIRST
COFCOmF SFCN#SIN(OMEGA®TIME)
TFIN® ,S*HT*COFCO
TIME=F [NAL
COFCNO=FNFCN®*SIN(OMEGA®#TIME)
TFIN=STFIN® S*HT#COFCND
RETURN
END

##4®COMMENT CARD To BREAK UP BATCH COMPILE

$IBFTC FORI DECK

SURROUTINE CORR1

COMMON INDWETINT4TINTVsOMEGAOMEGAAsTINTO

1SF INAL+ERRyTIME+FIRSToFINALsFCNeFSFCNo
2FNFCNyHT s TEMP3 3 ARGCOR, TFACs TFIN,
3COR1sCOR2COFCO2COFCLlyCOFC2sCOFC3,COFCéy
4CUFC5+COFC69COFC79COFC8yCOFCNBsCOFCNTICOFCNGY
SCOFCNS»COFCM%y» COFCN3»COF CN2sCUFCN1 9 CaoF CNO
CUMMON T2(7395)+S(7496)

COMMON IDENsALPHAYRETA»J]»J2,ARGPAC

COMMOM NIDENSNINIT,NZEMAKyZETA(2n1) » PHOFRE (201) »
INTYPE s TEMPENYENDIFF RECOI| yRESGAM,REGAL2,
2INDFIZETININSFITINT»GAMO s GAMEVE + GAMODND »
3FISTARLFIFINsFISHFN,FIINTF+FIERR,

4NF IoNSOFsFISOIFsFISOERsFIALMUYF IREMU,
SNCOUNToFIHTSFIINTE(Q) yFICOMP,LFICOLD»
6NSOCNTHFISOIT(9) ,FSOCOMsFSOCLU
TFEVSUWFODSUsFSOEVeFSOODsFIARGYFIFCNy
8FIALPHFIBETF1GaAM

COMMON AFACTO,TE?2

COMMON FACSIGy»SIGMA,SIGMACETINO,

1RECMAX yHREC » AFAREC 4 EPSMAX yHEPS » AFAEPS»
2NLIMyMLIMIREC(50) vEPS(50) s SELD(50) »SIGELD(8§0) »
3SKE(50+50) »SIGEF (504+50) +DEBARA (50,50) »
4ALPHEG (50) +BETEG (50) vAFIELD(12) s
SINMX0 s INMPL4 s INMPLS, TIMVAR(73+28) yGAEVFC(72+28) +GAODFC(72+28)
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30

000002
000005
000006
000007

ooone2e
000023
000024

000002

000002
000002
000vue

000002
000002

000002
000005

0000056
000uo7

000052
000053
000054

000002

IF (AHGCOR'I.OB)Z'IQI
1 CORl=,0
RETURN
2 COR1==,125%(COFCn+COFCNO)
14.166666667#(COFC1+COFCN])
2=¢41666666TE=01%[COFC2+4COFCN2)
CUR1=HT#COR] .
RETURM
END

$¢  oeavcOMMENT CARD Ty BREAK UP BATCH COMPILE
SIBFTC FORJY 0OECK
SUKRUUTINE CORR2
CYUMMDN INDETINT,TINTVIOMEGAyUMEGAA»TINTO
ISEINALERRy TIME sF IRSToFINAL9FCNoFSFCNo
PFNFCNoyHT s TEMP3 e ARGCORS TFACs TFEN,
3CUR1sCOR2sCOFCOvCOFCloCOFC2oCUFC3,COFCay
4CUFCHyCOFCHeCOFCT79COFCByCOFCNBeCAFCN79COFCNG
SCUFCNS s COF CN4 » COFCN3»COFCN2 s COFCMY sCNFCNO
CUMMON T2(7395)95(7406)
COMMIIN IDENsALPHASBF1AsJ]yJ2,ARGPAC
COMMON NIDENSNINTIT,NZEMAX,ZETA(201) +PHOFRE(201) s
INTYPE s TEMPENSENDIFF ¢ RECOIL vyRFESGAMyREGALZ
2INDF T4WETININSFITINTGAMO s GAMEVE y AMODD) »
3F1STARSFIFINSFISOFNsFIINTFeF IERR,
4MFToNSOFsFISOIFsFISOERYFLALMUSF IREMU,
SNCOUNTFIHTSFIINTE(Q) oF ICOMPF ICNLD»
ONDOCNTWFISNIT(9) FSOCOMIFSOCLDY
TFEVSUFODSOWFSQEV eFS0QDeF TARGYF IFCNy
BF LALPHsFIRETF IGAM
CUMMON AFACTOSTE,
CUMMON FACSIGySIGMAZSIGMACYETINO,
1RECMAX s HRFECy AF ARF CoFPSMAX yHEPS s AFAEPS
2NLTMeMLIMIRECLB0) 9EPS(50) o SELD(50) 9 STGELD (50 »
3SKE(50950) s SIGFF (50450) vUEBARA(Sn450) »
4GALPHEG(S0) oBETEG (Sn) s AFIELD(12) 0
SINMX0 s INMPL4G s INMPLS s TIMVAR(73028) s GAFVFC(T72428) yGANDFC (724+28)
IF (ARGCOR=1.05)24141
1 Cop2=,0
RETURN
2 CORZ==,919932941F=n]14(COFCUeCUFCMN)
1oe448476872%(COFC1eCOFCNI)
2=1,01021006% (COFC2+CUFCN2)
3¢1.,44171242%(COFC3+4CUFCN3)
4=l ,463726563% (CUFC4+COFCN4)
5¢]1.06B68454% (CNFCS5+COFCNS)
6=+532635224% (COF C64COFCNG)
Te+e1615R5864% (COFCT+CUFCNT)
Bae22355485€=01% (COFCB+COFCNE)
COR2=HT#CORZ2
RETURN
END

$o@  ##B0CUMMENT CARD Tn BREAK UP BATCH COMPILE ‘
$IBFTC TORw DECK

SULKROUTINE FIGAF(

COMMON INDWETINT, TTNTVsOMEGA OMERAALTINTO
1SFINAL 2 FRRyTIMEsFIRSToFINALSFCNyFSFCN?
2FNFCNyHT, TEMP3 3 ARGCORTFACSTFIN,
3CUP1COR29COFCOWCOFCL+COFC24COFC3,COFCéy
4COFCSyCOFC6COFCTsCOF 8y COFCNBsCOFCNT »COFCN6»
SCOFCHSsCOFCN4y COFCN3»COFUNZ 9 COFCi1+COFCND



000002
000002
000002

000002
000002

000002
000003
000005
000006
009no0l0n
000013
000015
00007
000022
000024
000026
000031
000033
000035
000037
000047
000051
00005%
000050
000072
000077
000100
000104
ovolle
000116
000122
000122
0ovl3e
000134
000136
000137
000140
000143
000153

000154
00o0lel
N00164
000165
000166
000172
n00l75
000203
000211
000220
000234
000234
000235
000237
000240
000244
000251

000257
000260

110

111

51

52
53

COMMUN T2(7395)9S(7496)

