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CAICUIATION OF THERMAL NEUTRON SCATTERING CROSS SECTIONS

FOR CRYSTALLINE MATERTALS:

THE TOR PROGRAM

We Wse 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 lew 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 cross section, thermal neutron diffusion length, and flux-

welghted group cross sections.

I. Introduction. The scattering cross section of
the moderating meteriel, e.g., graphite, beryllium,
HEO, and D20, plays a basic role in determining
the characteristics of a thermal neutron reactor.
For neutrons with energies in the range .0 to about
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 heen developed with
varying degrees of elaboration ™ over a mmber of
Because of its comparative simplicity a
monatomic gas model hes sometimes been used as an
approximation for substances in the crystal or lig-
uid form.

terial and on its temperature.

years.,

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 nao.
Even in this case there are substantiel :l:l.fi’erencet;7
between the diffusion lengths at higher temperatures

implied by this model and those implied by a mode18
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 special char-
acteristics of the crystal cross section. For ener-
gies neer 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 primarily 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 monatomic 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 Bregg 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 importent, for an

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

The TOR and GLEN codes have been progremmed to ob-
taln cross sections for crystelline materials in
the incoherent approximation, and to carry out group
averages for use in transport theory codesu using
the S’:1 method. The program TOR calculates the scat-
tering law G(a,B) 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 8(R,e) on only two parameters. Cross
sections corresponding to initial energy Eo, final
energy E and angle of deflection § are obtained by
interpolation from a table of values of s(R,e).
The function s(R,e) is used because of its suita-
bility, examined in Section II, for interpolation.

A significant innovation in TOR is the use of an im-
proved numerical eveluation. The cross sections
are obtained by direct computation of the Fourier
integrals involved without recourse to a phonon ex-
pension or similar spproximation. A new methodle
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 Filonl3 were 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 perticular frequencies.
The integration formula used in the earlier program
GASKE‘I‘lh is of this type, but uses a cruder inter-
polation between mesh points than that in Filon's

L

method.,
values obtained from TOR with those obtained from
GASKET indicate close agreement for some values but
differences as large as l(ﬁ 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 IXI. This check con-
firms an accuracy of 14, within the incoherent ap-
proximation, for the differential cross sections
computed by TOR.

II. Scattering_lCross Section. The inccherent ap-
prox!.mationls_ to the scattering cross section
of a Bravels lattice is obtained by the TOR-GLEN

The form™1?22 of the double dif-

ferential cross section for scattering from initial

program system.

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

a%/a0aE = o(E;*E,8,7) = o (EE,8,T) + o, (E-E,8,T).
(1)

Here UO(EO-‘E,S,T) is the elastic scattering term®
0o(E;E,0,T) = (o /4m) exp {-Ry(0)}6(e).  (2)

The cross section al(Eo-‘E,e,T), which includes in-

elastic scattering, is given by

0y (EE,0,1) = (o /i) (£/E) exp {-Ry(0))

< (eam)7t r exp (Let) [exp{Ry(t)} - 1lat. (3)

-0

The basic parameters R and € of the cross section

are

R = (o/4) (5, +E - 28_¥* cos 8), (#)
€=E-E. (5)

The function y(t) is

vie) = [ (2(0)/20 ston (¢/am)} el (c/emIrsctlec.

(6)
Here T is the absolute temperature and { the phonon
frequency, both in energy units. In Eq. (6), £{(C)
is the phonon frequency distribution of the crystal.

*he elastic cross section ¢ (E ~E,§,T) is corrected
for the Bragg limit in GIEN? v&lues of Eq. {2) are
Presented in TOR only as indications of magnitude.




This distribution obeys the normalizetion and sym=-
metry conditions,

r £(0)ag = 2, )
and
£(¢) 2 0, £(=L) = £(C). (8)

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

V() = v o (t) + 1y 4, (8), (9)
vhere
Yeven(t) = f:c' £(C )eoth((/2T)cos(Ct )AL, (10)
Yoaalt) = f:c' £(C) sin (Ct)ac. (11)
The cross section cl(Ed~E,9,T) is

0y (B55,0,T) = (o i) (5/2)¥ s(Rye).  (12)

Here the factor s(R,e) 1s mode up of the two Fourier
integrals,

s(R,e) = u(R,e) + v(R,e) (13)
where
u(R,e) = n"lj:b[exp{RYeven(t)-RYeVen(O)} coe[RYodﬁ(t)}
- exp{-Ry, . (0)}] cos (et)at, (14)
v(R,e) = - ﬂ-lj@ exp{Ry (t)
o even
- RYgyon(0)18in{Ry 4,(t)}sin (et)at. (15)

The integrals of Eqs. (10),(11),(1%),(15) are in the
forms to which the numerical method uzsed]‘2
directly.

epplies

It may be shown22 that the cross section

cl(Eo—‘E,e »T) obeys the detailed balance condition,
i.e. that

(16)

The scattering law23, for ¢ ¥ 0, is the dimension-
less quantity

exp({e/2T)s(R,e) = exp (-¢/2T)s(R,-c).

G(oyp) = T exp (e/2T)sa(R,e), (a7)

where

a = R/T, (18)

B = G/To (19)

The detalled balance condition of (16), together with
the form of Eqs. (13),(14), and (15) may be used to
provide a check on u(R,e) and v(R,e). These integrals
obey the condition

w(R,e){ exp (~¢/T)-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 edditional nu-
merical computation.

The dependence of s(R,e) on only the two perameters
Rs€ suggests a computational scheme based on g
table of values either of s(R,e) or of G(q,B).
Since values for -¢ can be obtained by means of Eq.
(16) from those for €, it is only necessary to com-
pute values for one sign of €. It is clear from

Ea. (16) that s(R,e) for € > O decreases more rapidly
vith increasing |e| than does s(R,e) for € < 0. It
is clear from Eq. (17) that G(q,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 come
pute s(R,e) for e < O,

In outline, the program TOR computes such a table
of s(Rn,em) for a specified mesh of values R ,e .
The calculation i1s made by first computing a set of
values Yeven(t.i) and Yodd(t.i) for a set of mesh
Needed velues of Yeven(t) and Yodd(t)
are obtalned by quadratic interpolation from this
set. The functions u(Rn,em) and V(Rn,em) are cal-
culated by the method™ for eveluating Fourier in-
tegrals. The ratio of the two sides of Eq. (20) is
obtained as a‘check, and a(Rn,em) is obtained from
Eq. (13).

values t 3°

IIT. FORTRAN-IV Program TOR. The primary purpose
of the TOR program is to compute values s(Rn, em)
over a mesh Rn, €m suitable 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. (&), is inherently nonnegative, the
first interval hR(mwc) > O extends from R, = 0 to



R2 = lﬁi‘ The second interval, of length ARhR where
AR(AFAREC) is the multiplying factor, extends from

R, = hp to Ry = hR(l+AR). Similarly, the n®® in.

terval, of length A;'lhR extends from R_(REC(N)) to
Rm_l(REC(N-*-l)). The mesh limit is specified by the
input perameter Rmx(nrx:mx) , the upper limit of
the mesh being REC(NLIM) where, for Ag > 1, NLIM is
the positive integer given by

NLIM-2 < [1og{1+h;l(AR-1)RmmJ )/l10g A )< NLIN-1.
(21)

For A, = 1, Eq. (21) 1s replaced by

m-lsglRm<mu. (22)

The mesh for the variable ¢ is similar, except that
an independent set of parameters designated by
he(HEPS), Ae(AFAEPS), em(spsmx), 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 € Since € may be negetive, the parameters
he and €rax vhich must have the same sign may be
negative~-from the accuracy considerations of Sec-
tion IT this is the usual case. Typical values of

the input parameters for the mesh Rn’ €_ are given

m
in Section IV which describes the input for TOR.

For the case of a crystal cross section, designated
by setting the control parameter IDEN > O, the pro-
gram TOR calculates B(Rn,em) as given by Eq. (13).
A necessary first step is to calculate Yeven(t.j)’
Eq. (10), and Yodd(t,j)’ Eq. (11), for a suitable mesh
of values t 3 .la'l‘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 sultable 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
8ize is the same as that of the twelfth interval.

The length of the first interval is given by
At = 1/(9 Cmax) vhere ¢ is the largest value of

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

interval At2 = Atl, A‘b3 = Atl‘_ = 3Atl, At5 = At6 -

Obtys ees ALy = ALy, = 243 at., and all intervals

12 1’
with higher indices are equal to Atla' In eech in-

terval values of Yeven(td) and Yodd(t.j) are obtained

at 28 equally spaced points, including the initisl
and final points of the interval. The total number
of intervals required depends on the particular
phonon frequency distribution £({) considered. For
the Egelstaﬁ’23’9 and Young-l(oppelah phonon distri~
butions for graphite, 36 intervals have been found
to give good accuracy based on comparison of values
computed with this number with values obtained using
e larger number of intervels. For the Debye and
You.ng-l{oppele5 phonon distributions for beryllium,
2k intervals have been found to give good accuracy.
The number of intervals is specified as the input
perameter INMXO in TOR.

For the crystal cross section, IDEN > O, the phonon
frequency distribution £((, ), PHOFRE(NZETA), is
specified as input at & set of values (., ZETA (NZETA ).
The total number, NZEMAX, of such values must lie
in the range & £ 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 (’k to be at equal in-
tervals.

The mei‘.hod.:L2 for the celculation of Fourier inte-
grals using s double convergence criterion of .00l
18 used to obtain Yeven(td) and Yodd(t.j) from £{C).
Quadratic interpolation between mesh points ¢ 3 is
used to obtain values needed in the calculation of
w(R ;e ), Ea. (14), and v(R ,e ), Eq. (15). For
this celculation a double coavergence criterion of
.003 is 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 eide. This ratio,
which thus should approximate unity, is designated
as DEBARA(N,M).




The magnitude factor exp{-nnyevm(o)} of Eq. (2) 1s
computed for each value R and designated SEID(N).
The perameter a , ALPHEG(N), determined from R, ac-
cording to Eq. (18), is obtained for each R . Sim-
lerly, the perameter p , BETEG(M), given in termes
of ¢ by Eq. (19), is obtained for each €,+ The
scattering law component G(a n,em) obtained from
s(Rn,e m) through Eq. (1T) is calculated for each
mesh point and designated as SIGEF(N,M). The cor-
responding quantity derived from the elastic Scat-
tering cross section of Eq. (2) is T °xP{'RnYeven
which 18 calculated for each R n and designated as
SIGEID(N).

The output of TOR is described in detail in Section
V. A1l quantities calculated are printed out, and
in sddition 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). The monatomic gas cross sec-
tion can be expressed™ in the form of Eq. (12)
rrovided s(R,e) is replaced by '

8’ (Rye) = (4nRT) ¥ expl - (e+r)2/bmT] . (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.
be. For IDEN > 0, crystal specified by phonon
spectrum.

12A 6
27T 10

c. INMXO specifies upper limit on 1n{:esration
Typical values are INMXO = 24 for
beryllium phonon spectra and INMXO = 36 for
graphite spectra. For monatomic ges, cal-
culation is analytic and INMXO should be
set to 1. Upper limit on INMXO is 72.
For IDEN = O, program goes directly to 4.
below,
be. For IDEN > O:

1) nzeMax (4 < NZEMAX < 201)

over t.

I 10

(o)}

2) Z2ETA (NZETA), NZETA = 1, NZEMAX
b g 20.8
Energles at which values of phonon fre-
quency distribution are specified.
ZETA (1) muet be .0 and ZETA (NZETA+1) >
ZETA (NZETA).
3) PHOFRE (NZETA), NZETA = 1, NZEMAX
4 g 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 units > .0)
E 20.8
5. RECMAX, HREC, AFAREC 3E 20.8

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

6. EPSMAX, HEPS, AFAEPS 3 E 20.8
EPSMAX is the largest magnitude of e, and HEPS
is the interval of ¢ smallest in magnitude, both
in energy units. They must have the same sign
and EPSMAX/HEPS 2 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 = -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 quentities having the di-
mensions of energy. These include ZETA, TEMPEN,
RECMAX, 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 calcule-



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

For IDEN 2 128, 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 v(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.

L) 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.
Similarly, 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.

' TOR Qutput.

l. Title card

Following the title card, various check quanti-
ties are printed out 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 GIEN. The remainder
of the printed ocutput is:

Reprint of input:
2. IDEN, INMXO

3. a. If IDEN = O code goes directly to 4. below.
b. 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.

k. TEMPEN
5. RECMAX, HREC, AFAREC

6. EPSMAX, HEPS, AFAEPS

T+ NLIM, The number of values of Ry» designated

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

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

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

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)} &(¢) of
Eq. (2), and SIGEID(N) is the coefficient

T exp {~R v(0)} of the corresponding term

T exp {~R v(0)} 8(ec) in the scattering law.

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

SKE(N,M), ALPHEG(N), BETEG(M), SIGEF(N,M),
DEBARA(N,M). The parameter ALPHEG(N) is Rn/T
and the parameter BETEG(M) is ¢ m/'l‘. The quantity
SIGEF(N,M) is the scattering law term

T exp (em/a‘l‘) s(Rn, em). The parameter

DEBARA (N,M) is & check quantity based on the de-
tailed balance condition and computed for each
value of s(Rn, em). For perfect accuracy
DEBARA (N, M) would be exactly 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 e complex function given in

terms of the real functions Yeven(t) and Yodd(t')
by Yeven(t) + 1Y°dd(t). The functions Yeven(t)
and Yodd(t) are printed out as functions of t,
designated in the printout as TIME. The func-
even(t) is designated as GAMEVE, and the
function y odd(t) as GAMDD. Note that the run-
ning variables N, 1 < N < INMXO, and M, 1 s M
s 28, used in this printout are not the same as
the running variables N, M of 9. and 10. above.

tion v

The card output of TOR is:



1. Title card 12A 6
2. IDEN, TEMPEN, GAMD I10, 2 E 20.8
GAMO is v(0).
3. AFAREC, HREC, AFAEPS, HEPS 4 B 20.8
L, NLIM I 10
5« REC(N) for N = 1, NLIM L 19.8
6. MLIM I9
7. EPS(M) for M = 1, MLIM 4 E 18.8
8. NPROD I8
NPROD is the product NLIM# MLIM
9. SKE(N,M) for N = 1, NLIM and
Mal, MLIM 5 E 15.8

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

If 16 € TDEN < 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 = 128,
is punched out before the regular card output above
and is preceded by the title card. Only the deck
between 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
+0 be used intact as part of the input for GLEN.

APPENDIX

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

1.

2.

3.

b,
5

7.
8.
9.

10.

12.
13.
k.
150

16.
17.

18.
19.
20.

22,
23.

2h,

5.

%.
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00004S
000050
000054
000054
000055
00006V
000064
000064
000066
000070
000071
000077
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ovolz21l
000125
000125
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000132
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0001306
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000153
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000170
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000175
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TIBFY

22
23

PROGRAM TOR(INPUT+TAPE1O0ZINPUT,

10UTPUT,, TAPES=0UTPUT,
2PUNCH o TAPF.1 1ZPUNCH)
C TOR VECK

CUMMON INDGETINT TINTVsOMEGAyOMEGAASTINTO
1SFINALJFERRy TIME 4FIRST yFINAL9FCN9FGFCN
2FNFUN3HT ¢ TEMPI 4 ARGCOR o TFACY TFIN,y *
3CURP1VCOR2eCOFCOeCOFCLyCOF C2eCUOFC34COFCA,
4COFCR4COFC69COFCTICOFCBsCOFCNBeCAFCNT7vCOFCNA,
SCOF C145 9 COF CN4 » COF CN3 9 COF CN2+ CUFCN o CF CNY
COMMUN T2(73+¢5)+S5(7446)

COMMON TDENSALPHAWRE TAJ1l 9 JP 4 ARGPAC
COMMON NTDENONINIToNZEMAXoZETA(201) oPHOFRE(201)
INTYPE s TEMPENSENDIFF ¢RECOILsRESGAM,REGALD,
2INDF [oETININOFITINT yGAMO s GAMEVE ¢ GAMONU s
FISTARGFIFINSFISOFNGFIINTFsFILRR,
4NFToNSOF sFISUIF oF ISOERCFLALMUOF IREMU,
SNCOUNToFIHToFIINTE (9) ¢FICOMPFICOLD»
O6NSHCNTSFTSOTT(9) sFSOCOMeFSOCLU
TFEVSUFODSUSFSOEVFSOUODF TARGIFIFCNY
AF [ALPHWFTBETsF IGAM

COMMUN AFACTO,TE?

COMMUN FACSIGySIGMALSIGMACIETINO,

1RECMAX sHREC s AF ARECFPSMAA s HEPS Y AFAEPS s
2NLIMoML TMeRECIS0) sEPS(50) 9 SELD (5n) s STUELD(50) s
3SKE(S0050) s SIGEF (50450) yVEBARA (SN 450 ¢
4ALPHEG(S0) +BETEG(SN) vAFIELU(12) s
SINMX1 g INMPLG s INMPLS ¢ TIMVAR(73028) «GAFVFC (72428} 96GaA0DFC(T72428)
READ (109 1) (AFIELN(J) v U=19]12)

FORMAT (12A6)

WRITE (9+2)

FORMAT (55H] 1)
ARITE(Q, 1Y (AFTELD (Y)Y vUx1012)

ININCK=0

FORMAT(8110)

FORMAT (4E20.8)

READ (1044) IDEN, INMXO

IF(IVDENYQ5] 8995

IF (INMX0=8) 68,8

WRITE(Q.7)

FORMAT (18HOINMX0 LFSS THAN B)

ININCK=]

IF(INMX0=72) 1141199

WRITE(Q9410)

FORMAT (22HNINMX0 GRFATER THAN 12)
INTHCK=1+ ININCK

IF(INEN) 12433415

NLFMAaX=?

