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CAI.CUIATIONOF THERK4L NEUTRON SCA-N3 CROSS SECTIONS

FOR CRYWL4LLINEkWERIAIi3: THE TOR ~mm

W. V. Clendenin

ABSTRACT

The lX2RTRAN-IVprogram TOR has been developed for the calculationof

thermal neutron differential.scattering cross sections of crystallinema-

terials. The scatteringlaw is calculated in the incoherent approximation

by direct evaluation of the Fourier integrals. A new numerical integration

technique of improved accuracy is used. This includes a verificationbased

on the det.ailedbalance condition for each value of the scattering law. A

two parameter function, derived from the scatteringlaw but having more ac-

curate interpolationproperties, is provided as card output. The latter

has the form Of in~t for the FORTRAN-IV program GLEN which obtains the to-

tal scattering cross section, thermal neutron diffusion length, end flux-

welgbted group cross section8.

1. Introduction. The scattering cross section of

the moderating material, e.g.$grawite, beryllium,

H20> and D20, plays a basic role in determining

the character stics of a thermal neutron reactor.

For neutrona with energies in the range .0 to about

3 eV the energy change cross 8ectiionis strongly

dependent both on the nature of the ~icular ma-

terial ma on its temperature. The materials with

simplest cross sections are monatomic gases such

as ‘He, the theory of which has been developed with

varytng degrees of elaboratlonl-5over a number of

years. Because of its comparativesimplicity a

monatomic gas mcdel has sometimesbeen used as an

approximationfor substances in the crystal or llq-

Uid fonno

One of the most succeaaful of these applications

has been a rncdlfication6of the monatcmic gas model

to fit the room temperature diffusion length of H20.

Even in this case there are substantialdifferences

between the diffusion lengths at higher temperatures

implied by this model and those implied by a mcde18

taking into account in more detd.1 the properties

of the moderator.

For a crystal..linematerial the use of a monatomic

gas model is doubtful because of the special char-

acteristics of the crystal cross section. For ener-

gies near the lower end of the thermal neutron range,

but above the Rregg limit (.00175eV for gra~ite

and .0062eV for beryllium) It is typical of the

crystal croes section that it is primarily an elas-

tic scattering cross section. In contrast to the

monatomic gas case, the energy change cross section

maybe 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 mcdel 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
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so widely from that of the crystal that the neutron

spectrum for absorption typical of a reactor is

substantiallyin error.9

The diffusion properties of the crystallinemodera-

tor depend qualltativelyaa well as quantitatively

on the nature of the cross section. The existence
10of a diffusion length for the material depends on

the smallest value of the total cross section,which

occurs at an energy just below the Bragg limit.

The diffusion coefficientfor neutron8 below tbe

Bragg limit differs, by an order Of _t@e at

some temperatures,from that for neutrons above the

Bragg limit. Consequently,it is inrpartant,for au

accurate treatment of neutron diffusion, to use

cross sectionswhich represent correctlythe char-

acteristics of’the crystallinematerial.

The TOR aml GLEN codes have been programed to ob-

tain cross sections for crydmll.inematerials in

the incoherent approximation,and to carry out group
M.averages for use in transpm-t theory cedes using

the Sn methcd. ‘l’heprogram TOR calculatesthe scat-

tering law G(a,p) and ~ches for use in GLEN the

related quantity s(R,e). A fundamentalaspect of

the computationaltechnique is to make use of the

dependence of s(R,e) on only two ~emeters. Cross

8ections correspondingto initial energy Eo, final

energy E and angle of deflection9 are obtained by

interpolationfrom a table of values of s(R,E).

The function s(R,c) is used becauae of its sulta-

bil.ity,examined in Section II, for interpolation.

A significantinnovation in TOR is the use of em im-

p.rov~ numerical evaluation. The cross sections

are obtained by direct computationof the Fourier

integrals involved without recourse to a ~onon ex-

pumion or similar approximation. A new methcd12

of numerical Cal.cu.ldiionof Fourier integralsmakes

possible rapid and accurate evaluationeven for

large values of the frequency parameter. Previous
13xnethodsof the type introducedby Filon were ei-

ther forced to use a mesh interval.which became

smaller in pro-ion to the reciprocal of the fre-

quency im.pl.yinga lengthening calculation,or were

subject to large errors for IXU%icular frequencies.

‘lheintegrationformula used in the earner program

GAsIm14 is of th.iatype, but uses a cruder inter-

polation between mesh points than that in FilonJs

4

method. Couqxmisons of differential cross section

values obtained frcsaTOR with those obtained from

GASKIFTindicate close agreement for some values but

differencesas large as l@ in other cases.

The accuracy of the TQR values is verified by a

check based on the detailed balance condition, de-

scribed in Sections II and III. TtIischeck con-

firms an accuracy of 1$, within the incoherent ap-

proximation,for the d.lfferentlalcross sections

computed by TOR.

Cross Section. The incchrent ap-ll:._&_ —

to the scattering cross section

of a Bravais lattice is obtained by the ‘KIR-GIEN

program system. The form=’22 of the double di.f-

ferenti.alcross section for scattering frcm initial

laboratory system energy Eo to final energyE with

deflection through an angle e is

d2U/KldE= U(EO+E,8,T)= UO(EO-E,8,T)+ U1(EO-E,13,T).

Here UO(EO+E,EI,T)

uo(Eo+E,i3,T)

The cross section

(1)

is the elastic scattering term*

= (ub/411)q(-RY(o)16(6). (2)

u1(Eo+E,13,T),which includes in-

elastic scattering,is given by

u1(Eo~E,13,T)= (ub/k) (E/Eo)* exP{-RY(0))

.

The

are

J
~a)-l w

- CXP (id’) [dRy(t)] - l]dt. (3)

basic parameters R end e of the cross section

4!2R= (m/M) (EO+E-2EOE COS13), (4)

e=E-Eo. (5)

The function is

Y(t) =
J-
‘( f(c)/x Slnh (@T)] exp{(@T)+ictlKo

(6)

Here T is the absolute temperature end ~ the Wonon

frequency,both in energy units. InEq. (6), f(~)

is the &onon frequency distributionof tie crystal.

%he elastic cross sectionu (E-E,13,T)is corrected
for the ~egg limit in GIEN~ vhues of Eq. (2) are
presented in TOR only as indications of magnitude.

,
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This Ustribution obeys tie norzmlizationand sym-

metry conditions,

L

m

f(c)w = 2, (7)

and

f(c)>o, f(<) =f(~). (8)

On the basis of the seeond condition of Eq. (8),

y(t) may be expressed as

y(t) = yeven (t) + Iyti(t),

where

Yeven(t) =

Yti(d =

(9)

rm,-lf(,]=oti(,/m)cos(ct)M, (lo)

-o

The cross section U1(EO+E,9,T) is

IJ1(Eo-E,f3,T)= (Ub/h)(E/Eo)*

(l-l)

s(R,e). (12)

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

integrals,

s(R,e) = u(R,E) + v(R,G) (13)

where

u(R,e) = u
J

‘1 %KP@eveJt)-RYeven(o)?cofJIRyti(t)l
o

- d-w even(o)]] cos (et)dt,

J
m

v(R,e) = - IT-l e~ W even(t)
o

-w even(o))sin! Wti(t)l sin

(14)

(et)dt . (15)

The integrals oflkqs. (10),(11),(14),(15)are in the

forms to which the numerical method used
u

applies

directly.

It maybe shown22 that the cross section

al(Eo+E,EI,T)obeys the detailed balance condition,

1●., that

exP(e/2T)s(R,6)= SXP (-e/2T)s(R,-G). (16)

l%e scatteringlaw23, for c # O, is the dimension-

less quantity

G(cY,~)= T exp (e/2T)s(R,E), (17)

where

The

the

a= R/T, (18)

~= e/T. (19)

detailed balance condition of (16),, together with

form ofEqs. (13),(14),and (15) maybe used to

provide a check on u(R,e) and v(R,6). These integrals

obey the condition

u(R,e)(~ (-e/T)-l)= v(R,e)(exp (-e/T)+l). (20)

Verification of Eq. (20) for each -r of values R,e

provides a check on s(R,e) with no additional nu-

merical computation.

‘lhedependence of s(R,e) on only the two parameters

RYS suggests a computationalscheme based on a

table of values either of s(R,c) or of G(a,f3).

Since values for -e can be obtained by means of Eq.

(16) from those for ~, it is only necessary to com-

pute values for one sign of e. It is clear from

Eq. (16) that s(R,e) for e> O decreases more rapidly

with increasing [61 than does s(R,e) for e < 0. It

Is clear from Eq. (17) that G(a,p) also decreases

more rapidly with increasing Iel than does s(R,c)

for c < 0. Consequently,the most favorable choice

for a table to be used for interpolationis to com-

pute s(R,e) for e< O.

In outline, the program TOR computes such a table

of s(Rn,sm) for a specifiedmezh of values Rn,sm.

The calculation is made by first computing a set of

values yeven(tj) ~dyti(tj) forasetof meah

values t .
3

Needed values of yeven(t) and YoM(t)

are obtained by quadratic interpolationfrom this

set. The functions u(Rn,em) and v(Rn,em) are cal.-

culatedbythe methcxi” for evaluatingFourier in-

tegrals. The ratio of the two sides of Eq. (20) is

obtained as a%heck, end e(Rn,em) Is oblxxlnedfrom

Eq. (13).

III. FORTRAN-IV Program TCIR. The primary purpose—
of the TOR program is to compute values s(Rn,cm)

over a mesh Rn,em suitable for interpolation. For

each variable, the meeh uses a succession of sys-

tematically Increasing intervals in which the ratio

of each interval to the preeeding one Is a fixed

multiplier specifid as input.

Since

first

R, Eq. (4), is inherently nonnegative,the

interval ~(HREC) >0 extends from RI = O to

5



R,.%. ~ese..nd internal, ofle~~~tiere

~(~~) is the titiplying factor, extends from

R2=~to R3=~(l+~). Simil.arly,thenti in-

terval, of length J$-i extends from Rn(W (N)) to

RW1(m (N+l)). me mesh llmit is specifiedby the

input =~eter Rm(REcMAx), the upper limit of

the mesh being REC(NLIM)where, for ~ > 1, NLIM IS

the pcmitive integer given by

NLT.M-2s [log[l+$l(~-l)R# 1/[log ~< NIZM-1.

(21)

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

NLrM-ls 1$1R-< NLIM. (22)

The mesh for the variable G is similar, except that

en independent set of hexameters designatedby

he(HE~ ), Ae(AFAE~), eu(E=M@, end cm(El%(M)

for M = 1, ... MLIM) 1s used. With these replace-

ments, Eqs. (21) and (22) apply also to the mesh of

values em. Since e may be negative, the ~emeters

he and EM= which must have the same sign may be

negative--fromthe accuracy considerationsof Sec-

tionII this IS the usual case. Ty@calv dues of

the input parameters for the mesh Rn, em are given

in Section IV which describes the input for TK)R.

For the case of a crystal cross section, designated

by setting the control ~emeter IDEN> 0, the pro-

grem Tt)Rcalculates S(Rn,Em) as given byEq. (13).

A necessary first step is to calculateyevm(td),

Eq. (10), andy (t~ ~)s Eq. (l.l),foraauitable mesh

of values t . The basis for the form of this mesh
J 12

is the method for calculatingFourier integrals.

Here, a auccesslonof intervals is defined by pairs,

the length of each interval in each pair being three

times as long as the length of each of the preceding

pair of intervals. For the present application it

is suitable from the point of view of interpolation

to carry out this e~sion of the interval through

SIX pairs of intervals. For values of t larger

than those in the twelfth interval, the interval

size is the same as that of the twelfth interval.

The length of the first interval is given by

Atl= l/(9CW) where~m is the largest value of

ICl fOrwhich f(c) differs fromzero. The second

interval At2 = Atl, At3 = Atk = 3At1, At = At6 =
5

9Atl, ... Atll = At12 = 2k3 Atl, and all intervals

with higher indlcea are equal to At=. In each in-

terval values ofyeven(t3) and yti(tj) are obtained

at 28 equally speced points, including the initial

end final points of the interval. The total number

of intervals required depends on the particular

&onon frequency distributionf(~) considered. For

the Egelstaff23’9
ad ~oW-Kow12k @onon distrib-

utions for gra~ite, 36 intervalshave been found

to give good accuracy based on comparison of values

computed with this number with values obtained using

a larger number of intervals. For the Debye and

Young-Koml’5 ~onon distributionsfor beryllium,

24 intervalshave been foti to give good accuracy.

‘Ibenumber of intervals is specified as the input

parameter INMKO in TOR.

For the crystal cross section, IDEN> 0, the ~onon

frequency distribution f(~k), FHOFRE(NZETA),is

specified as Input at a set of values ~k, ZE’IM(NZEWA).

The total number, NZEMiX, of such values must Me

in the range 4 S NZEMMS 201. Qtiatic interpola-

tion is used to determine f(~) between these net

pints, and as a consequencefour points are suffi-

cient for a Debye spectrum. The minimum number of

four points is set by the subroutinewhich normal-

izes the distribution f(~) 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 methd’2 for the calculationof Fourier inte-

grals using a double convergencecriterion of .001

is used to obtain yeven(tj) ~dy~d(tj) from f(c).

Qtiatlc Lntarpolationbetween mesh points tJ is

used to obtain values needed in the calculation of

u(Rn,em)) Eq. (14), and V(Rn,Em), Eq. (15). For

this calculationa double convergence criterion of

.003 is used. The factor S(Rn,Gm) designated in

!CORas SKE(N,M) is obteined according tosq. (13)

at each mesh point. The check based on detailed

balance consists of obtaining the ratio of the right

side of Eq. (20) to the left side. TllIsratio,

which thus should approximateunity, is designated

as DEIMRA(N,M).

,

*

.
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The magnitude factor 4-R y
neven(o)~ of Eq. (2) IS

computed for each value Rn and designated SEID(li).

The Parameter an, AIJ5U13(N),determined from Rn ac-

cording to Eq. (18), is obtdned for each Rn. Simi-

larly, tbe WSmeter f3m,EETEU(M), given in tarms

of em by Eq. (19), is obtained for each em. The

scattering law component cl(an,~m) obtained frcm

s(Rn,em) through Eq. (17) is calculated for each

mesh point end desi~ted Be SIGEF(N,M). The cor-

ree@ondhg quantity derived fran the elastic &at-

tering cross section ofEq. (2) is T ~-Ry ~ ,Vm(o)l

which is calculated for each Rn end designated as

SIGEID(N).

The output of 10R is described in detail in Section

V. All quantities calculated are printed out, and

in addition those needed for interpolationto ob-

tain the cross sections for GIEN are punched.

An option in !l?2R,specifiedby setting IDEN= O sub-

stitutes a monatomic gas model for the crystal mcdel

of Eqs. (l)- (XL). The nmlatomic gas cross sec-

tion can be expressed26 in the form ofEq. (X2)

provided s(R,e) is replacedby

s’(R,E) . (4TtRT)a4-(6+R)2/4RTl. (23)

For DEN = O, SKE(N,M) is computed according to Eq.

(23), and DEE4RA(N,M) 1S settol. There isno aria-

logue of the elastic cross section of Eq. (2) in

the monatomSc gas case and the quantities SEID(N)

and SIGEID(N) are set to O.-

IV. Imput for TOR.—. —

1. Title card 12A6

2. IDEN, IN1.Ko 2110

a.

b.

c.

3. a.

b.

For IDEN = 0, monatanic gas.

For DEN > 0, crystal specifiedby@onon

spectrum ,
INMXO specifies upper limit on integration

over t. Typical values are INMXO . & for

beryllium phonon spectra and INMXO . 36 for

graphite spectra. For monatomic gas, cal-

culation is analytic end INMXO should be

set to 1. Upper limit on -o is 72.

For IDEN . 0, program goes directly to k.

below.

For IDEN> O:

1) NZEMAX(4SNZJMAXSE01) I 10

4.

5*

6.

2) ZETA (Nzm), RZIFl!A- 1, NZWIX

4 E 2Q.8

Energies at which values of ~onon fre-

quency distribution ~e epeoified.

ZETA (1) must be .0 and ZETA (NZETA+l)>

Zm (mEm).

3) mom (Nzm), Nzm= 1, ~

4 E 20.8

Values of @mnon frequency distribution

correspondingto energies in 2) above.

13iOFRZ(1) must be .0, end ETIOFRE

(N!ZETA)20.

TEUPEN(temperature in energy units> .0)

E 20.8

REOMIX, RREC, AFAR2C 3 E 20.8

REXMiX>.oismeximum velueof RandERlN2 (.OC

ERIX s RECMtX) is smallest interval of R, both

in energy units. AFARIW 2 1. is numerical fac-

tor which is ratio of successive intervals in R.

Typical values ereRB3MkX . 3.1 eV., HREC = .005

eVo, AFAREC = 1.1.

EFSF$U, EEPS, AFAEPS 3 E 2Q.8

ER3MiX is the largest magnitude of e, endHEFS

is the interval of e smallest in magnitude, both

in energy units. They must have the same sign

and EPSMIX/%1% 2 1. Code will accept either

sign but for accuracy in canputing crystal cross

section, negative values are preferable.AFAEFS

2 1. is numerical factor which is ratio of suc-

cessive intervals in e. Typical values are

EPSMiX . -3.1 eV., REPS = -.005 eV., AFAREC

= 1.1.

Points to be noted about the input:

1) An energy unit, e.g.,electronvolts, must be

used consistentlyfor all quantities hating the di-

mensions of energy. These include ZETA, ~,

RK!lAX, EREC, EFSM4X, HEFS.

2) The program includes a subroutine for normalizing

the #ionon frequency distribution so that it is not

necessary for the input ~onon spectrum to be nor-

ma.1.ized.At least 4 values of ZETA and FHOFRE must

be included to specify the input spectrum. Since

quadratic Interpolationbetween mesh points is used,

4 points are sufficient for a

values

3) For

of ZEYI!Ado not need to

the case of a crystal,

Debye spectrum. The

be at equal intervals.

IDEN> O, the calcti-

7



tion of the functiony(t) repret3entsa significant

investment of machine time, and a provision for

data retrieval and use is included in the code.

For IDEN z 128, the values of y(t) are reed in from

cards instead of being computed. These carda are

placed at the end of the input following EF6U4X,

HEPS, AFAEFS. They must be obtained as pn’t of the

output of a previous problem. For 16 s IDENZ 128,

a card output speci~ng y(t) is provided by the

code as the first cards printed. The cards to be

used as Input for y(t) are imnedlatel.ypreceded and

followed by the title card. The regular output fol-

lows the second title card.

4) In addition to the in~t checks indicated above,

an input check to limit the amount of machine time

is included in TfJR. The maximum size of the matrix

of valuea SKE(N,M) is given by N S ‘jO,M< 50. If

the in~t is such as to imply NLIM> ~, the prob-

lem is stopped end either the ratio RECM@IREC

must be reduced or the parameterAFXREC increaaed.

Similarly, if it is implied that KIIM> 50,the prob-

lem is stopped ard the ratio EPiiM4X/EEl%must be re-

duced or AFAEPS must be increased.

v. ‘iQROutWt.

1. Title card

Following the title card, various check quanti-

ties are printed out by the calculatingsubroutines

i3iFRN0,KIRIN, FIGAFC,andTORCO.

The main output of the cede is edited by the

8ubroutine~CRI. It consists of printed output

and card output. The card deck is to be used in-

tact as part of the im~t for GIJIN. The remainder

of the printed output is:

---- ---- ---- ---- ----- ---- -

Reprint of inwt:

2. IDEN, INMXO

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

b. If IDEN> O code prints:

1) NzE2#lX

2) NZEl!A,ZETA (NZETA),FHOFRE (NZETA), for

NZBTA = 1, NZEMIX. Note that these are

normalized values of FHOFRE differing

from the input values by the normaliza-

tion constant.

k. TEMFEN

5. IWXX&X,HREC, AFAREC

6. EKN&kX, HEFS, AFAEFS

----- ---- ---- ---- ---- ---- --

7. NLIM. lhe number ofve-lues OfRn, designated

RZC(N) in the code, in the mesh of values of

s(Rn, ~m), designated SKE(N,M) in the code.

15N<NLIM.