COMMON IDENVALPHAWBFTA»J]l 4J2yARGPAC
CUMMON NIOFNoNINIT,NZEMAX,ZETA(20]1) s PHOFRE (201)»
INTYPE s TEMPENENDIFF yRECOI| yRESGAMyREGAL 2,
2INDFIZWETININSFITINT,GAMOsGAMEVE s GAMODD »
3FISTARWFIFINSFISOFN,FIINTFsF IERR,
4NF IonNSOFsFISOIFsFISNERYFIALMUSF IREMU,
SNCOUNToF IHT#FIINTE (9) yFICOMP,,FICOLD»
OENSOCNTWFISOIT(9) 4FSOCOMsFSOCLU
TFEVSU,FODPSUsFSOEVsFSO00DsF IARGF IFCNy
S8FALPHsFIBETsFIGAM

COMMUIN AFACTOSTE2

COMMON FACSIGySIGMASIGMACYETINO,

1RECMAX yHPEC s AFAREC,FPSMAXyHEPS s AFAEPGY
2NLIMeMLIMeREC(S0) 9EPS(50) +SELD (50) »STGELD(50) »
3SKE(50950) +»SIGEF (50+50) yUEBARA(S50450) »
4ALPHEG(50) +BETEG(S0) vAFIELD(12) »
SINMX0 s INMPL4 s INMPLS 4 TIMVAR(73928) 4GAFVFC(72+28) +GAODFC (72+28)
TIMVAR(1s1)=40

TIMVAR(2,1)=TINTY
TIMVAR(321)STIMVAR(291) ¢+TINTV

TIMVAR (49 1)STIMVAR(391) *3,¥TINTV
TIMVAR(Ss1)ETIMVAR (49 ]1) 3 ,%TINTV

TIMVAR (69 1) =TIMVAR(S9]) 9 ,¥TINTY
TIMVARIT1)=TIMVAR(691) +9 ,*TINTV
TIMVAR(8e1)ETIMVAR(791) 427 +#TINTY
TIMVAR(9,1)=TIMVAR(8s1) *2T9*TINTY
TIMVARI1091)B8TIMVAR(9s1)+8l.6TINTV
TIMVAR(1191)=TIMVAR(10s1)+B1,*TINTV
TIMVAR(1291)=TIMVAR(1191) «24399TINTV
TIMVAR(1391)=TIMVAR[1291) ¢243,44#TINTV

DO 110 N=l4s INMPLS

TIMVAR(Ny 1) =TIMVAR(N=1s1) ¢243¢#TINTV

DO 1 NzlsINMPL4
TIMINT=(TIMVAR(Nely1)=TIMVAR(NS1)) /27

DO 111 M=2+27
TIMVAR(NyM)=TIMVAR(Ns 1) ¢ (FLOAT (M)=l,)*TIMINT
TIMVAR(NG28) =T IMVAR(Ne1s1)

IFIINEN) 2079

AMT=ZETA (NZEMAX) / (2 #TEMPEN)

COSHAT= ,S* (EXP (AMT) +EXP (=AMT))

IF (AMT=5,E=02)3¢v304

SINHZT=AMT+ (AMT#43) /6,

GO TO 5§

SINHZT = S* (EXP (AMT) =EXP (=AMT))
TE232 ,# TEMPEN

Te2In=],/TEZ

TER4=(TE2) ##2

TEP4IN=],/TE24

IF (AMT=5,E=02)51,51¢52

AFACTO=] ./ (L(TE24) % ( (AMTH##3) /3418 (144,19 (AMT®#a2)))
G0 T 83
AFACTO=],7/((TE24) % (AMT#COSHZT=SINHZT))
GAMOSAFACTO®TE2#SINHZT

NO & N=1sINMPL4

DO 6 M=1,28

TIME=TIMVAR (NyM)

BFACTORAFACTO/ (TIME#®24TE24IN)
CFACTO=COSHZT#SIN(ZETA (NZEMAX) #TIME)
DFACTO=SINHZT#COS(ZETA (NZEMAX) #TME)
GAEVFC(NsM)=BFACTO® (TE2IN#UFACTO+TIMF#CFACTO)
GAODFC (NyM)=BFACTO# (TE2IN®CFACTO-TIMF*DFACTO)
GO TO 17

GAMO= ') 0

NO B N=]lsINMPLSG

DO B8 M=1,28

TIME=TIMVAR(NsM)

GAEVFC (MyM) 3=TEMPEN® (TIME®#2)

GAQUFC (NsM)=TIME

GU TO 17

WRITE(Q,501)FITINT
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32

000266
ovov266
000267
ooo27n
000271
oonltae
000320

000320
000322
000323
000324
000330
000331
000332
000335
000361
0003606
000367
000374
000373
000417
000431
000432

000vV02

000002
000vo02

000002

000002
000002

000002
000003
0000056
000010V
000013
000015
000015
000016
000017
000021
000024
000025
000N30

501 FORMAT(BHOFITINT=zsE]15,8)
INNFI=()
TlmE=,0
CALL FITILINT
IF (FIFRR=,02)12+12410
10 wRlTE (99 11)NsMyIMUFToTIME WFIINTF FIELRRsFISOIFsFISNER
11 FORMAT (ZHONSsI293H M=,1295H NFIz,12
J6H TIMEz4E13e698H FIINTF=3E139697H FIERRZIE1346
28H FISOIF=sb13,64RH FISOLREIEL3,6)
12 GAMOSFIINTF
NO 16 N=1sINMPL4
N 16 M=].28
TIME=TIMVAR(NyM)
INDFI=0
CALL FTLINT
IF (F1IERR=402) 14914413
13 wHRITE (99 11INsMy INUF I o TIME oF TINTF (FIFQReFISOIF oF ISOER
14 GAFVFC(NyM)SFIINTF
INDF J =]
CALL FTILINT
I[F(FIERR=402)16916415
15 WRITE (9911)NoMy INDF I o TIME sk IINTF (F1FRReFISOIFsFISQER
16 BACUFC(NsM)=FTINTF
17 RETURN
FND