READ(10+5) ZETA(NZFMAX)

ABCIZETA (NZEMAX)

IF (ABC) 13913933

WRITE (9414)

FORMAT (30HOZETA(NZEMAX) NEUATIVE nR 7ERO)
ININCK=]1+ININCK

g0 o 33 -
READ(1044)NZEMAX

IF (NZEMAX=4)16491Re 1R

WRITE(9417)

FORMAT (19HONZEMAX LESS THAN &)

ITWNINCK=1+ INTNCK

IF (NZEMAX=201)21,21419

WRITE (9420)

FORMAT (24HONZEMAX GREATER IHAN 2p1)
ININCK=1+ ININCK

READ(10,5) (ZEYA(MZETA) yNLETAxL 9yN7EMAX)
READ(104+5) (PHOFRF (NZETA) sNZETAZ] ¢NZEMAK)
ABCEZETAL(L)

IF (AHC) 22424422

WRITE(9423)

FORMAT (1 7HOZETA(1) NOT ZERU)

ININCK=1+ ININCK




000177
000201
000202
000206
000206
000210
oo0el2
000214
000216
000220
00023V
000230
000232
000235
000236
000240
000241
000247
000247
000251
000254
000256
000264
000266
000272
000272
000274
000306
00031vu
00031«
000314
000316
000320
000322
000326
000326
000330
000333
000337
000337
000341
000353
00035%
00357
000363
000363
000365
000370
000374
000374
000370
000401
000405
000405

000421
000424
00043v
000430
000432
000435
000441
000441

Q00455
000460
000464
000464
000466

000467
000475

24

2%
26

26}

27
2a

29

30
31

32
33

34
35

36

37
38

39

49
41

4?

43
a4

45
46
47
48
49
50

51

53

S4
55
56

57
58

59

6n
61
62

63

64
65

ABCEPHOFRE (1)

IF (ABC) 254261425

WRITE(9426)

FORMAT (19HQPHOFRE (1) NOT ZERQ)
ININCK=) ¢ ININCK

DV 29 NZETAZ2yNZEMAX
ABCSZETA(NZETA)=7ETA(NZETA=])

1F (AHCY 27927929

NZELS)1=aNZETA~]

WRITE (9928)NZETAWNZELS]

FORMAT (GHOZETA (9 14419H ) LESS/FoulL ZETA(91442H V)
INTNCK=1+ ININCK

CUNTINUE

DU 32 NZETA324NZEMAX

ABCBPHOFRE (NZETA)

1F (AHC) 30932932

WRITE(9431)NZETA
FORMAT(BHOPHOFRE (¢ 14411H )} NEGATYVE)
INTNCK=m) ¢ ININCK

CUNTINUE

ALPHAZ (1 #ZETA(NZEMAX)

READ(1045) TEMPEN

IF(TFMPEN) 346434436

WRITE (9,435)

FORMAT (23HOTEMPEN LESS/EQUAL Z2ERn)
ININCK=]+ ININCK
READ(10,45)RECMAX HREC ¢AFAREC

IF (RECMAX)37+37+39

WRITE (9,38)

FORMAT (23HORECMAX LFESS/EWUAL ZERN)
ININCK=] ¢ ININCK

ABCSRECMAX/HREC

IF(ABCw],) 40042442

WRITE(9441)

FORMAT (25HORECMAX/HREC LESS THAN 1,)
INTHNCK=] ¢ ININCK

IF (AFAREC=1¢)43+45,445

WRITE(9444)

FORMAT (20HOAFAREC (LESS THAN 1)
ININCK=]14 ININCK
READ(10+5)EPSMAX 4HEPS ) AFAEPS
ASC2EPSMAX/HEPS

IF(ABC=14) 46948948

WRITE(944T)

FURMAT (25HNEPSMAX/HEPS LESS THAN t.)
ININCK=] e INTNCK
IF(AFAEPS=1+149951,481

WRITE (9,450)

FORMAT (20HOAFAEPS LFSS THAN 1)
INTNCK=1+¢ ININCK

IF (AFAREC=14)52952,53

NLIMZINT ({RECMAX/HREC) ¢1

GO TO 54

NLIMaINT((ALUG(l,+ (AFAREC=1,)*RECMAX/HREC))
1/ (ALOG(AFAREC)))+2

IF (NLIM=50)57,57,55

WRITE(9456)

FORMAT (16HONLIM FXCFEDS S0)
ININCKe] ¢ INTNCR

IF (AFAEFS'l.)SB'QB.Qq
MLIMSINT(EPSHMAX/HEPS) o]

GO TO 60
MLIMSINT((ALUG(],¢ (AFAEPSel4) *EPSMAX/HEPS))
1/ (ALOG (AFAEPS) ) ) +2
1F(MLIM=50)63463,61

WRITE(9,462)

FORMAT (16HOMLIM FXCEEDS 50)
ININCK=1e ININCK

IF(ININCK) 64366964

WRITE(9465) ININCK

FORMAT (22HOINPUT CHECKED« ABOVE ,13931H ERRORS FOUNDe PROBLEM STOP

1PED.)

11
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000479
000477
000501
000502
000504
000505
000507
000510
000511
000513
00051%
000517
000521
000527
000527
000530
000532
00054y
00054y
000543
0ULHSS
000563
000564

000613
000613
000613
000621
000623
000625
000626
000654
0006506
000657
00066V
000662
000663
000664
000066
00n672
00N673
000674
000675
000677
oon7ul
000705
000705
ountu7
000711
000712
000712
000714
000721
0nn7tes
oon726
000730
000731
000734
000736
000742
000744
000746
00075v
000751
0Nno7sS3
000761
000762
0007606
0oo7T7H
000772
000772
000773

STok
66 IF(INEN)6T 9674601
661 CALL PHFRNO
67 FITINT=,001
ETININZ,003
ElTun=,11111111
MINDT=])
CALL TORIN
INMPL&4=ITNMXO
ITNMPLS= TNMX0+1
CIFUINEN=12B)0R472472
68 CALL CLOCK{(AHCDEF)
WHITE(94681) ABCDFF

631 FUPMAT (22HOCLOCK BEFORE FIVAFL =,E15,.8)
CALL F1GaFC
CALL CLOCK(ABWCNEGR)
WRTITE{(9Q46R2) ABCOFG

632 FORMAT (21HOCLOCK AFTER FIGAFC =9F1%5e8)
IF(IDEN=16) 74469469

69 ARTITE(IL1s1) (AFTELD(J) oJ=1412)
anITE(1194) INMPLG
NI 70 N=1lyINAPLS

70 WRITE(11e71) {TIMVAR(NgM) +GAELVFC(NyM) guADDFC(NeM) s

IM=14728)

71 FORMAT (3F17.4)
GO TO 74

72 Rreab(1094) INMPLG
INMXOINMPL 4G
INMPLS=INMPL 4]

O 73 n=l9 INMPL &

T3 READ(L10471) (TIMVAR(NIM) s OGAEVFC (N M) +GAODFC(NoM) sMx]928)
TIMVAR(INMPLS 1) sTIMVAR(INMPL4y2R)
GAMO=GAEVFC(1y1)

T4 Recily=.0
HRFCulaHREC
REC{?) =HRECNU
DU 75 N=3¢NLIM
HRFCNU=HRECNU*AF ARFEC

79 ReEC(N)=REC(N=1) *+HRECNU
EPS{l)=,n
HEPSHMUzHEPS
EFPS{2) =HEPSMU
NY s Mz3¢MLIM
HEPS AU=HEPSHU#AF AEPS

16 EPSQ(H4) =k PS{M=1) ¢+HEPSMU
DO 79 N=]eNLINM
IFIINENY T8 77,78

77 SELDIN)= 0
SIGLLDINY =0
GO T 719

78 RECUIL=REC (1)

SELDINY=EXAP (=RECOTL#GAMN)
SIGLLD (N) =TEMPEHSELD (N)

79 COUNTINUE

80 DU 82 N=1sNLIM
nU B1 M3 eMLIM
SANF(NyM)=ae )

NDEHARA(NyM) =1,

81 SIGEF (NeM)=40

H2 CUNTINUE

33 NV 99 N=1enLIM
RECOTIL=REC (W)

YED]

84 OMFLAZEPS (M)
FACTORSTEMPEN®EXP (OMEGAZ (2 ¥ TEMPFN))
IF(RECOIL)BS+854R6

85 SKF(NgM)=4)

NEHARA (NyM) =1,
SIGEF {(Net1)m 40
GO TO X9
86 IF(IDEM)BB.BT74R8
87 AMTI=1,/({12.5663714RECOILPTFMPEN)#2 _9)




001001
001003
001006
001016
001020
001023
001024
00102%
001026
001033
001034
001040
001043
001047
001luso
001055
001056
001062
001070
001072
001076
001100
001103
001108
001105
001107
001114
001116
001122
001124
00llz2eé
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

98
99
100

101

g o
$1BFT

AMTZ2= (OMEGASRECOIL) we2
AMTInG ,#RECOIL*TEMPEN
SKE(NoeM) mAMT | #EXP (wAMT2/AMT3)
NEBARA(N¢M) =],

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

GO TO 94

CALL TORCO

SKE (N¢M) =SIGMA
NEBARA (NyM) =SIGMAC

SIGEF (NyM)SFACTOR®SKE (N9 M)
IF (M=1)90990¢91
SKEMAXSSKE (N9 M)

GO T0 93
GLNCMPaSKE (NeM) «SKEMAX

TF {GLNCMP) 93493492
SKEMAXESKE (NeM)
GLNCMP=SKE (NoM) =1 sEw03#SKEMAX
1F (GLNCMP) 931994494
GLNCMP=ARS (EPS (M) ) =REC (M)
IF (GLNCMP) 94194436

IF (M=ML_IM) 954964996

MSM+ ]

GO TO He

DU 98 M=y oMLIM
GLNCMPBSKE (NeM) =] s E=(3#SKEMAX
1F (GLNCMP)97+98+98
SKE(NyM) =40

DERARA (NeM)=1,

SIGEF (NyM) =40

CONTINUE

CUNTINUE

NO 100 N=loNLIM

ALPHEG (N)=REC (N) /TEMPEN
00 101 MzloMLIM

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

sSIoP

END

*u4#COMMENT CARD T0 RREAK UP BATCH COMPILE
C ToR2 DECK

SUBROUTINE TORIN

COMMON IMDSETINTSTINTVeOMEGAOMERAAsTINTO
1SFINALsERRs TIMF o FIRST o FINALOFCNoFSFCN
2FNFCHNoHT ¢ TEMP3 4 ARGCOR TFACHTF INy
3CUR1+COR2sCOFCO2COFC1eCOFC29CUFC3,COFCoy
4COFCSyCOFCO69CUFCTsCOFCBeCOFCNBCOFCNTICOFCNG
SCOFCNS 9 COFCN4 ¢ COFCNI e COFCN2 s COFCNY 9 COF CNO
COMMON T2(7395)¢5(7446)

COMMON INENALPHAWBETAsJ]lJ24ARGPAC

CUMMON NIDENeNINTToNZEMAXSZETA(20]) 9PHOFRE(201) ¢
INTYPE ¢ TEMPENYENDIFF s RECOIL yRESGAMREGAL2
2INDFIZETININSFITINT sGAMO s GAMEVE ¢ GAMOND »
3FISTARWFIFINCFISOFNGFIINTFeFIERR,
GMNF TaNSOF oFISOIFoFISNERWF IALMUIFIREMU,
SNCOUNToF THToFTINTE(9) oFICOMP,FICOLD
6NSOCNTsFISOIT(9) oFSOCOMIFSOCLUS
TFEVSUFODSUFSOEVeFSO0ONsFIARGIFIFEN

BF IALPHFIBETsFIGAM

COMMON AFACTOLTE?

COMMUON FACSIGeSIGMASIGMACIETINO,

1RECMAX s HREC 9 AFARFCoFPSMAX 4 HEPS s AFAEPG
2NLIMIMLIMIREC(50) sEPS(50) o SELD(S0) +STIGELN(S0) ¢
3SKE(50050) +SIGEF (50450) eUEBARA(SN¢50) ¢
4ALPHEG(S0) sBETEG(50) s AFIELD(12)

STNMX0 s INMPL4» INMPLS ¢ TIMVAR(73928) ¢ GAFVFC(72428) ¢GAODFC({T72928)

13



1k

0000u2
000003
000005
000007
000010
000013
000017
ooony?
000021
000024
000u26
000027
000033
000033

000v4e7
000063

000063
000064

000002

000082
000002
000002

000002
000002

000002
000003

000004
000006

000015
000020
000044

0000446
000045
000046
000050
000051
000053
000077
000101
000103
000103

NTYPE=)
INMP| 4= TNMX0+4
INMPLG=THNMX0*S
FACSIG=,31830989
IF(ETININ=36E=G) 193,43

1 wRITE (Y,42)

2 FORMAT (28HOETININ NOT IN CURRECT RANGE) .
siop

3 IF(ETININ'l.)“'“.l

4 ETINT=ETININ
IF(INENYSe645

S TINTVIETINO/ (ZETA(NZEMAX))
GO T 7

6 TINTVZ(|./(B0#TEMPFN))
L4 ((=ALOG(ETININ/3000.) ) #%,5)

7 WRITE(948INTYPESFACSIGIETINTTENTY

A FURMAT({7HONTYPE=,1448H FACSIG=+E1548,
17H ETINT=9E1SeB97H TINTVZ4,E1548)
RETUKRN
EWD

P HEBHCOMMENT CAKD To RREAK UP RATCH cOMPILE
$IHFTC TOK3 DECK
SUHKNUTIMNE TORCO
COMMUN IND o TINTTINTV9OMEGA yUMEARAA s TINTO
1SFINALWFRRyTIME 9FIRSToFINALWFCNyFSFCNY
ZFNFLN'HT'TEMP3'AQGCON.TFAC’TFIN' i
3COR1+CORZ2COFCHICOFCLoCUFC29CUFCACOFCGy 1
4CUFCSyCOFCOsCOFCT7eCOr CBICOFCNBeCAFCNT7+COFCNG Y
SCUF LS s CNFCNG s COFCNIICOFCN2yCUFCNY «CNFCNO
COMMON T2(73¢8)95(T496)
CUMMON IDENsALPHAWBETAvJ1l ¢ J24ARGPAC
COMMON NIDENeNINIT NLZEMARGZETA(201) «DHOFRE(201)
INTYPE o TEMPENSENDIFF 4RECOIL sRFSUAMREGALZ
2ZINDFTIGETININSFITINT gGAMU s GAMEVE ¢ GAMOND s
3FISTaRWFIFINSFISOFNFIINTFeFIERR,
4NF TonSOF oF ISUIF oF ISOERWF LALMIsF IREMU,
SNCOUNT«F THTFIINTE(9) o FICOMPFICNL )
ONSOCNTSFISUIT(9) yFSOCOMeF SOC U
TFEVSUFODNSUSFSOEVIFSU0DsF TARGSFIFCNY
BEIALPHFIBFTeF IGAM
COMMUN AFACTOSTE?
CUMMON FACSIGeSIGMA+SIGMACIETINDG,
1QECMAX ¢ HRF Co AFARF CoEPSMAK  HEPS e AFAEP S
2NLTMeMLTMeREC(50) sEPSIS0) o SELUISA) o STOELDIS0) y
ISKRE(D0050) 9+ SIGFF (50450) yUEBARA(SN,S0)
GALPHEG(SN) yBETEG(S0) v AFIELD(12) s
SINMXY e TNMPLG s INMPLS o TIMVAR(73928) yGAFVFC(T2+28) ¢+BAQDFC(72:28)
min=y
CALL FORIN
SIGMa=SFINAL
ACSCHP=aSF INAL# (EXP («UMEGA/TEMFENY =14)
17 {FXP {=DMEGA/ TEMPEN) #1 )
IF (ERR=,02) 39341
1 WRITE(942)RECOTLOMEGA s INDYSFINAL yERReJ1¢J29ARGPAC
2 FURMAT (SHOREC=4£12.548H tPSE,E12,5,
15H IND= 413488 SFINALZE14479SH ERRSFLGeTY
24H Jlz=el394H J22,1348H ARGPACE+FI14.7)
3 (HD=] ¥
CALL FORIN
SIGMASSTGMASSFINAL
BSTUMP=SF [NAL
IF (ERR=,02) 515464 *
4 ARITE(942)RECOTIL +OMEGA s INDISFINA| JERRIJ] s J20AKGPAC
5 SIGMA=FACSIGHSIGMA
SIGMaceRSICMP/ACSCMP
RETURN .
END
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000002
000002
000002

000002
000002

ovoooe
000003
000007
000007
000011
000012
000014
000017
000021
000024
000030
000033
00003%
000037
000040
000045
000047
000051

000067
000071
ooouve
000074
000076
000101

000107
000110

000113

000135
000137
novl4s
000151
000164
000164
000164
000165

se #
$IBFT

&S W N -

~N3>rw;m

8

9

501
502

*a¢COMMENT CARD TO BREAK UP BATCH cOMPILE
C PRO . DECK

SUBROUTINE PHFRNO

COMMON INDoETINTyTINTVIOMEGA yOMERAA+TINTO
1SFINAL+ERRI TIME+FIRST o FINALSFCNeFSFCy o
2FNFCNoHT ¢ TEMP3 s ARGCOR s TFAC TFINy
3COR1sCOR291COFCOWCOFCLloCOFC29COFC4COFCéh,y
4COFCS9COFCO9COFCTICNFCBICOFCNEBCOFCNTICOFCNG
SCOFCNS s COFCN4 s COFCN3sCOFCN2 s COFCr1 oCAFCNO
COMMON T2(73¢5)1S5(7446)

COMMON IDENeALPHAIBETAsJ1 9J2,ARGPAC
CUMMON NIDEMNSNINIT NZEMARSZETA (201) +PHOFRE (201)
INTYFE ¢ TEMPENSENDIFF yKECOIL YRESGAM REGAL2)
SINDFICETININGFITINT yGAMO 9 GAMEVE ¢ GAMOND ¢
3FISTARGFIFINCFISOFNJFIINTFeFIERR,
GNF ToNSOF oFISOIFeFISNERsFIALMUSFIREMU,
SNCOUNToFIHToFIINTE (Q) o FICOMP4FICOL D
6NSOCNTHFISOIT(9) 4FSACOMF SUCLD s
TFEVSUFODSUWFSOEVsFSO00DsF TARGIFIFCN

BF IALPHFIBETF1GaM

COMMON AFACTOSTE?