8. l.#JM, The number of values of em, designated

EFS(M) In the code, in the mesh of values of

s(Rn, em). l< M<MLIM.

9. N, REX(N), SEI.D(N),SIGEID(N) fOr 1~ N$ NLIM.

SEID(N) is the coefficient exp (-R Y(O)] in the

elastic scatteringterm ~ {-R Y(O)) 5(6) of

Eq. (2), and SIGEID(N) is the coefficient

T exp (-R y(0)) of the correspondingterm

T exp {-R Y(0)} 8(G) in the scattering law.

10. For 1S N< NIJM end 1< M< MUM, REC(N)j EPS(M),

SKE(N,M), AIJ%KG(N), BETEG(M), SIGEF(N,M),

DEBARA(N,M). The parameterAL13iW(N) is Rn/T

end the parameter BE’I!JW(M)is G<T. The quantity

SIGEF(N,M) is the scattering law term

T exp (em/2T) s(Rn, em). The Parameter

DEIi41bi(N,M)is a check qusntity based on the de-

tailed balance condition and coqputed for each

value of S(Rn, em). For perfect accuracy

DEBARA(N,M) would be exactly 1., end its near-

nesa to 1. indicatea 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, cm) is com-

puted analyticallyand DEMRA(N,M) is identi-

Cu 1.

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

terms of the real functions yeven(t) mdyti(t)

by y
even(t)+ iydd(t). The functions yeven(t)

end y-(t) are printed out as functions of t,

designated in the printout aa TIME. ‘l’hefunc-

tion yevm(t) is des@natedaaGA MEVE, tuwlthe

functlonyti(t) as~. Note that the run-

ning variablea N, 1 s N S INMKO, and M, 1 ~ M

s 28, used in this printout are not tie same as

the running variables N, M of 9. end 10. above.

The card output of !IURifI:
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1.

2*

3*

4.

5*

6.

7*

8.

9*

Title card

mm, T’EMPEN,

GAMl is y(o).

AFAREC, HRIE,

NLIM

12A6

(Mm I 10, 2 E w.8

AFAEPS, HEPS 4E 20.8

I 10

RNC(N) for N = 1, NLIM k E 19.8

MUM 19

EFS(M)for M = 1, MUM k E 18.8

NPiVXl 18

NPROD is the product NIZM* MLXM

SKE(N,M) for N = 1, NLIM and

M=l, MLIM 5 E 15.8

It will be noted that a different printing format

is used for each type of quantity so that the quan-

tity can be identifiedby the format.

If 16< IDEN < 128 a card output epecifylngy(t) Is

provided by the code. This deck, whleh is to be

used as part of the input for ~R when IDEN z 128,

is punched out before the regular card out~t above

and is preceded by the title card. Only the deck

between the two title cards is to be used as input

for TOR, end only if IDEN z 128.

The regular card output from TOR, outlined above, is

to be used Intact as part of the input for GIJIN.

APPENOIK

The program has been compiled end run on the

CDC 6600. The core storage requirement is approxi-

mately 26,000.
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2.

3*

4.

5*

6.

7.

8.

9.

10.

Il.

12.

13.

14.

15.

16.

17.

18.

19.

a.

210

22.

23.

24.

25.
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000003

0UOO03
000003
000003

000003
000003

000003
000015
000015
000021
000021
000033
000034
000034
0001J34
000044
00004s
OOO05U
000054
000054
000055
000060
0001J64
000064
000066
000070
000071
000077
000101
000102
000106
Ooolob
000110
Ooollu
000116
000121
000125
000125
000127
000132
00013h
00013(>
000140
000153
000166
000170
000171
000175
000175

PROGRAM TOR(INPUT*TAPE1O=INPUT,
lnUTPUT,TAPE9=OUTPUT,
2PUNC~l,TA}’El l=pUNCH)

%IBFIC Tr)R ljEcK
c~MMON IND.ETINToTINTv,OMEGA,OMEGAA,TINTO $

lSFINALsERKsTIMEsFIRSl,FINAL*FCN*F$FCN$
2FNF(.NstiT,TEMP3,AwGcoR,TFAC* TFIN*
3cOPlqCORZQCOFC09COFCl ,cofc20cl)fCS,COFC49
4cofc5,cOFC6*cOFC7QcoPc8SCOFcr.J8QCOFcN7 QCOFCN6q
5COFC1,5,COFCN4,COF CN3*COFCNZQCUFCN1 QCo~CNo

c(JMtWN 1?(73,5)$S(74S6)
COMMOtI IuEN!ALPHA*RF IA*J1,J?,ARGPAC
coMt40N N1OEN9NINIT,NZFMAX9ZE1A (201)* PWFRE(201)Q

lNTYPL,TF.MPENsENL)IFF.REcoILQ IWSGAM,RFGA129
21NDFI*ETININ*FITINT.GAMO ,GAMEVE*GAMonU!
3FIsTAR,FIF IN,FISOFN,F IINTF!FIERR,
4NFI*14SOF,F’1SUIF*F ISOER.FIALM(JQF IREMU.
5NCOUNT,FIHTOFI IN1E(9) tFICO~PSflCoL()*
6NSOCNT,F 1SOIT(9),FSOCOM*FSOCLU*
7FEvSUQFOOSUJFSOEV,FSOOLIQF IANG!FIFcN*
!lFIALPt{qFIHE r!FIGAM

coMtiON AFAcTO,TE?
cOM14UN FACSIG,SIGMA,SI(jtlAC*ETXNOC

lREcMAX,HREc,A~ AREc,FPsMAA,HEp5QA~AkPS,
2NLIM,ML1MoREC( 50)$EPS (50) *sF:LD(50) *S1tiELl)(50 )!
35KE(50,50) QSIGEF (50*50) *UEtiARA(5n,50)*
4ALPHEG(50) 911F.TEG(5n) !AFItLu(ldl *
51NMAfl, IrdMPL4* INMpL5,TIMVAR (73?28) .(jAFVFC (~2*2H)$GAODPc (72s2N)

1

2

3

2

951
6
7

8

1;

11
12

13
14

15

;$

l$i
lQ
20

21

22
23

READllo ~I)(AFIELn(J)* J=l*lZ)
FoRMAT(12Ab)
wRITE(9s2)
Fof?MAT(55t41
ARITE(q,I )( AFIEL@(J)s J=l ,}/)
Ir41NCK=fl
FOI?MAT(811O)
FORMAT(4E20.8)
READ (10s4)ILlEN,INMX0
IF (Il)EN)~51Q89951
IF (INMXo-8)b,8,8
MNITE(9c7)
FORMAT(18t{oINMXo LFss THAN 8)
ININCK=l
IF tlNMKo-?2)llsll?q
iqRITE(qs]o)
FL)PMAT(2?HOINMX0 GRFATEK THAN ~2)
INTIdCK=l+ININCK
IF (II)EtJ)12,33Q15
NZ~M4X=2
RLALJ(11J,5) ZETA(NZFMAA)
ABC=ZETA(NZEMAX)
IF (A13C) 13,13,33
wRITE(Y914)
FoRMAT(30t10ZETA (NZEMAX) NEIJATIVE nl+ 7EHO)
ININCK=l*It41NCK
Go ro 33
l?EAD(ln!4)NZEMAX
IF (NZEMAX-4)16,1R,1R
wRITE [9,17)
FURMAT(19ttUNZEMAX LESs TtiAN 4)
IldINcK=l.ININcK
IF (r41EMAX-201 )2~,Z’1*19
wRITE(9,?o)
FORtiAT(24HONZEMAX GRLATER IHAN 201)
INIt4CK=l+ININCK
REAU(10!5) (ZETA (hiZETA) 9NLElA=lQN7EMAXl
REAU(10,5) (PHOFRF (N2ETA)9NZETA=1 ,NzEMJax)
AdC=ZETA(l)
IF(AtiC)22,24,22
wRITF (9,23)
FORMAT (17HOZLTA(I) NOT ZLRU)
ININCK=l+[NINCK

,

●
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000177
000201
000202
000206
000206
000210
000212
000214
ooo21b
000220
00023LJ
000230
00023?
000235
000236
oO024U
000241
00024/
000247
000251
():):;:

0U0264
00026b
000272
000272
000274
ooo30~
00031U
00031*
0U0314
000316
0U032U
000322
000326
oo032fY
000330
000333
000337
000337
000341
000353
000355
000357
000363
000363
000365
0U0370
000374
000374
000370
000401
000405
000405

000421
000424
00043U
000430
000432
0U0435
000441
000441

000455
000460
000664
0U0464
000466
000467
000475

24

25
26

261

27

28

29

30
31

32

33

34
35

36

37
38

39

40
41

42
43
44

45

46
47

48
49
50

51
52

53

ABC=PHOFRE( 1)
IF (AI’)C)250261,25
MRITE(9026)
FOf?MAT (lQHoPIiOFRE(l)
ININCK=l*ININCK
DO 29 NZETA=20NZEMAX
ABC=ZETA( NZETA)-7ETA
IF (AHC)27*27*29
NLELS1=NZETA-1

NOT ZEROJ

NZE’ A-l)

dRITE(99z8) lNzETA9NzELsl
FORMAT(6HOZETA( ~IA91~H )
ININCK*l*ININCK
cONTINUE
f)~ 32 NZETA=29NZEMAX
ABC=PHOFRE(NzETA)
IF(AHC)30!32*32
WRITE(9931)NZETA
FORMAT (8HOPH0FRE(~14tllH
ININCK=l+lNINCK
cUNTINUE
ALPHA=.]@ZETA(NzEMAX)
READ(1095)TEMPEN

LESS/EQIJAL 7ETA(s14*2H ))

IF (TFMPEN) 34.34*36
WRITE(9935)
FORMAT(23HOTEMPEN LESs/EuUAL ZERn)
ININCK=l+ININCK
REAI)(1095) RECMAX.HREC*AFAREC
IF (RECMAX)37*37939
WRITE(9,38)
F(JRMAT (23t40RECMAX LESS/EUUAL ZERG)
TNINCK=l+ININCK
AuC=UECMAX/HREC
IF IAHC-1.)40*42S42
WRXTE(9941)
FOI?MAT(25tiOHECMAX/HREC LESS THAN 1.)
INJ(4CK=1+ININCK
IF (AFAREC-l. )43*45,45
WRITE(9*44)
FORMAT(20HOAFAREC LESS THAN 1.)
ININCK=l+ININCK
REAO(1095) EPSMAX,HEPSOAFAEPS
At5C=EPSMAX/HEPS
IF(AHC-l. )46$48,48
WRTTE(9,47)
FUi?MAT(25HOEPSMAX/HEPS LESS THAN I.)
ININCK=l*INIIdCK
IF (AFAEPS-l .)499%19%1
WRII’L(9*50)
FORMAT(20HuAFAEPS LESS TIIAN 1.)
ININCK=l*ININCK
IF(AFAAEC-l O)52*52953
NLIM=INT(RECMAX/HREc)+ 1
GO TO 54
NLIM=INT( (ALOG(l. +(AFAREC-1 .)*REcMAX/tlREC) )

l/tALf.)G(AFAREc)))+2
54 IF (NLIM-50)57*57,S5
55 WRITE(9,56)
56 FORMAT(16HONLIH F.XCFEDS 50)

ININCK=l+ININCh
57 IF (AFAEPS-l .)58*58959
58 MLIM=INT(EPsNAX/HEPS)*l

GO T() bO
59 ML.IM=INT ((ALUG( lO+(AFAEPS-l .)*EPsMAX/HEPS])

l/(AL(lG(AFAEPS) ))+2
60 IF(MLIM-50) 63s63,61
61 wRITE(9s62)
62 FOF?MAT(16HOMLIM FXcEEt)s 50)

ININCK=l*ININCK
63 IF (ININCK)64S66S64
64 wR1TE(9s65)ININCK
65 FORMAT(22HOINPUT CHECKED. ABoVE ,13031H ERRORS FOUND. PRO13LEM STOP

lPED=I
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000475
000477
000501
01J05U2
000504
000505
000507
00051(1
01J0511
000513
000515
000517
000521
000527
000527
000530
0U0532
00054U
00054U
000543
0UU555
000563
0005b%

000613
000613
000613
000621
ouo~23
000625
000626
000654
000656
000657
0006bU
000662
000~63
fJ(JObb4
000bbb
000672
000673
000674
00061b
000677
00(1701
00(17U5
o(JtJ70b
oon7u7
000711
000712
000/12
000714
000/21
01J0723
rJorJ726
000730
000731
000734
000736
000T42
000744
000746
00075U
oorJ751
000753
0007bl
000762
00076b
00077(1
00077?
00077?
000773

STOP
66 IF(Ii IEN)67,67061JI

661 cALL PHFRNO
67 FIT II IT=.001

ErININ=.003
Elllifl=.11111111
Nlu Ir=ll
CALL TORIN
rNMPL4=INMX0
IlqMpL5=INMxo+l
IF (II)EN-128) 68,7?*7?

6ti CALL CL(JCK(AI+CI)EF)
wRIrE(9,ht!l JAtlCr)FF

6dl FuPMAT(22HoCL(JCK BEFORE FIUAFL =,E15.@l
CALL FIGAFC
cALL CL0CK(4tICl)EG)
MRlrk(9,~82)ABCllFG

6.32 Ft~Rr.4AT(21HocLocK AFTkR FIGAfC =*F150q)
lF (IljEfJ-16J 74,69,69

69 ANTTE(l l,l)(AFIELD(J),J= 1*12)
,qrfTrF (l194)INMPL4
OU 70 N=1*IN4PL4

70 wNlrt(l l!71)(TIMVAR(N*M) *GA[-VbC (N*M)~UAOl)fC(N*M) !
lM=l$Z~)

71 FORF4AT(3E17.H)
GCI To 74

72 RLA[J(10,411N’4pL4
ItJi.4XOZINMpL4
INMPL5=I14MPL4+1
IIU 13 N=IsINMPL4

73 REAf)(10.71 )(TIMVfil?(N*M) ,bALVFC (N.M).GA(lDF$(N,M) ,~xl,2r4)
T111V4R (INMPL5,1)=TIMVAR (lNMPL+~2FI)
cAMo=GAEVFC( 131)

74 l’ltr(l)=.o
t{kFC*llJ=}{REC
REr(i’J=HREcrdu
[J~ 75 N=39NLIM
HRFCNU=HRECrdl.l*AFARF.C

7S Rtr(,*)=REC(N-l)+Hi/ECNU
EPS(l)=.O
HcP\”.llJ=HEPS
EPS(2)=){EPsMU
D9 f~ Mz3,t-4LlM

HLPs4U=t{EPS!41J*AFAEps
/6 EP<(f4) =1:P5(M-l) *HEPst”lu

00 79 N=I.NLIM
1F(11)ElJ)78, ~7,78

?l SLLIJ(N)=.O
SIGLL[)(N)=.n
GU TO 79

78 RtC\JIL=REC(lJ)
SLI.I)(14) =EAP(-NECOIL*GAMO )
SIGLL() (N)=TEMPF tJ*SELl)(N)

79 C(INTINUE
HI) no 82 N=19NLIM

r)U 111 M=lsMLIM
sl\F(N,M)=.(1
0LHANA(N,r4)=l.

81 SIGEF(14*M)=.U
82 CUNTINUE
d:] ntJ 99 Nx1$NLTM

RECOILXREC(N)
M=l

84 (JMFbA=EPS(M)
FAr.TOt?=TEMPEN*EXp(oMEGA/ (2.*TEMPF*J))
IF (REC(JIL)85*85,P6

85 SKF(N9M)=O(J
nEHARA(N,t.1)=1.
SIGEF(rd9M)noo
@ ro H9

.36 IF (IoEN)813tf379R&3
87 AMTl=l./((l2.56637l*REC(JlL*TFMPE~J) **.5)

$



001001
001003
001006
001016
001020
001023
OO1O24
00102s
oolo2b
001033
00103+
001040
0011143
001047
001050
001055
Oolosb
001062
001070
OO1O72
oolo7b
001100
001103
001105
001105
001107
001114
001116
001122
001124
001126
001131
001133
001135
001142
001143
001150
001151
001153

AMT2={ot4EGA+uEcoIL) e~z
AMT3s4.*REcoIL*TEMpEN
SKF(NtM)=AMTl*EXP(-At4T2/AMT3)
DE13ARA(NoM)=10
SIGEF(NSM) =FACTOR*SKE(NOM)
SKEMAXSOO
GO TO 94

88 cALL TORCO
SKF(NoM)=S16MA
l)EHARA(N!M) =SIGMAc
SIGEF(N,M)=FACTOR*SKE (N*M)

89 IF(M-1)90s90991
90 sKEMAX=SKE(NtM)

GO TO 93
91 GLNCMP=SKE (N*M)-SKEMAX

1F(GLNCMP)93,93*Q2
92 SKEMAX=SKE(NSM)
93 GLNCMP=SKE (N9M)-1.E-03*SKEMAX

IF (GLNCMP)931*9*.94
931 GLNCMP=ARS(EPS(M)) -REC(N)

IF (GLNCMP)94S940Q6
94 IF(M-MLIM)95*96~96
95 M=M+i

G() TO 84
96 D(J 98 M=l,MLIM

GLNcMP=sKE (N*M)-l *E-03*sKEt4Ax
IF (GLNct.4P) 97*9R9911

97 sKI?(NtM)=.(1
DERA14A(NtM)=l.
!jIGEF(N9M)=.11

98 cONTINUE
99 cONTINUE

DO 10o N=lsNLIM
100 ALPHEG(N)=REC(N)/TEMPEN

00 101 M=19r4LIM
101 i3ETE6(M)=EPS(M)/TEMPEN

cALL TOSCf41
SIOP
EI’4D

~* se+$4+@pIM~NT CAI+D lo ~REAK up BATcH coMpILE

$IBFTC T’nR2 DECK
sUB140UTINE TORIN

000002 cOMMON INO,ETINT,TINTV.0MEGA,0MEGAA*T1NT09
lsF’INALsERRsTIMF*FIRsT ,FINALtFCNoFSFCNC
2FNFCN~MT*TEMp3~ANGCOR~TFAC!TFIN~
3cuR1.CON2*COFCO*COFC1 *coFC2SCUFC3,COFC4S
4coFC5vCOFC6qCUFC79COFc8~COFcN8,cf)FCN7*coFcN6*
5cOFCNS~C0FCN4,COFCN3CCOFCN2!CdFCNl ~COFCNO

000002 cUMMON T2(73s5)sS(74*6)
000002 COMMON IDENQALPHAoBETA$J1.J2.ARGPAC
000002 cOMMON NIDE14*NI141T,NZEMAXszETA (201) Jot40FRE(201)~

lNTYPE$TEMPEN!ENT31FFQ14ECOlLJRESGAMSREGA120
21NoFIoETININ$FITINTs6AMo*6AMEvEoGAw~nD*
3FIsTAR*FIFIN*FISOFNQFI INTFtFIEf?R,
4NFI*NSOF*FISOIF!FISOER~F IALMu~FIBEMU.
5NCCNJNT*FTHT9FI INTE(9) sFICOMPSFICOLOO
6NSOCNT,FISO11(9) ,FSOCO149FSOCLU9
7FEVS(J*FT)I)SU9FSI)EV*FSOOD*FIARGOFIFCN*
8FIALPH.FIBET~FIGAM

000002 cOMMON AFACTOOTE?
000002 COMMON FACSIGQSIGMA,SIGMACOETINOO

lRtcMAX,HREC*AFARFC*EPSMA&~IiEPS* AFAEPs*
2NLIM,MLIM,REC (50) oEPS(50) *SELD(50) tSTGELD(50)s
3SKE(50*50) $SIGFF(50!5CJ) *uE13ARA(5fl*50)$
4ALPHEG (50) *f4kTEG(50) 0AF1EL0(12)s
51NMX0. INMPL4* INMPL5,TI!4VAI? [73s28) 9GAFVFC (72C213)06AODFC (72s2~)
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0000U2
000003
00000%
000007
00001{)
000013
000017
000017
Oooozl
000024
0001J2b
ooon27
000U33
000033

000047
000063

000063
000064

rqr YPExl
lNMP1.4=~NMxo*4
INMlJL5=IrdMxo+5
FACSIG=03183U989

IF (ErININ-3.E-9) ls3,3
1 wtJITt. (9,2)
Z’ F(JRMAT(2HHOErININ Nor IN CURRLcT RANGL)

SIOP
3 IF (llTININ-1.)4*4,1
4 ETINT=tTININ

IP(II)EN)5,6,5
5 TINTV=ETINO/(ZETA(NZEMAX) )

Gll to 7
6 TINTU=(I./(8O.*TFMPFN) )

1*((-ALOG(ETININ/3000.) )**.5)
7 W~ITE(f)sH) NTyPE*FACS~G*Er INT.T[NTV
R FURMaT(7HONTYPE=,14QBH FACSlG=SE1508,

17ii ETINT=9E15.8*7H TINTV=QE15S8)
Rk.TUUN
EN[)

.