34 #0e#CUOMMENT CARD Te BREAK UP BATCH CUMPILE
SIBFTC TORX DECK
SUKROUTINE FCNCAL
CUMMON INDsETINT,TINTVoOMEGA UMERAASTINTO
1SF INAL sERR e TIME s F IRST4F INAL 9 FCNyFSFCNo
2FNFCrigHT s TEMP3 3 ARGCORS TFACYTF 1INy
3COR1+COR22COFCOWCUFCLyCOFC2oCUFC34COFCéy
4CUFCS4COFC69COFCT9COFCBeCOFCNBYCOFCNTsCOFCNG
SCUF CNS s COF CN4 s COF CN39»COF CN2 2 CUFCN1 s CnF CNO
CUMMOM T2(7395) sS(7496)
COMMON INENsALPHAWRETA»Jl 9 J23ARGPAC
CUMMON NIDEMsNINTIT NZEMAX,ZETA(20]1) +PHUFRE (201) »
INTYPF y TEMPENSENDIFF yRECOILYRESGAMKEGALZ,
2INOF1oETININeFITINT y GAMO»GAMEVE » GAMONU »
3F1ISTARWFIFINMFISOFN,FIINIFsFIERR,
4GNF ToNSOF oFISOIF oFISQERCF1ALMOSFIREMI,
SNCOUNTSFTHToFIINTE (9) 4 FICOMP o F ICNL Dy
ONSOUNTOFISOIT(9) yFSOCQOMeFSUCLIIY
TFEVSULFONSUsFSOEVsFS00DsF TARGF IFCIIy
BFLALPH.F IHETsF I1GAM
COMI10MN AFACTOWTER
COMMOM FACSTLSIAMA4SIGMACSF.TINO,
1RECMAX yHREC s AFARFCyEPSMAXyHEPS s AFALPS Y
2NLIMyMLIMIREC(50) sFPS(50) + SELD (5n) +»STGELD(50) »
3ShF(50950) +SIGEF (50950) yDEBARA(50,50) ¢
4ALPHEG(50) +BETEG (50) vAFIELD(12) s
SINMXQ s INMPLG s INMPLG 3 TIMVAR(73+28) yGAFVFC (72+28) sGAODFC(72+28)
NTVAR=2
TIMARG=TIMVAR (NTVAR, 1)
IF(TIME=TIMARG) 545,42
IF (INTVAR=TNMPLS) 39444
NTVARENTVARS ]
GO TO 1
FCti=z.0
RE TURN
5 NTVARENTVAR=]
TIMINT=TIMVAR(NTVAR2)%TIMVARINTVAR)
TIMARG=TIMVAR(NTVAR,2)
IF(TIME=TIMARG) 6,647
6 ARGOIF=T{ME=TIMVAR(NTVARY])

wmn —

+&




000033

000054

000075
000075
000076
000lo03
000105
000113

000137

000161
ooole2
000163
000176
000177
000205
000207
000207
000222
000223
000224

000241
000241

000250
000257
000262
000264
000264

000002

000002
000002
000002

GAME VEmGAEVFC(NTVARs 1)
le (=]l ,S#GAEVFC(NTVARy1)+2.#GAEVFC (NTVAR2) = S#GAEVFC (NTVAR»3))
24 (AKGDIF/TIMINT)
3+ (4S*GAEVFC(NTVARY1)=GAEVFC(NTVAR,2) + ¢ S*GAEVFC (NTYAR»3))
49 ((ARGDIF/TIMINT)%e2)

GAMODD=aGAODFC (NTYAR, 1)
14(=1,5%GAODFC(NTVARy 1) +2+#GAODFC(NTVAR®2) =S*GAODFC(NTVARs3))
24 (ARGDIF/TIMINT)
3+ (,S*GAODFC (NTVAR1)=GAOUFC (NTVAR,2) + + S#GAODFC(NTYAR3))
4% ((ARGDIF/TIMINT) ##2)

GO TO 10

7 MTVAR=3

8 TIMARGETIMVAR(NTVAR,MTVAR)
IF(TIME=TIMARG)9,9,17

9 ARGUIF=TIME=TIMVAR(NTVARsMTVAR=1)

GAMEVE=RGAEVFC (NTVARyMTVAR=1) .
14 (,S*GAEVFC(NTVARWMTVAR) =, S#GAEVFC (NTVARyMTVAR=2))
2# (ARGDIF/TIMINT) ¢ (4 S*GAEVFC (NTVAR,MTVAR)
3=GAEVFC(NTVARyMTyARe]1) + ,S#GAEVFC (NTVAR'MTVAR=2) )

4% L (ARGOIF/TIMINT) #a2)
GAMONDBGAODFC(NTVARyMTVAR®]1)

1+ (,56GA0DFCINTVAR,MTVAR) =(5#GAODFC (NTVAR,MTVAR=2),
24 (ARGDIF/TIMINT) ¢ ((5S*GAODFC(NTVARyMTVAR)
3=GAUDFC(NTVARyMTVAR=1) ¢+ y5#GA0DFC (NTVARIMTVAR=2))
4o ( (ARGDIF/TIMINT)®e2)
10 IFINTYPE)1lsla,l
11 IF(IND)13s12013
12 FCNSEXP(RECOIL® (GAMEVE=GAMO) ) *COS (RECVOIL*GAMODD)
IFUINDEN) 21922021
21 FCN=FCN=EXP (=RECOIL#GAMO)
22 AHC=l,
RETURN
13 FCM==EXP (RECOIL* (GAMEVE=GAMO) ) #SIN(RFCOIL*GAMOOD)
RETURN
14 IF(IND)16+15016
15 FCNREXP (RECOIL® (GAMEVE=GAMO) =REGA12%T IME)
14COS(RECOIL#GAMOND)
RETURN
16 FCM==EXP (RECOIL® (GAMEVE=GAMO) =REGA12#TIME)
1#SIN(RECOIL*GAMOND)
RETURN
17 IF(MTVAR=28)18+9,9
18 MTVAR=MTVAR®]
GO TO 8
ENN

§® o8uecOMMENT CARD T BREAK UP BATCH COMPILE
$IBFTC TRL2 DECK
SUBROUTINE FILINT
COMMON INDWETINT4TINTVsOMEGA ,OMEGAATINTO»
1SFINALYERRy TIMEsFIRSToFINALsFCNyFSFCNo
2FNFCNyHT s TEMP3 3 ARGCORy TFAC»TF IN»
3COR1sCOR29COFCOsCOFClsCOFC29COFC34COFChy
4COFCS54COFC63COFCT7sCOFCByCOFCNBICNFCNT9COFCN6
SCUFCNS s COF CN4y COFCN3»COFCN29CUFCNL »COFCNO
COMMOM T2(73+5)+S5(T74+6)
COMMON IDEN+ALPHAWBFETAsJ1yJ2,ARGAAC
COMMON NIDENSNINIT,NZEMARZZETA(20]1) »PHOFRE (201) »
INTYPE  TEMPENSENDIFF yRECOLLYRESGAMyREGAL2
2INDF ULGETININSFITINT yGAMO» GAMEVE s GAMODU »
3FISTAPWFIFINeFISOFNsFIINTFoFIERR,
4NF ToNSOF +FISOIFsFISOERF {ALMUYF IREMU,
SNCOUNTFIHTsFIINTE(Q) oFICOMP,,FICNLD»
6NSOCNTFISO0IT(9) ,FSOCOMsFSOCLD
TFEVSULFODSUsFSOEVFSOODsF IARG*FIFCNy
8F IALPH FIBETsFIGAM

33



000002 COMMOM AFACTO,TE?
000002 COMMOM FACSIGySIGMALSIGMACPETINO,
1RECMAX yHREC » AFARFCyEPSMAX 4 HEPS s AFAEPS Y
2NLIMsMLIMsREC(50) sEPS(50) »SELD(50) s STGELD (50) »
3SKF (50050) o SIGFF (50450) s DEBARA(5n,50) »
4ALPHEG(50) +HETEG(50) s AFIELD(12) s
S1INMX(s INMPL4 » INMPLG s TIMVAR(73928) s GAFVFC(T2+28) vGAODFC(72+28)