COMMON FACSIG+SIGMASIGMACIETINO,

1RECMAX yHREC » AFARFC4EPSMAK JHEPS ¢ AFAEPGY
2NLIMeMLIMIREC{S0) sEPS(50) o SELD(Sn) +STGELD{50) »
3SKF (50450) o SIGEF (50,450) vDEBARA(Sn450) ¢
4ALPREG(50) +BETEG (S0) vAFIELD(12) s
STNMX0 9 INMPLA s INMPI S 9 TIMVAR(T3928) ¢GAFVFC(T2+28) +GAODFC(T72428)
IF(ZETA(1))193v]

WRITE (9,42}

F?RSAT(39HO PHONON SPECTRUM INCORRECTLY SPECIFIED)
s10

TF(PHOFRE (1)) 144,41

DO 6 N=2,NZEMAX

ZETOIF22FTA(N)=2FTA (Nel)

IF (ZETDIF) 19195

IF (PHOFRE(N)) 19646

NABC=1

PHNOIN=ZETA(2) PHOFRE (2) /3
ZENF1=ZETA(2)=2ETA(])

ZENF2mZETA(I) =ZETA(2)
ZENF3=ZETA(3)=ZETA (1))

ZEDF 482, % ZETA(3) o ZETA(2) =34 #ZETA(])

PHOF 1 =PHOFRE (2) =PHOFRE (1)

PHNF 2=PHOFRE (3) =PHOFRE (2)

PHNO IN=PHNO IN+ZEDF 24 (PHOF RE (2)

1+ (ZEDF 4upHDF 2) / (64 4 7EDF 3)

2+ L(ZEDF2292) *PHDF 1)/ (6 *ZEVDF1®ZENF3))
NZMLS1=NZEMAX~)

D0 & N=3,NZMLS}]

ZEDFI=ZEDF2

Z2ENF28ZETA(N®1)=7ETA(N)

ZEDF3=ZETAIN+) =ZETAIN=-1)

ZEDF 422 ,#2ETA(N®]) o ZETA(N) =3 #ZETA (Nal)
PHDF 13PHDF 2

PHNF 2xPHOFRE (Ne 1) =PHUFRE (N)
PHNOINSPHNOINeZEDF2# (PHOFRE (N)

14 (ZENF4#PHDF2) / (6o #ZENF 3)

2¢ ((ZEDF2u42) #PHOF 1) /(6. *ZEDF1%ZENFI) )

DO 9 N=) «NZEMAX

PHOF RE (N) 8PHOFRE (N) /PHNOIN
WRITE(94501)PHNOIN
WRITE(94502) (PHOFRE (N) yN=1 sNZEMAX)

FORMAT (BHOPHNOIN=¢E15,8)

FORMAT (4E20.8)

RETURN

END

OMIT

OMIT
OMIT

oMIT

15



000002

oyoooe
000002
0o00vue

000002
000002

000002
00001a
000014
00002A
000026
000042
N00042
000050
000050
000063
000063
000071
nuou7l
000104
000104
000107
00011«
00011a
00011le
000135
000135
000141
000141
000153
000163
000163
000165
000174
000174
000175
000203
000203
000207
000207

600227
000227
00023%
000235
000247

16

T2
$IBFT

9¢C1

10
110
11

12
13

14
15

16

17
18
19

20

#e@COMMENT CARL TO BREAK UP BATCH COMPILE
C T0SC VECK .

SUKROUTINE TOSCRT

COMMON INDWETINT ¢ TINTVIOMEGA UMEGAAs TINTO
1SFINALWERRyTIME o FIRSToF INAL s FCNoFSFCNY
2FNFCNyHT 9 TEMP34ARGCORy TFACYTFIN,
3CURL+COR2sCOFCOsCOFCLCOFC29COFC34COFChy
4CUFCS9CNOFCO9COFC79COFCRICOFCNBYCAFCNTICUFCNG s
SCOFCNS ¢ COF CN4 9 COFCM3IsCOFCN29 CUFCNY 9 COFCNO
COUMMON T2(7395)9S(T496)

COMMON INENyALFPHAZRE TA9J19J24¢ARGPAC

CUMMUN NTDENININIT ¢ NLZEMARGZETA(20]) +PHOFRE(201)
INTYPE g TEMPENSENDIFF ¢ RECULL 9RESGAM REGAL2)y
2INDFLoETININGFITINT yGAMO s GAMEVE y GAMOND o
SFLSTARWFIFINGFISOFMFIINTFsFIERR,
4NF ToNSOF oFISUIF o+ ISQERYFIALMUSF IREMU,
SNCOUNT«FTHToFITNTE (Q) oF LLOMP o F ICOLI
6NSNCNTFIS0IT(9) sFSOCOMeF SUCL U

TFEVSU o FONSUWFSOEVIFSOODsF IARGIFIFN
BF LALPH,FTRET+FI1GaM

COMMON AFACTO,TE?

COMMON FACSIGeSIGMAGSIGMACYETINOD,

1RECMAX gHREC s AF ARFCoEPSMAAZHEPS s AFAEPSY
SNLTMeMLIMIREC(50) 9FPS(50) 9 SELU(SN) sSTOLLD(50) »
ISKE(50050) 9SIGEF (50950) +DEBARA(50,50) ¢
GALPHEG(50) yBETEG(50) s AFIELL(12)
SINMXY ¢ INMPLG s INMELG 4 TIMVARIT3928) sLAFVFC(T72028) +GAODFC(72428)
WRITE (1141) (AFTELD(U) yJ=1,12)

FURMAT (12A6)

WRITE(119901)IDEN TEMPENsGAMQ
FORMAT(110+2E20eR)

WRITFE (1142) AFARECYHREC s AP ALPSHERS

FORMAT (4E2048)

WRITE (1143)NLIM

FURMAT(I10)

WRITE (1144) (REC(N) ¢N=1gNLIM)

FURMAT (4F19.8)

WRITE(1195)MLIM

FORMAT(19)

WRITE(11e6) (EPS (M) yM=] sML M)

FURMAT (4F 18,4)

NPROI=ZNL TMHMLIM

WRITE (11 7)NPROD

FORMAT (I8)

PU 8 N=lNLIM

WRITE (1)499) (SKF (NaM) eM=] oML IM)

FORMAT (G£.1548)

WRITE(94110)

FORMAT (S5H]

SRITE(G 1) (AFTFLD(Y) o yxleld)

WRTTE (9911) IDEMe TNMXO

FUORMAT (6HOIDEN=Z 9144 7H INMXU=,[4)
IFCIDEN)Y1291He14

WRITE(9913) ZETA(NZEMAX)

FURMAT (14HOZETA(NZEMAX) =4E15,.6)

GO Tn 18

WRITE (9915)NLEMAX

FORMAT (BHONZEMAX=y 1 4)

WRITE(9416)

FORMATY (35HONZETA ZLTA PHOFRE)
WRITE(9,17) (NZETA9ZFTAIMNLETA) W PHOFRE (NZETA)
INZETAz] ¢ NZEMAX)

FURMAT (I5¢EL174ReF17,8)

WRITE (9419) TEMPEN

FORMAT (BHOTEMPEN=9E19,8)

WRITF (9420) RECMAX yHREC 4 AF AREC

FORMAT (BHORECMAXE9E15,840H HREC=,EL15,898H AFARECE,
1IEL1SeH)

g




000247
000261

00026}
000267
000267
000275
000275
000301
000301
000324
000324
000330

000330
000332

000402
oons4p2
000605
000405
Q00407

0006443
000443
000443

000002

000002
000002
oo00no02

000002
000002

000002
000003
000004
000005

2] FORMAT (BHOEPSMAX=3E15,896H HEPS=,F15,8¢8H AFAEPSE,

a2
23
24
25
26

27

28
29
30
31

@ #
SIBFT

C NUM
C INP
¢ FUN

C CALCULATED IRTEGRAL SFINALs ESTIMATEN UNCERTAINTY ERR,

WRITE (9921)EPSMAXIHERS s AF AEPS

1E1548)

WRITE (9922)NLIM

FUORMAT (6HONLIM=y 14)

WRITE (9923)MLIM

FORMAT (6HOML 1Mz 14)

WRITE (9424)

FORMAT (50H0 N REC SELD

WRITE (9925) (NyREC (N) +SELD (N) ySIGFLD (N) sN=1oNLIM)

FORMAT (1493E17,8)

WRITE (9426)

FORMAT(115H0 N M REC EPS
1 ALPHEG RETEG SIGEF

NO 27 N=1eNLIM

WRITE (9928) (NeMIREC (N) sEPS{M) s SKF (Nom) s
1ALPHEG (N) ¢BETEG (M) 4 SIGEF (NoM) 9 DERARA (NeM} »
2ME1 s M I M)

FORMAT (21447E1648)

WRITE (9429)

FORMAT (S4H1 N M T1IME GAMEVE
DU 30 Nzl INMPLG

WRITE(9431) (NeMaTIMVAR(NIM) s GAEVFC (N,M)
1GAQUFC(NoM) s M21928)

FORMAT (21493E1744)

RETURN

END

#s#COMMENT CARD TO BREAK UP BATCH COMPILE
C FORA DECK

SURROUTINE FORIN

COMMON INDSETINT s TINTVJOMEGAyUMERAA+TINTOY
1SFINALJERRy TIMEsFIRST4FINAL9FCNyFSFCN
2FNFCNoHT s TEMP34ARGCORy TFACYTFIN,
3COR19COR29COFCOYCOFCLCOFC29COFCI4COFCéy
4COFCSyCOFC69COFCToCOFCBICOFCNBICAFCNTICOFCNG
SCOFCNS 9 COFCN4 ¢ COFCN3+COFCN2 9 CUFCNY +CnF CNO
COMMON T2(7345)+S5(7446)

COMMON IDEN¢ALLPHAYBETA9Jl4J24ARGPAC

COMMON NTDENSNINIT¢NZEMAXGZETA(201) +PHOFRE (201) s
INTYPE 4 TEMPENJIENDIFF yRECOLL sRESGAMREGALZ
2INDFIJETININGF [ TINT 4GAMO+GAMEVE y GAMODU
IFISTARGFIFINIFISOFN,FIINTFeFILRR,
4NF I1eNSOF sFISUIF+FISNERFIALMUSF IREMU,
SNCOUNToFIHTeFIINTE (Q) oF ICOMP4F ICOLO
6NSQOCNTFISO0IT(9) 4FSOCOMFSUCLU
TFEVSU.FODSUFSOEVeFSO0DsF IARGFIFCN

AF LALPH4FIBET+F 1GAM

COMMON AFACTOsTE?

COMMON FACSIGsSIGMA+SIGMACIETING,

1RECMAX ¢HRECy AF ARFC,EPSMAX 4HEPS s AF AEPS»
2NLIMsMLIMeREC(S50) 9EPS(50) 9 SELD(Sn) ¢+ STGELD(S0) o
3SKFE(S0050) sSIGFF (50450) sDEBARA(S0450) ¢
4ALPHEG (50) +BETEG (50) +AFIELD (121,

SIGELD)

SKE
NEBARA)

GAMODD)

SINMX( s INMPLG 9 INMPLG, TIMVAR(73928) yGAREVFC(72+28) 9GADDFC(T2928)

ERICAL CALCULATION OF FOURIER INTEGRA| .
UT VARIABLES INDs ETINTs TINTVe OMEGA,
ctloNal vaLUE FCN SPECIFIED BY SURRQUTINE FCNCAL,

CALL PAR
CALL CONTRO
RE TURN

END

17



18

000002

000002
000002
000002

000002
000002

000002
000004
000006
000011
000013
000014
000017
000021
000022
000025
000027
000030
000033
000035
000036
000041}
000UV43
000044
000047
000051
000052
000055
000057
000060
000063
000065
000066
ovoo07!L
000073
000074
000077
000101
000102
000105

000107
000110
000113
000115
000116
000121
000123
000]2a
oool27
000131

TR
$1BFT

101
102
103

104
105

106
107

108
109

1lo

[P R

~o U

O ©

10

12
13

14
15

16
17

#0¢COMMENT CARD Tn BREAK UP BATCH COMPILE
C FORn NECK

SUHROUTINE PAR

COMMUN INDGETINT,TINTVsOMEGAUMEGAAYTINTD
1SFINALJEPRTIME o F IRSToF INALIFCNoFSFCNY
2FNFCNyHT s TEMP34ARGCORGTFACY TFIN
3COR1+COR21COFCO9COFCLsCOFC29CUFCR4COFCl
4CUFCS59COFC69COFCT9COFCRICOFCNBICOFCMNTICOFCNGS
SCOFCNS s COFCN4 9 COFCn39COF CNE29CUFCNL o Cl CNO

COMAON T2(73+5)95(T7616)

COMMON TDENyALPHAIBETAWJ1 4J2¢yARGPAC

COMMON NIDENSNINTT ¢ NZEMAXGZETA(201) oPrOFRE(201)
INTYPE ¢ TEMPENJENDIFF gRECOIL yRESGAM,REGALZ,
2INDFIGETININSFITINT yGAMQ s GAMEVE 9 GAMODV s
3FISTARWFIFINSFISOFNGFIINTF9FIERR,
4NF ToNSOF o FISUIFsFISNERSF IALMUYF IREMU,
SNCOUNT oFIHTWFIINTE (G) oFICOMPF ICALD
ANSOCNTWFISOIT(9) yFSOCOMeFSOCL D
TFEVSUWFODSUWFSOEVIFS000«F TARGYFIFCNY
RFIALPH.F IBET+F 16aM

CUMMON AFACTOSTE»

CUMMON FACSIGySIGMASIGMACSIETINO,
1RECMAX sHREC 9y AFARFCyFPSMAX G HEPS s AFAEPS
2NLIMIML_IMOREC(50) 9EPS(50) +SELU(5n) +STUELND(50) »
ISRF(50450) 9SIGEF (50450) yUEHARA(50,50) ¢
SGALPHEG(50) oBETFG(S0) sAFIELD(12) s
SINMX0 s INMPLA s INMPLS ¢ TIMVAR(T73¢28) s GAFVFC(72428) 1GAODFC(72+28)

OMF LAA=ARS (OMEGA)

HTQ=TINTV/3.

ARGZ o SHHTO®OMEGAA

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

GO To 3¢

IF (ARG=,1330078T7E=04)103+103,104

HIN=.17734382E~04/0MEGAA

GO TO 390

1F (ARG~ ¢39902361F=04)105+105,106

HInz=.53203147E=04/0MEGAA

GO TO 30

1F (ARG=,11970708E=03)1074107,108

HIN=.15960944E«03/0MEGAA

GO TO 30

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

HTN=.47882833E=03/0MEGAA

GU To 3¢

TF (ARG=,1NT77363TFE=02)14192

HI0Z.14364850E=02/0MEGAA

GO T 30

IF (ARG=,32320912¢=02)39344

HINZ 430945493 =02/0MEGAA

GU T 30

1F (AHG=.96962736F=02)54516

HIP=s1292B364RE=~(]1/0MEGAA

GO TO 30

IF (ARG=,29088821F =011 74798

HTN=,347850945E=01/0MEGAA

GO TO 30

1F (AKG=,BT266463F=01)9¢9910

HT02.116355283/0MEGAA

GO TO 30

IF (ARG=,26179939)11,411,12

HTIN=,349065850/0MEGAA

GV T 30

IF (ARG=,78539816)13,13,14

HT0=1,04719755/0MEGAA

GO TO 30

IF (ARG=2,3561945)15,15416

HIN=3,14159265/0MEGAA

GO TO 3¢

IF (ARG=7,0685835)17,17,18

HT029,42477796/0MEGAA

GO Tu 3¢




000132
0060135
000137
000lav
000143
000145
000140
000151
000153
000154
000156
000160
ooo0l6l
000163
000165
000167
000171
000173
000174
000176
000201
000203
000204

000002

000002
000002
000002

000002
000002

000002
puooLs
000004
000005
000006
000007
0000607
000010
000011
000012
000014
000015
000016
000020
o0o0n22
000024

18
19

20
21

22
23

24

25

26

27
30

IF (ARG=21.205751)19,419,20
HTN=28,2743339/0MEGAA

GO0 T0 30

1F (ARG=63.617252)21421422
HT0=84,8230016/0MEGAA

GO0 Tn 390

1F (ARG=190,85]175)23,23+24
HTNEZ254,469005/0MEGAA

GO TO 30
ARG1=ARG/381.703507
ARGZaAINT {ARG])
ARG3=,54ARG2
ARG4=ARG3+,51

ARGS=AINT (ARG3)

ARGH=AINT (ARG4)

IF (ARG6=ARGS) 25425426
OUINT=ARG2+1

GO TO 27

ODINT=ARG2
HTNsODINT#T763,6407018/0MEGAA
TINTO=3,4#HTO

RETURN

END

$¢  #ee@COMMENT CARD To RREAK UP BATCH cOMPILE
$IBFTC FORC DECK

SUBROUTINE CONTRO

COMMUN TNDSETINT,TINTVIOMEGAZUMEGAAYTINTOY
1SFINALSERReTIMEsFIRST4FINALOFCNoFSFCNY
2FNFCNyHT A TEMPIZARGCORy TFACYTFIN,
3COP1+COR29COFCO9COFC]14COFC2eCOFC34COFCay
4CUOFCS9COFCOsCOFCTCOFCBsCOFCNBsCAFCNTICOFLNG
SCOFCNS 9y COF CN4 9y COFCN39COFCNZ s CUFCMY v COF LND
CUMMON T2 (7395)+s5(7496)

COMMON INEN+ALPHASRETA2J1,4J24ARGPAC

COMMON NIDENeNINIToNZEMAXGZETA(201) o PHOFRE (201)
INTYPE » TEMPENJENDIFF s RECOIL yRESGAMRERBALZ
2INDF L9t TININOFITINT  GAMO s GAMEVE 9 GAMONU
3FISTARGFIFINSFISOFNGFIIMNIFsF IERR,
GNF TINSOF o F ISOIFsFISOERFIALMUYF IREMU
SNCOUNTsFTHToFIINTE(Q) oFICOMPFICNHLNY
6NSNCHT 9 FISOTIT(9) yFSNCOMF SOCLD
TFEVSUSFONSUsFSOEVIFSOODF IARGFIFCNe
BFIALPHF IBET9FIGAM

COMMON AFACTUSTE?