000002

000002
000002
000002

00000?
000002

000002
000003
000004
000006

00001s
000020
000044

000044
000045
000046
000050
000051
000053
000077
000101
000103
000103

$+ *i$+*cOMMF.NT cdWD T’o BREAK lJP HArCH cOMPILE

‘$IHFTC fOH3 OECK
sfJHKn(JTI~jE TORCO

c(~Mt41JN INllokr[NT,TINrV*OMEtiA ,U14ECAA$TlNTo*
lsf IldAL,ERR,TIMt SFIRsl,FINAL?FcNSFSFCN*
2FhFCN*fiT, TEi4P3,APGCON, TFAC!TFIN*
3cOR1*COR20COFC()!COFC1 oCUFC.2*CUFC3,COFC4$
4cOFC5,cOFC6*COFC79cOb c8$COFCrJtl*COFCN7*COFCN6 q
5cuFLN5,coFC N4*COFCN3!COFCNZ;CUFCNI .CnF’CNo

COMMON T2(73s5)rs(74,6)
cUtlMON IOEN,ALPtiA?9ETA,J1 .J2.ARGPAC
COMMON l~IOENQNIfdI T9NZEMAA,ZETA (znl),oriOFNE (201)o

lNrYPL* TEMpEN*EIJDIFFoNECOIL JRFstiAM9REGA12,
21NnFT,ETTNIN,FITINT,GAM0 .GAMEVE.GAr.10nl)*
3F1STAR,FIF IN*FISOFN,FI INrF*FIF.RR,
4NFT~IWS(IF,} ISUIFSFISOER.F lAL@liJ~FIREMU,
5NCOUIdT.rIHTtFI INTE(9) *FICOMP*FICnLl)*
6NS0CNT.F ISIJIT(9),FsoCoM*F sOCLU.
7FLvSU,FOOSUoFSOEVtFSlJOO~F IARG!FIFcN!
HFIALPH.FIBFT*FIGAM

coMMUN AFACTO,TE?
cUM140N FACSI(j*SI(jMA.SIGMAC~ETINO.

lQkcMAX,HftFCtAFARl C*EPSMAX*HEPS*AFAEP%O
2NL1MQWLTM,REC (50),EPS (50) sSELU(50) *S76LLO(50 )?
3sAF(50, 50), SIGFF(S0.50 )slJEtJARA (51_I,I-io)~
4ALPHEG (cjO)!HETF.G(50) ,AFItLl)(l~)$
51NMXIJ* INMPL4s INMPL5,TIMVAi? (73s28),GAFvFC( 72*28) ~(jAf)C)FC(7z~Z8)

I li~= [)
cALL FORIN
SIGMA=SFINAL
Acsc14P=5FINAL*(E%rJ(-uMEGA/TEMPF.N) -1.)

l/(FXP(-OFIEGA/TEMPEN)*I .)
IF (ERR-.02)3*3,1

1 14WITE.(Q*2 )RECOIL,0MEGAQ INfl*SFfNAI ,kRR*Jl,J2sARGPAc
2 FU14MAT (5HOREC=,t12.5S5H LPs=skli?05,

15H 1NO=,13,8t{ SFTNAL=CE14.7!5H ERR=,Fl+.7t
2411 J1=.13,4H J7=,13s8H AKGpAC=*F14.7)

3

4
5

INI)=l
cALL F(IRIN
SIGMA=SIGMA+SFINAL
851CMP=SFINAL
IF(LRR-,0215*Sq4
tiRITt(q,~) RccoIL,0M@6A, INo~SFINA[.,ENR,Jl,J2$AkGPAc
sfGMA=FACsIti*SItiMA
s~GMfiC=RSICMP/ACSCMP
RtTutilq
EIU[)

.
I
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000002

000002
000002
000002

0000(J2
000002

000002
000003
000001
000007
000011
000012
000014
000017
000021
000024
000030
000033
00003s
000037
000040
000045
000047
000051

000067
000071
000072
000074
000076
000101
000107
000110
000113

000135
000137
000144
000151
000164
000164
000164
000165

$. 4$4teO(’’MMENT cAHfj To BREAK up ~~TcH coMpILE
SIBFTC PRO DECK

sUBi?OUTINE PHFRNo
cOMMON IND9ETINT,TINTVOOMEGAOOMEGAA.TINTOO

lsFINAL.ERR~TIME*FIRsToFINAL~FCNtFSFCNs
2FNFcN,HT,TEMP3,ARGcoH,TFActTFIN,
3coRl*COR2~COFCO!COFCl !COFC2tCOFC~SCOFc4t
4CoFC5*COFC6VCOFC7VCf)FC8VCOFCN8*CCiFCNTVC0F$N6V
5cOFCN5,COFCN4,COFCN3,COFCN20COFCPJl ,COFCNO

cOMMON T2(73*5)sS(7406)
COMMON Il)EN*ALPHb!BFTA~Jl,J20ARGpAC
cOMMON NIDENsNINIT,NZEMAX,zETA (201) oPH0FR~(201)s

lNTYPE.TEMPENoENOIFF,14ECOIL*RESGAM,REGA120
21Nl)FI~ETININ9FITINT*tiAMO$GAMEVE*GAMO13Ds
3FIsTAR,FIFIN$FISOFN,FI INTF*FIERR,
4NFIcNSOF*FISOIF~FISOER*F IALMU*FIREMU.
5NCnUNT*FIHToFI INTE(Q) 9FICOMPSFICOLO0
6NS(!CNT~FISOIT(9) 9FsoCOMOFSOCLI)S
7FLVSU9FODSUSFSOEVOFSOOf)tF IARGoFIFcN*
8FIALPHsFIBETsFIGAM

cOMMON AFACTO*TEZ
COMMON FACSIG*SIGMA,SIGMAcoETINO,

lREcMAXOHRECSAFARFC~EPSMAXtHEPS*ArAEPS~
2NLIM*MLIMcREC (50) 9FPS (50) osELu(5n) cSTtiELD(SO) 9
3SKF(50,50),SIGEF (50,50) ,oE13ARA(5f),50)9
4ALPIIEG (SO) OBETEG(SO) ~AFIELu(lZ)9
51NMX0, 1NMPL4?INMPI-5,TINVAR (73~28),tiAFVF’C (72928) ~GAODFC(72t28)

1
2

3
4

5
6
7

IF (ZETA(1) )193?1
wRITE(992)
FORMAT(39H0 PHONON SPECTRUM INCORRECTLY SPECIFIEO)
STOP
IF(pl+oFRE (l)~l*491
oO 6 N=2*NZEMAX
zETDIF=zFTA(N) -ZFTA(N-l )
IF (ZETLIIF) 191,5
IF(PtlclFRE (N}) l$6,6
NABC=l
pHNOIN=zETA (2)*PhOFRE (2)/3.
ZEOF1=ZETA(2)-ZETA(l)
zEnF2=ZETA (3)-ZETA(2]
ZEI-)F3=ZET A(3)-ZETA(I)
ZEnF4=2.*ZETA(3) +ZETA(2) -3.*zETA(l)
PHDF1=PHoFRE (2)-PHOFRE(l )
pHnF2=PHOFRE(3) ‘PHoFI+E(2)
PHNOIN=PHNOIN+ZEDF?* (PHUFRE(2)

l*(zEUF4*PHDF2)/(6.*ZEDF3)
2.((ZEDF2**2)*pHDFl)/(6.*ZEUFl*ZEnF3] )

NLMLSl=NZEMAX-l
00 6 N=39NZMLS1
ZEDF1=ZEDF2
ZEnF2=ZETA (N*l)-7ETA(N)
zEl)F3=zETA (N+l)-zETA(N-l )
zfO~4=20*zETA (N*l)+zETA (N)-3.*2E7A(N-1)
PliDFl=PHr)F2
PHnF2=PHOFRE (N*l)-PHL)FRE (N)

8 PHN(IIN=PHNOIN+ZEDF2* (PHOFRE (N)
l*(zEnF4*pHoFz)/(60*zEDF3)
2+((ZEnF?**2)*PHOFl)/[6.*ZEDFl*ZEnF3) )

9

501
502

00 9 N=l,NZEMAX
PH(IFRE(N)=PHOFRE (N)/PHNOIN
WRITE (99501)PHNOIN

wR11E(99502) (PHOFRE (N) *N=lQNZkMAX)
FOR14AT (8HOPHNOIN=OE15,8)
~~;fl~;(4E20.8)

END

OMIT

OMIT
OMIT
OMIT

15



000002

OUOO02
00000?
Oooouz

000002
OUOOU2

00000?
00(1014
000014
oooo?~
00002b
000042
00004?
000050
000050
000063
OOOU63
000071
000071
000104
000104
OUO1O7
000114
000114
Ooolltl
000135
000135
000141
000141
000153
000163
000163
000165
000174
000174
000175
000203
0U0203
000207
000207

00022/
000227
000235
000235
000267

%* *+$oOC(]I.IMENT cA~u T@ ~R~AK up BA[C}{ (.OMplLE

$I13FTC TnSC LIECK
suRRnuTINE TOsCR1
CoMMON INIJ~ETINT,TINTV~OMEGA*LIMEGAA ~TINTO~

lS~INAL*ERR~TIME ~FIPsT,FIlvAL~FCNtFsF CN*
2FNFClY,tiT,TEMp3,ARGCOH* TFAC*1F1N9
3CURl$C0R2SC0FC0,C0FC l,COFC29C0FC3,COFC4S
4C(JFC5,COFC6SCOFC7*COFCfi*COFCN8!COFCN7*CUf.cN6*
5cOFCN5,COFCN4,COFCN3,COFCN2!CUFCNI ,COFCNO

COMMON T2(73s5)!S(74*6)
C(JMMnN I(IENsALPtiA*RF TA,J1.J2,1iR6PAC
CUMM(JN hlf)Elq9tJINIT,NZEMAX,LETA (201) *PHOFRE(201)!

lNIYPL* TEMPEN!ENDIFF,RFCUIL*RESGAM, REGA12s
21Nl)Fl *ETINIhJ*FITIhT,GAM0 9tiAMEVE9GAMonD,
3F1STAI+,FIFIN,FISI!FNQF IINIF~FItRR,
4NFT*NSOF*FISLJIF*\-ISOER*FIALMIJ*FIREMiJ*
5NCfIUhTtFltiT9F ITNTE[9) ,FILOMP,FICOLI),
6NSfICNT.F15011 (9) .FsoCOM*FSUCLI.),
7FLVSL’*FO1)SU?FSOEV*FSOODsF IARG!FIFcN*
8FIALPH,FIHET,FIGpM

cOMMllN AFAcTO,TE?
cOMrloN FACSIb*SI(;MA.51bMAC$ET lNO.

lRLCl~AX$HRF.CSAFARFC$EPSMAA,HEpStAFAEPS9
.2NLIM*MLIM*REC 150) sFP5(50) 9SELU(5n)qSIbLLD (5o) 9
3sKE(50950 )9SIGEF (50950) sl)E13ARA(5n,50)9
4ALPHEG(50) *BETEG(50) !AFILLU(12)*
51N}11u, INM}’L4* INMPL%,TIMVAR (73,28),bAFVFC (7?s2ti),GAODF C(72!28)

1

9C1

?

3

4

5

f)

7

8
9

10
lln

11

12
13

14
15

16

wR1rE(ll,l) (AFIELO(J),J=l, lZ)
FORMAT(1?A6)
wRITE (11,901) IOEN.TEMpENCGAMo

FOI?MAT (110*2E2’O.R)
WHITF(] ].2)AFAREC*HREC ,AkA&ps9HEP5
FoRhflT(4E~fJ,8)
hRIlt (11,3)NLIM
FURMAT(IILI)
kRIrE(l l.4)(HEC(N).N=l sNLIM)
FuRMAT(4E19.8)
wRITE(11*5)14LIM
FORMAT(I9)
wI+ITE(lI .6) (Eps(F).M=l.MLIM)
F’LJRMAT(4F’l&3.ti)
NPRUlj=NLIM*MLIM
kKIlt(l197)NPRoo
FORMAT (IN)
nU H N=)*F+LI~
kRI1t-( ll*9)(SKF (N*h!)9M=l tMLIM)
FOR14AT(5E1508)
wRIrk (’+9110)
FUF?MLT(55H1
tiRITE (9,1) (AFIFL[l(J) *J=1*12)
wRJIE(Ys I1)I1)EPJsTNMx[]
FCIRMAT (6HOIf)fiN=,14,7H INr-IXlJ=,14)
IF(II~EN)12*lH*14
wI+ITL(9.13) ZETA(NZFMAX)
~;Rl+!T;;4HozETA (Nz~MAx) =,E1501j)

WKTTE(9915)NZF.MAX
FORMAT (8HfINZEMAX=,14)
WRITE(9*16)
FURMAT(35HONZETA ZLTA PHOFRF)
wRITF.(9917) (14ZETA~ZFTA(P/LETA)*PHOFHE (NZETA)9

lNLETA=I,NZEMAX)
17 FURMAT( 15.E17.R.F17e8)
18 wR11E(9019)TEMFIEN
lY FURMAT(8HOTEMPLN=*E1508)

#RITF (9,20) REcMAX*HREC,Ak A14Ec
20 F(IRMAT (EIHORECMAX=SE15.800H HRLC=OE15.M08H AFAHEC=,

1E15.H)

.

.

.



000247
000261

000261
000267
000267
000275
000275
000301
000301
000324
000324
000330

oof)3311
000332

000402
000402
000405
00040%
00040/

000443
000443
000443

000002

000002
000002
000002

000002
000002

000002
000003
000006
000005

kiRI(t: (9~21)Ep5MAx~HEIJS!AFAEpS
21 FORMAT (8HOEPSMAX=SE15.89MI HEPS=,F1508S8H AFAEPS=t

1E1508)
WRITE (992?)NLIM

22 F@MAT(6HONLIM=0 14)
wRITE(9?23)MLIM

23 F0RMAT(6HOMLIM=! 14)
WHITE(9*?4)

24 F0RMAT(50H0 N REC SELU SIGELD)
wRITE(9s25) (NoREc(N)?SELU (N) 9SIGFLD (N) SN=1ONLIM)

25 FORMAT(14Q3E17.8)
wRITE(9026)

26 F0RMAT(l15ti0 N M REC EPS SKE
1 ALPHEG HETE6 SIGtF

DO 27 N=l*NLIM
DE6ARA)

27 WRITE (90213) (N$M~REC(N) ~EPS(M)tSKF(N9M)9
lALPHllG (N)oBETEG(M) 9sIGITF (NsM)9DERARA(N?M) o
2M=1,MLIM)

28 FORMAT (214*7E16.R)
WRITE(9$29)

2’? FORMnT(54Hl N M TIME GAMEvE
Do 3(I N=191NMPL4

30 wKITE(9*31) (NtM9TIMVAR (N$M)~GAEVFC(N,M)s
lGAOUFC (N9MJ!M=1*?8)

31 FORMAT (214S3E17.R)
RETul+N
EN[)

GAMoDD)

$* *O@*C(lf4MENT CAI?Q TO BREAK up BATCH cOMplLE
%IBF’TC FORA DECK

sUPROUTINE FORIN
coMMON INn~ETINT,TINTV~OMEGAOUMEGAA*lINTO t

lSFINAL.ERR*TIME*FIRST*FINAL*FCNSFSFCNO
2FNFCN$HT,TEMP3.APGCOR$TFACSTF IN.
3CORl*COR2QCOFCfI~COFCl ~coFc2*coFc3,coFC4q
4COFC5PCOFC6VLOFC7*COFC8qCC)FCN8~CnFCN7VCOF$N6*
5cOFCN5,COFCN4,COFCN3,COFCN2*CUFCNI *COFCNO

COMMON Tz(73!5)$S(74*6)
c(lM140N II)EN,ALPHA!BETA,J1,J2,ARGPAC
coMMON N1OENSNINIT,NZEMAX,2ETA (201 )oPHOFRE(201)0

lNTYPE,TEMpEN*ENDIFF,RECOfL$RESGAM.REGA12,
21NnFI,ETININ~F[TSNT,GAMOqGAMEVE?GAMOOU~
3FIsTAR*FIFIN*FISOFNoFI INTF*FILRR,
4NFI$NsoF.FISIJIF*FISOER*FIALMusFIREMU,
5NCOUNT9FIHT*FIINTE (91 *FICOW’9FICOLO*
6NSOCNTqFISOIT(9) ,FSOCOM*FSOCLUS
7FEvS11*FOOSU!FSOEV$FSOOO*F IARG,FIFCNo
8FIALPH,FIBET*FIGAM

cOMMON AFACTO*TE?
cOMMON FACSIGQSIGMA,SIGMACOETINO,

lREcMAX*HREC$AFARFC*EPSMAXo~EPStAFAEPSo
2NLIM*MLIM~REC (50) $EPS(50 )!sELD(50) 9SIGELo~50)t
3s~E(50*50) 9sIGF.F(50950) 9DE8ARA(50*50)9
4ALPHEG(50) SBETEG(50) *AFILLU(121 *
51NMX091N14PL4*INMPL59 TIMVAR (73*28) *GAEVFC(12*28) ~GAODfC(72*28)

C NUMER[CAL CALCULATION OF FOURIER INTFGRAL.
c INPUT VARIABLES INDs ETTNT* TINTVQ OMEGA.
c FUNCTIONAL VALUE FCN SPECIFIED BY SUBROUTINE FCNCAL.
c CALCULATED INTEGRAL SFINALS EsTIMATEn UNCERTAINTY ERR.

cALL PAR
CALL CUNTRO
RETURN
END
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000002

000002
000002
000002

000002
000002

000002
000004
Ooooob
000011
000013
000014
000017
000021
000022
000025
000027
000030
000033
000035
000036
000041
OOOU43
000U44
0001J47
000051
00005?
000055
00oosl
000060
000063
000065
000066
000071
000073
000074
000077
000101
000102
000105

000107
000110
000113
000115
000116
000121
000123
000124
0T)012T
000131

‘$o ****cOMMENT cAR13 TO BREAK UP BATCH cOMPILE

$I13FTC FORti DECK
sLJhR(WTINE PAR
COMMON INI1.ETINT,TTNTV,0ME6AOUMEGAA*TINT0 *

lsFINALSEpRs TIME*FIRSi sF1NALsFcN9FSFcN*
2FNFCN.IiT,TEMP3.ARGCOR0 TFAC,TFIN,
3CI.)P1,COR?,COFCO,COFC1 *COFC2sCO~ c3,cOFc4s
4cuFc5*CoFc6*coFc7*COFC8! COFCN8*COFCN7*COFch6~
5cOFCN5tCOFCN4*COFCN3*COFCN2*COFCNl ,CnhcNO