000002 IF (InDFI) 14301

000003 1 IF(TIME)392¢3

000004 2 FIINTF=,0

000005 F1IERR=.Q

000006 RETURN

000006 3 FIFIN®ZETA(NZEMAX)

000011 CA(L FIINIT

000012 CALL FICONT

000013 IF(FISTAR) 444,45

000015 4 F1§0IF=,0

000016 F1SOER=,0

000017 RETURN .

000017 S IF(FISTAR=ZETA(NZEMAX)) 13,414,164

000023 13 FISOFN=FISTAR

00002% GV T0 15

000025 14 FISOFN=ZETA(NZEMaX)

000030 15 CA{L FISOIN

000031 CALL FIS0CO

000032 FIINTF=F I INTF+F ISOIF

000034 F1FRR=F IFRR*ABS ( (FIINTF=FISOIF1/#TINTH)
14F ISOER®ARS(FISOTF/FIINTF) -

000043 RETURN

000044 END

B4 #®a8CUMMENT CARD Tn RREAK UP BATCH COMpPILE
$IBFTC (RrM2 VECK
SUBRIIUTINE FIIMIT
000002 COMMUN INDOETINT ¢ TINTVIOMEGAUMERAA«TINTO»

1SFINAL9ERRs TIME sFIRSToFINALOFCNsFSFCNo
2FNFUNyHT« TEMP3 g ARGCOR,TFACITFIN,
3CUR1»CNHR2sCOFCOW(OFC]1 4 COF CE29CUFCY,COFCéy
4COFC%9COFChoCUFCT4COFCBICOFCNYY COFCH7$COFCNG
SCUF Civ5 s CHHF CN4 » COF CN3 9 COF CN2 9 CUF CN1 9 CnF ENO

0000602 CUMMON T2(7395)95(7496)
000002 COMMUN TUENsALPHASBRETA»J14J24ARGPAC
000002 COMMON NIDFNoNINTToNZEMAKZETA(20]) »PHUFRE(201) »

INTYPE » TEMPENWENDIFF yRECOIL sRESGAM,REGALZ
2INDF T4ETININSFITINT¢GAMO9GAMEVE s GAMUONU s
IFISTARVFIFINSWFISNFNWFLIINTFIF IERR,
4NFIoNSOF o FISUIF ot ISoERVFLALMUSF TRRMU,
SNCOUNTF THT9FIINTE (9) oF ICOMPLFICOLD»
6NSNCNTWFISOIT(9) 4FSOCOMsFSOCLUY
TFEVSUWFODNSUSFSOEYsFSO00DsF TARGSF IFCNy
8FIALPH,FIBETWF1GAM
000002 COMMUON AFACTO,TE?
000002 COMMON FACSIGySIGMA,SIGMACYETINO,
1RECMAX 4 HREC » AFARFC yFPSMAX s HEPS 9 AFAEPS
2NLIUWMLIMWREC(S0) vEPS(50) »SELU (50) »STSELD(50) »
3SKE(S0050) »SIGEF (50450) yOEBARA(S0,50) »
4ALPHEG (50) vBETEG (30) v AFIELD(12) s . ;
STNMX0s» INMPL4 s INMPLS e T TMVAR(73928) » GAEVFC (72+28) »GAODFC (72+28)
oovooe2 IF(INDFI)24102

000003 1 FISTAR=A{PHA

000005 l4 FlaRG=FIFIN

000007 CALL FIFNCA

000010 FIALMU=FIFCN*SIN(F 1F IN®T1ME)
000016 FIBEMU=F IFCN*COS (F [F IN®TIME)
000023 FlARGaFISTAR

000024 CALL FIFNCA

000025 FlALMU=F [ALMU=F IFCNeSTN (FISTAR®TTME)




000034
000044
000044
000047
000050
000052
000057
000060
000061
00006/
000075
000076
000077
0o00lo07
000110

000002

000002
000002
000002

000002
000002

000002
000006
000007
000010
000010
000011
000014
000015
000016
000017

000027
000030
000031
000032
000034
000036
000037
000040

000051
000052
000054
000061

FIHEMU=m ,S% (FIBEMU+F IFCN®*COS (FISTAR®T{ME))
GO TO 3

ARGl =6,2831853/ARBS(TIME)

ARG2=ALPHA/ARG]

ARG3®AINT (ARG2)
FISTAR=(1457079633/ABS(TIME))+ARGI*ARG3
FIARG=F IFIN

CALL FIFNCA

FIALMUZ=F IFCN#COS(FIFIN*TIME)

FIREMUsF IFCN#SIN(FIF IN®TIME)

FlARGEF ISTAR

CALL FIFNCA

FIHEMU= ,5¢ (FIFCNeSIN(FISTARSTIME) +F IREMU)
RETURN

END

g4 #9u®COMMENT CARD To BREAK UP BATCH COMPILE

$IBFT

100

101

C TORN DECK

SUHROUTINE FICONT

COMMON INDSETINT,TINTVsOMEGA 4OMERAASTINTO
1SFINALYERRe TIMEsFIRSTyFINALYFCNsFSFChy
2FNFCHNyHT s TEMP3,ARGCOR, TFACH» TFIN,
3COR1+COR2sCOFCNyCOFCLlyCOFC29COFC3,COFCéy
4COFCS59COFC69COFCTsCOFCByCOFCNBsCNFCNTsCOFCNG Y
SCOFCNSyCOFCN4»COFCN3IsCOFUN22CUFCNL »CAFCNO
COMMON T2(7395)9S5(7496)

CUMMON IDENsALPHARETAsJ]¢J24ARGPAC

COMMON NIDENsNINITyNZEMAX4ZETA(201) +PHOFRE (201)
INTYPE s TEMPENSENDIFF yRECOIL yRESGAM,REGA L2,
2INDF I ETININSFITINT ,GAMO»GAMEVE y GAMONU Y
3F1STARWFIFINSFISOFNSFIINTF oF IERR,
4NFIosNSOFsFISUIFsFISOERsFIALMUYF IREMU,
SNCOUNTsFIHToFIINTE(9) oF ICOMP4FICALD»
6NSNCNTZFISOIT(9) FSOCOMsFSOCLD»
TFEVSUsFONSUsFSOEVsFSUODsFIARGFIFCN
8F IALPHyFIBETsF1GaM

COMMON AFACTOS»TE?