COMMON FACSIGeSIGMA+SIGMACIETINO,

1RECMAX s HREC 9 AF ARECyEPSMAX yHEPS s AFAEPS Y
2NLTIMeMLIMIREC(50) yEPS (50) vSELD(S0) s STGELD(50) »
3ShE(S0950) 9SIGEF (50¢50) yDEBARA(S5NA,50) o
4ALPHEG(50) +BETEG (S50) s AFIELD(12)
STNMX0Oy INMPLG 9 IMMPLG ¢ TIMVAR(T3928) ¢ GAFVFC (72+28) ¢GAODFC(72428)
ARGP=,40

1FCIND)Y 143701

IF (OMEGA) 342943

SFInaL=,0

ERR=.0

RETUKN

FIPST=,0

TIME=F IRST

CALL FCHNCAL

ESFCNEFCN

ARGPAC=.0

Jl=0

FINLIM=]1.57079633/0MEGAA
TF(FINLIM=TINTV) 494,45

FINMALSFINLIM

TIME=FIMaAL

19




00002% CALL FCNCAL

000026 FINFCN=FCN
000030 IFREIN=Q

000031 GL Tu 6

000031 5 FIMALSTINTV

000033 TIME=F IMNAL

00003« CALL FCNCAL

000035 FNFCN=FCN

000037 1PRE [N=]

000040 6 J2=1

000041 Ny 7 K2=145

000043 T T2(J24K2) =60

000051 8 HTzF INAL=F IRST

000053 9 TEMP3=,0

000054 ARGLORE3 , “OMEGAASHT

000057 CALL FACFIN

000060 T2(J2+341)=T2(J2s1)¢TFIN

000064 HI=H1/3,

000065 ARGCORE3 POMEGAAGHT

000067 cuLl FACFIN

00007¢C CALL ENDSUM(1,2)

000072 CALL CORRI1

000073 T2(J2¢142)5T2(J2,42) ¢+ TFIN*THFAC* TEMP 34CUR]
000101 11 HI=HT/3,

000103 ARGUORE3 4 #OMEGAAGHT

00010% CALL FACFIN

000106 CALL ENDSUM{1,+8)

000110 CALL NEXSUM(2444547)

000113 CALL CORR1

000114 CALL CORR2

0v011% T2(J2+4193)3T2(J243)+TFIN+TFACHTEMP3+rUR]L+COR2
00012« AMAGSABS (T2(J2+41451))¢aBS(T2(U2+142))+a8S(T2(J2+]103))
000132 IF (AMAG) 19419610

000134 10 Tt (J2=3)3109318+318

000137 318 TF (J2=4)319493194310

ovolae 319 IF (ARGP=264)311913413

000145 310 tF (AKGP-804)311913,13

000150 311 COMP=ARS(14=12(J2+¢143)/T2(J2+112))
00015% IF(COMP=ETINI)12412413

000157 12 COMP=AHS({1.=T2(Jp*143)/T2(J2+101))
000164 IF (COMP=ETINT)19,19,13

ooules 13 HI=HT/3,

000179 ARGCOR=3 ,#OMEGAARHT

000172 CALL FACFIN

000173 CALL EMDSUM(1426)

0nol7s CALL NEXSUM(244923,29)

000200 CALL FOLSUM(S5,.79a919¢20+22)

000204 CALL SMSUM(1Us16,43)

000207 CALL SMSUM(11¢17.3)

oov212 caLL CORR1

000213 CALL CORR2

000214 T2(J2+194)=T2(J2.4) +TFIN+TFACHYTEMP3+~UR) «COR2
000223 IF (AHGP=242.)313.15,415

00022% 313 CUMP=ABS(1e=T2(JP+1e4)/T2(J2+193))
000232 IF (COMP=ETINTY14,14,15

000234 14 CUMP=ABS{1.=T2(J2+1,6)/Tc(J2+142))
000241 1F (COMP=ETINT)I21,21,415

000263 15 MT=HT/3,

000245 ARGCOR=3,%OMEGAA®HT

000247 CALL FACFIN

000250 CALL ENDSUM(1,480)

000252 CALL NEXSUM(2443577,79)

000255 CALL FOLSUMI(S¢TeR+73974076)

000261 CALL SMSIM({10470,3)

000264 CAILL SMSUM(11471,3)

000267 CALL CORR1

000270 CALL CORRZ2

000271 T2(J2+145)2T2(J2,5) « TFIN*TFAC*TEMP3+nUR1+COR2
000300 DU 16 K2e145

000301 16 T2(J2+1yK2)=T2(J2¢145)

000310 GO T 23




000311
000313
000314
000323
000324
000326
000327
000336
000343

000346
000347
000351
000353
000355
000356
000360
000361
0003643
000364
000365
000374
nNoo37%
000400
000403
000410
000412
000415
000417
000421
000421
000423
000424
000426
000430
000432
000434
000437
pnnsal
0h044r
0004465
000447
000452
000454
00045%
000456
nN004S7
000460
000462
000463
000463
000465
000466
000467
QuasTL
000471
000473
000474
neoé’e
000476
000477
000500
000501
000503
QU0504
000%50%
0005046
000Se7
ouoSto
000512
000513
000514

22
23

24
25

26
27
271
272
r4:
29

30

35

36

37

38

ABC=1.

DU 20 K2=195%
T2(J2+14K2)2T2(J241+3)

G0 TO 23

ABC=1,

N0 22 KP=145
T2(JP419K2)=T2(Jp¢] ¢4)

COMP=ARS (1.=T2(J215)/T2(J2+1,5))
ARGP= (FINALFIRST) /KT

ARGPAC=ARGPAC+ARGP
IF (IPREIN) 25425927
FIRST=FINLIM

FINaL=F INLIMeTINTO
FSFCI=FNFCN

TIME=F INAL

CALL FCNCAL
FINFCN=FCN

Jl=1

N0 26 K1=1+6
S(Ulex1)=T2(J2¢1,5)
GL TO 39

IF (COMP-ETINTI27)9271+28
IF (J2=2) 3042724272
COMP=AHS(1e=T2(J2*1¢5)/T2(J24145))
IF (COMP=-FTINT) 29,29,28
IF (U2=1NMX0) 30929929
SFINAL=T2(J2+1+5)
FRR=COMP

RETURN
EINTU2=2FLOAT (J2)
ARGP1=,5#EINTY2
ARGP22ARGP1* .51
ARGP3I=AINT (ARGP1)
ARGP4=AINT (ARGP2)

IF (ARGP4=ARGP3) 3019301431
F (J2=NINIT)32+32+3)
ADDENND=F INAL=FIRST
GO Tu 33
ADDEND=3 4% (FINAL=F [RST)
GF INAL=F INAL*ADDEND
IF (F INLTM=GF ItiAL) 34434935
FIRST=F INAL
FSFCN=FNFCN
FINALSFINLIM

TIME=F INAL

CAL L FCNCAL
FNFCN=FCN

IPREIN=0

GO TO 36

FIRST=zF INAL
FSFCN=FNFCN

FINaLaGF INAL

TImE=F INAL

CALL FCNCAL
FHNFCN=FCN

IPREIN=1

Jé=Jael

GO TO B

FIRSTzoo

TIME=FIRST

CALL FCNCAL
FSFCMN=FCN

AKGPAC=,0

Jazso

FIMAL=TINTO

TIME=F INAL

CALL FCNCAL
FNFCNSFCN

Jl=l

NO 38 Kl=l46
S(JleK1)=e0

OMIT

21



060522 39 1apJl=0

000523 INDJLPEQ ,
000528 40 HT=TINTO

000526 41 ARGCOR=OMLGAA®HT

00053v 4?7 IF(INDJYY43143454

000532 43 TF(ARGCOR=3414150)54944944

000535 44 1F(INDYGT 45047

000530 45 APG1=0MEGAA%FIRST/3.14159265 ,
000541 OMINTI=AINTY (ARG]) !

000543 TF(ABS (ARGLI=OMINT1) =1 E=0) 534539145
000547 145 1F (AHS(ARG1=UMINTI=1e)=1:E=6)53+53145
0005SY% 46 FIMAL=3,14159265¢(0OMINT1¢)e) /JUMERAA
000561 TIME=F 1AL

000962 CALL FCNCAL

000563 FNFUNSFCN

000565 HT=F INAL=FIRST

00u567 ARGCUR=OMEGAA%HT

000570 GO To 2

000571 47 ARGI=OMEGAA®FIRSYT/1,57077633

000574 OMINTI=ATINT (ARG])

000576 ARG2=45#0OMINTY <
000577 ARG3I=AKG2+,51

000601 ARG4ZAINT (ARG2)

000603 ARGB=AINT (ARG3)

000605 If (ARG5=ARG4)S50+50,48 L
000607 48 TF (ABS (ARG1=OMINT1) =1 ,E=6)93,53443 °
00061s 49 FIMAL=Z],57079633#(OMINTL+24) /UMEGAA
000620 TIME=F INAL .
000621 CALL FCNCAL

000622 FMFCN=FCN

000624 Hi=FInNaL=FIRST

000626 ARGCORSOMEGAA#HT

000627 G Tu 52

000630 H0 TF (ABS (ARG 1 =OMINT =]e)=1eE~6)53483¢9)
0n0636 51 FIMAL=],57079633¢(OMINT1+1e) /JUMFRAA
000642 TIME=F INAL

000643 CALL FCNCAL

000644 PHFCM=FCN

000b4b HT=F [NAL=FIRST

000650 ARGLORSOMEGAA®RKT

000651 %2 nNJIP=)

000652 53 INDJL=]

000653 S4 TEMP3=,0

000654 CALL FACFIn

000A5% S(J1+141)=S(J1s 1) ¢TFIN

000661 HT=H1/3,.

000662 ARGCOR=OMEGAA®HT

000664 CALL FACFIN

000665 CAlLLL ENDSUMI1.2)

00667 CALL CORR]

000671 S{U1+162)2S(J192)+TFINeTFACH#TEMPI+CORL
0006 /6 %6 HT=HT/3.

000700 ARGCOR=OMEGAAHHT

000701 CA|l L FACFIN

000702 CALL ENDSUM(lsy)

000704 CALL MEXSUM(2449597)

000707 CALL CORR1

0uo71L0 CALL CORR2

000711 SlUL*193)3S(JL1e3)*TFIN+THACHTEMP R+ CORL+COKRD
000720 AMAGZARS(S(J1419)))¢ARS(S(Jl+1e2))+¢ARS(S(J1e1093))
000726 IF{AMAG) 67467455

000730 55 JF (J1=3)1559163+163

000733 163 JF(J1=4) 16491644155

000736 164 IF (ARGP=26.) 156v58,58

00074} 155 IF (ARGP=80.)156958,58

000746 156 COMP3ABS(1e=S(J1e143}/S(J1¢1,42))
000751 IF(COMP=ETINT)IS7,57,58

000753 57 CUMPSAHS(le=S(Jl+1e3)/S(J1¢1e1))
000760 IF(COMP=t TINT)67,67458

000762 58 HI=HT/3,

000764 ARGCORIOMEGAASHT



000765
000766
000770
000773
000777
001002
001005
001006
001007
001016
001020
001025
001027
001034
0010306
001040
001041
001042
001044
001047
001053
001056
001061
oo0lu62
001063
oolove
001076
001100
001105
001107
0nllle
001116
001117
001120
001122
001125
001131
001134
001137
onllan
0011lal
001150
001151
001160
00ll6l
00lle63
001164
001173
001174
001176
001177
001206
001207
001211
0o0l212
oole21
001226
001231
001232
001234
001235
001237
001242
001245
Qgl2se
001255
001256
001261
001264
001266
00lee7

158
59

60

61

62
63

64
67
6R
69
70
71

72
73

76

176
77
185

78
178
179
180

CALL FACFIN

CALL ENNSUM(1426)

CALL NEXSUM(294923,25)

CALL FOLSUM(547¢89199204922)

CALL SMSUM(104916,3)

CALL SMSUM(11417.3)

CALL CORR1

CALL CORRZ2
S(J14144)8S(J1ys4)¢TFINeTFAC®TEMP34COR1*COR2
IF (ARGP=242.)158,60,60

COMP2ARS (1 e=S(Jlelrs)/S(U10]1e3))
IF(COMP=ETINT}59,59,60
COMP=ABS(1le=S(Jlelea)/S{J11,2))
IF(COMP-ETINT} 69,694,460

HT=HT/3,

ARGCOR=OMEGAA®HT

CALL FACFIN

CALL ENDSUM(1+80)

CALL NEXSUM(2¢4¢T7T4T9)

CALL FOLSUM(S54T7+80739T74976)

CALL SMSUM(10+70,43)

CALL SMSUM(11s71,3)

CALL CORR1

CALL CORR2
S{Ul+1+5)2S{U1+S)*TFINSTFAC®TEMP34COR1*COR2
COMPZARS(1le=S(J14145)/S(J1%1,4))
IF (COMP=ETINT)61,461462
COMP=ABS(1e=S(J1e148)/S(J1¢1,43))
IF (COMP=ETINT)71,71462

I1F (ABS (ARGCOR®1404719755) =l sE=6)63163¢71
HT=HT/3,.

ARGCOR=OMEGAA®HT

CALL FACFIN

CALL ENDSUM(19242)

CALL NEXSUM(29492394261)

CALL FOLSUM(5+7+8923542364238)
CALL SMSUM(104232,3)

CALL SMSUM(11+23343)

CALL CORR1

CALL CORRZ2

S(J14146)3S5(J196) ¢TFINeTFACH*TEMP34COR] ¢COR2
DO 64 K1zl46
S{Jl*leK1)IZS(J1%196)

G0 TO 73

ABC=1l.

NO 68 Kl=le6
StULl*]14K1)35(J]1¢]193)

60 T0O 73

ABC=S] .

pO 70 K1=xle6
S(J1l*1,K1)=S(J1*144)

GO TO 73

ABC=1l,

DO 72 Klal,b
S(Ul+laK1)=S{J1¢195)

COMP=ABS (14=S(J145)/S(J1¢195))
ARGP= (FINAL=FIRST) /HT
ARGPAC=ARGPAC+ARGP

J1POLD=JIP

Ji1p3Jl=INDYLP

IF (J1P=J1POLD) 1809e1B0,4176
IF(JIP=4) T8 77477

IF(COMP=ETINT) 185,185,180
COMP=ABS (1e=S(Jl=1458)/5(J1¢1,5))
IF (COMP=ETINT)R5,85,180

IF(IND) 178491804178

1F (J1P«3)180+179,179

1F (COMP=FETINT)18591R5,180
EINJIP=FLOAT (J1P)
ARGP 1=, S#EINJIP

ARGP23ARGPL+451

UMIT

a3




nola7rl ARGP3=AINT (ARGP1)

001273 ARGP4=AINT (ARGP2)

001275 1+ (ARGP4=ARGP3) 79979486

001277 79 IF(J1IP=NINIT)B80+R0,86

pol1302 80 IF(JIP=INMX0)Bl9R44R4G

001305 81 FIRST=FINAL

001307 FSFCN=FMFCN

001310 IF(JIP=J1POLD)Y 14241824181
001313 181 TINTN=3,#TINTO

001315 182 FIMAL=FINALSTINTO

001317 TIME=F INAL

001320 CALL FCNCAL

061321 FNFCN=FCN

001323 IF (OMEGAAWF INAL=G F+07)82,85,85
001326 82 Jl=Jlel

00133¢ GO T 40

001330 84 CUOMP3ABS(1ewS(Jlaly5)/S5(J1+1,5))
001335 85 SFINAL=S(J1+1+5)

001337 ERR=COMP

001341 RE TURN

001341 86 TH(JIP=INMX0)B7 984484

001344 87 FIRST=FINAL

001346 FSFCNSFNFCN

001347 FINAL=FINAL+TINTg

001351 TiME=F INAL

001352 CALL FCNCAL

001353 FNFCN=F CN

00135% IF (OMEGAA#F INAL=5E«0T7)82,85,85
001361 END

g9 e eCOMMENT CARD T0 BREAK UP BATCH COMpILE
SIBFTC FORD DECK
SURROUTINE EMNHNSUM{K]1KNL1)

000004 CUMMON INDGETINT TINTVsOMEUAUMERAAYTINTOY
1SFINALSERRy TIME « FIRSToFINAL9FCNoFSFCNY
2FNFCHNyHT ¢ TEMP3 3 ARGCOR,TFACI TFINy
3CUR1+COR29sCOFCOICOFCLsCUFCRsCUFC34COFCéy
4COFCS4COFCO9COFCT9COFCHeCOFCNBCAFCNTCOFUNG)
SCOFLHn s COFCN4 s COFCN3IZCOFCN29CUFCNT +CnF CNO

000004 COMMON T2(73¢5)45(7496)
000004 CUMMON INEN9ALPHAIBETA«J14J24ARGHAC
000004 COMMON MNIDENSNINITGNZEMAXZETA(201) +PHOFRE (201)

INTYPE 9 TEMPENSEND TFF 4 RECOIL vRESGAMIREGAL2
2IHDE [ yETININSFITINT s GAMO ¢ GAMFVF o sAMONY o
IFISTARCFIFINSFISnFNsFIINTFIFIERR,
4NF ToNSOF «FISOIFsF ISNERFLALMUYFIREMU,
SNCOUNT+FIHToFIINTE (9) yFICOMP4F ICNLDY
ENSNCHNTWFISOIT(9) FSNCOMeFSOCLD
TFEVSUFODSUFSOEVFSONDF IARGIFIFCNY
AF 1ALPHWF IBETsF I1GAM
00000« CUMMNON AFACTO4TE?
000004 CUMMUN FACSIOySIGMASIGMACETINO,
I1RECMAX s HREC s AF ARFCoEPSMAX yHEPS s AFAEPS s
2NLTMeMLIMIREC(50) sEPS(H0) o DELUV(50) o STUELD(SO) 0
ISKF (50950) 9SIGEF (50950) yVEBARA (S50 450) s
4ALPHEG(50) +BETEG (S0) s AFIELD(12) s
S5TNMAQU s INMPLG Y TMNMPLGE ¢ TIMVAR(T3928) ¢y GAFVFC(72928) +GADDFC(T2428)
000004 CUFC3=COFC1

000005 COFCe=COFC2
000007 COFCN3=COFCN1
000010 COFCN6=COFCNZ
000012 IF(IND) 24142
000013 1 EN=FLOAT (K1)
000015 TIME=F IRSTeEN®HT
000020 CALL FCNCAL