COMW.)N T2[73,5),S(74Q6)
COMMON I[)EN,ALpHfi .BEIA.Jl,J2,AKGPAC
COMMON NIOEN*NINITsNZEMAAsZETA (201 )9Pf10FRk(201)s

1KTYPE,TEMPEN,ENOIFF,KECOIL*KESGAM,REGA12!
21NnFI.ETIhINsFITINT,GAMO *GAMEVE*GAMOnd*
3FIsTAR*FIF IN,FIS(IFN,F IINIF!FIERR,
4NFI*NSoF?FISUIF!FISOER~F lALMu*FIREMU.
5NCOUNT,FIHTSFIINTE (9) oFICOMp,~ICnLl)!
6NSOCNT.FISOIT(9) .FSOCoM*FSOCLo*
7FEvS119FODSUqFSOEV *FSOO0.F IARG*FIFcNt
HFIALPH,FI BET,FIGAM

cuMF’tnN AFACTO*TE7
COMMON FACSIG,S16MA,SIGMACSET lNO,

lRkT’MAXoHREc,AFARFc,EPst.iAk,HF.p5 *AFAEIJSS
2NLTM$MLIM*REC(SO) *EPS (50) 9sELU(5n) *STtiEL11[50 )9
3shF(5fj,50) 9sIGFF(50*5rJ) *uEtiARA(5(l.50)*
4hLPHEG (5(I) ~BETFG(50)QAFlLLll (1.?)9
51NMXO* INMPL4,1NMPL5,T IMVAR(73*28),6AFVFC (72* 28) sGAODFC(72*28)

oIIFuAA=ABS(OMEGA)
HTo=TIrlTv/3.
jll’i(j=.5*HTo00ME(JAA
IF (AHG-.44335956F-OS) 1O1 ,101s102

lfJl GO TO 30
10? IF(AkG- .133OO787E-O4I1O3*
103 HTf!=.17734382F-06/oMEGAA

Go Tn 30
104 IF (ARG-.39902361F-O4)1O5*
105 HIo=.53203147E-04/oMEGAA

Go 1(1 30
106 IF (ARG-.11Y7U708E-03) 1O7,
107 l+Tll=.15960944E-03/oMEGAA

GO 10 30

(J3*104

05,106

07,108

108 ~F(ARG~~35912124F-03) 109 S109$110
109 HTo=.47882833E-03/oMEGAA

Go T() 30
110 TF(AHG-. 10773637E-02) 1*1*2

1 HIO=.1636485UE-02/OMEGAA
G(J To 3(I

? IF (ARG-.3232O912E-O2)3 9394
3 HTo=.430Q45493F-02/oMEGAA

GU TU 30
4 IF (AtiG-.96962736F-o?) 5s5* 6
5 Hro=.12928364RE-01/OMEG&A

G(I 10 so
6 IF (ANG-.?9088821F-01 )7!7*8
7 HTrl=.3n7850945E-ol/oMEGAA

GO TO 30
8 IF (AwG-.87266463F-ol )9~9* 10
9 HTo=.1]6355283/OMEGAA

GO T(l 3(’I
10 IF (ARG-.26179939) 11,11,12
11 HTo=.34906585TI/OMEGAA

GU 10 30
12 IF(AHG-. 78539tl16)~3,13Jl*
13 HTf)=l.04719755/(JMkGAA

G() TO 30
14 IF (APG-2.3561945) 15,15* lb
15 Iiio~;.~f159265/OMEGAA

)6 IF (At?G-7.0685&135) 17,17 *1H
17 HTo=9.42477796/OMEGAA

Go TO 30
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00013?
000135
000137
000140
000143
00014%
oooi4b
000151
000153
000154
000156
000160
000161
o(ln163
000165
000167
000171
000173
000174
ooo17b
000201
000203
000204

000002

000002
000002
000002

000002
000002

000002
0UOOU3
000004
000U05
000006
000007
000007
00001[)
000011
000012
000014
000015
ooool~
000020
ooon22
0000?4

18
19

20
21

22
23

24

25

26
27
30

IF (AHG-21 .205751)19019,20
HTfl=28,2743339/OMEGAA
GO T(’I 30
IF (AI+G-63.617252)21 ,21,22
HTo=64.8?30016/OMEGAA
Go Tn 30
IF IARG-190085175)23,23*?4
tiTfI=254.469005/OMEGAA
Go TO 30
ARGl=ARr3/381.703507
ARG2=AINT(ARG1)
ARG3=.5*ARG2
ARG4=ARG3+.51
ARG5=AINT(ARG3)
ARG6=AINT(ARG4)
IF (ARG6-ARG5) 25,?5,26
o[)~NT=AR(j2+l.
GO TO 27
0LIINT=AR(32

HTf)conINT*763040701s/oMEbAA
TINTO=3.*HTO
RETURN
EIu13

$* **~Qco~~ENT CA14D TO

%IBFTC FcIRC OECK
subroutine CONTRO

RREAK UP BATCH cOMPILE

cOMM(JN INl)?ETINT,TINTVsOMEbA,UMEGAA*TINTOs
lsFINAL.ERR,TIMEsFIRsT,FIl~ALoFCN~FSFCN,
2FNFCN,HT,TEMP3*ARGCOR*TFAC*TF IN*
3c0PltCOR2ScoFCO*CoFC l*cOFC2*CoFC3*COFc4S
4coFc5,coFc6.c(JFc7*coFc8*COFCN8 *CnFCN7*COF~N6*
5cOFCN5*COFCN4*COFCN3*COFCNZ ~COFCNl*Cn~LNO

c(JMMON T?(73,5)!S(7496}
COMMON InEN*ALPHf) *RErA,Jl,J2,ARGpAC
COMMON N1OEN*NIN]TSNLEMAX*LETA (201) *PHoFRE(201)*

lNIYPEc TEMPEN$ENDIFF oHECUil. *REbGAM*REGA129
21NlJFI sET]NIN.FITINT,GAMO*GAMEVE~GAMf)nU$
3FIsTAR,FIFIN*FISOFN,F IINIF!FIERR,
4NF19NSOF,FISOIFSFISOER*F1ALMU9F IRE~U.
5NCOUNT,FIHT*FIINTE(Q) ,FICOMp*fICOLn*
6NS0Cl<T*FISOIl (9) ,FsnCOM!FSOCLOO
7FEVSUSFC)DSUSFSOEVSFSOOD*F IARG*FIFCN*
8FIALPH*F IFIET*FIGAM

cl)MM[lN AFACTOSTE?
cOMMON FACS1GSS1GMA,SIGMAC9ET1N0,

lRECMAX,hREc*AFAREC,FPsMA#.,HLPS!A6AEP5$
2NLIM*MLIM*REC (50) ~EPS (50) JSELD(50) *STGELD(50) *
3shE(50*50) *sIGEF(50*50 )*DEHARA(5n,50)C
4ALPhLG(50) *13ETEG (50) *AFItLb(12) *
51NMXU, INMPL4* INMpLqOTIMVAR (73*i?8),GAFVF C(72*?8) sGAoDFC(72s2R)

AMGp=.o
IF(INO) 1,37*1

1 IF(OMEGA)3*2*3
2 S~INAL=.O

ERR=.O
PETUkN

3 FIPST=.(t
TIME=FIRST
cALL FC!JCAL
FSFCN=FCN
ARGPhC=.O
Jlzo
FINLIM=l.57079633/OMEGAA
IF (FINLIM-TINTV) 4t405

4 FINAL=FINLIM
TIME=FINAL



000025
0000?6
000030
000031
000031
000033
000034
000035
000037
00J-104(1
000041
000043
000051
000053
000054
000057
000060
000064

o~o~b~
000067
00007(’
000072
000073
000101
000103
00010%
000106
000110
000113
000114
00011s
oiloli?4
000132
000134
000137
00014?
000145
000150
000155
000157
000164
00U166
000170
000172
000173
000175
000200
000204
000207
000212
000213
000?14
0u0223
000225
000232
000234
000241
000243
000245
000247
000250
0002s2
000255
0002bl
000264
000267
000270
000271
000300
000301
ooo3111

CALL FCNCAL
F’IvFCN=FCN
IPr4E.IN=o
G(I T() 6

5 FINA1.=TINTV
TIME=FINAL
cALL FCNCAL
FNFCN=FCN
IPPEIN=l

b J2=1
1]1) 7 K?=l~5

7 T2(Ji!9K2)=.11
8 HT=FINAL-FIRST
9 TEMP3=.o

APt;LOR=3.~oMEGAA*HT
CALL FAcFIN
T2(J2+I, 1)=TZ(J2,1).TFIN
H1=H1/3.

AKGCOR=3.*OMEGAA*HT
c&LL FAcFIN
cALL ENDSUM(I,P)
cALL CORRl
T2(J2+I,?) =T2(J2,2)*TF lN+TtAc*TEMP3+cuNl

11 HT=HT/30
ARGCOR=3.*OME’GAA*H’J
cALL FACFIN
cALL ENDSUM(l,8)
CALL NEXSUM(2S4*%S7)
cALL CORR1
cALL ci)RR2
T2(J2*lS3)=T2(J2,3) +lFIFJ+TFAC*TE)4p3+rUNl+L(lR2
AMAlj=A[)s (T2(J2+l,l))+AtjS (T2(JI?+l,2) )+M15s(T2(J.?+l ,3))
[T- (AI4AG]19,1991O

10 IF (J2-3)31OS31R*71J3
31H TF(J2-4) 319!.319*31O
319 IF (ARGP-26.) ~ll*13s13
310 l~(AkGP-80. )311 ~13,13
311 CUMP=AIiS(l.-l2(Jz+l,3)/TZ (J.2+1*2))

IF (C(M-iP-ETIfJl )l.?.l?,13
12 Cl)filP=AHS(l.- rZ(J?*],J)/T2(J2+l*l))

IF (coklP-ETIIJT) 19,1~,13
13 Hr=tiT/3.

ANGCl)R=3.*OME(jAA*HT
cALL FAcF’IN
CALL EN[)SUM(1*26)
CALL NEXSUM[2V4V?3,?5)
CALL FOLSUM(5, 7*R*1Q*ZO*2?)
CALL SMSUM(10*16,3)
CALL SMSUM(llq17,3)
CJJIL CORI+l
CALL CORR2
T2(J2+1,4) =T2(J2.4)+TF JN+TFAc*TEpfP3+cUt?l*COR?
IF (JwGP-242. )313.15,15

313 c(JrlP=AFIS(l.-T?(J?+l*4)/Td (J2+1*3))
IF (C(IMP-ETINT )14,14,15

14 CUMP=AHS(l.-T2(J?+I94)/Te (J?+1*2)]
IF (CI)MP-ETINT )21.21$15

15 tJT=HT/3.
ANr3crJR=3e*oME(iAA*HT
CALL FAcFIN

CALL FNI)SUM(l*RO)
CALL NEXSUM(?04,77979)
CALL FoLsUM(5V7vn,73*74e ?b)
CALL SMSIIM(1097O,3)
cAIL SMS(JM(11*71,3)
cALL CORR1
cALL CORR2
T2(J2+l *5)=T2(J2,5) +TFIN*TFAc~TEMP3+cURl+COR2
(IU 16 K2=1Q5

16 Td(J2*l sK2)=T2(J?+l*5)
GU 1,) 23

?%



000311
000313
000314
000323
000324
00032b
000327
ooo33b
000343

000346
000347
000351
000353
000355
ooo35e
00036(1
000361
000363
000364
000365
000374
000375
000400
00041J3
000410
000412
00041s
000417
000421
000421
000423
000424
0004?6
ooo43d
00043.2
000434
000437
000441
00044/
00044s
000447
000452
000454
000455
ooo45b
000457
00046G
000462
000463
0(10463
000465
000466
000467
0U047U
000471
OU0473
()()0474
ouo4r6
0(10476
0U0477
00050U
000501
000503
000504
0U05U5
000506
0UO%U7
000s10
000512
000513
0U0514

19 ABc=l.
DO 2[] K2=1,5

2(I T2(J2+1,K2)=T2 (J2+1C3)
GO TO 23

21 AUC=I.
DO 22 K2=105

22 T~(J?+l,K2)=T2 (J~+l,4)
23 COMP=AFIS(l.-T2(J2~5)/T2(J2*l t5))

ARGP=(FINAL-FIRsT)/HT

ARGPAc=AWtiPAC+ARGP
24 IF (IPRE.IN)Z5*25*?7
25 FIRST=FINLIII

FINAL=FINLIM*TINTO
FSFCiJ=FNFCN
TIME=FINAL
CALL FCNCAL

FINFCN=FcN
Jlzl
no 26 K1=106

2fY s(J1.K1) =T2(J2*1,5)
GU TO 39

27 I~(CUMP-ETINT] 271S~71,28
271 I~(J2-2) 30,272,272
?72 cOMP=AHS(l.-T2(J?-lO5)/T2 (J2+1*5))

IF (COI.!P-FTINT) ?9,29928
28 IF (J2-INMXO)30S2Q~%9
29 sFIP4AL=Tz(J2*I ,5)

ERR=COMP
RETURN

30 ElNiJ2=FLOAT(J?)
ARGP1=.5*E1NTJ2
AR13P2xARGPl*.5]
AHGP3=AINT(ARGP1)
ARGP4=AINT(ARGP2)
IF(ARGP4-ARGP3) 301,301931

301 [F (J2-NINIT)32,3?031
3] ADnEND=FINAL-F!RST

Go T() 33
3? AD[IENT)=3. *(FINAL-FIRST)
33 GFINAL=FINAL+ADDFNII

IF (F INLTM-GFINAL)34 ,34*35
34 FIRST=FINAL

F5FCN=FNFCN
FINAL=FINLIM
TIME=FTNAL
cALL FCNCAL
FNFCN=FcN
IPREIN=O
Go TO 36

35 FIT-’ST=FINAL
FSFCN=FNFCN
FINAL=GFINAL
TIME=FINAL
CALL FCNCAL
FldFCN=FcN
IPREIN=l

36 J2=J2+1
G() TO 8

37 FINST=.O
TIME=FIRST
cALL FCNCAL
FsFCrJ=FCN
ARGPAC=.O
J2=0
FIPIAL=TINTo
TIME=FINAL
cALL FCNCAL
FhFCN=FcN
Jl=l
00 38 K1=196

38 S(J19KI)=.O

OMIT



0(10522
0005%3
000524
000526
OU053U
000532!
00053’J
olJo53fr
o(JrJ541
000s43
000541
00055’5
0(10561
0110’562
000563
000565
000567
000570
000571
000574
ooo57b
000%7/
O(J06Ul
000603
0(1060s
00060/
000614
00062(1
0U0621
000h22
000624
0u0626
000627
000630
00063fJ
0u0642
000643
0U0644
000b4b
000650
ooo~51
0U(lh52
00 U653
000654
00065s
000661
0uIlh62
000664
0U0665
00066(
ooob70
0(1 Ub/b
Ooo?ou
000701
0U0702
000704
000707
000710
000711
00072u
000726
00073U

000733
000736
000741
000744
000751
000753
000760
000762
000764

39 Ir’JpJl=()
IN[)JIP=o

40 HT=TINTo
41 ARGCOR=OML6A4*HT
47 If (INOJI)43*43q5~
43 lF(AVGCOR-3. 1415CJ)54*44*44
44 IF (INO)47~45t47
45 Ak’Gl=oMEGAA*FIRsT/3.14159265

nMINTl=AINT(AR(;l)
lF(AHS(ARG1-OMINTl) -l.E-b) 53,539145

14% lF(AHs(AR(.jl-UMINTl-l. ) -1.E-6)53s%3!46
46 FlNAL=3.14159265* (f)MINTl ●1.)/U}~EGAA

TIME=FINAL
CA(L FCNCAL
FNF’CrJ=F~N
HT=F-INAL-FIRST
ARGCOR=OPEGAA*}{l
GO T(J 52

47 AHGl=oMEGAA*FIRsT/los7079633
OMTN1l=AINT(ARG1)
AHG2=.5*OMIIJ11
AHG3=AU62+.51
AHG4=AINT(ARti2)
AK(;5=AINT(ARG3)
If (ARG5-ARG4) 50*5u,48

48 lF(AtlS (ARtil-OMINTl)-l ,E-6)b3,53s4”9 -
49 FlblAL=~.5707Y633i~ (OMINTl*?. )/u14EGAd

TIME=FINAL ..

CALL FcNCAL
FNFCN=FCN
Hi=~[NAL-FIi+ST
AHGCI)l?=OM~.GAA+~)iT
G(J To 52

S0 TF(At\S(ARG1-OMINTl-l.) -1.E-6)53,q3,51
51 FIoIAL=l .570 ?’j633*(oM1pJTl ●10)/UMF.GLA

TIME=FINAL
CALL FCNCAL
PliFCN=fcN
HT=F[rjAL-FIR5T
AHGL[lR=OMktiAA*H T

5? lw-lJIP=l
53 lNr)Jl=I
54 TFMt’3=.o

CALL FACF~N
s(Jl+l, l)=S(Jl!l)*TFfN
HT=H1/J.
ARGtOR=OMEGAA~}HT
cALL FAcFIN
C~~LL EPJnSUM(l,2)
cALL cORR1
s(J1+1,2) =S(J1,2)+TF1N+ lkAC*TLMP~+COPl

56 HT=tiT/3.
ARGCOR=OMEGAA*HT
CAIL FACFIN
cALL ENosUM(l,M)
cALL NEXSuM(204!5S7)
CALL CfIRl?l
CALL CORR2
S(J1+1,3) =S(J193)*TFIN+TF Ac*Tkt4P3*LoQi+c0K2
AMA6=ABs( S(J1+1*I))+ARS (s(Jl+l !z!))+ANb(S(Jl*l s3))
IF(AHAG)67,67,55

55 IF (J1-3)1!559163*163

163 IF (J1-4)164s164Q 155
164 IF(ARGP-26. )156~58*5t3
155 IF (ANGP-80.) 15695895H
156 cOMP=ABS(l.-s(Jl+l*3)/S(Jl +192)1

IF (COMP-ET114T )57,57,58
57 cOhP=AtjS(l.-S(Jl+lS3)/S (J~*l,l))

IF (COMP-LTINT)67,67,58
58 H[=}iT/3.

ARGCI)R=OMLGAA*HT

.

22



000765
000766
000770
000773
000777
001002
001005
ooloo~
001007
001016
001U20
001025
001027
001034
oolo3b
001040
001041
001042
001044
001047
001053
001056
001061
001062
001063
001072
oolo7~
001100
001105
001107
001114
001116
001117
001120
001122
001125
001131
001134
001137
001140
001141
001150
001151
001160
001161
001163
001164
001173
001174
001176
001177
001206
001207
001211
001212
001221
001226
001231
001232
001234
001235
001237
001242
001245
001252
001255
001256
001261
001264
001266
001267

158

59

60

61

62
63

64

67

6R

69

70

71
,

;;

76

176

1:;

78
17R
17Y
180

cALL FAcFIN
cALL ENDSUM(1*26)
CALL NExsUM(204023025)
cALL F0LSUM(5070~.19~20.22)
cALL SMSUM(IO016,3)
CALL SMSUM(llt17,3)
CALL CORR1
c&LL CORR2
S(J1*l.4) =S(J1?4) +TFIN*TFAC*TEMP3+COR1+COR2
IF(AI?GP-242. )158,60,60
cOMP=ARS(l.-S(Jl+lo4)/s (J1+]03))
IF(COMP-ETINT) 59,59*60
COMP=A13S(10-S(Jl+lC4)/S (J1*1?2))
IF (COMP-ETINT) 69,69,60
HT8HT/3.
ARGCnR=OMEGAA*HT
cALL FAcFIN
CALL ENDSUN(108O)
cALL NEXSUM(204Q77~79)
CALL FOLsUM(5.7$Eo73s74$76)
CALL SMSUM(10070.3)
CALL SMSUM(11$71,3)
cALL CORR1
CALL CORR2
S(J1+1,5)=S(J1 !5)+TFIN+TFAC*TEMP3+COR1*COI?2
cOMP=AHs(l.-S(Jl+l,5)/S (J1*194))
IF (COMP-ETINT) 61,61962
coMP=AHs(l.-s(Jl+l*5l/s(Jl*l 93))
IF (COMP-ETINT) 71,71,62
lF(Atis (AR(jCOR-l .04719755) -l,E-6)63063s71
HT=HT/3.
ARGCOR=OMEGAA*HT
cALL FACFIN
cALL ENDSuM(l~24~)
CALL NEXSUM(2S4S2390241)
cALL FOLSUM(5,7SII*235,236,238)
CALL SMSUM(1OT23??3)
cALL SMSUM(ll*233s3)
cALL CORR1
cALL CORR2
S(J1+1*6) =S(J1*6) +TFIN+TFAC*TEMP3+COR1 +co~2
DO 64 Kl=1~6
S(Jl+l,Kl) IZs(Jl*lo6)
GO TO 73
ASC= 1.
nO 68 K1=1?6
S(J1+l,K1) =S(J1*193)
60 To 73
A8c=l .
00 70 K151*6
S(Jl+l,Kl)=s’
GO TO 73
A8C=] ,

DO 72 K1=1,6
S(J1+19K1)=S’
COMP=A13s(l.-!