COMMON FACSIGySIGMA,SIGMACIETINO,

1RECMAX yHREC s AF ARFC4EPSMAX 4 HEP Sy AFAEPS s
2NLIMeMLIMIREC(50) vEPS(50) +SELD (5n) +STGELD (50) »
3SKF(50950) s SIGEF (50950) sUEBARA(50450) »
4ALPHEG(50) vBETEG(50) v AFIELD(12)
STNMX0y INMPL4» INMPLSy TIMVAR (73928) ¢GAFVFC(72+28) yGAONFC (72+28)
IF(FISTAR=ZETA(NZEMAX))1019100s100

FIINTF=,0

FIERR’.O

RETURN

NFI=5

FIHT=(FIFIN=FISTAR) /10,

CALL FIEVSU

CALL FIODSU

CALL FIABGA
FIINTE(1)=FIHT® (FIALPH®F [ALMU+FIRET® (FIBEMU
1+FFEVSU) «F IGAM®FDDSU)

NCOUNT=m2

FlcuMpzl,

NF ISNFIeNFI

FIAT=FIHT/2,

FEVSUSFEVSU+FODSU

CALL FIODSU

CALL F1aABGA

FIINTE (NCOUNT)=F [HT# (FIALPH¢F LALMUSF [BET® (FIBEMU
1+FEVSU) «F IGAM#FONSU) ‘
FICOLD=FICOMP

NCOLS1=NCOUNT=]

FICOMP=ABS(14=FIINTE(NCOUNT) /FIINTE(NCOLS]1))
IF(FICOMP=FITINT)242+3

35




36

000063
000066
000071
000072
000073
000076
00010v
000100

000002

000002
000002
000002

000002
000002

000002
000003
000005
000007
ooo0vle
000014
000015
000016
000025
000026
000030
000037
000040
000047
000052
000052

000002

2 IF(FICOLO=FITINT)2142]1+3
21 FIINTF=FIINTE (NCOUNT)
FIERK=F ICOMP
RETURN
3 IF(NCOUNT=8)4%4+21,21
4 NCOUNT=NCOUNT+1
GU TO 1
END

$&# @8t COMMENT CARD TO BREAK UP BATCH COMPILE
$IBFTC TRO2 DECK
SUBROOTINE FIEVSU
COMMON INDWETINT4TINTVsOMEGA,OMEGAAY TINTO
1SF INALWERRy TIMEwFIRST oF INAL »FCNoFSFCN»

ZFNFCNQHTQTFMpapARGCOR'TFAC'TFIN'

3COR1+COK2+COFCNsCOFC14COFC24COFC3,COFCéy

4COFCSyCOFC6+COFCT9COFCByCOFCNBCOFCNT»COFCNG»

SCOFCNS 9 COFCN4s COFCN3I»COFCN2yCUOFCNI »COFCNO
COMMON T2(73¢5)sS(7446)

COMMON IDENsALPHAYBFTAsJ1 9 J243ARGPAC
COMMON NIDENWNINIToNZEMAXZZETA(201) +PHOFRE (201) »

INTYPE s TEMPENSENDIFF 4RECOI|L yRESGAM,REGAL2

2INDF I4WETININSFITINT 4GAMO s GAMEVE » GAMOND »

3FISTARYFIFINSFISOFNGFIINTFoFIERR,

4NF I oNSOF oFISOIFeFISoERSF IALMUSF IREMU,

SNCOUNTFIHTWFIINTE(9) sFICOMP,FICOLD»

6NSOCNTZFISO0IT(9) yFSACOMeFSOCLD

TFEVSUCFONSUsFSUEVsFSOODsFIARGYFIFCNYy

8F LALPHFIHET+FIGAM
COMMON AFACTO,TE?

COMMDN FACSIG,SIGMA,SIGMACHETINO,

1RECMAX )y HREC s AFARFCyFPSMAXyHEPS s AFAEPS

2NLIMsMLIMsREC(50) vEPS (50) ySELD (50) »STGELD(50) »

3SKE(50050) »SIGEF (50+50) yUEBARA(50,50) »

4ALPHEG (50) yHETEG (50) »AFIELD(12)

STNMX0» INMPL4» INMPLG s TIMVAR(73928) s GAFVFC (T2928) +GAODFC (72+2B)
FEVSU=,0 ’
NTERMENF =1
NO S J=1sNTERM
FITRIG=2,#FIHT4FLOAT(J)

Fl1ARG=F ISTAR*FITRIG
CALL FIFNCA
IFCINDFI)20102
1 FEVSU=FEVSU+FIFCN*COS(FIARG®TIME)
GO TN &
IF(TIME) 30444
FEVSUsFEVSU=FIFCN#*COSIFITRIG#TIMF)
GU TO 5
4 FEVSUSFEVSU+FIFCN®*COS(FITRIGoTIMF)
5 CONTINUE
RETURN
END

wmN

$% ##a®COMMENT CARD To BREAK UP BATCH COMPILE
SIBFTC TrP2 DECK
SUHROUTINE FIODSII
COMMON INDSsETINT,TINTVsOMEGA4UMEGAASTINTO
1SFINALYERRy TIMEsFIRST 4FINALsFCNyFSFCNe
2FNFCNyHT s TEMP3 43 ARGCORy TFACS TFIN,
3COR1+COR2yCOFCOsCDFCLlyCOFC29CUFCI4COFCé,
4CUFCSsCOFC6+COFC?1COFCBsCOFCNE2COFCNT2COFCNb s
5COF CNS 4 COFCN4  COFCN3+COF CN24COFCN] »COF CNO




000002 COMMON T2(7395)+5(7446)

000002 COMMON IDENsALPHASBETA»J1,4J2,ARGPAC

000002 COMMON NIDENWNINIT,NZEMAR,ZETA(20]1) +PHOFRE (201) s
INIYPE, TEMPENJENDIFF ,RECOIL vRESGAM,RERALZ)
2INDFIZETININsFITINT yGAMO s GAMEVE »y3AMOND »
3FISTARWFIFINSFISNFNIFIINTFFIERR,
4NFIsNSOFFISOIFsFISOERsFIALMUSF IREMU,
SNCOUNT»FIHTsFIINTE (9) +FICOMP,FICALD,
6NSOCNT W FISOIT(9) JFSACOMIFSOCLD,Y
TFEVSUsFONSUsFSNEVIFSOODsFIARGeF IFCN

8FIALPH.FIBETsFIGAM
000002 COMMON AFACTOsTE?
000002 COMMON FACSIGsSIGMA,SIGMACPETINO,

1RECMAX yHREC s AFARFC4EPSMAX ZHEPS s AFAEPS

2NLIMeMLIMIREC(50) vEPS(S0) +SELD(Sn1+STGELD(50) »

3SKE(50950) »SIGEF (50450) yDEBARA(50,50) ¢

4ALPHEG(50) yBETEG (50) s AFIELV (12)

SINMX1)y INMPL4 sy INMPLGy TIMVAR(73928) yGAEVFC (72+28) »GAODFC (72+28)
000002 FONSU=,0

000003 DO 5 J=1eNFI

000005 FITRIG=2#FIHT#FLOAT(J) =F [HT
000010 FIARG=F ISTAR+FITRIG

000012 CALL FIFNCA

000013 IF(INDFI)20102 .

000014 1 FODSUxFQDSU+F1FCN®COS (FIARG#TIME)
000023 GO T 5

000024 2 IF(TIME) 3v404

000026 3 FUNSU=FONSU=F IFCM*COS (FITRIGHTIMF)
000035 GU T 5

000036 4 FUDSU=FODSU+FIFCN#CNS (FITRIG#TIME)
000045 5 CUnIiINUE

000050 RETURN

000050 END

g4 @8adCOMMENT CARD To BREAK UP BATCH COMPILLE
$IBFTC TORY DECK

SURROUTINE FIARGA

000002 COMMOMN INDJETINT4TINTV4DMEGA,OMEGAATINTO
1SFTNALWERRy TIMEoFIRSTsFINALsFCNoFSFCN Y
2FMNFCHyHT sy TEMP34ARGCOR 3y TFACTFINY
3COR1sCOR29COFCOsCOFCL2COFC29COFCAZCOFCéy
4CHOFCB 4, COFCOsCOFCTsCOFCRyCOFCNYICOFCNT2COFCNG
SCUFCNS «COFCN4»COFCN39sCOFCN29 CUFCN19CHFCNO