000024 CUFC1=FCN*COS (OMFGA#TIME)




000032 COFCN2=COFCl

000033 TEMP3mTEMP3¢COFCY

000035 EN=FLOAT (KN1)

000036 TIMERF [RSTOEN®HT

000041 CALL FCNCAL

000045 COFCN1aFCNCOS (OMEGA®TIME)
000053 COFC28COFCN]

nooLS4 TEMP3=TEMP34COFCN]

no00S6 RETURN

000056 2 EN=FLOAT(K1)

000060 TIMESF IRSTeEN®KT

000063 CALL FCNCAL

000067 COFC1=FCN#SIN(OMEGA® T IME)
000075 COFCNZ2=COFC)

000076 TEMP3=TEMP3¢COFCY

000100 EN=FLOAT (KN1)

000101 TIMESFIRSTeEN®HT

000104 CALL FCNCAL

000110 COFCNI=FCN®SIN(OMEGA®TIME)
000ll6 CUFC22COFCN1

oool1l7 TEMP3=TEMP3+COFCN]

000121 RETURN

ovoel21 END

$4 wRo®CUMMENT CAKD Tn BREAK UP HATCH cOMPILE
SIBFTC FORE DECK
SUBROUTINE NEXSUM(KPsK&9IKN&9sKN2)

000006 COMMON INDsETINT4TINTVsOMEGA,OMEGAAGTINTO
1SFINALYERRe TIMEsFIRST4F INALIFCNeFSFCNY
2FNFCNoHY s TEMP3 ¢ ARGCOR o TFACY TFIN,
3COR19COR29COFCNICOFCL+COFC29CUFC3,COFCh
4COFC59COFC69COFCT9COFCB9COFCNBeCNFCNT s COFCNG,
SCOFCNG « COFCN4 9 COFCN3 9 COFCN2 9 COFCAY « COFCND

000006 COMMON Y2(73+5)95({7646)
000006 COMMON IDENsALPHAWBETA»J19J29ARGPAC
000006 CUMMON NIDENSNINIT NZEMARZETA(201) +PHOFRE (2011

INTYPE 9 TEMPENSENDIFF 4RECOIL ¢+ RESGAM(REGAL2
ZINDFIWETININGFITINT y6GAMO 9 GAMEVE ¢ GAMOND 9
3FISTARGFIFINIFISOFNGFIINTFIFIERR,

4NF ToNSOF (FISOIF o ISOER,FIALMUSFIREMU,
SNCOUNToF THToFTINTE(9) oFICOMPFICOLD
6NSONCNT sF ISOTIT(9) 4FSOCOMsFSOCLD
TFEVSUsFODSUsFSOEVIFSOODFIARGYFIFCNY

BFIALPH.FIBETFI1GAM
000006 COMMON AFACTOLTE?
000006 COMMON FACSIGeSIGMA.SIGMACYETINO,

1RECMAX s HREC 9 AFARFCyEPSMAX 4HEPS s AFAEPSY

2NLIMeMLIMIREC(50) +EPS (S0) +SELD(S0) 9STGELD(50) o

3SKE(50950) 9 SIGEF (50+50) +DEBARA(50,50) »

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

SINMX0 s INMPL4 9 INMPLE s TIMVAR(73+28) ¢ GAEVFC(72428) 9yGAODFC(72+28)
000006 IF(IND)24102

000007 1 EN=FLOAT(K2)

000011} TIMERF IRSTeEN®HT

000014 CALL FCNCAL

000022 COFC2eFCN4COS (OMEGASTIME)
000033 COFCNT=COFC2

000034 TEMP3=TEMP3+¢COFCp

000035 EN=FLOAT (K&)

000036 TIME=SF IRSTHENS#HT

000041 CALL FCNCAL

000067 COFC4EFCN*COS (OMEGA#TIME)
000060 COFCNS=COFCé

000061 TEMP3I=TEMP3+¢COFCs

000062 EN=FLOAT (KNG)

000063 TIMESF IRST+EN®HT

000066 CALL FCNCAL



00007«
000105
000106
000107
000110
n0ooll3
000121
000132
000133
00013«
000135
000137
000142
000150
00016l
000162
000163
000164

000167
00017%
00n2uv6
0goz207
ovv2lvu
onn211
000214
000222
0v0233
000234
000235
000236
000241
000247
000260
000261
000262
0u0264
000265
000266

000007

000007
000007
000007

000007
000007

COFCN4=FCN®COS (OMEGA®TIME)
COFC5=COFCNG
TEMP33TEMP3+«COFCN4
El=FLOAT (KN2)
TIMESF IRSTSEN®HT
CALL FCNCAL
CUFCNZ2=FCN#COS (OMEGA®TIME)
CUFL7=COFCN2
TEMP3=TEMP3+COFCN2
60 70 3

? FN=FLOAT(K2)
TIMESF TRSTSEN®HT
CALL FCNCAL
COFC2=FCM¥SIN(OMEGA®TIME)
COFCNT=COFC2
TEMP3I=TEMP3+COF C2
EN=FLOAT (K&)
TIMESF IRST«EN#HT
cALL FCNCAL
CUFC4xFCNY*SIN(OMFGA# TIME)
COFCNS=CNFC4
TEMP3I=TEMP3+COFC4
EN=FLOAT (KN&)
TIMESFIRSTSEN®HT
CALL FCNCAL
COFCNGaFCNSSIN(OMEGA®TIME)
CUFCS=COFCNG
TEMP3I=TEMP3+COFCNG
EN=FLOAT(KN2Z)
TIMESFIRST+EN®HT
CALL FCNCAL
CUFCN2=FCHN#SINI(OMEGA®TIME)
COFCT=COFCN2
TEMP3=TEMP3+COFCp2

3 CUFCA=COFCHN]
CUFLB=COFC]
RETUKN
END

so  #e#COMMENT CARD To BREAK UP BATCH COMPILE
$IBFTC fOKF NECK

SURROUTINE FULSUM(KSeK79KBIKNBoKNT7 sKNS)

CUMMON TNDETINTSTINTVeOMEGAOMEGAATINTOY
1SFINAL oERReTIME o FIRSToF INALSFCNIFSFCNo
2FNFCNgHT o TEMP3 s ARGCORy TFACY TFIN,
3COR1+COR29COFCOsCOFCLlsCOFC29CUFC34COFCly
4CUFCS¢COFC69COFCT79COFCRICOFCNBICOFCNTICOFCNGYy
SCOFCNS ¢ COFCN4 ¢ COFCN3I s COF CN2 9 CUFCNY +COFCNO
CUMMON T2{73+5)¢S5(7496)

COMMON IDENsALPHA'RETAWJ]yJ24ARGPAC

COMMON NIDENONINIT NLZEMAXGZETA{20n1) +PHOFRE (201) »
INTYPE ¢ TEMPENSENDIFF ¢ RFCOLLRESGAM,REGAL 2,
2INDFIWETININSFITINT ¢GAMO ¢« GAMEVE 9 aAMOND s
3FISTARGWFIFINIFISOFN.FIINTFsFIERR,
4NFToNSOFsFISOIFsFISOERsFIALMUSFIREMU,
SNCOUNTsFIHToFTINTE (G) o FTCOMPFICALD s
ONSNCNTSFISOIT(9) 4FSACOMeFSOCLU
TFEVSUSFODSUsFSOEVIFSOODsF TARGIFIFCNY
SFLALPHoFIBET oFIGAM

CUMMON AFACTO,TE?

CUMMON FACSIGsSIGMA(SIGMAC+ETINO,

1RECMAX s HREC s AFARFCoEPSMAX 4HERPS s AFAEPS Y
2NLIMyMLIMIREC(50) sEPS(S50) 9 SELD(S0) ¢+ STGELD(S0) »




ISKE(50950) + SIGEF (S0+50) yDEBARA(50,50) 9

“ALPHEG (50) +BETEG (50) sy AFIELD (12}

SINMXO¢ INMPLA ¢ INMPLS s TIMVAR (73428 GAEVFC (72428) +8a0DFC (72428
000007 IF(IND) 24192

000010 1 EN=FLOAT(KS)

000012 TIME=F IRSTCEN®HT

000015 CALL FCNCAL

000025 COFCS&FCN*COS (OMEGA® TIME)
000037 TEMP3I=TEMPISCOFCS

000040 ENsFLOAT(KT)

000042 TIME=F IRST+EN®HT

000045 CALL FCNCAL

000055 COFCT=FCN®COS (OMEGA®TIME)
000067 TEMP3IaTEMP3I*COFCY

000070 EN=FLOAT (K8)

000072 TIME=F IRSTeEN®HT

000075 CALL FCNCAL

000105 COFCBaFCN*COS (OMEGA® T IME)
000117 TEMP3=TEMP3+4COFCR

000120 ENsFLOAT (KNB)

000122 TIME=F IRSTeEN®HT

000125 CALL FCNCAL

000135 COFCNB=FCN®#COS (OMEGA®T IME)
000147 TEMP3sTEMP3¢COFCNS

000150 EN=FLOAT(KNT)

000152 TIME=F IRSTeEN®HT

00015S CALL FCNCAL

000165 COFCNT=FCN®#COS (OMEGA®TIME)
000177 TEMP3=2TEMP3+COFCNT

000200 EN=FLOAT (KNS)

000202 TIMESF IRSTeEN®HT

000205 CALL FCNCAL

000215 COFCNE=FCN#COS (OMEGA®TIME)
000227 TEMP3=TEMP3+COFCNS
000230 RETURN

000231 2 EN=FLOAT(KY)

000233 TIMEZF IRSTeEN®HT

000236 CALL FCNCAL

000246 CUFCSaFCN*SIN(OMEGA®TIME)
000260 TEMP3=TEMP3+COFCS

000261 EN=FLOAT(KT)

000263 TIME=F IRSTeEN®HT

000266 CALL FCNCaL

000276 COFCT=FCN*SIN(OMEGA®TIME)
00031¢ TEMP3I=TEMP3I+COFCY

000311 EN=FLOAT(K8)

000313 TIME=F IRST+EN®HT

000316 CALL FCNCAL

000326 CUFCHEFCNYSIN(OMEGA®TIME)
000340 TEMP3I=TEMP3+COFCp

000341 EN=FLOAT (KNB)

000343 TIME=F IRSTeENGHT

000346 CALL FCNCAL

000356 COFCNB=FCN#SIN (OMEGA®*TIME)
000370 TEMP3=TEMP3¢COFCNSB

000371 EN=zFLOAT (KN7)

000373 TIME=F IRSTSEN®HT

000376 CALL FCNCAL

000406 CUOFCNTsFCN#SIN(OMEGA®TIME)
00042V TEHMP3=TEMP3#COFCNT

000421 EN=FLOAT (KNS)

000423 TIMESFIRSTeEN®HT

000426 CALL FCNCAL

000436 COFCNSEFCN#SIN (OMEGA®TIME)
000450 TEMP3sTEMP3+4COFCNS

000451 PETURN

000452 END



$% s4adCOMMENT CARD TO BREAK UP BATCH cOMPILE
$1BFTC FOKG DECK
SUKROUTIME SMSUM (K] K2eK3)

000005 COMMON INDsETINT TINTVIOMEGAUMEGAASTINTOY
1SFINALYERRy TIMEWFIRSToF INALWFCNoFSFCNY
2FNFUNGyHT ¢ TEMP3 4 ARGCNRs TFACS TFINy
3CUR1yCOR29COFCOsCOFCLoCOFC29CUFC34COFCEy
4CUOFCS54COFCbICOFCT9COFCBCOFCNBICAFCNTICOFCING,
5CUFCMS ¢ CNFCN&G 9y COFCM3 2 COFCN29 CUFCNY o CnFCNQO

000005 COMMON T2(7315)¢5(T7496)
000005 COMMUN IDENyALPHAWBETA+J14J24ARGPAC
000005 COMMON NIDENsNINIT,NZEMAXyZETA(2n1) +PHOFRE (201) s

INTYPE s TEMPENSENDIFF sRECOIL yRESGAMREGALZ s
2INDF I ETININSFITINT«GAMO »GAMEVE ¢GAMODD ¢
3FISTARIFIFINSFISOFNGFIINIFeFTIERR,

4NF TaNSOF yFISOIFyFISOERF LALMUSFIREMU,
SNCOUNT o F THT 9 FIINTE (Q) 4 FICOMP 4F ICNLD)
6NSOHCHTWFISOIT(9) FSNCOMeFSOCLD
TFEVSUGFODSUsFSOEVFSOODF IARGIFIFCNy

HF IALPHFIBETFIGAM
000005 COMMON AFACTOLTE?
000V05 CUMMUN FACSIGeSIGMA4SIGMACETINO,

1IRECMAX yHRECyAFARFCoFPSMAAR JHEPSsAFAEPSY
ZNLIMsMLIMOREC(50) sEPS(50) o SELL(5n) +STGELD(50) »

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

GALPHEG(50) +BETEG(50) s AFIELD(12) s

STINMX0y INMPLG 9 INMPLG ¢ TIMVAR(73428) ¢ GAFVFC({T2¢28) +GAODFC(T2+28)

000005 TF (IND)Y 3413

000006 1 DU 2 NeKlsK29sK3

000010 FN=FI.OAT (N)

000011 TIME=ZF IRSTeENGHT

000014 CALL FCMCAL

000021 2 TEMP3xTEMP3eFCN#COS({UMEGA#TIME)
000034 RETUKHN

000034 3 DO & MNSK1eK29K3

000036 ¢ NxFLOAT (N)

000037 TIME=F TRST+EN#HT

000042 CALL FCNCAL

000047 4 TEMPI=TEMP3IFCN®SIN (OMEGA#TIME)
000062 RETURN

000062 EN{

$¢  ##avCUMMENT CAKD TOo BREAK UP BATCH COMPILE
$SIHFTC FORH DECK

SUBROUTIME FACFIN

000002 COMMON INDETINT ¢ TINTVIOMEGA4UMERAASTINTO
1SF INALsFRRy TIME s FIRSToF INALWFCNyFSFCNY
PFNFUN9HT 9 TEMP3 4 ARGCOR s TFAC TFIN,
3CORL+COR2sCOFCOICOFCL COF C2sCUFCI4COFCay
4COFCS¢COFC6ICOFCT9COFCBeCOFCNBICAFCNTICOFCNG Y
SCOFCNS s COFCN4 s COFCN3 9 COFCN2s COFCM1 s CnF CNO

000002 CUMMUN T2(7395)sS(749¢6)
000002 CUMMON IDENsALPHAYBETAsJl9J24ARGPAC
000002 CUMMON NIDENsNINIToNZEMAX¢ZETA{2n1) s PHOFRE (201) 9

INTYPE s TEMPENsENDIFF 4 RFCOLIL ¢RESGAMoREGAL2
2INDF IyETININIFITINT 9 GAMDIGAMEVE » GAMONU ¢
3FISTARGFIFINSFISOFN.FIINTFeFIERR,

4NF ToaNSOF s FISOIFoFISOERIF IALMUYF IREMU,
SNCOUNToF THT9FIINTE (9) o FICOMP4FICOLU
6NSOCNTFISOIT(9) 4,FSOCOMIFSOCI Dy
TFEVSUyFODSUsFSOEVIFSOODsF TARGIFIFCNy

8F1ALPHFIBETF1GAM
ooouo2 COMMUN AFACTOyTE2
000002 CUMMON FACSIGsSIGMASIGMACIETINO,

1RECMAX o HREC s AFARFCoEPSMAX yHEPS e AFAEPSY
2NLIMIMLIMIREC(S0) sEPS(S0) oSELD(50) +STGELD(50) »




000002
000005
000012
000015
000017
000020
000022

000040
000042

000061
000062
000064

000102
000103

000122
000123
000128
000126
000130
000135
000137
000141
000146
000151
0001582
000154
000161
000163
000165
000172

000175
000176

000002

000002
000002
000002

000002
000002

ISKE(50¢50) vSIGEF (50¢50) vDEBARA (50 ,50) »
4ALPHEG(50) +BETEG (S50) o AFIELD(12) ¢
SINMX09 INMPL& ¢ INMPLE 3 TIMVAR(T73928) ¢GAEVFC(T2+28) +GAODFC(72928)
IF (ARGCOR=1405) 44141
1 SINDISSIN(S*OMEGA®KHT)
TF1=2({2,4SIND1) / (HT@ (OMEGA®#*2) )
TFACE2,*SIND1*TF1
IF(IND) 34243
2 TIMEmFIRST
TFIN3FSFCN® («SIN (OMEGA®#TIME) /OMERA
1¢TF1®SIN(OMEGA® (TIME® ¢5#*HT)))
TIME=F INAL
TFINSTF INeFNFCN® (SIN(OMEGA®TIME) /OMEQA
1=TF14SIN(OMEGA® (TIME=,5%HT)))
RETURN
3 TIME=FIRST
TF INFSFCN# (COS (OMEGA®TIME) /OMEGA
1=TF14COS(OMEGA® (TIME® ,58HT)))
TIMESF IMAL
TFINRTFIN®FNFCN® (=COS (OMEGA®TIME) /OMEGA
1+TF1#COS(OMEGA* (TIME=,5%HT)))
RETURN
4 TFACBHT
IF(IND) 64596
5 TIMEaFIRST
COFComF SFCN#COS (OMEGA# T IME)
TFINS ,54HT#COFCO
TIME=aF INAL
COFCNQO=FNFCN®*COS (OMEGA®TIME)
TFINZTFIN® S#HT#COFCNO
RETURN
6 TIME=F IRST
COFCOmFSFCNYSIN(OMEGASTIME)
TFIN® ,S*HT*COFCO
TIME=F INAL
COFCNOEFNFCN#SIN (OMEGA#TIME)
TFINSTFIN® S¥HT*COFCNO
RETURN
END

#8849 COMMENT CARD To BREAK UP BATCH COMPILE

$18FTC FORI DECK

SUBROUTINE CORR}

COMMON INDJETINT,TINTVsOMEGAOMERAASTINTO
1SFINAL sERRy TIME sF IRSToFINALeFCNyFSFCN
2FMFCNeHT ¢ TEMP34ARGCOR«TFACY TFIN,
3COR1+COR2sCOFCO9ICOFCL,4,COFC29CUFCa4COFCay
4CUFC59COFC64COFCT9COFCBoCOFCNEsCOFCNTICOFCNG o
SCOFCNS s COFCNée 9 COFCNI1COFCNE s CUFCN1 9 CAFCNG