J)+1,4)

J1+1,5)
(Jl,5)/s(Jl+195))

ARGPx(FINAL-FIRsT)/HT
AHGPAC=ARGPAc+ARGP
JIPOLO=Jlp
JIP=J1-INoJIP
IF (JIP-JIPOLL)) 180S1130,176
IF(JIP-4)78?77Q77
IF(COMP-ETINT) 1850185s180
coMP=ABs(l.-s(Jl-l,5)/s(Jl+l *5))
IF(coMP-ETINT) 85,85,180
[F(IND) 1789180*176
IF (JIP-3) 180,179,179
IF (coMP-ETINT) 18s*11159180
EINJIP=F’LOAT(Jlp)
ARGP1=.5*EINJ1P
A~GP2=ARGPl+*51

OMIT
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001271
001273
001275
001277
001302
001305
00130/
001310
001313
001315
001317
001320
0G1321
001323
00132fJ
001330
001330
001335
001337
001341
001341
001344
001346
001347
001351
001352
001353
001355
001361

000004
000004
000004

00000*
000004

ARGP3=AINT(ARGP1)
ARGFJ4=AINT(ARGP2)
IP(ARGP4-ARGP3)79s79*86

79 yF(JIP-NINIT) 8Ll*R(J986
80 IF (JIP-INMXO)81 *R4qP4
Ml FIRSTSFINAL

FSFCN=FNFCN
[F (JIP-JIPOLD) lH~,182,181

181 TINTo=3.*TINTO
182 FINAL=FINAL*TINT(I

TIME=F INAL
cALL F_CNCAL
FNFCN=fCN
IF (oME17AA4tFINAL-5.E*07) 82,85,85

E)? J1=J1+l
G(I T() 40

84 cUPP=A13S(l.-S(Jl-l,S)/S (Jl+l,5J~
85 SFINAL=S(J1*195)

EHR=COMP
RETURN

86 Tf(JIP-114MXO) 87*H4*84
87 FIRSr=FINAL

FsFCN=FNFCN
FINAL=FINAL+TINT(I
TIMt=F INAL
CALL FCNCAL
FNFCN=FCN
IF (OtlE(;AA*F INAL-5.E+(J7) 82,85,85
ENP

fIIHFTC ~OKIJ l)ECK
sUHROUTIbJE Ell[)SuM(Kl*KNl)

000004 c(JMMON IND,ETINT .TINTv.OMEGA,(IMEGAA,TINTO *
lSFTNAL*E.RR*TIME*FIRST sFINAL9FCN9FSFCN!
2FlsFCN*HT* TEMp3,A14Gc0H,TFAcS TF1N9
3c(JRl,COP2*COFCo? cOFcl 9COFC2ScUFC3,COFC40
4cOFC5*COF’C6SCOFC7ScoFc8*COFCN8*CnFCN7*COFCN6!
5cOFLIU5,cOFCN4sC0FCN3@COFCN2*COFCNI *CnPCNn

cl)M140N T7(73*5)cS(74*6)
CUMM(IN InEN*ALPHA *BETA,Jl,J2*ARGL$AC
cOM~lON bIIDENsNINIT?NZEMAXOLLTA (2m)*PHLlF14E( 2(Jl)s

lNrY~’E 9TFMp~N*ENo~FFQKEcoIL~~ESGAM,~EGA129

2111Di1*ETININ*F ITINT,tiAMO*GAMFVF.,GAMOnU*
3FISTAR,FIFIN*F1SOFN,F IINTFsFILRR,
4NF19NsoF.FIsoIF*FIsoE.P$FIALt’4iJ9FIREMu*
5NCOUNT,FIHT ~FIINTE (9)*FICOMPS~ ICnLD?
6NsnC14T.FISoIT [9) ,FsoCOM*FSOCLUQ
7FLvSll,FO[jSU,FsOEVSFSoOD*F IARG,FIFcN,
8F1ALPH,FI BET?FIGAM

cUMMON AFAC109TE?
cOMMON FACS1b,S1GMA,SIGMAc9ET lNO,

lRECMAX*HKEC~AFAUFC*EPSMAA~IiEPSS A;AEP%!
2NLTM*ML1M$REC (50) *EPS (5(J) ~bE.LLl (50) ~STbt.Lll(50 )S
3SKF(!YO*50) JSIGEF(50q50) *lJEdARA(5n,50)*
4ALPHCG [5(l) sBETEG(511 )sAFIEL[](12)*
51NMAIJ, INMPL491!IMPL5QTIMVAR (73,2R)sbAFVFC(/2,213) ,bAo[)Fc(72s28)

000004
000005
000007
000010
000012
000013 1
00001s
000020
0000?4

CUFC3=COFC1
C(JF’C6=COFC2
COFCN3=C13FCFJ1
cOFCN6=COFCN2
IF(INl))2,1*2
ENxFLOAT(K1)
TJME=FJRST*EW$HT
cALL FCNCAL
c(lFLl=FcN+COs(OMFGA@TIME)

24



000032
000033
00003!5
000036
000041
000045
000053
000U54
000056
000056
000060
000063
000067
000075
000076
000100
000101
000104
0001l(J
000116
000117
000121
000121

COFCN2=COFC1
TEF4P38TEMP3*COFCI
EN=FLOAT(KN1)
TIME=FIRsT+EN*HT
CALL FCNCAL
COFLNl=FCN*COS (OMEGAeTIME)
COFC211COFCN1
TEMP3=TEMP3*COFCN1
RETURN

2 EN=FLOAT(Kl)
TIME=FIRST+EN*HT
cALL FCNCAL
cOFC1=FCNQSIN(OMEGAOTIME)
COFCN2=COFC1
TE&lP3sTEMP3*coFc]
EN=FLOAT(KN1)
TIME=FIRST+FN*HT
CALL FCNCAL
cOFCNl=FcN*SIN (C)MEGA~TIME)
CUFC2=COFCN1
TEMP3rTEMP3+coFcNl
RETuRN
EIND

000006
000006
000006

000006
000006

$ib *i?ot$c~MMENT CARD To ~R~A)( up HATCH coMplLE

sI13FTC Fr)RE OECK
sU13ROUTINE NEXSUM(KP,K4*KN4CKN2)

000006 COMMON INL).ETINT,TINTv,0MEGA,(X4EGAA9TINTO$
lSFINAL!ERR$TIME*FIRsT,FINALsFCNsFSFCNS
2FNFCN~HlsTEMP3*ARGCOHsTFACJTFIN,
3c0RlsCOR20C0FCOOC0Fc1 ,COFC20CuFC3,CoFc40
4coFC5.cnFC6~COFC7qc&c8PCoFCN8*CnFCN7~COF$Nb.
5COFCIQ5,COFCN4CCOFCN3CCOFCN2*COFCNI ●CrIFCNO

COMMON” T2(73,5)*s(74$6)
cOMMON IDEN*ALPHA ~gETA.J10J2?Af?GPAC
cOMMON NI(JEN*NINI T9NLFMAX92ETA (201 )*PHOFf?~(201)s

lNTYPE?TEMPEN*ENDIFFsRECOIL~RESGAMqREGA12Q
21NnFIsETININ~FITINT.GAMO*GAMEVEoG4MODL)!
3F1sTAR*FIFIN!FISOFN,FI INTFJFIERR,
4NF19NSOF*FISOIF *FISOER9F1ALMU9FIREMU.
5NC@JNTsFIHT$FIINTE (9) ~FICoMP~FIcOI.D*
6NsncNT9FIsoIT(9) 9Fsf)coM*FsocLDo
7FEVSUQFODSU9FSOEV9FSOOO*FIARG*FIFCN*
8FIPLPH*FIBETsFIGAM

cOMMON AFACTOSTE~
COMMnN FACSIGoSI(jMAoSIGMACOETINOs

lRECMAX,HREC*AFARFCoEPSMAX,HEPS*AEAEPS~
2NLIM*MLIMsREC (5CI) SEPs(FiO)ssELO (50) *STGELO(50)*
3SKE(50*50) 9SIGEF(50?50) 01)EBARA(50*50)9
4ALPHEG(50) sBETEG(50) sAFIELD(12) o
51NMX0, 1NMPL4* INMPL5,TIMVAR (73,28) .GAFVFC(72,28) sGAOOFC(72~28)

IF(IND)2,1,2
1 EN=FLOAT(K2)

TIME=FIRST+EN@HT

.

000006
000007
000011
000014
000022
000033
000034
000035
000036
000041
000047
000060
000061
000062
000063
000066

cALL FCNCAL
COFC2=FCN*COS (OMFGA*TIME)
cOFC&7=C0~C2
TEVP3=TEMP3*COFC2
ENSFLOA’T(K4)
TIME=FIRST+EN*HT
CALL FCNCAL
COFC4=FCN*COS (OMEGA*TIME)
COFCN5=COFC4
TEMP3=TEMP3+COFC4
EN=FLOAT(KN4)
TIME=FIRsT+FN+HT
CALL FCNCAL

?5



000074
000105
ooolofJ
000107
000110
000113
000121
000132
000133
000134
01J0135
ooo13r
000142
000150
0001bl
0001b2
000163
000164

000167
000175
Oorl?u(>
000207
01) U21U
000211
000214
000222
000233
000?34
01JU235
000?36
000241
000247
(I O026U
000261
000?62
000264
00026S
000266

COFCN4=FCN*CLIS (OMEGA*T I!4L)
cOFC5=COFcN4
TEMP3=TFMP3+COFCN4
EIJ=FLOAT(KN2)

TIME=FIRST*EN*HT
cALL FCNCAL
cUFCN2=FcN*COS (O&KGA~TlMk)
CUFL7=COFCN2
TEMP3=TEMP3+COFCN2
GU TO 3

2’ Fh~F’LoAT(K2)
TINE=FIR5T+ENoHT
CALL FCNCAL
cOFC?=FCN*SIN(OMEGAOTIF!E )
COFCN7=COFC2
TLMP3=TEMP3+COF c?
EN=FLOAT(K4)
TIML=FIRST*EN*HT

cALL FCNCAL
cUFC4=FcN~SlN(IlMFGA+$lIMt )
coFcN5=cnFc4
TLMP3=TEMP3+COF C4
FN=FL.0AT(KN4)
TIML=FIRST*EN*HT
cALL FCNCAL
cOFCIV4=FCN*SIN (OMEGA*TIML)
C(JFC5=COFCN4
TLf.lP3=TEMP3+coFcN4
EN=FLOAT(KN2)
TIME=FIRST+EN*HT
cA[L FcNcAL
cUFCN2=Fctl*SlN(Ot4EGA0T IME)
cOFC7=COFCN2
TLNP3=TEMP3*COFCN2

3 c(JFC8=COFCtJl
cUFLN8=COFC1
RETUHN
ENr~

000007
000007
000007

000007
000007

%* **U*CCJMMENT CARO To BREAK up dAlcH coMplLE

%]t3FTC FORF DECK
SUWK)UTINE FULSUM(K5.K7*K8*KN8,KN7*KN5)

00000/ COMMON INO*ETINT.TINrVoOMEbA ,0MEGAA9T1NTO0
1SF1NAL,ERRST1ME9F1RST oFINAL$FCNSFSFCN*
2FNFcNsHT,TEMp3*Al+GcOR$ TFAC*TFIN,
3COR1*COR2*COFCOOCOFC1 ?COFC20CUFCS,COFC4S
4c(JFCS,COFC6sCOFC7SCOkCFlsCOFcN8 !CnFCN7*cOFcN61
5c(JFCh5.cOFCN4*COFCN3*cOF CN2~CUFCNI~COFCN0

c(JMMON T2(7395)oS(7496)
cOMMON IOEN~ALPHA~RFTA*Jl oJ2QARGPAC
COMMON NIDEN~NINIT,NZEMAX*LETA (201 )sPHOFRE(201),

lNTYPEsTEMPEN*ENDIFFoRFcOILsRESGAM. HEGA12?
21NDFIsETININ*FITINT*GAMO*GAMEVEsGAMODL)t
3FISTAR*FIFIN,FISOFN,FIINTF sFIkRR,
4NFIsNSOFsFISUIF*FISOER9FiALMU$ FIPEMUS
5NCOlJNTsFIHTsF IINTE(9) *FICOMP*FICf)LDS
6NSOCNT?FISOIT (9) *FSOCOM*FSOCLIJ.
7FEvSU9FODSUsF’SOEV~FSOODSF IARG*FIFcNQ
8F1ALPH,FIBET *FIGAM

cL)MMON AFAcTO,TE?
COMMON FACSIGsSIGMA,SIGMACsETINO.

lRECMAX9HREC*AFAREC*EPSt4AXoHEPS$AFAEPS*
2NLIM*MLIM*REc (50) sEPS (5U)s5ELu (50) OS76ELD(50 )S

26



000007
000010
000012
000015
000025
000037
000040
000042
000045
000055
000067
000070
000072
000075
000105
000117
000120
000122
000125
000135
000147
000150
000152
000155
000165
000177
000200
000202
000205
000215
000227
000230
000231
000233

OoO.?3b
000246
00026b
000261
000263
000266
00027~
00031U
000311
000313
000316
000326
000340
000341
000343
000346
000356
000370
000371
000373
000376
000406
00042u
000421
000423
000426
II:::::

000451
000452

3sKE(50t50) *SIGEF150~50) tDEBARA(50~50) ?
4ALPtiEG(50 )tBETEG(50) 9AFIELD(12)s
51NMX0. 1NMPL401NMpL59TIMVAR (73028) .GAEVFC (72@28)00AODFC (7?s28)

IFIIND)29192
1 EN=FLOAT(K5)

TIME=FIRST+kN*HT
CALL FCNCAL
COFC5=FCN*COS(OMFQA*TIME)
TEMP3mTEMP3@coFc5
EN=FLOAT(K7)
TIME=FIRST+EN*HT
CALL FCNCAL
COFC7=FCN*COS(OMEQA*TIME)
TEWP3=TEMP3*COFC7
EN=FLOAT(KR)
TIME=FIRST*EN*HT
cALL FcNcAL

COFC8=FCN*COS (OMEQA9TIME)
TEMP3=TEMP34COFCR
EN=FLOAT(KN8)
TIME=FIRST*EN*HT
CALL FCNCAL
cOFCN8=FCN*CoS (OMEGA*TIME)
TEMP3sTEMP3+cOFGN8
ENUFI-0AT(KN7)
TIME=FIRST+EN*HT
cALL FcNCAL
coFcN7=FcN*cos (oME(jA*TIME)
TF-MP3=TEMP3*COFCN7
EN=FLOAT(KN51
TIME=FIRST+EN*HT
cALL FCNCAL
cOFCN5=FCN*COS (OMEGA*TIME)
TEMP3=TE.MP3+COFCN5
RETURN

2 EN=FLOAT(K5)
TIME=FIRST+EN*HT

CALL FCNCAL
CUFC5=FCN*SIN (OMEGAOTIME)
TEMP3=TEMP3*COFC5
EN=FLOAT(K7)
TIME=FIRST+EN*HT
CALL FCNCAL
COFC7SFCN*SIN(OMEGA*TIME)
TEMP3=TEMP3+COFC7
EN=FLOAT(K8)
TIME=FIRST+EN*VT
CALL FCNCAL
cUFC8=FCN*SIN(OMEGA*TTME)
TEMP3=TEMP3*COFC8
EN=FLOAT(KN8)
TIME=FIRST+EN*HT
cALL FCNCAL
cl)FcN8=FcN*sIN (oMEGA*TIML)
TEMP3=TEMP3+cOFcN8
EN=FLOAT(KN7)
TIME=FIRST+EN*HT
CALL FCNCAL
COFCN7=FCN*SIN (OMEGA*TIME)
TEMP3=TEMP3*COFCN7
~NzFLoAT[KN5)
TIME=FIRST+EN*HT
cALL FcNcAL
COFCN5=FCN*SIN (OMEGA*TIME)
TEMP3=TEMP36COFCN5
PETURN
ENl)



000605

000005
000005
000005

000005
Ooouos

000005
000006
000010
000011
0000IQ
0000?1
000034
000034
000036
oooo3r
000042
000047
000062
000062

sIBFTC FnkG DECK
SIJHROllTINE SMSUM(KlsKZ,K3)
COMMON IND,ETINT,TIhrV,OMEbA*UME~AA*TINTO~

lSFTNAL*ERRoTIME~FIRST*F INALoFCN*FSFCNs
2FNFLN,HT,TEMP3,ARGcoRsTFACsTFINo
3cUR1, COR2*COFCO?COFC 1.cOFC20CUFC30COFC4s
4coFC5~CnFCb~COFC7*coFC8*CoFCNU sCOFCN7?COFCN6!
5C(VCN5*Cf)FcN4JCOFcN3SCOFcN2*CuFcNl *CnFCNo

cOMMON T2(7305)*S(74S6)
cOMM(lN Il_)EN*ALPHAsRETA,J1,J20ARGPAc
CONMON NIDEN*NINIT,NLEMAX~ZETA (2nl),pHOFRE(?Ol)*

lNTYPLsTFVpENSENDIFF,NEC01L*REsGAM,REGA12*
21NnFI,ETININ~FITINT,GAM0 ,GANEVE*GAMOr)[)O
3F1STAR,FIFIN*FISOFN,F IINIF*FIERR,
4NFISNSOF.FISOIFSFISOER9F lALMu*FIHEMU.
5NCOUNT9F IHT9FIIFJTE(9) *FIcow9FIcnLl)9
6NSOCNTSFIS01T(9) tFsoCOM~FSOCLU9
7FEvSljsFOL)SU$FSOEV*FSOOO~f IARGIFIFCN9
8FIALPH*FIBET*FIGAM

cOMMON AFAc109TE?
CUMM(JN FACSIti*SIGMA,SIGMAC!ETiNO,

lRLCMAX*HREC9AFARFC,FPSMAA~HEPs$AFAEPS*
2NLIM#hLIM!REC(50) ~EPS (50) ~SELU(5n) *SItitLD(50 )!
3SKE(50951)) .SIGEF(50,50)” 91)E5ARA(5t-l*50)*
4ALPHEG(50) 0BETEG(50) SAFIELD(12) t
51NMX0, 1NMPL4, 1NMPLS,TIMVAR (73*28) .GAFVFC[?2Q28) *GAODFC(72028)

1

2

3

4

iF (INr))391*3
[)U 2 N=K1*K2*K3
EN=FLOAT(N)
TIME=FIRST+EN*HT
cALL FCNCAL
TLM~3=TEMP3*FcN*cos (oME6A*TIMk)
i?LTuHrJ
[)(I 4 PI=K1sK2!K3
FNxFLOAT(N)
TIME=FIRST+EN*HT
cALL FCNCAL
TLMP3=TEMp3+FCN*S1N (OMEtiA*T IMt)

000002
000002
000002

000U02
ooorlo2

$* **o+rUt.IM~NT CA1.4~ ’10 ~Ff~aK up HATcH CUMplLE

.OIHFTC FORH OLCK
sUHR(JUTIPiE FACFIN

000002 c[)MMON IN[)9ETINT,TINTv90r.iEGA,UMEGAA*TINTO !
lsFINAL*FRR~TIME~FIRSrOFINALrFCN?FSFCN~
7FNFu14*HT9TEM~3sARGcoR *TFAC9TFIN9
3COPl,COR2~COFCOsCOFCl ,CO~C2qCUFC3,COFC4~
4cOFC5$cOFC60COFc7ScoFc80cOFcN8?cnFcN7!c0FCN6s
5cOFCN5,COFCN4,COFCN3*COFCN2sCOFCNI ,COFCNO

cOMMUN T2(73*5)sS(74*6)
cUMMCIN IDEN~ALPHA~BErA*Jl*J20ARGpAC
cUMMON NIDtNsNINIT,NLLMAX,LETA (201 )*PHoFRE(201)0

lNTYPE*TEMPEN*ENllIFF*RFCOlLoRESGAMoRE6A120
21NDFI*ETININ!FITINT*bAMf)*GAMEVEoGAMOf)US
3F1sTAR~FIFIN?FISnFN,FI INTF*FIERR,
4NFI*NSOF9FISOIFOFISOEROFIALMU9FIREMU9
5NCCJUNTSF IHT*F11NTE(9) qFICOMPsFICoLUO
6NSOCNT*FISOIT (9),FsoCOMQFSOCLLJt
7FEvSU!FODSUOFSOEV9FSOODOF IARG~FIFcN?
8FIALPH.FIBET$FIGAM

cOMML)N AFACT09TE~
C~MMON FACSIGOSIGMA,SIGMAC*ETINO,

lRLCMAX*tikEC~AFARFC~EPSMAX*MEPS*AFAEPs~
2NLIM,MLIM,RE.C (50) *EPS(50 )*SELU(50) CSTGELD(50)t

28



000002
;:)::;