000002 COMMON T2(73+5) s5(7496)
000002 COMMON IDENsALPHASBETAsJ] yJ2 s ARGPAC
000002 COMMON NIDENNINIT,NZEMAX,ZETA(201) »PHOFRE (201)»

INTYFPE s TEMPENSENDIFF 4RECOIL yRESGAM,REGAL12,
RINDFILZETININSFITINTsGAMOsGAMEVE yGAMONDU
3FISTARWFIFINWFISOFNGFIINTFeFIERR,

4NF ToNSOF «FISUIFWF ISNERIF1ALMUSF IREMU,
SNCOUNTsFIHToFIINTE (9) o FICOMPF ICOLD
6NSOCNTFISOITI(9) yFSNCOMsF SUCLDy
TFEVSU4FONSUsFSQEVIFSVODF IARGEFIFCNY

8FIALPHF IBETsF1GAM
000002 COMMON AFACTOLTE?
000002 COMMON FACSIGsSIGMA4SIGMACPETINO,

1RECMAXsHREC s AF ARFCyFPSMAX W HEPSsAFAEPSY

2NLIMeML IMyREC(50) sEPS (50) +SELD(50) »STGELD (50) »

3SKF(5n950) s SIGEF (50+50) vDEBARA(50,50) »

4ALPHEG(50) +BETEG (50) s AFIELU(12) »

SINMX0y INMPL4 s INMPLS,y TIMVAR(73928) +GAFVFC(72+28) 9 GAODFC (724 28)
000002 IF(TIME) 14291

000003 1 THETA=FIHT®TIME

000005 IF(ABS(THETA)=2,E=01)11911°13
000010 11 IF(ABS(THETA)=1,F=5)2s2012
000014 12 THETA2=THETA##2

000016 THFTA3=THETA®##3



000017 F1ALPH=,44444444F =18 THETA3% (]
1-¢142857144#THETAR®# (],
2= hbb6666TE=14THFTA?))

000026 FIRET=,66666667%(1,+,2¢THETAR® (],
1=.785714294THETA2))

000035 F1GAM=z],333333334(]1,-,19THETAZ2# (],
1=¢35714286E=1THFTA?))

000043 RETURN

000043 13 THETA2=THETA®#2

000045 THF lA3=THETA®#]

000046 SINTHE=SIN(THETA)

000051 CUSTHE=COS(THETA)

000053 SITHE3I=SINTHE/THFTA3

00005% CUTHE 2=CNSTHE/ THE TA2

000057 SICOTH=COSTHE®SITHE3

000061 §12Trn3=2 #SINTHE+SITHE3

000063 FIALPH=1./THETA*THETA#SICOTH=SI2TH3

000067 FlibT=64,/THETA2-G I 2TH3I#THETA=4 4, #g1COTH

000074 FLGAMZ4 4 # (SITHE 3aCOTHE 2)

000076 RETURN

000077 2 FlaLkH=,0

000100 FIMET=,666666667

000102 Flcam=],33333333

000103 RETURN

000104 END

w8 woeadcO-MENT CARD TO BREAK UP BATCH COMPILE

$IBFTC Trk2 DECK
SUHRNUTINE FTISpIn

000002 CUMMON THDSETIMNT,TINTVsOMEGAyUMEGAASTINTO

1SFINALsEFRReTIME s FIRSToFINALSFCNyFSFCH
2FNFCHoHT s TEMP 3¢ ARGCOR s TFACY TF 1IN,
3COR1+COR2sCOFCOWCUFCloCOF C29CUFC3IeCOFCéy
4CHFCS3COFCO2COFCTCOFCBICOFCNB2COFCNT9COFCNG
SCUFCIvG » COFCN4 » COF CN3I 9 COFCN2 9 CUFCN1 9 CnF CNO

000002 COMMION T2(7395)95(7496)
000002 COMMUN IDENsALPHASRE [AsJ1sJ2,yARGPAC
000002 COMMON NINDENSNINIT,NZEMAX,ZETA(2n]1) sPHOFRE(201)»

INTYPE g TEMPENENDIFF yRECOLIL vRESGAM,REGAL2 »
2IUDFToETTNINSFITINT0GAMO 9 GAMEVE » GAMODU»
3FISTARCFIFINSFISoFN,FIINTFoFIERR,
4NF ToMNSOF sF1SOIFsF ISOERIFIALMUSF IREMU,
SNCOUNToFTHTsFIINTE (Q) o FICOMPWFICOLD
ONSHCNTWFISOIT(9) 4FSACOMIFSOCLU
TFEVSUZFONSUSFSHEVIFSOODsF IARGYFIFCNY
8F LALPHFIBETsF16aM

00n002 CUOMMON AFACTOSTE2

000002 CUMMIIM FACSIGLSIGMA,SIGMACETINO,
1RECMAX ¢ HREC» AF ARFCoFPSMAX JHEPSy AF AEP S
2NLIMsMLIMIREC(50) +EPS(50) »SELD(50) »STLUELD(S0) »
3SKRE(50+50) oSIGFF (50+50) yUEBARA(S50450) »
4ALPHEG(S50) +BETEG(S50) s AFIELU(12) s
STINMXD s INMPL4 » INMPLG s TIMVAR(73928) yGAEVFC(12+28) +GAODFC(72+28)

000002 FlaRu=,0
000003 CALL FIFNCA
000004 IF(IUNFI)I2el02
000005 1 FIBEmMU=FIFCN
000007 GO T0 3

000007/ 2 FIALMU=FIFCN
000011 3 FIARG=FISOFN
000013 CALL FIFNCA

000014 IF (INDFI)Ss495




000015
000023
000032
000032
000041
000V50
000051

000002

000002

000002
nooove

000002
000002

000002
000003
000005
000006
000007
0000V1vV

00002y
000021
000022
000023
00002%
ooov27
000030
000031

000u&42
000043
000045
000052
0000%5¢%
000V57
000062
000063
000064
000067
000071
000071

4 FlALMUaF IFCN#SIN(FISOFN®TIME)
FIBEMU= ,S# (FIFCNeCOS(FISOFN*TIME) +F IREMU)
GO TO 6

S FlALMUEF JALMU=F IFCN#COS(F ISOFN®TIME)
FIHEMU=,5%FIFCN*SIN(FISOFN®TIME)