CUMMON T2(73+5) +S(7496)

COMMON IDENsALPHAWYRETAsJ] ¢ J24ARGPAC

COMMON NIDENsNINIToNLEMAKGZETA{2n1) o PHOFRE (201)
INTYPE 9 TEMPENSEND{FF ¢RECOI| yRESGAMyREGAL12y
2INDF IoETININOFITINT s GAMO 9 GAMEVE ¢ GAMODD »
IFISTARYFIFINSFISNHFN,FIINTFsFIERR,
4NFTO9NSOF9FISOIFsFISOER'FIALMUIFIREMU,
SNCOUNToFIHToFIINTE (Q) o FICOMPFICOLDY
ONSOCNTFISOIT(9) 4FSOCOMeFSOCLU Y
TFEVSU4FODSUIFSOEVIFSO00DsFIARGYFIFCN
8FIALPHFIBETsF1GaM

COMMON AFACTO,TE2

COMMON FACSIGeSIGMA,SIGMACYETINO,
1RECMAX s HREC s AFAREC ¢ EPSMAX ¢ HEPS ¢ AFAEPS»
2NLIMyMLIMIREC (50) sEPS(50) 1 SELD(50) +STGELD(50) »
3SKE(50950) s SIGEF (50+50) sDEBARA (50,50) »
4ALPHEG(50) +BETEG (50) 9 AFIELD(12)

STNMX0 s INMPLG s INMPLS ¢ TIMVAR(73428) ¢ GAEVFC (72928) +GAODFC (72+28)

29



30

ogQovo2
000005
00000A
000007

000022
000023
000024

000002

000002
000002
000vLe

000002
000002

000002
000005

0000056
000007

000052
000053
000054

000002

S

I[F (ARGCOR=1405)24101
1 CURI=,0
RETURN
2 COR1I==4125%(COFCn+COFCNO)
141066666674 (COFCL1+COFCNL)
2=+41666666TE~01% (COFC2+CUOFCN2)
CUR1aHT#COR] .
RETURM
END

wka®COMMENT CARD To BREAK UP BATCH COMPILLE

$IBFTC FORJ DECK

b 1

SUKRUOUTINE CORR2

CUMMON TNDSETINT o TINTVIUMEGA sUMEGAATINTO
ISEINALsFRKe TIME oF IRGT oF INALYFCNoFSFCry
2FINFCHNgHT o TEMP3 ¢ ARGCOR 9 TEACYTFIN,
3COR1ICORPICOFCOICOFCLsCOFC29CUFC34COFCéay
4CUFCSyCOFCHCOFCTCOFCBICOFCNBICAFCNT s COFCNG s
SCUF CuS s COF CNG  COF CN3 9 COF UN29 CUFCMY o CnF CNO

COMMUN T24(73+5)95( 746k}

COMMON IDENsALPHACBF TA9J]eJ24ARGPAC

COMMON NIDENSNINTT NZEMAX4ZETA(20n1) +PHOFRE(201)
INTYPE g TEMPENSENDTFF ¢ RECOIL yRESGAMIREGALZ
2INNDF L4ETININOFITINT yGAMO 9 GAMEVE s GAMODDs
AFISTARYFIFINIFISOFNGFIINTFoFIERR,
4NFTINSOFsFISULIFsFISOERFIALMUF IREMU,
SNCOUNToFTHTSFIINTE (Q) oF ICOMP4F ICOLD »
6NSOCNTIFISNIT(9) «FSOCOMFSOC Do
TFEVSULFNDSUCFSOEVIFSNODF TARGYF IFCHs

8F IALPHsFIRETFIGAM

CUMMON AFACTOSTE?

CUMMON FACSIGsSIGMASIGMACYETINO,

TRECMAX s HREC o AFARE CoEPSMARJHEPS s AFAERG
2NLIMeMLIMIREC(SD) +1EPS({SD) oSELD(SN) o STGELD(50)
3SKF(50950) 9SIGFF (50450) sVEBARA (SN 50 »
4ALPHEG(50) +BETEG (50) s AFTELD (12) 9

SINMXN ¢ INMPL4 s INMPLG s TIMVAR(73928) s GAFVFC (T72+28) s GAODFC(72+28)

1F (ARGCOR=1.05)24141
1 COR2=,0

RETURN
2 CURC==,91993204]1F =014 (COF CUeCUFCMO)
144484768724 (COFC1+COFCN)

2=1,010721006% (COFC2+CUFCN2)

3¢1,44171242% (COFC34CUFCN3)

4=1,46326563% (CUFC4+CUFCN&)

S+]1,06R684654% (CNFCS+COFCND)

6=¢532635224% (COFC6+COFCNG6)

Te:1615R8864%# (COFCT+CUFCNT)

Bme22355485E=01% (COFCcBeCOF CNE)

CORZ2=HT#COR2

RETURN

END

#HeCOMMENT CARD T BREAK UP BATCH cOMPILE ‘

$IBFTC TORwW DECK

SURROUTINE FIGAFC

COMMON INDJETINTZTINTVIOMEGA OMEGAAYTINTOY
YSFINALYFRReTIME o FIRSToF INAL9FCN9FSFCNY
2FNFCNyHT s TEMP3sARGCOHTFAC TF 1IN,
3CUR1+COR29COFCO9COFCLHCOFC29yCUFC3,COFC4y
4COFCS4COFCHCOFCT1CNF B COF CNB1COFCNT 9 COFCNG s
SCUFCNSyCOFCN4 y COFCN3 9 COFCN2 9 COFCNY v COFCNO



no00o2
000002
000002

000002
000002

000002
000003
000005
000006
000010
000013
000015
000017
000022
000024
000026
0000314
000033
000035
000037
000067
000051
00005%
000050
000072
000077
000100
000104
000114
000116
000122
000122
000132
000134
000136
000137
000140
000143
000153

000154
000161
000164
000165
000166
000172
000175
000203
000211
000220
000234
000234
000235
000237
000240
000244
000251

000257
000260

110

111

51

52
53

COMMON T2(7345) ¢5(7496)

COMMON IDENWALPHAYBFTAWJ1yJ29ARGPAC

CUMMON NIDFNsNINTT NZEMAXoZETA(201) 9yPHOFRE (201) s
INTYPE s TEMPENsENDIFF yRECOIL yRESGAM,REGALZ,
2INDF IGETININSFITINT4GAMO « GAMEVE ¢ GAMODD o
3FISTARWFIFINSFISOFNGFIINTFsFIERR,

4NF TonNSOFoFISOIFoFISHERFIALMUIF IREMU,
SNCOUNTsFIHT2FTINTE (9) yFICOMP4FICOLD

6NSOCNT 9 FISOIT(9) ¢FSOCOMeFSUCLU
TFEVSUFONSUSFSOEVIFSOOD+F TARGFIFCN,
BF IALPHOFIBETIFIGAM

COMMON AFACTOeTE2

COMMON FACSIGISIGMA«SIGMACIETING,

1RECMAX ¢ HREC s AFAREC s FPSMAX yHEPS s AFAEP G
2NLIMeMLIMIREC(50) vEPS(50) 9 SELLU(Sn) o STGELD(SN) »
3SKE(50950) s SIGEF (50+50) yUEBARA(5n450) »
4ALPHEG(50) yBETEG(50) vAFIELD(12) s

SINMX0y INMPLG s INMPLG s TIMVAR(T3928) ¢GAFVFC{72928) +GAODFC (72+28)

TIMVAR(1s1) =40

TIMVAR(241)=TINTV
TIMVAR(3+s1)STIMVAR(291) *TINTV

TIMVAR (49 1)=TIMVAR(391) 3, #TINTV
TIMVAR(S91)ETIMVAR (49]) 3, 4TINTY
TIMVAR(691)ETIMVAR(S01) 49, ¥TINTY
TIMVAR(T?s1)=STIMVAR(69)) ¢9,#TINTV
TIMVAR(Be1)ETIMVAR(791)¢27¢*TINTY
TIMVAR(931)=TIMVAR(B91) 42T+ % TINTY
TIMVAR(1021)=TIMVAR(9s1)+8l.aTINTY
TIMVAR(1101)=TIMVAR(10+1)¢B) ,*TINTV
TIMVAR(129 1} STIMVAR(LL1 1) 243« TINTV
TIMVAR(1391)=TIMVAR(1291) 42639 TINTV
DO L11n N=lés INMPLS

TIMVAR(Ns 1) =TIMVAR(N=101) ¢243#TINTV
DO 1 N=lsINMPL4

TIMINT=(TIMVAR(Ne141) ~TIMVAR(No1Y)) /27,
po 1131 M=2+27
TIMVAR(NyM)STIMVAR(N®1) ¢ (FLOAT (Myal,4) “TIMINT
TIMVAR(NG2B) =T IMVAR(N&1s 1)

IF (IDEN) 29799
AMT=ZETA(NZEMAX) / (2, #TEMPEN)

COSHLTE S (EXP (AMT) EXP (=AMT))

IF (AMT=5,E-02) 3934

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

GO TO 5

SINHZT= 5% (EXP (AMT)=EXP (=AMT))

TE232 #TEMPEN

TE2IN=1,/TERZ

TE24=(TE2) ##2

TEP4IN=1 ./ TE2S

IF (AMT=5 ,E=02)51,51,92
AFACTO=1./((TE24) % ( (AMT#®3) /3¢)#(1a¢, 1% (AMTRH2)))
GO T0 83

AFACTOR] o/ ({TE24) ® (AMT#COSHZT=SINHZT) )
GAMO=AFACTO4TE2#GINKHLT

PO 6 N=1sINMPLA

DO 6 M=1,28

TIME=STIMVAR (NgM)

BFACTO=AFACTYQ/ (TIMER®2+TE24IN)
CFACTO=COSHZT#SIN(ZETA (NZEMAX) #TIME)
DFACTO=SINHZT#COS (7ETA INZEMAX) #TIME)
GAEVFC (NeM)=BF ACTO® (TEZIN®OFACTOTIMF#CFACTO)
GAODFC (NeM)=BFACTO® (TEZIN®CFACTO-TIMF#DFACTO)
GO T0 17

GAMU=,0

N0 8 Nz)+INMPLSG

DO B M=1428

TIME=TIMVAR(NyM)

GAEVFC (MgM)3=TEMPENS (TIME#Y2)

GAOUFC (NsM)=TIME

GU T0 17

WRITE(Q¢SO1IFITINT

31



32

000206
0002606
ovoz2er
000270
000271
vonlla
00032y

npgo32v
000322
000323
000324
000330
000331
npv332
000335
000361
000366
nuo367
000370
000373
000417
000431
000432

000u02

000002
000002

ooovo2

000002
000002

000002
000003
000006
000010
000013
00001%
000015
000016
000017
000021
000uU24
000025
000030

501

1n
n

12

13
14

FORMAT (HHOFITINT=9E15,8)

INNFI=0

TimE=,0

CALL FITILINT

TIF (FIFRR=e02)12912,10

WHETE (99 11)NwMe INDF L9 TIME JF TINTF (FIEQRFISOIF «FISNER
FORMAT (3HONE91293H M3,1295H NF Iz, 12

16H TIME=E13¢648K FIINTF=4b13e697H FIERREIEL1 3460
28H FISNIF=eb13464RH FISORREIEL3eh)

GAMUOZF T INTF

no 16 M=1+INMPLSG

N lh M=1428

TIME=STIMVAR (NgM)

INDF Iz

CALL FTLINT

[F(FIERR=402) 14914413

WHITE (9911 )INsMeINDFI o TIME oF IINTF (FIEQRF ISOIF oF ISNER
GAFEVFC{NsM)=FIINTF

INDE T =]

CALL FILINT

IF(FIERR=e02)16916415

WRITE (9 11)HoMs INDF I 9 TIME oF TINTF (FIFRHOF JSOIFsFISOFR
GAOUFC(NeM)ZFIINTF

RETURN

FND

38 ##avCUOMMENT CARD Te BREAK UP BATCH CUMPILE

SIBFT

w N

C TaRrx DECK

SUKROUTINE FCNCAL

CUMMON TMNDsETINT G TINTVsOMEGA UMERAACTINTO
1SFINAL WERR9 TIME 9 FIRST 4 FINALOFCNoFSFENY
2FNFCaHT 3 TEMP34ARGCOR TFACY TFIN,y
3CORLsCOR29COFCUICUFCLoCOFC2oCUFC3,COFC4y
4CUFCSyCOFCOsCOFCT79COFCByCOFCNBICNFCNT79COFCNG
SCUFCNS » COF CNG » COF CN3 9 COF CN2 9y CUF CNY s CnFCND
COMMON T2(7395) s (7496)

CUOMMON TDENsALPHAIRFTAsJL9J2ARGPAC

CUMMON NIDEMeNINTToNZEMAXGZETA(2n]) oPHOFRE(201) »
INTYPF o TEMPENSENDIFF ¢RECOIL ¢tRESGAMREGALD
2INNFLoETININGFITINT ¢ GAMO 1+ GAMEVE ¢ GAMONU s
IFISTARGFIFIMNVFISOFNG,FIINTIFoF IERR,

4NF ToNSOF oFISOIF oFISoERCFLIALMUSF IREMI,
SNCOUNTFTHToFTINTE (0) ¢ FICOMPoF ICALD
6NSNCINTF ISOIT(9) yFSOCOMsFSUCLU
TFEVSUWFONSUsFSO0EYsF 500N s F TARGF IFCIy
BFLALPHsF IHETeF 1GaM

CUMITON AFACTOLTE?

COMMONM FACSILeSIAMA,SIGMACFTINO,

1RECMAX yHREC s AFARFCoEPSMAX yHEPS 9 AFALPS Y
2NLIMoMLIMIREC(S0) sEPS(S0) ¢ SELD(Sn) 9 STLELD(50) »
3ShF(50950) 9SIGEF (50+50) s DEBARA (SN 450) ¢
4GALPHEG(50) +BETEG (S0) s AFLELD(12) o

SINMX() g INMPLSG ¢ INMPLE s TIMVARIT3928) 4y GAFVFC(72+28) «GAODFC(72+28)

NTVAR=D?
TIMARG=TIMVAR(NTVAR, 1}
IF(TIME=TIMARG) 5,542

IF INTVAR=INMPLS) 39444
NTVARRNTVAR+]

GO TO

FCtiz, 0

RETURN

NTVARZNTVAH=]
TIMINT=TIMVAR(NTVAR2)»TIMVAR(NTYVARY )
TIMARGETI{MVAR(NTVAR.2)
IFITIME=TIMARG) 64647
AKGUIF=TIME=TIMVAR(NTVARY])




000033

000054

000075
000075
000076
000103
000105
000113

000137

00016l
000162
000163
000176
000177
000205
000207
000207
000222
000223
000224

00024}
000241

000250
000257
000262
000264
000264

000002

000002

000002
000002

GAMEVE=GAEVFC (NTVARs 1)
1o (=]l S#GAEVFC(NTVARS1) ¢2+#GAEVFC (NTVAR2) = S#GAEVFC (NTVARY3))
2# (ARGDIF/TIMINT)
34 (H*GAEVFCINTVARS 1) =GAEVFC(NTVAR,2) ¢ « S®GAEVFC (NTVARY3))
4@ (LARGDIF/TIMINT) ®a2)
GAMONDaGAODFC (NTVAR, 1)
14 (=1.54GA0DFC(NTVARI1) 2+ *GA0OUFC (NTVAR2) = 5%GAODFC(NTVARY3))
2+ (ARGDIF/TIMINT)
3¢ (,5*GAODFCINTVARY 1) =GAOUFC{NTVAR2) + s S#GAODFC (NTVAR»3))
4# ((ARGDIF/TIMINT) ®e2)
GO TO 10
7 MTVAR=3
8 TIMARGETIMVAR(NTVAR¢MTVAR)
IF(TIME=TIMARG) 949417
9 ARGUIF=TIME=TIMVAR(NTVARIMTVAR=])
GAMEVE=GAEVFC(NTVAR¢MTVAR=1) .
14 (S*GAEVFC(NTVARIMTVAR) =, S#GAEVFC (NTVAR¢MTVAR=2))
29 (ARGDIF/TIMINT) ¢ (5*GAEVFC(NTVAR,MTVAR)
3-GAEVFCINTVARIMTYAR®]) 4 o SRGAEVFC(NTVARIMTVAR®2))
4# CLARGODIF/TIMINT ) *02)
GAMUDD2GAODFC(NTVARyMTVAR=])

14 {.5#GA0DFCINTVAR,MTVAR) =4 5#GAODFC (NTVAR,MTVAR=2)
2¢ (ARGDIF/TIMINT) ¢ ((S*GAODFC(NTVARMTVAR)
3=GAUNFCINTVARyMTVAR=]1) ¢ 5#GA0DFC (NTVARIMTVAR=2))
44 ((ARGDIF/TIMINT) %a2)
10 IF(NTYPEYL1lvla,lg
11 IF(IND) 13912913
12 FCN=EXP(RECOIL* (GAMEVE=GAMO) ) *COS (RECOIL*GAMODD)
IF(IDEN)21922421
21 FCNsFCN=EXP (=RECOIL#GAMO)
22 AHC=1,
RETURN
13 FCN==EXP(RECOIL* (GAMEVE=GAMO) ) *SIN(RFCOIL*GAMODD)
RETURN
14 IF(IND)16915016
15 FCNSEXP (RECOIL® (GAMEVE«GAMO) =REGA]12#TIME)
1#CNSIRECOIL®GAMOND)
RETURN
16 FON==EXP (RECOIL® (GAMEVE=GAMD) =REGAL24T IME)
14SIN(RECOIL#GAMOND)
RETURN
17 IF(MTVAR=28B) 1849,9
18 MTVAR=MTVAR+]
GO TO 8
END

§% ##eerOMMENT CARD T BREAK UP BATCH COMPILE
SIBFTC TRL2 DECK
SURROUTINE FILINT
COMMOM IHNDeETINT,TINTVsOMEGAOMEGAAsTINTOY
1SFINAL sERR TIME ¢FIRST oF INAL 9FCNoFSFCN
2FNFCNgHT s TEMP39ARGCORy TFACY TFIN
3COR1sCOR29sCOFCOICOFCLoCOFC29COFC3oCOFCHy
4CUFCSyCOFC62COFCToCOFCBoCOFCNBICNAFCNT9COFCNG o
SCUFCNS s COFCN4 ¢ COFCN39COFCN29CUFCN1+COFCNO
COMMOM T2(73+5)0S(7496)
CUMMON IDENsALPHAIBETAsJ]9J24ARGPAC
COMMON NIDENININITyNZEMAXoZETA{2n])) o PHOFRE(201)
INTYPE ¢ TEMPENYENDIFF yRECOILsRESGAMyREGAL2
2INDFTSETININSFITINT 4GAMO9sGAMEVE ¢ GAMODV»
3FISTAPWFIFINIFISOFNGFIINTFoFIERR,
4GNF IoNSOF o FISOIF 'FISOERIF [ALMUSF IREMU,
SNCOUNTeFTHTOFIINTE (9) ¢F ICOMP4F ICALD s
6NSOCNTWFISOIT(9) 4FSOCOMeFSOCLD
TFEVSUGFODSUsFSUEVeFSOOD oF IARGIFIFCN
8F IALPHJFIBETFIGAM

33



34

000002
000002

000002
000003
000004
000005
000006
000006
000011
000012
000013
000015
n0001A
000017
000017
000023
000025
000025
000030
000031
000032
000036

000043
000040

000002

000602
000v02
000002

000002
000002

000002
000003
000005
000007
00001}0
000016
000023
000024
000025

14

COMMUM AFACTOLTE?