000015
000017
000020
000022

000040
000042

000061
000062
000064

000102
000103

000122
000123
000125
000126
000130
000135
000137
000141
000146
000151
000152
000154
000161
000163
000165
000172

000175
000176

000002

000002
000002
000002

000002
000002

3SKE(50950) 9SIGEF(50050) 9oEflARA(50t50) *
4ALPHEG (50) oBETEQ(50) tAFIELD(12)s
51NMX0, 1NMPL4! INMpL~,TIMVAR (73t2s),GAEVFC (?2028) ~GAoDFC(72s28)

IF(ARGCOR-1.O5)491O1
1 SiN131=SIN (.5*OMEGA*HT)

TFlc(2.*sINDl)/(HTe[OMEGA@2) )
TFACB2.*SIND1*TF1
IF(INO)3,203

2 TIME=FIRST
TFIN=FSFCN*(-SIN (OME(3A*TIME)/(N4EOA

l+TFl*SIN(OMEGA* (TIME*,5@liT) ))
TIMk=FINAL
TFIN=TFIN*FNFCN* (SIN(OMEGA*TIME) /oME@A

l-TFl*SIN(OMEGA~ (TIME-.5*HT)’) 1
RETURN

3 TIPE=FIRST
TFIN=FSFCN*(COS (oMEGA*TIME)/oMEGA

l-TF1*COS (OMEGA* (TIME*.5*HT) ))
TIME=FI~AL
TFIN=TFIN+FNFCN* (-coS(OMEGA*TIME) /(JMFGA

l+TF1*COS (OMEGA*( TIME-.5*HT) ))

4

5

6

RETURN
TFAC=HT
IF(IND)6*596
TIME=FIRST
cOFCU=FSFCN*COs (OMEGAOTIME)
TFIN=.5*HT*COFC0
TIME=FINAL
cOFCNOrnFNFCN*cOS (OMEtiA*TIME)
TFIN=TFIN*.5*HT*COFCN0
RETURN
TIME=FIRST
COFCO=FSFCN*SIN (OMEGA*TIME)
TFIN9.5*HT*COFC0
TIME=FINAL
cOFCNO=FNFcN*SIN(OMEGA*TIME)
TFIN=TFIN+.5*HT*COFCN0

RETURPJ
Et’Jn

st$ **~4$coMM~NT CAR() To ~R~AK up BATCH cOMpILE

$IBFTC FoRI DECK
SUBROUTINE CORR1
cOMMON INDJETINT,TINTv.0MEC3A,0MEGAA,TINTOQ

lsFINAL~ERRsTIMEsFIRsToFINALoFCN?FSFCNo
2FNFCN*HT,TEMP3*ARGcOR.TFAC~TFtNS
3cURl,C0R2sCOFC09COFCl 9cOFC2*CUFC3~COFc4*
4cOFC5~coFc6~COFC7scOF_c8VCOFcN13~COFcN7VcoFCN6q
5cOFCN5~COFCN40COFCN3 ocoFCNdoCUFCNl ~COFCNO

cl)MMON T2(73*5)cS(7406)
cOMMON IDENSALPHA~RETAtJl tJ2.ARGPAC
cOMMON NIDENoNINIT,NLEMAAszETA (201) sPFi0FRE(201)0

1NTYPE9TEMPEN*ENDIFFoRECOIL9RESGAM,REGA12$
21NDFIsETININQFITINToGAMOoGAMEVEoGAMODOo
3FISTAR*FIFINtFISOFNoFIINTF~FIERR.
4NFI*NSOFSFISOIF9FISOER*FIALMUSFI~EMU.
SNCOUNT*FIHT?FIINTE [q) ~FICOMP*FICnLl)*
6NSOCNToFISOIT (91 sFSOCOM~FSOCLU~
7FEVSUoFODSUsFSOEV~FSOOD~FIARGSFIFCN?
8FIALPH9FIBET9FIGllM

cOMMON AFACT09TE2
COMMON FACSIGOSIGMAoSIGMAC~ETINO,

lRECMAX,HRECSAFARECoEPSMAX9HEPS,AFAEPSo
2NLIM!MLIM*REC (50) tEPS(50)OSELo(5r)) *ST6ELO(SO)$
3SKE(5095(I) 9SIGEF[50950) oDEBARA(5r1950) *
4ALPHEG (50) oRETEG(50) SAFIELD(12)*
51NMX0, 1NMPL4* XNMPL59TIMVAR (73s28) oGAEVFC(72~28) sGAODFC(72~28)

29



000002
000005
Ooooofl
000007

000022
000023
000024

[~ (AI+GCOR-l. 05)2,1*1
1 cORi=.O

RkTIJRN
2 COR1=-. l?5*(COFCn+coFcNo)

1+. lb6666667* (COFcl+cOFCNl )
2-.416666667E-ol* (COFC2+COFCN~)

cOR1=HT*COR1
RLTUI+N
END

000002
000002
000U04

000002
000002

000002
Oooous
000006
000007

000052
000053
000054

se ++UO*COP.IMFNT cA~[) T() fjR~AK up fjATCH COMplLE

%I13FTC f-ORJ OECK
SIJbR(JUTINE (20RR2

000002 c(JMMON INI1*ETINT,TINTV*OMEGA*UMEGAA*TINTO *
ls}TNAL,l:RR~TIME *FIRsr sFINALsFcN~FsFCN*
2FlvFcN9HT,TEMP3*AHGcnR9TFAc*TFiN9
3c[)RltcoRz*COFCO~COFCl .coFc2*cUFC3,COFC4S
4c[)Fc5,coFch*coFc7*cnFc8*cok-cN8*cnFcN79coFcN6*
5c[JFCIV~,COFCN4,COFCN3,COFL.N2*CUFCNl ,Cn~CNO

cUhM\lN T2(73*5)JS(74?6)
cOMMON IDEN.ALpHAoRF IAsJl.J?,ARGpAC
cOMMON NIOEN!NINIT,NZEMAX,ZETA [2111 ),PH0FRE(2(11)$

lNrYPE~TEMPEN~ENDlFFoRECOILSRESGAM,i+EGA12*
2JhI)FI,ETIN114sF ITINT,GAMOTGAMEVEsGAMODL~~
3FlsTAR*FIFINsFISOFNqFI INTFoFIkRR,
4F:F1*1isoF*FIsoIF~FIsoERsF 1ALMu*FIRE14U9
5NCOUNT*FIHTTFI INTE(9) 9FICOMP,FICOLLI*
6N>oCNT!F ISOIT(9). FSOCOM$F SOCLbS
7FEvSUSFnnS~l~FSOEV *F%OOD$F IAKG?FIFcN$
8FIALIJH*F’IRET,FIGAM

cOMMON AFACTO,TE?
cUMMOtJ FAcSIGSSIGMA,SIGMAcOETINO,

lRLcMAX,HREc,AFARFC,EPsMAA,HEp5*AFAEPSg
2NLT14,MLIM*RLC (50),EPS (50) sSELU{5n),STGELD 150) t
3SKF(50950) 9SIGFF(50,5U) 9UEBARA(50,SO)9
4ALPtIEb(50) ?13tTEG(51)) *AF1LL1)(12) s
51NMX0. IrJMPL4,1NMPLEj, rIMVAR(73*28) ,(YAFvF’C(72,28) stiAOOFC(72*28)

IF (ARGCOR-1.05)2~ 1,1
1 COP2=.O

RLTU14N
2 CUK’2=-. q19Y32Q41E-nl* (COfcO*CUFChIO )

1+.441i@760 ~2*(COFcl+CUFcNl )
2-1.(i1071006*( COFc2*COFCN2)
3+1.44] 71242*(COFC3+CUF CN3)
4-1 .4b3?6563* (COFc4+CUFCN4)
5+1 .0686n454w (COFC5+COFCN5)
6-.532635224* (c0Fc6.c0FcN6)
7+. )bI~R5H64* (COFC7*CuFCN7)
8-.?23554f!5E-Ol* (COFC8*COF clitl)

cuR2=}iT*coR2
RETURN
Elw@

000002

%* 000*COIIMENT CARD T() RRI.AK Up ~A~CH C(jMpILE

$IBFTC rr)~w DECK
SUhRollTINE FIGAFC
coMMON INOsETINT,TTNTVsOMEtiASOMEGAAS TINT09

lSPIl~AL*ERR~TIME*FIRsr*F INAL$FCNoFSFCN?
2FNFCNtHT*TEMP3sARGCOHoTFACoTFlN~
3ClJPl,CUR2*coFcO*CoFCl 0COFC2*COFC3,COFC4S
4C0FC5CCOFc6ScOFc7SCnf’C8,coFcN8*coFcN79cOFCNb*
5CUFCr~5~COFCN4~COFCN3~COFCNi??COFCNl ~COFCNO

.

.

.

,
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000002
000002
000002

000002
000002

000002
000003
000005
000006
0000111
000013
000015
0000IT
000022
000024
000026
000031
000033
000035
000031
000047
000051
000055
000050
000072
000077
Ooolou
000104
oooll~
000116
00012?
000122
000132
000134
000136
000137
000140
000143
000153

000154
000161
000164
000165
000166
000172
000175
000203
00021L
000220
000234
000234
000235
000237
000240
000.244
000251
000257
000260

cOMMON T~(73c5)oS{74S6)
cOVMON IDEN~ALPHA,9FTA,Jl,J2,ARGPAC
cOMMON NIDFNSNINIT,NZEMAXOZETA (20] )spHC)FRk(201)S

lNTYPEsTEMPEN~ENDIFF.RFCOILSRESGAM.REGA12*
21NnFI! ETININ*FITINT~GAMO~GAMEVEqGAMODD*
3FIsTAP,FIFIN~FISOFN,FI INTFoFIERR,
4NFI*NSOF qFISOIF $FISOERoFlALMU?FIREMU.
5NCOUNT*FIHT?FI INTE(Q) oFICOMp*FIC0LD.
6NSoCrdT*FISOIT (9) ,FsoCOM?fsOCLU,
7FEvSU~F0DSlJrFSOEVtFSOOl)*F IARG)FIFCN,
8FIALPH*F IBET!FIGAM

coMM(lN AFACTOOTE?
cUMM()!J FACSIGOSIGMA,SSGMAC*ETINO,

lRECMAX,HpEC.AFARFC,FPSMAXOtlEPSOAFAEPS~
2NLIM*MLIM*REC (%O)~EPS[50 )~sEL(J (5n)~SIGELD(5f))*
3sKE. (50*50) sS16EF(50*50) tl)E8ARA(5n950)~
4ALPHEG (50) sBETEG(50) 0AFIELI)(12)s
51NMX(I, INMPL4, 1NMPLS.rIMVAR (73?28) 9GAFVFC(72,28) sGAoDFc(72028)

110

111
1

2

3

4
5

51

%

6

7

8

9

TIMVAR(l?l)=.O
TIMvAr’r (2,1)=TINTv
TIMVAR(3* l)=TIMVAR(~~l )+TINTV
TlMVAR(4* l)=TlMVAR(3sl )+3.*TINTV
TINVAR(5$ 1)=TIMVAR(4$1 )+30*TINTV
TIMVAR(6,1)=TIMVAR(SSI) +9.*TINTV
TIPVAR(7, 1)=TIMVAR(601 )+9.*TINTV
TIMVAR(801 )=TIMVAR (7,1) +27.*T INTV
TIMVAR(991)=TIMVAR(8S1) +270,*TINTv
TIMvAR(lOsl )~TIMVAR(9s 1)*81.*TINTv
TIMVAR( 1101)=TIMVAR(1O, 1)+131.*TINTv
TIMVAR(12? 1)=TIMVAR(11C 1)+2430*TINTV
T164VAR (13*1)=TIMVAR(12S 1)+243.*TTNTv
Do 11[) N=14!INMPL5
TIMVAR(N, l)=TIMVAR(N-1,1 )+243.@TTNTV
00 1 NB191NMPL4
TIMIIIT=( TIMVAR( N+l.1)-TIMVAR (N91\)/27.. .
CIO 111 M=2*27
TIMVAR(N,M) =TIMVAR(NC1 )+(FLOAT (M)-1.)*TIMINT
TIWVAR(NQ28) =11MVAR(N+1$ 1)
IF(II)FN)29799
fiMT=zETAfNzEMAx)/(20*TEMPEN)
c(IsHLT=.5*( EXP(AMT) .ExP(-AMT))
IF (AMT-5,E-02)3*3s4
SINHZT=AMT* (AMT**3)/6.
G(I T() 5
sINI-iZT=,5* (EXP(AtiT)-EXP (-AMT))
TL232.*TEMPEN
TE21N=lo/TE2
TL?4=(TE2)**2
TL?41N=I./TE24
IF(AMT-5.E-02)51,51 ,52
AFAcTO=l./((TE24)*((AMT**3) /30)*(1.+.l*lAMT**2)))
G() TO 53

AFPcTo=l./((TE24) *(AMT*COSHZT-SIPJHZT) )
GAMO=AFACTO*TE2*SINHZT
no h N=1+INMPL4
DO b M=1,28
TIME=TIMVAR(N~M)
BFACTO=AFACTO/(TI14E**~+TL241N)
cFACTO=cOSHZT*SIN (zETA (NZEMAX)~TTME)
DFAcTO=SINHZT*COs (ZErA [NLEMAx)*TIME)
GAEVFc(N,M) =ijFACTO* (rE21N~0FAcT0+T1MF+cFAcT0)
GAOOFC(N,M)=B FACTO*(TE 21N*CFACT0-TIMF*OFACTO)
GO T() 17
G4Mo=.o
rIO 8 N=101NMPL4
oo B M=1,28
TIME=TIMVAR(N*M)
GAEVFc(N,M) =-TEMPE!J* (T1Mt**2)
(3AolJi=c(N9M) =TIME
G(J T() 17
WRTTE(9,501)FITINT

31



0002b6
Oouzbb
000267
000Z’7V
000271
00(12’/4
01J03?U

00032u
000322
000323
000324
000330
000331
000332
000335
000361
00036b

000361
00(137(1
000373
000417
000431
000432

000002

000002
000U02
000U02

000002
000002

000002
000003
000006
000010
000013
000015
000015
000016
000017
000021
000024
000025
000030

501 FORMAT(8 HOFIT IN T=* E15.8)
IN OF I=()
TIMk_=.11
CALL FILINT
IF (F IF RR-. o2)12s12,1o

lfJ w~IIF. (9,11 )N*M,Ibll)FI,TIMk ,FIINTF,FIEi?N,FISOIF9FISnER
11 F’IQNpT (3HON=S12S3H M=~12*5H N~I=.IZS

IAH 11ML=,E13.6,8H FIINTF=.L13.697H FxERR=?E13.69
2F!H FIS[lIF=*L13.6,RH- FISOLb=*E13.6)

12 GANO=FIINTF
D(J 16 N=1,1NMPL4
no lh M=1s28
TIME=TtMVAH(N,M)
lNDFIx[)
CfiLL FTLINT
[F (F IEKR-.O2)14,I4,13

13 tiKITE(9, 11)N9M91bl[)FI*’
14 GAEVFC(N,M)=FIINTF

Ilvr)F 1=1

IME,FIINTF.FIFQR,F SOIF,FISOER

CALL ~ILINr
IF(F IERR-.o2)16*I6,]5

15 dR]Tt. (9,11 )ld*M,IN[~FI,TIMk ,FIINTF,FIF.RN*FIsOIFQFISOF R
16 GAOL)~C(N*~)= FIINTF
lT RETIJHN

FNI)

$* **o*cU$!MENT CAN~ TO ~~~AK up I+AICH CUMPILE

SIBFTC TflKX DECK
SU}i}{OUTIINE FCNCAL
cUMMotJ IND*EIINT,TINrV,OMEGA,UME~AA ST1NT09

lsF114Al, tERHsTIMEsFIRsl,FINAL*FCN9FSFtN$
2FI~FCI,,tiT,T EMP3,ARGCOR,TFAc, TFIN*

3COR1QCOR2*COFCO*CUFC 1,COFC29CUFC3*COFC4S
4c0FC5,cOF’C6*coFc7ScOF c8*CoFcNH*CnFcN7!COFCN69
5cuFCN5!C@FCN4,COFCN3,COFCN2 !CUFCN1,COFCNO

cOMMOFl T2(73,5)o<(76!6)
colIMON” IDEN,ALP}{A,RFTA,J1,J2,ARGPAC
cUMMOPJ NJDEP49NINIT,NLEMAx,~ETA (201 )oPML)FR&(20i),

lNIYPF. lEMPEN,ENOIFF,NECOILSf?ESGAM.HEGfi12*
21~lllF I,ETININ*FITINT,GAMo*GAMEUE*6AM0nU!
3FIsTAI?*FIFIPJ*FISOFN,F’ IINIF9FIEHI?.
4NFl*~SLIFCF1SOIF ?FISOEN.FIALMIJSFIREMII*
5NC(lUl~l,Fli{T*FII~JTF(9) ,FICOMP,FICnLl)t
6NsnLlvT *F IsoIT(9) *FsocoM*FsocLl)*
7FkvSUoFO13SUJFSOEV9F5000s~ IARG~F1Fc14s
8FlALPM*F IhET*FIGAM

c0MlK1t4 AFACTO,TE?
coMMotV” F’ACSIbsSIGMA,SIGMAC*llTINO,

lRECMAX,Hl?EC*AFARFCQEPSMAX~HEPS?AFALPSf
2NLIM*IILIM*REC (50) *EPS (50) ~SEL0(5n) *STbELD(50) $
3shF(%o,50) *SIGtF(5n,5fj) sOEBARA(50,50),
4ALPHEG (50) ~13ETEG(50)*AF 1EL0(12)0
51NMX0. INNPL401NMPL5, TIMVAR 173*28),GAFVFC (72!28)OGAOTJFC (72s28)

NrVARXi?
1 TIMARG=TIMvAR(NTvAR, l)

[F (T IME-TIMARG)5,5*?
2 IF (NTvAR-ItJMPL5) 39494
3 NTVARBNTVAR+l

Go T() 1
4 FCtl=.O

Rt.TURF~
5 NTVAl?Zi~TVAR-1

TIMINT=T1MVAR(NTvAR02)*T1MVAR (NTvARcI)
TIMARG=TrMvAR(NTvAR,2)
IF llIME-~IMARG) 6,6,7

6 AHGL)IP=l~ME-tIMVAR INIVAR\ 1)

.

,
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000033

000054

000075
000075
000076
000103
000105
000113

000137

000161
000162
000163
000176
00017?
000205
00020-/
000207
000222
000223
000224

000241
000241

0o025b
000257
000262
000264
000264

GAMEVE=GAEVFC (NTvARo1)
1+ (-1.5*GAEvFC (NTVAR,l) +2.@iAEVFC (NTVAR~2) -05@AEVFC(NTVARS3) )
2+$(Ak(jDIF/TIMINT)
3+ (.5*GAEvFC (NTVARsl)-GAEVFC (NTVARt2) O.5*0ACVfC(NTVARO3) )
40((AHGDIF/TIMINT)**2)

GAMoDDsGAODFc (NTvAR91)
1+(-1 .5*GAODFC(NTVARQ l)+2.*GAODFC (NTVARS2) -,5*GAODFC (NTVAR03) )
2*(ARGDIF/TIMINT)
3+ (.5*GAODFC(NTVARJ 1)-GAOUFC (NTvAR,2) +.5@GAODFC (NTVAR~3) )
4*((AwjDIF/TIMINT)*~2)

GO TO 10
7 MTVAH=3
8 TIMARG=TIMVAR(NTVARtMTVAR)

IF(TIME-TIMARG)909917
9 ARG1)IF=TIME-TIMVAR(NTVAR$MTVAR-1 )

GANEVII=GAEVFC(NTVARCMTVAR-l )
1+ (.5*GAEVFC (NTVARoMTVAR) -.5*GAEvFc (NTVAR,MTVA14-2) ) “
2*(ARGDIF/TIMINT) 6(.5*GAEVFC (NTVAR,MTVAR)
3-GAEVFC (NTVANsMTVAR-1) +.5*GAEvFc (NTvAR~MTVAR-2) )
4*((ARGoIF/TIMING)**?)