6 RETURMN
END

e#atCOMMENT CARD Tn BRREAK UP RATCH COMPILFE

$IRFTC TORS DECK

SUHROUTINE FISpCo

COMMON INDeETINT, TINTVIOMEGA 4UMERAAsTINTO
1SFINALYERRYTIMESFIRSToFINALIFCNIFSFCNY
2FNFCNGHT s TEMP3 s ARGCORSTFACTF 1N,
3COR1+CNR29COFCOWCOFCIsCOFC29CUOFC3,COFCay
4CUFCS 3 COFCosCOFCT9COFCByCOFCNBICOFCNTYCOFCNG
SCOFCNS s COFCN4 s COFCN3 9 COFCN29 CUFCNY 9 CnF CNO

COMMON T2(7345) 95(74+6)

CUMMON IDENs ALPHAIRFTAsJ1,4J2,ARGPAC

CUOMMON NIDENSNINIT,NZEMAAZZETA(2n]) »PHUFRE(201)»
INTYPE  TEMPENSENDTFF yRECOIL yRESGAM,REGAL 2y
2INNF I ETININSFITINT yGAMO » GAMEVE » GAMODU »
3FISTARWFIFINSFISNFNWFIINTF oF JIERR,

4NF ToNSOF 4 FISOIFsFISOER W IALMUSF IREMU,
SNCHUNT o FIHToF IINTE (Q) oy FICOMP ,F ICOLD
ONSOCNTFISOIT(9) yFSOCOMeF SOCLU
TFEVSULFONSUWFSNEVIFS000sr IARGYF IFCNy

RF 1ALPHsFIBETsF1GaM

CUMMON AFACT1,TE2

CUMMUN FACSIGySIGMA,SIGMACYETINO,

1RECMAX ¢y HREC s AFARFCoFPSMAX yHEPS s AFAEPS Y
2NLIMyMLIMIREC(S0) sEPS(50) ySELU(S50) s STGELD(50) »
3SKE(50450) s SIGFF (50450) vUEBARA(50450) »
GALPHEG(S0) +BETEG(S0) sAFIELU(12]

SINMXQ s INMPLG sy INMPLE, TIMVAR(T73+28) +GAFVFC(72+28) yGAODFC(T2+28)

NSoF=2

FIHT=FISOFN/4,

CALL FISOEV

CALL FIS00D

CALL F1ARGa

FISOIT(1)=FIHT# (FIALPH#FIALMU*FIRET

14 (FIBEMU+FSOLV) «F IGAM#F SNOY)

NSOCNT=2

FSnCom=1,
1 NSNF=NSOF*NSOF

FIHT=FIKT/2,

FSpEv=FS0EV+FSODD

CALL FISoOU

CALL FIABGA

FISOIT(NSOCNT)=FIHT# (FIALPH®*FlALMU*FIBET

14 (F1BEMUSFSOEV) +F IGAMa@F SO00D)

FSuCLD=FS0COM

NSALS1=NSOCNT=]

FSOCOM=ABS(1ly=FISOIT(NSOCNT) /FISQTT(NSOLS]))

IF(FSOCOM=FITINT) 2,293
2 IF(FSOCLD=FITINT)214+21,3

21 FISOIF=FISNITINSACNT)

FISUER=FSOCOM
RETURN
3 IF(NSOCNT=8)4s21,21
4 NSNCNT=NSOCNTe]
GO To 1
END
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Lo

000002

000002

000002
000002

000002
000002

000002
000003
000005
000007
000012
000nl13
ouvolule
000015
000024
06002s
000UV34
000037
000037

000002

000002

000002
ooovo02

000002
000002

%4 #Oeu#CUMMENT CARD Tn BREAK UP BATCH COMPILE
$TBFTC TRTZ2 DECK

SUKROUTINE FISOQEV

CUMMUON INDWETINT 4 TINTVsOMEGA yUMEGAACTINTOQ
1SF INALWERRy TIME9FIRSToF INAL WFCNoFSFCNY
2FNFCHyHTy TEMP33ARGCORs TFACY TF 1IN,
3COP1sCIR2yCOFCOsCOFCLyCUFC2sCUFC3,COFL4,
4CUFLS3CNOFC69COFCTCNFCByCOFCNBsCNFCNT79COFCNGY
SCOF C1i5 9 COFCN4+ COFCN3 s COFCN29CUFCN] s CoF CNO

COMMOM T2(73¢5)9S(7496)

CUMMON INDENyALPHAWRFTAsJ14J2,ARGPAC

CUMMIN NIDENSNINTToNZEMAXZZETA(2n1) oPHOFRE(2D]1) »
INTYPE y TEMPENYERD TFF 4RECOLL yRESGAMyREGALZ,
2INDF Iy ETININSFITINT yUAMNeGAMEVE » GAMONOD »
SFLISTARGFIFINSFISHFN,FIINTFeFIERR,

4NF T9NSOFsFISUIFYFISNERYFIALMU*F IREMU

SACOUNT o FIHTsFTIINTE(Q) oFICOMPFICNHLDY
6MSNCNTFISNIT(9) yFSACOMsF SOCLU

TFEVSH sFONSUWFSUEVIFSO0ODsF TARGSF IFCNy

BF LALPH FIHETHFIGAM

CUMMOM AFACTU,TE?

CUMMUN FACSIGySIGHMA,SIGMACIETINO,

1RECMAX g HREC s AFARFCyEPSMAXyHEPS s AFAEPSY
2NLTIMyMLIMIREC(SN) oFPS (50) 9 SELU(Sn) »STLUELD(50) »
3SKE (90+50) s SIGEF (51950) sDEBARA(S50,50) »
4ALPHEG(50) oBETEG (50) »AFIELD (12)

STHUMXNy INMPLG s INMPLS, TIMVARI(T3928) yGAFVFC (72928) sGAONDFC (T7292H)

FSOEVE.0

NTFRM=NSQF -1

NO 3 Jz]lNTERM

FITRIG=2.#FInT4FOAT (D)

FlakGe=FITRIG

CALL FIFNCA

IF(INDFI)20102
1 FSOLV=FSOEVF IFCM#COS(FITRIG#TIMF)