COMMOM FACSIGsSIGMALSIGMACYETINO,
1RECMAX+HRECIAFARFCYEPSMAR¢HEPSsAFAEPSY
2NLIMeMLIMOREC(50) sEPS(50) »SELD(50) »STGELD(50) ¢
3SKF(50+¢50) ySIGEF (50450) yVEBARA(Sn450) 9
4ALPHEG(50) sBETEG(50) v AFILLD(12) 0
SINMXU s INMPL4» INMPLE o TITMVAR{7T3928) ¢ GAFVFC(72928) +GAODFC(72928)

TR (INDF1) 14391

IF(TIME) 39243

FIINTF=,0

FIERR=,Q

RETURN

FIFIN®ZETA (NZEMAX)

CALL FIINIT

CALL FICONT

IF (FISTAR) 49445

FISOIF=,0

FlSOUER=,.D

RETURN .

IF(FISTARZETA(MZEMAX)Y13414,14

FISUFN=FISTAR

GO Tn 15

F1SOFM=ZETA(NZEMAX)

15 CAlL FISOIN

CALL FISoCO

FIINTF=FLINTFet ISOIF

FLIFRR=F IFRR#AHS ((FTINTF=FISO0IF) /FTINTF)
1+F ISUER®ARS(FISOTF/FIINTF) =
RETURN

END

@#a8CUMMENT CARD T0 BREAK UP HATCH COMPILE

$IBFTC IRrM? DECK

SUBROUTINE FIIMIT

COMMON INDSETINT 4 TINTVOMEGAyUMERAATINTO®
LSFINALJERReTIME9FIRSToF INALIFCNOFSFCNY
P2FNFUNyHT « TEMP3 4 ARGCOR, TFACYTE IN,
3CURLCOR2+COFCOOFCLoCOF C2ICUFCY4COFCay
4COFC59COFChyCOFCTEOF C8 COFCNE Y CnFCH7 3 COFCNG
SCUFCiS sy COF CN4 o COF N3+ COFCNZ 'y CUF CN1 o CF CNO

CUMMUN T2 (7395)95(7496)

CUMMUN TODENsALPHA9BRETA»J14J24ARGPAC

COMMON NIDENSNINTIT ¢NZEMAXKGZETA(20]) +PHUOFRE(201) 0
INTYPE o TEMPENSENDIFF ¢RECOIL yRESGAMGREGAL2
2INDET4ETININGOFITINT yGAMO 9 GAMEVE 9 GAMONU
3FISTARWFIFINSFISNFNGWFLINTFoF IERR,
4NFLyNSUFsF1SULF st ISoERWF LALMUSF IREMU,
SNCOUNT o F THTyFITNTE (9) 4 FICOMPFICOLD
ONSNCNT S FISUIT(9) FSOCOMeFSOCLU
TFEVSUyFODSUSFSOEVsFS00DsF TARGIFIFCN

8F IALPH FIBETF1GAM

COMMON AFACTO,TE?

COMMON FACSIGySIGMA4SIGMACIETINO,.

1RECMAX +HREC 9y AFARFCyFPSMAX¢HEPS s AFAEPSY
2NLIMsMLIMIREC(50) sEPS(S0) ¢SELD(5n) ¢ STSELD (S50) s
ISKE(50450) +SIGEF (50950) sDEBARA (50,509 ¢
4ALPHEG(50) +BETEG (50) s AFIELD(12) .
SINMXQ e INMPL4 s INMPLS e TIMVAR(73928) s GAEVFC (72928) +GAQCDFC(72928)
IFUINDFIY241 02

FISTAR=ALPHA

14 FIARG=FIFIN

CALL FIFNCA
FIALMU=FIFCN®SIN(F 1§ IN®TIME)
FIBEMU=F IFCN#COS (F TF IN#TIME)
F1ARGSFISTAR

CALL FIFNCA

FIALMUSF TALMUF IFCNoSTN(FISTAROTTIME)




000034
000044
000044
000047
000050
000052
000057
000060
000061
000067
000075
000076
000077
000107
000110

000002

000002
ovooue
000002

000002
000002

000002
000006
000007
000010
000010
000011
000016
000015
nooole
000017

000027
000030
000031
000032
000034
000036
000037
000040

000051
000052
000054
000061

FéH?MU:.S“(FIBEMU‘FIFCN'COS(FISTAR*T!ME))
G 03

ARG1=6,2831853/ARS(TIME)

ARG2=ALLPHA/ARG]

ARG3=AINT (ARG2)
FISTAR®(1.57079633/ABS(TIME)) +ARG1#ARG3
FLARGeFIFIN

CALL FIFNCA

FLALMUZ=FIFCN®COS(FIF IN*TIME)

FIREMU=F IFCN#SIN (FIFIN®#TIME)

FIARGEFISTAR

CALL FIFNCA

FIHEMU= 5¢ (FIFCNaSIN(FISTAR#TIME) +F IREMU)
RETURN

END

S$#  #eu@COMMENT CARD To BREAK UP BATCH cOMPILE
$IBFTC TORN DECK

100

101

SUKROUTINE FICONT

COMMON INDSETINT¢TINTVeOMEGA OMERAAsTINTO®
18F TNAL+ERRy TIME9FIRST9FINAL9FCNeFSGFCrs
2FNFCN9HT s TEMP3 4 ARGCORTFACY TFIN,
3COR14COR2sCOFCNICOFCLCOFC29CUFC3,COFC4y
4COFC5.COFC6vCOFC7oCOFCBoCOFCNSoCoFCN7oCOFCNbo
SCOFCNS ¢ COFCN4 ¢ COFCN3 9o COFUN2 9 CUFCNY s COFCNO
COMMON T2(7345)45{T496)

COMMON IDEN)ALPHAGRETAJ] 9 J2¢ARGPAC

COMMON NIDENsNINIToNZEMAX¢ZETA(201) +PHOFRE (201}
INTYPE o TEMPENSENDIFF4RECOILYRESGAM,REGAL2y
2INDF I 9ETININSFITINT sGAMO e GAMEVE ¢ GAMONU s -
3FISTARWFIFINSFISOFNsFIINTFoF TERR,

4iNF ToNSOF oFISOIFeFISOERsF1ALMUYFIREMU,
SNCOUNTFIHTFIINTE(Q) oFICOMPFICALD
6NSNCNTGFISOIT(9) oFSNCOMIFSOCLD
TFEVSUZFONSUsFSOEVIFSUODsFIARGIFIFCNo
BFIALPHFIBETFIGAM

COMMON AFACTOsTE?

COMMON FACSIGesSIGMA4SIGMACIETINO,

IRECMAX yHREC s AFARF C4EPSMAX yHEPS s AFAERPG Y
2NLIMoMUIMIREC(50) sEPS(S0) oSELD(5n) 9STGELD(50)
3SKF{50450) ySIGEF (50¢50) yDEBARA (5n450) »
4ALPHEG(S50) +BETEG(50) ¢AFIELD(12) s

SINMX0 s INMPLG s INMPLS ¢ TIMVAR(T73928) ¢GAFVFC(72+28) 9GAODFC(T72428)

IF(FISTAR=ZETA(NZEMAX))10191004100
FIINTF=,0

FIEKR=,0

RETURN

MF1=5

FIHT=(FIFIN=FISTAR) /10,

CALL FIEVSU

CALL FIODSU

CALL FIABGA
FLINTE(1)=FIHT@ (F1ALPH#*F [ALMU*FIRET® (F IBEMU
1+FEVSU) «F IGAM®FOPSUY)

NCOUNT=2

FlcoMpzl,

NFISNFIeNF1

FINT=FIHT/2,

FEVSUsFEVSU+FODSU

CALL FIODSU

CALL FTAaBGA
FITNTE(NCOUNT)2F THT® (FIALPHOF IALMU+F IBET* (FIBEMU
1+FEVSU) +F 1GAMSFONSU) ‘
FICOLD=F ICOMP

NCOLS)Y=NCOUNT=]
FICOMP2ABS(1le=FIINTE (NCOUNT) /FIINTE (NCOLS]))
IF(FICOMP=FITINT)Y2,29¢3
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000063
000066
000071
000072
000073
000076
000100
000100

000002

000002
000002
000002

000002
000002

000002
000003
000005
000007
000012
000014
000015
000016
000025
000026
000030
000037
000040
000047
000052
000052

000002

b X

2 IF(FICOLD=FITINTY2142143

21 FLINTF=FITINTE (NCOUNT)

FIERR=F ICOMP
RETURN
3 IF(NCOUNT=8)%+21,21
4 NCOUNT=NCOUNTe
GU TO 1
END

##a¢COMMENT CARD To BREAK UP BATCH COMPILE

$IBFTC [RO2 DECK

S

SUBROUTINE FIEVSU

COMMON IND9ETINTTINTV,OMEGA)OMEGAAYTINTQ
1SFINALYERRs TIME sF IRSToFINALsFCNyFSFCN?
2FNFCNoeHT g TFMP34ARGCORGTFACI TFINY
3CUR1+COK2+COFCNICOFCLoCOFC29COFC3,COFCéy
4COFC5yCOFC69COFCT9COFCB9COFCNBICAFCNTICOFCNG o
SCOFCNS+COFCN4 9y COFCNI 9 COFCN@9COFCNY « CAFCNO
COMMON T2(7395)9S(7446)

COMMON IDNENsALPHA9BETAsJ14J24ARGPAC

COMMON NIDENWNINIToNZEMAXZZETA(201) +PHOFRE (201)
INTYPE g TEMPENSENDIFF ¢RECOIL yRESGAM,REGAL2,
2INDFIGETININGFITINT ¢GAMO9GAMEVE s GAMOND ¢
3FISTARGFIFINGFISOFNSFIINTFoFIERR,
4NF TaNSOF 9FISOIFFISOERIFLALMUYF IREMU,
SNCOUNT s FIHTsFIINTE(9) yFICOMP,FICOLD Y
6NSNCNT s FISOIT(9) «FSNCOMeFSOCLD e
TFEVSUGFONSUsFSUEVIFSO0DsF TARGIFIFCN Yy
8F IALPHFIHET9FIGAM

COMMON AFACTO,TE?

COMMONS FACSIGySIGMA.SIGMACYETINOD,

1RECMAX s HRECyAFARFC 4 EPSMAX ¢HEPS » AFAEPS
2NLIMoMLIMIREC(50) yEPS(50) 9SELD(Sn) +STIGELD(S0) »
ISKE(50950) 9SIGEF (50¢50) sUEBARA (50,50 »
4ALPHEG(S50) WHETEG (S50) s AFIELD(12)
STNMX( 9 INMPL4 v INMPLG s TIMVAR(73928) ¢ GAFVFC (7202B) s GAODFC (72+28)
FEVSU300

NTERMENF =1

DO 5 JU=14NTERM

FITRIG22 (#FIHTHFLOAT (J)

FLARG=F ISTARFITRIG

CALL FIFNCA

IF(INDFI) 29192

FEVSU=FEVSUCFIFCN*COS (FIARG#TIME)

GO Tn &

IF(TIME) 306444
FEVSUaFEVSU=F IFCN®COS (FITRIG# T IMF)

GO T0 5

FEVSUxFEVSUF IFCN®COS(FITRIG# T IMF)
CONTINUE

RETURN

END

—

o & wn

#84#COMMENT CARD To BREAK UP BATCH COMPILE

SIBFTC TRrP2 DECK

SURROUTINE FIODSW)

COMMON INOJETINToTINTVsOMEGAUMEGAASTINTO
lsFINALoERR,TIMEQFIRSToFINAL’FCNoFSFCNo
2FNFCNyHT s TEMPI 4 ARGCOR s TFACI TFIN,
3CORLsCOR29COFCOWCOFCLyCOFC29CUFCI,COFCé,
4CUFC54COFC69COFCYvCOFCBeCOFCNEyCOFCNTICOFCNo»
SCOF CNS . COF CN4 o COFCNI+ COFCN2 s CUFCN] +COF CNO ™




000002 COMMON T2(73+5) 9S(7496)

000002 COMMON IDENsALPHAWBETAsJ19J2yARGPAC

000002 COMMOM NIDENeNINIT(NZEMAR,ZETA(20]) +PHOFRE(201)
INTYPE s TEMPENSENDIFF RECOLL 9RESGAM,RERAL2,
2INDFISZETININSFITINT s GAMO» GAMEVE »GAMONDy
3FISTARGSFIFINGF [SNFNGFIINTF9F 1ERR,
4NFIsNSOF 9 FISOIF9FISOERFIALMUIYF IREMU,
SNCOUNT o FTHT9FIINTE (9) oFICOMP,FICALD)
6NSOCNTWFISUIT(9) JFSOCOMaFSOCLD,
TFEVSUSFONSUsFSNEVIFSO0DsF TARGIFIFCN,

8F LALPHWFIBETsF [GaM
000002 COMMON AFACTO9TE?R
000002 COMMON FACSIGySIGMA.SIGMACIETINO,

1RECMAX +HREC s AFARFC4EPSMAR JHEPS s AFAEPS

2NLIMsMLIMIREC(50) sEPS(50) ¢ SELD (5n) »STGELD(S0) »

3SKE(50950) +ySIGEF (50450) yDEBARA (50450 »

GALPHEG(50) +»BETEG (S0) sAFJELV(12)

SINMXU 9 INMPLSG s INMPLS s TIMVAR(73928) yGAEVFC (72+28) 1 GAODFC(72428)
000002 FODSU=,.0

000003 NO 5 J=1oNF1

000005 FITRIGE2 #FIHTHF L OAT(J) =F [HT
000010 FIARG=FISTAR+FI(TrIG

o00ul2 CALL FIFNCA

000013 IF (INDFIY2e102 .

000014 1 FODSQ:FODSUOFIFCN“Cos(FIARG*TIME)
000023 G0 TO 8

000024 2 IF(TIME)3vb94

000026 3 FONSU=FONSU«FIFCH¥COS(FITRIGHTIMF)
000035 GO T0O 5

000036 4 FONSUsFODSU+FIFCNRCOAS(FITRIG#TIME)
000045 5 CUNTINUE

000050 RETURN

000050 END

s BOetCOMMENT CARD To BREAK UP BATCH COMPILE

$IBFTC TORY DECK
SURROUTINE FIARGA

000002 COMMOM INDJETINT 4 TINTVeOMEGAOMERAASTINTO»

16F INALSERRITIMEoF IRSToFINALOFCNeFSFCNY
2FNFCHyHT o TEMP3JARGCOR 3 TFACY TFIN,
3COR19COR2sCOFCNICOFCLoCOFC29CUFCA4COFCéy
4COFLS,COFCO9COFCTICOFCBsCOFCNEsCNAFCNT s COFCNG
SCUFCNS s COFCN4 s COFCN3 9 COFCN29yCUFCNT s CNFCND

000002 COMMON T2(7395)95(7496)
nnooo2 COMMUN IDENJALPHAWBFTAsJY yJ24ARGPAC
000002 COMMON NIDENeNINITyNZEMAXGZETA(201) +PHOFRE(201) s

INTYPE o TEMPENSENDIFF ¢RECOI ¢+RESGAM,REGAL2,
2INNF I ETININAFITINT yGAMO yGAMEVE s GAMONU »
3FISTARSFIFINGFISNFNGFIINTFeFIERR,
4NFToNSOF «FISOIFsFISNERFLALMUSF IREMU,
SNCOUNT sFIHT4FIINTE (9) o FLCOMP4F ICAL D
6NSOCNTFISOIT(9) FSNCOMsFSOCL Dy
TFEVSUFONSUsFSOEVIFSUODsF TARGIFIFCN

BFIALPHJFIBETSF1GAM
000002 COMMON AFACTOsTER
000002 COMMON FACSIGesSIGMALSIGMACIETINOD,

1RECMAX yHRECy AF ARFCFPSMAX ¢ HEPS s AFAEPSY

2NLIMyMLIMIREC(50) 9EPS(50) +SELD(50) s STGELD(S0) »

ISKFE(SN+50) vSIGEF (50950) yOEBARA (SN S0 »

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

SINMX0 s INMPL4 s TNMPLS o [ TMVAR(73028) yGAFVFC(T72028) +GA0ODFC(72428)
000002 JF(TIME) 19201

000003 1 THETAsFIHT#TIME

000005 IF (ABS(THETA)=2.,E=01)1191]1°13
000010 11 IF(ABS(THETA)=]«F=5)242912
00004 12 THETA2=THETA##2

000016 THFTA3=THETA#%3



38

000017

npuoves
000035

000043
000043
000045
000U&6
000051
nQ00S3
000055
000087
000061
000063
000067
000074
0000To
000077
000100
000102
000103
000104