GAMU1)D=GAODFC (NTvAROMTVAR-l )

1+ (.5*GAODFC {NTVAR,MTVAR) -.5sGAODFC (NTVAR,MTVA14-21 ~
2*(ARGDIF/TIMINT) ●(.5*GA0DFC (NTVARoMTVAR)
3-GAU13Fc [NTVAN~tATVAR-l )*.5*GA00Fc [NTVA14tMTvAR-21 )
4*((AlWDIF/TIMINT)@*2)

10 IF(NTYPE) 11$14$11
11 IF(1ND)13012s13
12 iCN=EXP(RECOIL* (GAMEVE-GAMO) )*C061RECOIL*$AMODD)

IF(InEN)21922921
21 FCN=FCN-EXP (-RECOIL*GAMO )
22 ABC=l.

RETURN
13 FCN=-EXP(RECOIL*(GAMEVE-C+AMO) )*sIN(RFCOIL~GAMOOD)

RETIJRN
14 IF (IND)16J15016
15 FCN=EXP (RECOIL* (GAMEVE-GAMO)-REGA12*TIME)

lW.OS(REcOIL*GAMODD)
RETURN

16 FCN=-EXP (RECOIL* (GAMliVE-GAMO) ‘REGA12*TlME~
1oSIN(RECOIL*GAMCM)D)

RETURN
17 IF (MTVAR-213) 18*9,9
18 MTvAR=MTVAR*l

GO TO 8
ENn

000002
000002
000002

,

.

$* **~*~op4MENT CARD T() BREAK up ~A~cI+ COMPILE

SI13FTC TRLZ DECK
sURROUTINE FILINT

000002 cOMMON It4D,ETINT,TINTV~OMEGA,C)ME6AA*TINT0 s
lsFINAL*ERRoTIt.lE$FIRST!FINAL*FcN~FSFCNQ
2FNFCNSH10TEMP3~ARGCOR?TFACtTfIN~
3cORlscOR2scOFcOQCOFCl ,coFc2scOFC:~,COFC40
4cUFC5,c0Fc6!COfC7scOFcSQCOFcN80cOFCN70coFCN6,
5cUFCN5,COFCN4*COFCN3$COFCN2?CUFCN1 ,COFCNO

cOMMON T2(7305)ss(74~6)
COMMON IDEN$ALPHAoFIlTTA*JltJ2,ARG@AC
COMMON NIDEN,NINIT,NLEMAX9LETA ~201)oPH0FRii(201)9

lNTYPE~TEMPEN*ENDIFFQRECOlL~REsGAMoREGA12~
21NDFI*ETININsFITINToGAMO~GAMEVEsGAM0nUo
3FIsTAP*FIFIN9FIsoFNoFI INTFsFIERRo
4NFI~NSOFCFISOIFSFISOER9FiALMUSFIRE!4U$
5NCOUNT*FIHT?FI INTE(9) 0FICOMP9FICOLOS
6NSftCNT*FISOIT (9) ,FsoCOMsFSOCLUC
7FEVSU9FOOSU9FSOEV9FSOOU9F IARG9FIFCN$
8FIALPH,F18ETsFIGAM
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000002
000002

000002
000003
000004
000005
ol)ooo~
000006
000011
000012
000013
000015
000016
000017
00001”/
000023
000025
000025
000030
000031
000032
000034

000043
000044

000002

0(JfJG02
Ooouoi?
000002

000U02
000002

000002
000003
000005
000007
000011)
000016
000023
000024
0000?5

CUMMUN AFACTO,TE?
COMMON FACSIGSSIGMA,SIGMAC*ETINO.

lRLCMAX,HREC9AFAHFC,EPSMAA.tiEpSQAFAEPSt
2NLIM,MLIt4*REC [50) *EPS(50) ,SELU(50),STtiELD
3SKF(50950)9 SIGEF(513,51)) 91JEt4ARA(511,50}*
4ALPHEG (50) ~F!ETEG(50) ?AFILLD(12)0
51NMxU, INMpL4* INMPL5, rI14VAR (73,28),6AFVFC(’

IF (IIIDFI)I,3s1
1 IF(TI}~E)3*2*~
2 FIINTFx.o

FIENR=.O
RETURN

3 FIFIN=ZETA(NZEMAX)
cALL FIINIT
cALL FICONT
IF [FISTAR)49495

4 FIsoIF=,o
FiS(JER=.O
RLTURN

5 IF (FISTAR-ZETA(riZEMAX)) 13,14,14
13 FISUFN=FISTAR

GO Tn 15
]4 FISUFN=ZETA (NZEMAX)
15 CAIL FISOIN

cALL FISOCO
FIINTF=FIINTF.~ [SOIF
FlFt4R=F IFRR*At!s ((F11NTF-F lSOIF1/rIINTk)

l+FISIJFR@ARS(FISOTF/FIINTF)
RETURN
END

50)?

2s2M)*GAODFC (72~28)

$* 0t104tcuNMENT cAf.ro To BREAK up BATCH @MpILE

$IBFTC 1PM? [)EcK
sUBl+(lUTI?~L FIINIT
cOMMUN INn*ETItJT,TINTV?OMEGA,UMECAA, TINTOO

lSFINAL,ERRSTIME*FIRST oFINALoFCNSFSFCNS
2FI*FCN9HT, TEMP3.AP6COM, TFiaC~TFIN*
3CURl,COR2sCOFC()~cOFci, cOt f3?$C(JFC3!C(JFc4t
4CDFC5sCOlCh*tOFC7t~oF ~8\C6FCNU\CnFCF17!COF~N6s
5cuFCt,5,cUFtN4,COF CN3,COFCN2,CUFcNI .cnFCNO

cUMM(IN TP(73,5),5(74,~)
CUMM(JN I[)ENsALPliA,RErASJl,J2,ARGPAC
cOt4M9N NIIIFN!NINITONLEMAX,LETA (201 ).Ptil)FRE(?O1)$

lNIYPtqrFMPEN,E/Jl)IFF,HECOIL~RESGA!A,REGA12*
21~4DFI *ETINItt*FITTNTo6AM0 ~(3AMEVE9GAMoniJ!
3FiSTAl?*FIFIN?FISnFN~F”l INTFoFIERR,
4NF[*I~SUF,FISUIFtp~So~R\~ lALMLJ6FIREMUt
5NCWJNT!FIHTJFIINTE(9) ,FICOMP.FIcOL[)s
6NSOCNT,FISUIT(9) .FsoCOMofSOCLLJo
7FEvSU*FOIISU~FSOEV~FSOODsF IARGsFIFcNs
8F’IALPH,FIIjETsFIGAM

CoMM[)N AFACT09TE?
CUMMI)N FACSIG*SIGMA,SIGMAc?ETxNO.

lRECMAX,HREC,AFARFC,FpSMAXOHEp5,AFAEPS,
2NLIll,MLIM~REC (50) 9EpS (50) 9sELIJ(50) ~sTGELD(50 )S
3sKE(50Q50) tslbFF(50*so) ol)EbARA(5n,50)s
4ALPHEG (51J)!BETEG(50}9AF ItLU[12)0

51NMxO* INMpL4? INMPL5.TIMVAR (73*28) s(YAEVFC(72S28) *GAODFC(72928)
IF (IINDFI)2,1,2

1 FISTAR=ALPHA
14 FIAt4ti=FIFIN

cALL FIFrJcA

FIALMU=FIFCN*SIN(FIFIN*TIME)
FiBEMU=F IFCN*COS (FIFINOTIME)
F1AR6=FIS1AR
CALL FIFNCA
FIAL1411=FIALMU-FIFCNOSIN (FISTAROTIME)

.

4
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.

000034
000044
000044
000047
000050
000052
00005”/
000060
000061
00006/
000075
oooo7b
000077
000107
000110

000002

000002
000002
000002

000002
000002

000002
000006
000007
000010
000010
000011
0000IQ
000015
000016
000017

000027
000030
000031
000032
000034
000036
000037
000040

000051
000052
000054
000061

FIHEMIIs.5* (FIBEMu+FIFcN*COS (FISTAR*TTME))
GO T(I 3

2 ARGl=6.2831853/ARS(TIME)
ARG2=ALPHA/AHGl
ARG3MAINT(ARG2)
FISTARS(l.57079633/ABS(TIME) )+ARQI*ARti3
FIARG=FIFIN
CALL FIFNCA
FIALMU=-FIFCN*COS(FIFIN*TIME)
FIHEMU=FIFCN*SIN( FIFIN*TIME)
FfARG=FISTAR
CALL FIFNCA

FIHEMU=.5*(FIFCN*SIN(FISTAR*TIME) +FIREMU)
3 RETURN

EN(l

$* *t$u*c(jMMENT CARD T() BR~AK up BATCH @MpILE

$IBFTC TORN OECK
sUBROUTINE FICONT
COMMON IND~ETINT,TINTVoOllEGA,OMERAASTINTO c

lsFINALQERRsTIMEsFIRsT,FINAL9FCNoFsFC~l~
2FNFCNStiT,TEMP3*ARGCOi?*TFACsTFIN*
3cORl*COR2*COFCOoCOFCl sCOFC2TCUFC3*COFC4~
4cOFC5*COFC6pCOFC7*COFC8vcOFcN8VcOFcN7*cCIFCN6V
5cOFCN5,COFCN4,COFCN3*COFCN2vC(JFCNl QCOFCNO

COMMON 12(7395) sS(74s6)
COMMON IDEN*ALPHA$FIETA?J1*J2*ARGPAC
COMMON NIDEN9NINIT,N2EMAA92ETA (2rII)!PFi0FRE (201)s. .

1NTYPE*TEMPEN!ENDIFF,NECOILSRESGAM,REGA12*’
21Nn~ISETININ~FITTNT,GAM0.GAMEVE?GAMOnb*
3FIsTAR,FIFIN*FISOFN,FI INTF*FIERR,
+NFISNSOF*FISOIFSFISOEROFIALMU$FIQEMU,
5NCnUNT,FIHT~FIINTE (9)?FICOMP~F ICIILI.)*
6NsnCNT,FISOIT(9) .FsoCOM*FSOCLUQ
7FEvSU~FODSUsFSOEV~FSUODSF IARGoFIFCN?
8FIALPH,FIRET,FIGAM

cOMMON AFACT09TE?
cOMMON FACSIG*SIGMA,SIGMACQETINO.

1RLCMAX9HREC*AFARFC9EPSMAX9HEPS*AF4EPS*
2NLIM,MLIM,REC (50) *EPS(50) ,SEL0(5n)9STGEL0
3SKF(%(I*50) *S1GEF(50050) ~lJEBARA(5n.50)*
4ALPHEG(50) tRETEG(50) ~AFIELII(12) s
51NMXOS INMPL4!INMPLS$TIMVAR (73*28)*GAFVFC(~

IF (F ISTAR-ZETA (NzEMAX))lOl ~100*100
100 FIINTF=.o

FIE~I?=.o
RETURN

101 NF1=5
FIHT=(FIFIN-FISTAl?)/10c
CALL FIEVSU
CALL FIOOSU
CALL FIA13GA,

50)Q

iIiNTEil) =FiHT*(FIALPH*F [ALMu*FIRET* (FIBEMu
l+FEvsu) +FIGAM*FODSU)

NCcWr4T82
FICLJMP=1O

1 NFI=NFI+NF1
FIl+T=FIHT/20
FEvSU=FEVSU+FOOSll
cALL FIODSU
CALL FIABGA
FITNTE(NCoUNT) =FIHT*(FIALPH*FlALMU*FI13ET* (FIBEMU

l+FEVSU) +FIGAM*FOr)SU)
FICOLD=FICOMP
NCOLS1=NCOUNT-1
FIcOMP=ABS( l.-FIINTE(NCOUNT) /FIINTE(NCOLSl))
IF (F ICOMP-FITINT)2*2*3
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0001)63
000066
000071
000072
000073
000076
OOO1OLI
000100

000002

000002
000002
000002

000002
000002

000002
000003
000005
000007
000012
000014
000015
000016
000025
000026
01JO030
000037
000040
000047
000052
000052

2 IF (FICOLD-FITINT) 21,21,3
21 FflliTF=FI INTE(NCOUNT}

FIERR=FICOMP
RETURN

3 IF (NcoUNT-8)+,21,21
4 NcOUNT=NcOUNT+~

GU TO 1
ENIJ

se ~e*{*CUMMENT cARO TO BREAK UP BATCH cOMPILE

%IBFTC \R02 LIECK
sUBHOllTINE FIEVSU
cOMMON IrJC)?ETINT,TINTV,OMELiAsOMEGAA~TINTO o

lsFINA1.9ERRoTIME!F IRsToFINALQFCN~FSFCNQ
2F~FCNOHT*TFMP30ARGcOl+,TFACSTFINs
3cORl,Cok2.COFCn9cOFCl ,COFC2~CoFc3,cOFc4?
4CoFC5VCOFC6VCOFC7*COF’C89COFCN8*CnFCN7~COF:N6,
5cOFCN5,COFCN4QCOFCN39COFCN2JCUFCN1 ,COFCNO

COMMO?J T2(7305)9s(74?6)
COMMON InErJ,ALPHA9BFfA$Jl,J2,Af?GpAC
CoMMON NIDEN,NINIT,NZEMAA,ZETA (201 )9PIIOFRE(201)9

1NTYPE9TEMPENQENDIFFQRE,COIL9RESGAM9REGA12,
21N[)F19ETININ*F ITINT,tiAM09GAMEVEsGAMnOU~
3FIsTAR,FIFIN9FISnFN.F’ IINTFsFIERR,
4NFI*NSOF*FISOIF *FISI)ER*FIALMU9FIREMU*
5NC(WNT9FItiT*FIINTE(g) *FICOMP9FICOLL)S
6N50CNT,FISOIT (9),FSOCOM,~SOCLl,)C
7FEvSUQFOIISU~FSUEVsFSOODoF IARG9FIFcN9
8FIALP}{,FIF$ETsFIGAM

COMMON AFACTOSTEZ
COMMOtJ FACSIG!SIGMA,SIGt4AC~ETlN0,

lRbCMAX,HRECgAFARFC9FPSMAX*tlEPSvAFAEPs~
2NLIM*MLIM*REC (50) ?EPS (50) oSELU(5n) 9SILiELD(50) s
3sKE(50*50) *S1GEF(50S50) ?UE13ARA(50,50)!
4ALPIiEG(so) ,BETEG(50) SAFIELD(12) ,
5TNMX0, 1NMpL4* INMPLS,TIMVAR (73*28) *GAFVFC (72?2B)sGAODFC (72s2B)

FEvSd=oo
NTERM=NFI-l
1-1o 5 J=19NTERM
FITRIG=2.*FIFIT*FLOAT (J)
FIARG=FISTAR+FITRIG
CALL FIFNCA
IF(INDFI)291*2

1 T--V~;=;EVSU*FIFCN*cOS(FIARG*TIME)

2 IF(rIME)39494
3 FEvSU=FEVSU-FIFCN*COS (FI TRIG*TIMF)

GO TO 5
4 FLvSU=FEVSU*FIFCN~COS(FITRIG*TIMF)
5 CONTINUE

RETURN
ENn

$* ****COMMENT CARD To BREAK UP BATCH COMPILE
$IBFTC TRP2 DECK

SU14ROUTINE FIOOSIJ
000002 cOMMON INO*ETINT,TINTVOOMEGAQLIMEGAAOTINTO o

lsFINAL.ERR~TIME~FIRST QFINAL9FCN~FSFCNo
2FNFCNCHT,TEMP3,ARGCORoTFACCTFIN*
3cOIJl SCOR2~COFCOOCOFC10COFC20CUFC3QCOFC4S
4c(JFC5vCOFC6~COFC?eCOPC8#cOFcNfj?CnFCN7~cOFCNb~
5cOFCN5,COFCN4*COFCN3,COFCN20CUFCN1 ,COFCNO

#

.

.

,
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000002
000002
000002

,

.
00000?
000002

000002
000003
000005
000010
OOOU12
000013
000014
000023
000024
000026
000035
000035
000045
000050
00005[)

cOMMON T2(73?5)oS(74,6)
C(.JMMON IDENoALPHAoBETAQJlsJ2.ARGPAC
cOMMON NIOENSNINIT,NZEMAK,ZETA (20]) 9PHOFRE[201)9

lNl YPE*TEMPEN*ENDIFFoREcoIL9REsGArbloREfiA12?
21NDFI*ETININoFITINTctiAMo*GAMEVEoGAMOnI)?
3FIsTARQFIFI!J?FISOFN,F IINTF9FIERR,
4NFI?NsnF?FIsoIF9FIsoER*FIALMLJ9FIREMu,
5NCOUNT9FIHT~FI INTE(9) 0FICOMP9fICOLD9
6NS0CNT~FISOIT (9),FSOCOMsFSoCLo$
7FEvSU.FODSU$FS0EV9FSOOO~F IARG?FIFCN?
8FIALPH.FIBET*FIGAM

coNVON AFACTO$TEZ
CoMMON FACSIGtSI(;MASSIGMACSETINOo

lRLCMAX.HREC*AFARFCvEPSMAAQHEPs*AFAEPS*
2NLIMQMLIM9REC (50) 9Ep5(50 l,SELO(50) sSTGELD(50)?
3s~E(50950) ?sIGEF(50050 )911EBARA(50,50)9
4ALWEG(50) 9BETEG(50) 9AFIELO(12)9
511~MXIJ91NMPL4, 1NMPL!j,TIMVAR (739.28),GAEVFC (?2,28) oGAODFC(72S28)

Fo[)5U=.o
!30 5 J=19NFI
F1TH1G=2.+FIHT~FLOAT (J) -FIHT
FIARG=FIsTAR+F ITRIG
cALL FIFNCA
IF (INr)FI)2*l*2

1 FOnSu=FO@SU*FIFCN*COS(FIAR@TxNE )
GO T(J 5

2 IF(TIME)39494
3 FWISU=FonSu-FIFCNOcos(Fl ~RIG+$TIMF)

G() T() 5
4 FODsu=FooSu+FIFcN*CC)S(FI” rRIG~TIME)

5 CUNIINUE
RETURN
ENn

.

.