Gu TH 3
2 FSNEVSFSOQEV*FIFCHY*SIN(FILIRIGH T IMr)
3 cONTINUE

RE TURN

FND

$4¢ H#eeeCUMMENT CARD Tn RrEAK UP BATCH cUMPILLE
$IBFTC TRU2 NECK
SURROUTINE F1lSoon
COMIAON INDWETINT 3 TINIVeOMEGAZUMERAASTINTO»
1SHINAL9FRRoTIME oF IRSTyFINALWFCRFSFCno
2FNFCNyHT o TEMP3 s ARGCOR 4 TFACYTF LN,y
3CUR1 «COR29COFCOICOFCl o COFC2sCUFCI4COFCly
4COFCS yCOFCOsCOFCTCNFCByCOFCNEWCOFCNT9COFCNAY
SCOFCSe COFCN4yCOFCN3eCOFUN29 CUFCNY o COFCNU
COMMON T2(73+5)sS5(7446)
COMMON INEN.ALPHAWBETAsJ],4J24ARGPAC
CUMMUN NTIDENONINIT NZEMAXGZETA(2n1) 9PHOFRE(201)
INTYPE » TEMPENYENDIFF 4RECOLIL s RESGAM,REGAL2y
2INDFIZEFTININSFITINT,GAMO»GAMEVE s GAMOND »
SFISTARGFIFINSFISOFNGF TINTFoFILRR,
4NFTonSNF 4 FISOIFoF ISNERSF LALMUSF IRFMU,
SNCOUNTyFIHToFIINTE (Q) 4 FICOMPF ICALD
6NSNCHNTFISOIT(9) 4FSOCOMsF SOCLUY
TFEVSU 4 FODSUFSOEVsFSUN0sFIARGIFIFCNY
BF 1ALPHGFIHETsF IGAM
CUMMON AFACTO.TEp
COMMON FACSIGsSIGMASIGMACPETINO,
1RECMAX yHREC» AFARFCFPSMAX yHEPS s AFAEPS
2NLIMsMLIMREC(S0) sEPS(50) o SFLD(Sn) »STGELD(50) »
3SKF(50950) oSIGEF (50450) yDESARA (S50 450) »




4ALPHEG(50) +BETEG(50) sAFIELU(12)
SINMX0 INMPL& » INMPLGy TIMVAR(73928) GAEVFC(T2+28) +GAODFC(72+28)

000002 FSoOhm,e

000003 DO 3 J=1yNSUOF

000005 FITRIGB2 (#FIHT®#FLOAT(J)=F IHT
000010 FI1ARG=FITRIG

000011 CALL FIFNCA

000012 IFCINDFI)20192

000013 1 FSnOD=FSQOD+FIFCN*COS(FITRIG#TIME)
000022 GO T0 3

000023 2 FSOOU=SFSOOD*FIFCN*SIN(FITRIGeTIMF)
000032 3 CONTINUE

000035 RE TURN

0000395 END

$o  o®a%CcOMMENT CARD TO BREAK UP BATCH COMPILE

$18FTC TORV DECK
SURROQUTINE FIFNCA

000002 COMMON INDSETINT,TINTV,sOMEGA yOMERAASTINTO

1Sk INALYERRs TIME sFIRSToF INAL9»FCNoFSFChy
2FNFCNyHT» TEMP3yARGCOR s TFACSTFINY
3COR1+COR29COFCO2COFCL+COFC29COFCI3,CDFCay
4COFCSsCOFC69COFCToCOFCByCOFCNEICAFCNTCOFCNGE Y
SCOFCNGS s COFCN4» COFCN3 s COFCN29sCOFCNL »CAFCNO

000002 COMMIN T2(73+5)95(7446)
000002 CUMMUN TDENsALPHAWBETAJ1,J2,ARGPAC
000002 COMMON NIDENSNINITyNZEMAKA3ZETA(2n]) »PHUFRE(201) s

INLYPE s TEMPEN'ENDIFF yRECOIL v RESGAM, REGAL 2y
2INDE Ly ETININGFITINT yGAMO » GAMEVE s GAMONU »
3FISTARFIFINWFISOFN,FIINTF oF IERR,
4NF19NSOF+FISOIFsFISOERsF IALMUSF IREMU,
SNCOUNTsFIHTsFIINTE (Q) o FICOMP,F ICOLU
6NSNCNTWFISOIT(9) yFSNCOMsFSOCLD
TFEVSUFODNSUSFSOEVSFSOODeF TARGYFIFCNy
AFIALPHF IBETFIGAM

000002 COMMON AFACTO,TE2

0v0002 COMMON FACSIG,SIGMALSIGMACPETINO,
1RECMAX yHREC » AF ARFCyEPSMAX W HEPS s AFAEPS S
2NLIMsMLIMWREC(50) sEPS(50) »SELV (50) s STGELD(50) »
3SKE(S50+50) »SIGEF (50+50) vDEBARA(50450) »
4ALPHEG(50) yBETEG(50) +AFIELL (12) s
SINMX(y INMPL&G » INMPLS, TIMVAR(73928) yGAFVFC (T2+28) »GAODFC(72+28)

000002 1 TEMP=ZETA (NZEMAX)

000005 IF(FIARG=TEMP) 34392

000007 2 FIFCN=,0

ooanln RETURN

000011 3 TEMP=FIARG=ZEJA(2)

000013 JFE(TEMP) 494y 13

00001% 4 IF(F1ARG)S5s596

ovoul? 5 PARAM=a] E=10¢ZETA (2)

000021 GO Tn 7

000022 6 PARAM=F ARG

000624 7 PHFRCU=( (PARAM/ZETA(2))#%#2)
1#PHOFRE (2)

000030 8 IF(INDFI)9+s1249

000031 9 IF(FIARG)10s10411]

000033 10 FIFCn=.0

000034 RETURN

000035 11 FIFCNEPHFRCU/PARAM

000037 RETURN

000040 12 SI1ARG=PARAM/ (2, #TEMPEN)

000043 IF (SIARG=10,1111,1119110

0N00&S 110 FIFCN=PHFRCU/PARAM

000047 RETUKRN

000050 111 €XPFC2=EXP(=SI1ARG)’

000054 IF (SIARG=1,E=02)1134113+112
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000106k
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000126
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000134
000140
000142
000147
000159
000153
oovlel
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000165
000170
000171
000172
000174
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ww

1114
1115
114

13
la

1%

SIHFC=EXP (SIARG) =EXPF C2

GO Tu 114

IF (STARG=14E=0571113+1113,1114

SIAR26=,0

GV TO 1115

S1aR26=(S1ARG*#2) /6,
SIKFC22,4 (STARG% (1,+STAR26))
FIFCN=(SIHFC*2,#g XPFC2) #PHFRCU/ (PARAM®STHFC)
RETURN

NZETA=3

Tei#=F TARG=ZETA (NZETA)

IF(TEMP)15+16417
NDIFF12=ZETA(NZETA=1)=ZETA(NZETA=?2)
ODIFFO1=ZETA(NZETA) =ZETA(NZETA=])
DIFFU2=ZETA(NZETA) =ZETA(NZETA=2)
DEN=NIFF124DIFFO1®DIFFO2
AMT1=2DIFF12% (PHOFRE (NZETA) =PHOFRF (NZFTA=1))
AMT2=0DIFFO1% (PHOFRE (NZETA=2) =PHOFRE (MZETA=1))
CUEF1=PHOFRE (NZETA=1)

COEF 2= (DIFF12¢AMT1=DIFFO1%AMT2) /DEN
COEF3=(AMT]1*AMT2) /DFN
ARGINT=FIARG=ZETA(NZETA=1)

PHFRCU=COEF ] +COEF20ARGINT+COEF 3¢ (ARGTNT##2)
IF (PHFRCU) 115¢1l60116

PAFKCU=,0

PARAM=F ] ARG

GU TO R

PHFRCU=PHOFRE (NZFTA)

PARAM=F ] ARG

GO To 8

NZETA=NZETA+1

GO TO 14

END