000002

000002
oouove
000002

000002
000002

000002
000003
000004
000005
000007
000007
000011
000013
00001]4

FIALPH=,44644444F=1#THETA3® (1
1=0142857144THETAP® (14
2=shbbbb66TE=1#THFTA2))

FIRET=.6666666T#(1,+.2¢THETAR® (],
1=eP8571429%THETA2))

FIGAMZ21,33333333¢(1,~,1%THETAZ®(,
1ee357142B6E=-12THFTAR))

RETURN

13 THETA2=THETA*#2

THF [A3=THETA®##3
SINTHE=SIN(THETA)
CUSTHE=COS(THETA)
SITHE3I=SINTHE/THFTA3
CUOTHE 2=COSTHE/TH¢ TA2
SICOTH=COSTHE#SITHE3
S12Trn3=2,4SINTHE4STTHE3
FIALPH=1./THETA+THETA%SICOTH=SI2TH3
FLlEET=4./THETAR=QI2THI#THETA=4,,#g1COTH
FLGAMS4 4% (ST THE 3=COTHE 2)
RETURN

2 FIALPH=,0
FINET=,666666667
FlIcAM=],33333333
RETURN
END

shavcOMENT CARD TO BREAK UP BATCH COMpILE

SIBFYC IRR2 VECK

SUHRRNDUTINE FISOIn
CUMMON THOSETIMT 4 TINTVsOMEGA yUMEGAATINTO
1SF TNAL oFRRaTIME s FIRSToF INALIFCNyFSFCHY
2FNFCHoHT ¢ TEMP34ARGCOR s TFACITF LN,
3CORLyCOR2sCOFCNeCUFCL oCOF C29yCUFC34CNFChy
4CUFCS ¢ COFCO9COFCToCOFCBsCOFCNBWCOFCNTsCOFCNG
SCUFChS s COF CN4 s COF CNI s COFCN29 CUFCNMY 9 Cnf CNO
COMMON T2(7395) ¢5(7446)
CUMMON TDENsALPHAWRE TA9J1 ¢ J24ARGPAC
CUMMUN NIDENeNINTIT NZEMAXZETA(2n1) +PHOFRE(201) s
INFYPE e TEMPENSENDIFF yRECOLL yRESGAMREGAL2
2IHDF T9ETTININGF ITINT ¢ GAMO  GAMEVE ¢ GAMONU »
IFISTARGFIFINSFISOFNGF TINTF oF IERR,
4NF ToMNSQOF oF 1SOIFsF ISOEReFIALMUSF IREMU,
SNCOUNT«FTHTsFTINTE (9) o FICOMPGFICOLD
6NSOCNTFISNIT(9) 4FSOCOMeFSOCLU
TFEVSUSFONSUSFSUHEVIFSUODsF TARGsFIFCNy
8F IALPH FIHBETSFIGaM
COMMOM AFACTOSTEZ
COMMNOM FACSIGsSIGMASIGMACIETINO,
1RECMAX ,HREC ¢ AF ARF CoFPSMAX ,HEPS s AF AEP S
2NLIMIMLIMIREC(50) sEPS(50) +SELD(Sn) +STLELD(S0) »
3SRE(B0950) 9SIGFF (50450) sUEBARA(S50450) »
GALPHEG(S0) +BETEG(50) s AFIELUL(12)
SINMX0 ¢ INMPLA s INMPLS s TIMVAR(T3928) yGAEVFC(12+28) yGAODFC(T72+28)
FlaRu=,0
CALL FIFNCA
IFCINNDFTI) 29102
1 FIKEMUSFIFCN
GO Tn 3
2 FlALMU=FIFCN
3 FIARG=F ISOFN
CALL FIFNCA
IFLINDFI)S9495




000015
000023
000032
000032
000041
[VAVAVRVASAY)
000051

000002

000002

000002
oo0ove

000002
000002

000002
000003
000005
000006
060007
000010V

000020
000021
000022
000023
00002%
ooova7
000030
000031

000042
000043
000045
000052
000054
000057
000062
000063
000064
000067
000071
000071

4 FLALMURF IFCN*SIN(FISOFN®TIME)
FIBEMUZ S* (FIFCNeCOS(FISUFN#TIME) oF IREMU)
GO TO 6

S FLALMUEBFIALMU=F IFCN#COS(FISOFN4TIME)
FIHEMU= ,S*F IFCN*SIN(FISOFN®TIME)

6 RETUKMN
END

saadCOMMENT CARD Tn BREAK UP RATCH COMPILE

$IRFTC TORS DECK

SUHROUTINE FISoCO

COMMON INDeETINT o TINTVsOMEGAUMERAASTINTO
1SF INALYERRe TIMEsFIRST oFINALSFCNsFSFCN
2FNFCNyHT ¢ TEMP3 4 ARGCOR s TFACYTFINY
3COR1LeCOR29COFCQOsCOFCL4COFCE9CUFC34COFCay
GCUFCH 4 COFCOICOFCTyCOFCByCOFCNBoCOFCNTCOFCNG o
SCOFCNGS e COFCN4 9 COFCN3+sCOFCN29CUFCNY s CnF CNO

COMMON T2(73+5)45(7446)

COMMON TDENsALPHAsRFTASJ]+J24ARGPAC

COMMON NIDENeNINIT NZEMAAGZETA(20]) +PHUOFRE(201)
INTYPE s TEMPENSWENDTFF ¢ RECOILYRESGAM,REGAL2,
2INDFTGETININGFITINT¢GAMO s GAMEVE ¢ GAMODU
IFISTARIFIFINGFISNFNGFIINTFeF IERR,

GNF TeNSOF oFISOIFeFISOERGFIALMUYFIREMU,
SNCOUNT o FIHT«FIINTE (9) o FICOMP oF ICNAL Dy
OENSOCNTHFISOIT(G) 4FSOACOMeF SOCLU
TFEVSUGFONSUsFSNEVIFSO0Der TARGeFIFCNe
RF1ALPHFIBETF IGAM

CUMMON AFACTOWTE2

CUMMUN FACSIGsSIGMA4SIGMACIETINO,

IRECMAX s HREC s AF ARFCsFPSMAX JHEPS s AFAEPS
Z2NLIMIMLIMIREC(S50) 2EPS(50) o SELU(50) sSTGELD(S0) s
3SKE(50e50) +SIGFF (50950) sUEBARA (S0 50) ¢
GALPHEGISN) oBETEG (B0) s AFIELU(12) o

SINMXQ ¢ INMPL4 9 INMPLE ¢ TIMVAR(73928) ¢GAFVFC(T72428) sGAODFC(72+28)

NSofF =2

FIHT=F1SNFN/4,

CALL FISOEV

CALL FIS00D

CALL F1ARGa

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

14 {(FIBEMU+FSOLY) oF IGAMaF SHOV)

NSOCNT=2

FSnCom=1,
1 NSPFENSOF*NSOF

FIHTSFIHT/2.

FSnEvaFSpEV¢FSQOD

CALL FISOOD

CALL FIlABGA

FISOTT(NSOCNT) =F IHT# (F JALPH®F LALMU*F 18ET

14 (F IBEMU+FSOEV) ¢F IGAM®F SO0D)

FSnCLD=FsoCOM

NSNLS1I=NSOCNT=]

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

IF(FSOCOM=FITINT) 2423
2 JF(FSOCLD=FITINTI21,2143

21 FISOIF=FISNITINSNCNT!

FISUOER=FSOCOM
RETURN
3 JF(NSOCNT=8)4921,2)
4 NSNCNT=NSOCNT+]
GO To
END
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Lo

000002

000002

000vue
000002

000002
0u0002

000002
000003
000005
000007
ooovie
000013
000ul«
000015
000024
0un02s
0go0v34
000037
ouo0g3v

000002

000002

000002
000002

000002
000002

G #ERRCUMMENT CARD T BREAK UP BAICH COMpILE
$TBFTC TRT2 DECK

SURROUTINE FISOEV

CUMMON INDSETINT,TINTY OMEGAyUMERAACTINTO
15F INAL sERRy TIMEWFIRSTHFINALIFCON9FSFCNY
2FNFUNgHT ¢ TEMP3yARGCORyTFACe TF LN,
3CUP1sCOR2sCOFCOICOFCL yCUFC2yCUFCI(COFL4,
4CUFLS9¢COFCOEICOFCTCOr CBICOFCNBeCNFCNT7yCOFCNG
SCUF €S COFCN4 s COFCNICOFCN2 o COFCNY + COF CNO

COMMNN T2(7345) 9S(T496)

CUMMON INENsALPHAWRFTAsJ1yJ2yARGPAC

CUMMON NIDENININTT o NZEMAXZZETA (201 ) «PHOFRE(2D1)
INTYPE ¢ TEMPEN2ENDTIFF 4RECOLL yKRESGAMREGALZ,
2INDF L ETININGFITINT yUAMD «GAMEVE 9 GAMODNI) o
IFISTARGFIFINSFISOFNGFIINTFoF IERR,

4NF ToNSOFsFISUIF yFISOERIF LALMYSF IREMU
SACOUNToFIHTeFTINTE(Q) 3FICOMPFICOLD Y
6NSOCNTFISOIT(9) sFSNCOMeF SOCLUy
TFEVSUyFONSUFSHEVIFSO0ODsF IARGF IFCNy
BFIALPHFIRETHFIGAM

COMMOM AFACTULTE?

CUMMON FACSIGeSInMA,SIGMACETING,

1RECMAX s HREC s AFARFCoEPSMAKyHEPD s AFAEPS
2NLIMyMLIMIREC(SN) 9FPS{50) o SELU(Sn) +STLLLD(S0) »
3SKF(90+50) +SIGEF (50950) sDEBARA(S0,50) 9
GALPHEG(50) +BETEG (50) o AFIELD(12) »

STHMX0y INMPLG s INMPLS o TIMVAR(T73928) 9 GAFVFC(T2428) 9yGAODFC(T292H)

FSokvzan

MTIFRm=NSQF=1

NO 3 J=1NTERM

FITRIG=2.#FInTaF| OAT(Y)

FIARGFITRIG

CALL FIFNCA

IF(INNFTINI29142
1 FSOLV=FSOEVSFIFCM¥COSIFITRIG#T [MF)

Gu TO 3
2 FSOEVEFSQEVOFIFCHOSIN(FITRIGHTIMr)
3 CONTINUE

RE TURN

FEND

f&¢  #eaCUMMENT CARD To BRREAK UP BATCH CUMPILLE
$IBFTC TrU2 DECK

SURROUTINE F1Soon

COMMON TINDIETINTaTINIVIOMEGAJUMERAASTINTOY
1SF INALSERRITIME sFIRSToFINALOFCNIFSFCN
2FNFCHNHT o TEMP3 4 ARGCOR TFACY TF LNy
3CUR1+COR29COFCOICOFCL4COFC2eCUFCI+COFCas
4COFCH 4 COFCAyCOFCT9CNFCByCOFCNEsCOFUNT+COFCNA
SCUFCWS ¢ COF CN4 9 COFCN3eCOF CN29¢CUFCNT «COFCNO
COMMOM T2(7395)9S5(T7496)

COMMON TDENALPHAWBETA«J] 9J29ARGPAC

CUMMUN NTDENSNINTTSNZEMAXGZETA(20]1) + PHOFRE(201)
INTYPE o TEMPENYENDIFFWRECOILYRESGAM REGALZ
2INDF LoETININGFITINT ¢GAMO 9 GAMEVE 9 GAMOND »
3FISTARGFIFINGFISOFNGF TINTFoF ILRR,
GNF ToNSOF «FISOIFsF ISNERSF IALMUIF IREMU,

SNCOUNT 4 FIHTFIINTE(Q) 4 FICOMP4F ICNLD
ONSNCHNTHFISO0IT(9) yFSOCOMFSOC{ Uy
TFEVSULFODSUsFSNEVIFSUN0+FIARGIFIFCN,

BF 1ALPHFIBETSF1GAM

CUMMON AFACTO,.TEp

COMMON FACSIG.SIGMAGSIGMACYETINO,

1RECMAX 4 HREC s AF ARFCoFPSMAX JHEPS s AFAEPSY
2NLIMsMLIMIREC(50) 9EPS(50) ¢SELD(50) s STGELD(50) ¢
3ISKF(50950) 1SIGEF (50950) yUESARA(S5/,50) »




000002
000003
000005
000010
000011
000012
0006013
000022
000023
000032
000035
000435

000002

000002
000002
000002

000002
000002

000002
000005
000007
0000lo
000011
000013
000015
0voo0l7
000021
000022
000624

000030
000031
ouou33
000034
000035
000037
000040
000043
000045
000u47?
000us0
000054

4ALPHEG(50) +BETEG (50) sAFIELU(12) o
STNMX() s INMPL4 s INMPLG ¢ TIMVAR(73928) ¢GARVFC(72428) 9GAODFC(72+28)
FSoOh=m,.g
DO 3 J=]yNSUF
FITRIGR2 ,*F IHTHF L OAT (J) =FIHT
FIARGaF ITRIG
CALL FIFNCA
IF(INDFIY20102
1 FSnOD=FSO0DF IFCN*CNS(FLTIRIGeTIME)
GO TO 3
FSO0O0D=SFSOOD*FIFCN*SIN(FITRIGeTIMF)
CONTINUE
RE TURN
END

w N

##uCOMMENT CARD TO BREAK UP BATCH COMPILLE

$IBFTC TORvV DECK

SURROUTINE FIFNCA

COMMON INDsETINT4TINTVoOMEGA¢UMEGAACTINTO
1SF INAL sERRy TIME oFIRSTyFINAL oFCNeFSFCiiy
2FNFCNGHT o TEMPI L ARGCOR TFACI TFINy
3COR1+COR29COFCOsCOFCLyCOFC29COFC34COFCay
4COFCS59COFCHoCOFCTICOFCBrCOFCNEyCOFCN7sCOFCNG
SCOFCNS o COFCN4 ¢ COFCN3 9 COFCN29 COFCNT+CAFCNO

CUMMON T2(7345)+S(74+6)

COMMUN INDENIALPHAIRETA9J19J24ARGPAC

COMMON NIDENsNINIToNZEMAXGZETA(2n1) +PHUFRE(201)
INIYPE s TEMPENsENDIFF oHECOIL sRESGAMoREGALZ
2INDF LyETININSFITINT yGAMO yGAMEVE ¢ GAMONU

ANF TINSOFsFISOIFsFISOERF IALMUF IREMU

SNCQUNT s FIHTSFIINTE(Q) 4FICOMPGF ICOLU
6NSNCNTWFISOIT(9) 4FSNCOMyFSOCL Oy
TFEVSU4FONSUsFSOEVIFSNHODsF TARGIF IFCN
AFLALPHFIBETF I1GAM

COMMON AFACTOsTE2

COMMON FACSIGISIGMA)SIGMACIETING,

1RECMAX yHREC ¢ AFARFC9EPSMAX ¢ HEPS s AFAEPS Y
2NLIMeMLIMoREC(50) 9EPS(50) ¢SELD(S) o STGELD(50) ¢
3SKE(S0s5N) +SIGEF (50,50) yDEBARA(S0450) 0
4ALPHEG(§0).BETEG(50)0AFIELU(12)0

SINMX(0 e INMPLG s INMPLE 4 TIMVAR(73028) 9GAFVFC(72¢28)96A0DFC(72+28)
1 TEMP=ZETA(NZEMAX)

IF(FIARG=TEMP) 39392
2 FIFCNE,Q

RETURN

TEMP=F JARG=ZETA (D)

TF(TEMP) Gotel3

IF (FIARG)S¢546

PARAM=] JE=10%ZETA (2)

GO TO 7

PARAM=F TARG

PHFRCU= ( (PARAM/ZETA (2)) ##2)
1#PHOFRE (2)
8 JF(INDF1)941249
9 [F(FIARG)10010,11

W

~o [V A0

10 FIFCn=s.0

RETURN

11 FIFCNEPHFRCU/PARAM

RETURN

12 SIARG=PARAM/ (2, *#TEMPEN)

IF(SIARG=104)111,111¢110

110 FIFCNEPHFRCU/PARAM

RETUKN

111 EXPFC2=EXP(=SIARG)

IF (STARG=14E=02)113,4113+112



Lo

000056
ooove2
0v0063
000066
000067
000070
000073
000077
000105
000106k

000107
000112
000114
000120
oaole3
000126
000130
000134
000l40
000142
000147
ovvlsy
000153
0ouvl6l
000162
000163
000165
000165
ouul7U0
000171
000172
000174
00017«

112

113
1113

1114
1115
114

13
la

15

115
116

16

17

SIHFC=EXP (SIARG) «EXPFC2

GO Tu 114

IF (S1ARG=1.E=05) 1113911131114

SIAR26x,0

G0 TO 1115

S1aR26=(S1ARG®*%2) /6.,
SIHFC=2,# (SIARG# (1,+STARR6))
FIFCN=(STIHFC+2 . #EXPFC2) #PHFRCU/ (PARAM#SIHFC)
RETURN

NLZETA=3

TEMP=F TARG-ZETA(NZETA)

IF(TEMPY1Se16917
DIFF12=ZETA(NZETA=1)=ZETA(NZETA=2)
DIFFU1I=ZETA(NZETA) =7ETA(NZETA=])
DIFFU2=ZETAINZETA) =ZETA(NZETA=2)
DEN=DIFF124DIFFO1%DTFF Q2
AMT]12DIFF12% (PHOFRE (NZETA) =PHUFRF (NZFTA=11))
AMT2=DIFF01# (PHOFRE (NZETA=2) «PHOFRE (MZETA=1) )
CUEF 1 =PHOFRE (NZETA=1)

CUEF 2= (DIFF12¢AMT1=DIFFOL#AMTZ) /NEN
COEF3=(AMT1*AMT2)/DFN
ARGINT=FTARG=ZETA{NZETA=])

PHFHCU=COEF 1 +COEF24ARGINT + COEF 34 (ARGINT #062)
IF (PHFRCU) 11591169116

PHFRCU=,0

PARAM=F T ARG

GL TO 8

PHFRCU=PHOFRE (NZF TA)

PARAMZF T ARG

GO TOo 8B

NZFTA=NZETA+L

GO TO 14

END