000002
000002
000002

000002
000002

$* O***COMMENT CARD TO BREAK UP FIATCH cOMPILE

fJI13FTC TnKQ OECK
SWIKWTINE FIA13GA

000002 cOMrlOhJ INl_),ETINT,TINTv,0MEGA90ME~AA9TlNTO*
1sFINAL9ERNQTIME?F IRsT?FINAL*FCN9FSFCN$
2FNFCU,HT,TEMP3,APGCOR ,TFAC*TFINQ
3cOR19COR2$COFCO*COFC1 ,coFc29cuFC3,COFC4!
4coFc59coFc6*cOFc7!coFc89coFcNM*cnFcN79coFcN69
5cUFCPJ5.COFCN4*COF CN39COFCN2~CUFCNI 9CnFCN0

cOMM(JN T2(73s5)qS(74!6)
cOMMON IDiiNsALPHAQBFTA9Jl,~2.ARGPAC
coMIYION NIDEN.NJNI T9N1EWAA92ETA (201 )9PH0FRE(201)9

lNTYPE9TEMpEN9ENDIFF,HEc01L *RESGAM9REGA129
21NRFI*ETININ*F1TINT9GAMO*GAME’JE9GAMODU*
3FIsT4R,FIFIN,FISOFN,FI INTF?FIERR,
4NFI$NSOF.FISOIF9F ISOLR*F1ALMU9FIREMU.
5NCOUNT,FItITJFIINTE (91 *FILOMP9FICOLD?
6NSOCNT.FISOIT(g) ,FsOCOMSFSUCLD*
7FEVSLJ,FOnSUoFSoEV!FSlJOD?FIARG*FIFcN9
8FIALPH*FIHET!FIGAM

cOMMCJN AFACT09TE~
cOMMON FACSIG,SIGMA,SIGMhc*ETIt.JO,

lREcMAX!HREC?AFAl?FC9FPSMAX9flEPSsAFAEPSJ
2NLIM*MLIM~REC (50) $EPS (50) QSELD(5n) !STtiliLD(50) 9
3sKF(50*50) 9S1GEF1509SO) ~0EBARA(5n050) *
4ALPHlSG (50) oBETEG(50) sAF1ELU(12)9
51NMX0. INMPL4$1NMPL5. rIMVAR(73~28) oGAFvFC(7202tJ) oGAoDFC(72028)

000002 JF(TIME)I$2$L
000003 1 THETA=FIHT~TIMli
000005 IF (AHS(THETA)-2.E-01)11 ?11913
000010 11 IF(ABS( THETA)-I. F-5)2,2* 12
000014 12 THETA2=THETA**2
000016 THFTA3=THETA**3
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000017

000035

000043
000043
000045
000U46
000051
000053
000055
000057
000061
000063
01100b7
000074
0U007b
00007?
000100
000102
000103
000104

000002

000002
000002
000002

000002
000002

000002
000003
000004
000005

000007
00000/
000011
000013
000014

FIALPH=.44444444F-I*THETA3* (1.
1-.]4285714*ThETA?* (l.
2-.6b66b667E-l*T~FTA?) )

FIHET=.66666667* (1.*02*TMETA2* (1.
I-.2H571429*THETA2) )

F1GA14=1. 33333333*(1.-. 1*THETA2*(1.
l;:;.-j~4286E-l*THFTA?) )

13 THETA2=THETA**?
THFIA.3=THETA**3
sINIHL=sIN(THETA)
cUSTHE=COS(TI-IET’A)
slTHE3.sINTHE/THFTA3
cuTHE2=cosTHE/lH}TA2
sfc(JTH=cosTHE*sITFlE3
sI?Tri3=2.*SINTtiE*SITHE3
FIALPH=I./THETA+THETA*SICOTH-SI2TH3
FlhET=4./THETA2-S12TH3*THETA-4 ●*sICOTl+
FlGArl=4.* (SIitiF3-CfITHS2)
RLTURN

2 FfflLPH=.o
FIH~T=.666b66667
FIGA14=1033333333
RETUNN
END

%4$ +OW*rOIAMENT CAN() TO BREAK lJp ~ATcI-I cOMpILE

SIBF’TC INR2 UECK
SUHROUIINli FJS(JIN
cUMM(IN IrJf_),ETIFJT,TINiv,oMEGA ,UMEGAA,TINTO$

lSFTNAL,FRR,TIME 9F1RsToF 1NAL!FcNsFsFCt4s
2FNFcN,HT, TENP3.APGcoK,TFAcoTFIN*
3cOP1*COR2SCOFCO*C(JFC l*CC.)1C2*CUFC3.CnFC4?
4c(lFUS,coFc6*co~c 7?cok c8*C0kcN8,coFcN7*c0FCN6,
5cuFCI.5,C9FCN4SCO} CN3*COFCN2*CUFCNI sCnFCNo

cUMM(}N T2(7315)qs(74,6)
C[JN,M(JN ILIEN,ALpHA*HF IA*J1.J20ARGpAC
cUMMUN NInEN,NINIT,NLEMAX,ZETA (2rIl),PHUFRE(?Ol)*

lNIYPE*TFMpEN*EtJDIFF!KECOIL ~REsGAMsREGA12t
2111nFI,LTTNIN,FITINT,(JAMo ,GAMEVEoGAMODU,

3FIsTAR,FIFIN*FISOFN,FI INTF9FIERR,
4NFI*NSoF’9FlSOIF*F ISotR~FIALMU!FIPEMU,
5NCOUl~T,F IHT*FIINTE(9) ~FICOMpOFIC(}LUt
6NSOCNT,F1SOIT(9) .FSf3COMS~SoCLu9
7FLVSU,FODSU9FS11EV*FSIIOD$F IARG*FIFcN$
8FIALPH,F IHETJFIGAM

cOMMnN AFACTO,TEZ
c(JMMl~P] FACSIti,SIGMA,SIGMAcSETINO,

lnECMAX,tiREc,AFARFC,FtJsMA%,HEPS ,AFAEPSW
2NLIN,MLIM,REC (50) *EPS150) *SEL0(5n) 9SIeELD(50),
3sKE. (5n*50) 9sItiFF(50*50 )9UEBARA(50950)*
4ALPHEG(50) sBETEG(50) !AFItLlJ(12) 9
51NMXll, INMPL4*I14MpL5, [IMVAR(73*28) ,6AFVFC(/2,28) *6AODfc(72!213)

FIARb=oo
CALL FIFNCA
IF(IIN)FI)2*1*2

1 FIbEMU=FIFCN

GO Tn 3
2 FIALMII=FIFCN
3 F1AR6=FISOFN

cALL FIFNCA
IF(INOFI)59495

.
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000015
000023
000032
000032
000041
000U5U
0001J51

000002

000002
000002
00oou.?

000002
000002

000002
000003
000005
000006
000007
Oooulu

000020
000021
000022
000023
000025
OOOU27
000030
O(JOU31

000U42
000043
000045
000052
000054
OOOU57
OOoob?
OOOU63
000064
OO(JlJ67
000071
000071

6 FIALMusFIFcN*sIN (FIsOFN*TIME)
FIBLMu=.5*( FIFcNoCOS(FISUFN*T1ME) +FIREMU)
GO TO 6

5 FlhLMU=FIALMU-FIFCN*COS (FISOFN*TIME)
FIPEMu=.5*FIFCN*SIN (FISOFN*TIME)

6 RETUhN
ENn

$* @@*~~COIJtMENT CANT.) Tn BREAK UP BATCH cOMPILE
81RFTC ToKS DECK

SUPROUTINE FJSOC()
cOMMON IND,ETINT,TINTv,OMEtiA,UME~AA,TINTO Q

lsFINAL~ERRsTIME?FIRsT *FINAL9FCNSFSFCN0
2FNFCN,HT,TEMP3.APGCOR.TFAc*TFiN?
3c(JR1.cOR2SCOFCOsCOFCl tCOFCI?9C0FC3Sc0~c4*
4cUFL5*COFc6sCOFC7ScCl} C8~COFCN8sCOFCN7*COFCN6C
5cOFCNS,COFcN+.COFCN3ScOFCN7!~cOFCNI cCOkCNO

COMMON T2(73!5)QS(74?6)
cOMMON IDEN,ALPHA,HETA,J1,J2,ARGPAC
CUMMON NIDEN*NINITtNZEMAA*LETA (2nl)spHOFRE(201)*

lNTYPF.sTEMPEN*ENOTFF,REC01L*RESGAM,REGA12?
21~JnFI SETlNINqFITINT,GAM0 !GAMEVEoGAMOI)U~
3FIsTAR,FTFIN *FISOFN,FI INTF*FIERR,
4NFl*NsoF,FISOIF.FIsoER.p IALMIJ*FIREMU,
5NCfNJNT,FIHT*FIINTE (9)sFICOMP,F ICtILO,
6NS0CNT.F lSOIT(9).FsoCOM?~ SOCLU9

7FEvSU,FOI)SU!FSOEVJFSOOO!P IARG*FIFcN.
RFIALPH,FIBETQFTGAM

cl)MMON AFAcTfj,TE2
cUMM(JN FACSIGOSIGMA,SIGMACoETINO,

lPtcflAX,HREC~AFhRFC~FPSMAA*HEP5*AFAEPS*
2hLIM*MLIMsREC (50) ~EPS (50) osELU(50) SSTtifiLD(50) s
3sKF(5(J.SO) sS1GEF(SO*50 )~lJE8ARA(5n.50)~
6ALPHEG150) 3RETFG(50) JAFILLU(1Z) s
51NMx0, 1NMPL4! INMPL5,TIMV4R (73~28) oGAFvFC(72S28) oGA(’JOfC172~28)

NSOF=2
FfHT=FIsnFN/4.
cALL FISOEV
CALL FISOOD
CALL FIARGA
FIsOIT(l )=FIHT* (FIAI_PH*FiALMU+FIRET

l*{FIljEMu+FsOLV) .FIGAM*FSl)Ol))
NsoCNT=z
FSOCf)M=l.

1 NSnF=NSOF+NSl)F
FIHT=FIHT/2.
FSOEV=FSOEV+FSOO13
CALL F1soO[)
cALL FIA8GA
FISOIT(NSOCNT) =FIHT*(FIALPII*FIALMU*F18ET

l*(FIBEMll+FSOEV) *FIGAM*FsoOD)
FSOCLD=FSOCOM
NSOLS1=NSOCNT-1
FSl)cOM=AHS( l.-FISOIT(NSOCNT) /FISOIT(NSOLSl))
IF (FsncoM-FITINT) 2t2$3

2 IF (FSOCLI)-FITINT) 21,21 93
21 FISOIF=FISOIT (NSrICNT)

FISuER=FSOcOM
RETURN

3 IF (NS(ICNT-8)4~21021
4 t/SOCNT=NSOCNT+l

Go To 1
END
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000002

oooofJ2

Ooouuz
000002

()() O()OZ
000002

000002
000003
000005
000007
OOOU12
000013
000U14
000015
000024
0(10025
000034
000U37
0UO037

%* q4F+$Q~uMMkNT (j&UrJ T() Bn~AK up ~Al~n C(JMPLLL

$TBFTC TPT2 DECK
sU1440UTIrJE FISOEV
cOMN(lN INl)*ETINT,TINrv9014E6A,dMEfiAA.TINTOs

lsFrNAL,ERK,TIMEQFIRsT,FINAL*FCNtFSFCN*
2fNFC14*liT,TEMP3*ARGCONoTFAC*TFlN*
3cOIJl,C~)R2*COFCOOCOFCl ,cufc2scuFC3,CnFL40
4cUFL5~COFC6*COFC7*COt C89CO~CN8*CnFCN7Jc0FcN6*
5c(JFCIJ5,cOFCN4.cOFCN~,COFCN2 *cUFCNl,Cn~CNO

cOMMON T2(73?5)sS(74?6)
cOMMON II)EN,ALPHA,RFTA.JI,J2,ARGPAC
cUMMl)N NIOEN,NI141T,NZEMAX,ZETA (2nl),pHOFf?t (?Ol)*

]NTYPEQ TEMPEN9ENOIFF,REC01L*F(ESGAM. REGA12c
21NDF’1 .tTININ*FITINTsbAMotGAMEvE~GAMODl~O
3FlSrAP,FIFlN9FISOFN*F IINTF9FIERN,
4NFIQI*SOF SFISU1F*FISOERSF1ALMU9F IFIEMU,
5NC01JNT,F IHT!FIINTE(Q) *FICOMP?FICOLOJ
6FJSOCI*T~FISOI T(9) ,FsnCOMs~SOCLu*
7FEvSII*FORSU9FS(JEVSFSOOO*F IARG?FIFcN,
8FIALPH,F IHLT,FIGAM

COMMON AFACTU*TE?
CUWMUN FACSIG*SIGMA,SIGMAC*ETINO,

lMECMAX~HkkCvAFARFC,EPSMAA~nEPb vAFhLP5*
2NLI~l!MLI~,REC (50) ~FPS (5(J) Q5ELU(50),STQLLD (50 )$
35KF(50,50) *S16EF[51)*SO) *DE~ARA(50,50)9
4ALPI!LG(50) ~8ETEG(50) 9AF1kLD(12) s
5TlJMXll, [NMPL4. INMpL5, rIt4V4R (73,28),GAFVFC (72S2M)*tiAOnFC (72s2M)

FSOLV=.O
NTFRM=NSOF-l
TIC) 3 J=l,NTERM
FIT141(+=2.*FIHT*FI.OAT(J)
fIANG=FIrl?lG
CALL FIFNCA
IF(INnFI)Ztl,2

1 FS(\LV=} SOEV*FIFCh,*C(}b(F ITRIG*lIMF)
GU TO 3

2 FSOEV=FSOLV*FIFCF.I*SIN(F IIRIG*TIMF)
3 CONTINUE

I& TIJhtJ
~Nr)

T* i$4>o*cOMMENT CARD T(I Rf4EAK UP fIArC14 C(JMPILk
$IBFTC rRU2 I)lj CK

SURR(}uTINE FISOW!
000002 cOr4140N INl),ElIriT,TINlV,0ME6A,Ur4EGAfi,T~NTrl 9

lsl_INAL,Et?14,TIME .FIRs r,FINAL,FCrJsF$F Chit
2FNFLPJ,HT,TEKlP3.ARGcOR. TFAc9TFlN9
.3cOR1,COR29COFCO*COFC1 ,co~c2scuFCq,COFC4Q
4c0FC59COFC6sCOFC7qCr)F C89COFCNbsCOFCN7tcOFCN6?
5cUFCN5,COF CN49CCIFCN3,COFLN2*CUFCN1 QCnFCNO

000002 COM140NT2(73,5)*S(74*6)
000002 COMMON II)EN.ALPHA,BETA.JI .J2,ARGPAC
000002 cUMNUN N1UEN,NINIT,14ZEMAX,LETA (2nl),PP10FRE(2011t

lNrYPL* TE!tPE)tsENDIFF,RECOILcRES6AM,REGA12*
21NnFI*FTININ,FITTNT,GAMO*GAMEVEStiAMOnU*
3FlSrAR,FIFIN,FISOFN,F IINTF9FIk1414,
4NFISNSOF,F~SOIF$F1SOERSF IALN4U9FIREMUQ
5NC(lUNT,F IHT~FIINTE(C)) *FICOMP?~ICnLl)*
6NSOCNT!FISOIT (9) ,FsoCOM!FSOCLIJ~
7FEVSLJ*FODSU9F50EV!FSUOO*FIARG9FIFCN*
8F1ALPH,FIHET?FIGAM

cUMMON AFACTOSTEP
coMMON FACSIGOSIGMA,SIGMACSETINO,

lQkcMAX,HRECvAFARFC,FPSMAA*HEPs*A~AEPSv
2NLIMsMLIM*REc (50) ~EPS (50) ssELD(50) ssTGEL0(50 )Q
3SKF(50?50) 9SIGFF(5(I 9so)*uEdAf?A (5i)*50)*

000002
000002

,
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000002
000003
000005
Ooooi[)
000011
000012
000013
000022
000023
000032
000035
000(135

4ALPtiEG (50) 9BETEG(50) sAFItLU(l~)*
51NMXOS INMpL401NMPLSoTIMVAR (73~28) oGAEVFC(?2Q281 0GAoDFC(72~28)

Fsool)=.o
DO 3 J=19NSOF
FITRIG=2.*FIHT*FLOAT (J) -FI~T
FIARG=FITRIG
cALL FIFNC’A
IF (Irur)FI)20102

1 FSW3=FSOOO*FIFCN*COS(F1 lRIG*TIME)
Go TO 3

2 FSOOD=FSOOD*FIFCN*SIN(FITRIG*TIMF)
3 CONTINUE

RETdRN
~Nr-1

$* +t*af$@MMENT CARD To ~f/EAK up ~ATcH @.IPILE

!fII13FTC TORV OECK
SJRROUTINE FIFNCA

000002 COMMON IND9ETINT,TINTVOOMEGA9LIMEGAA*T1NT0 o
IsFINAL,ERR,TIME*FIRsT,FINALoFcNsFsFCNr
2FNFCNsHTSTEMp3,ARGcORsTFACSTFiNS
3cORl,cOR2?COFCO!COFcl QcoFc20C0FC3$cOFc4*
4COFC59COFC6,COFC79COFC89COFCN8 9COFCN7*COFCN69
5cOFCN5,COFCN4,COFCN3,COFCN2,COFCN1 ,CnF-CNo

000002 cOMMON T2(73?5),S(74$6)

000002 COMMON IDEN9ALPF!A9RETA9J1.J2.ARGPAC
000002 coMMON NIOENsNINIT,NZEMAA,zETA (2nl)oPH0FRE (201)!

lNl YPE$TEMPEN*ENoIFF91+EcofL9REsGAM*14EGA129
21NDf I,ETININqFITINT,GAMo*6AMEVE*GAMo009
3FIsTAR9FIFIN9FIsoFN~FI INrF*FIERR,
4NFI?NSOFSFISOIFPFISOEROF 1ALMu9FIREMUo
514coufNT9FIHT*FI INTE(9)*FIco~P*F ICOLIJQ
6NSOCNT,FISOIT(9) QFSf)COM9FSOCL09
“7FEvslJ*For)su9FsoEv*FsooD*FIARG9FIFcN*
8FIALPH~FI13ET*FIGAM

cOMMON AFACT09TEZ
cOMMON FACSIGtSIGMA051GMAC*ETlN0,

lREcMAx*HREc9AFARFc9EpsMAxoHEP~9AFAEPs9
2NLIM?MLIM9REC (50) *EPS (sO)osELU (511) *STGELCJ(50 )*
3sKE(so ~sn)*SIGEF(509so) )I)EBARA(50,50)*
4ALPIiEG(50) sE3ETEG (50) *AFIELU(12) s
51NMX(I, INMPL4, 1NMPL5,TIMVAR (73,213),GAFVFC (?2C28) sGAOOFC(7?~28)

0000(J2 1 TEMP=ZETA(NZEMAX)
000005 IF (FIARG-TEMP)3*392
000007 2 F~FCN=.O
0000111 f?kTuRN
000011 3 TEMP=FIARG-ZETA(2)
000013 ]F (TFMP)4,4,13
000015 4 IF(FIARG)5*5s6
000017 5 PARAM=l.E-lO*ZETA [2)
000021 (jo TO 7

000002
000002

000022
000024

000030
000031
000033
000034
000035
000037
000040
000043
000045
000U47
000050
000054

6 fJARAM=FIARG
7 pHFRclJ=((PARAM/zETA(2) )**2)

I+PHOFRE(~)
8 IF (1NJDFI)901.299
9 IFIFIARG)100I0pll

10 f-:;-:;.(1

11 FIFcN=PHFRCU/PARAM
RkTIJRN

12 sIA~G=PARAM/(2.*TEMPEN)
IF(SIARG-lo.)111,111*110

110 FIFCN=PtiFRCU/PARAM
RETURN

111 FxPFC2?=EXP(-SIARG)’
IF (SIARG-1.E-02) 113*113S 112
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000056
000062
OrrOU63
000[)66
000067
000070
000073
00007/
000105
000106

000107
000112
000114
000120
000123
Oool?fi
000130
000134
ourr14u
000142
000147
000150
000153
000161
000162
000163
000165
000165
ouu17rl
ouu171
000172
000174
000174

112

113
1113

1114
1115

114

13

14

15

SIHFC=EXF) (SIARG)-EXPPC2
G(I T(J 114
IF (SIARG-l. E-05)1113$11 1391114
sIAN26=.o
GO TO 1115
sIAK26=(SIARG**2)/6.
sIHFC=2.* (SIARG*(l.+STAR26) )
FIFCN=(SIHFC+2.*EXPFC2) *PHFRcu/(PARAM*SIHFC)
RLTURN
NZETA=3

TEMP=FIARG-ZETA(N ZETA)
IF (TEMrJ) 15*16*17
01FF12=ZETA (NZFTA-1)-ZETA (NZEIA-P)
oIFFul=ZETA (NZETA)-ZLTA (NZLTA-l)
olFFu2=zETA t~zETA)-zETA (NZEIA-2)
0EN=DIFF12*DIFFOI *DIFF02
AMT1=OIFF12* (PHOFRE(NZETA) ‘PHOFRF{NZI?TA-l))
AMT2=I)1FF01* (PHOFRE(NZETA-2) -PHOFRE(MLETA-l) )
c(JFF1=IJHOFRE (NZETA-1)
C(IEF2= (OJFF12*AMT1-I)1FF01*AMT2) /nEN
cOEF3=(AMTl+AMT2)/t)FN
ARGINT=FIARG-ZETA (NZETA-1)
ptiFkCu=C@EF l+COEF2*ARGIN
IF (PHFRcu) 115s11s?116

115 PMFkCU=.O
116 PARAM=FIARG

GU ro 8
16 PIIFRCU=PHOFRE (NZFTA)

PARAM=FIARb
(;(~ TO 8

17 NZETA=NZETA+l
GO TO 14
ENr)

+COEF3*, aRG, NT**z)

,

k?


