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DSN: A CDC-7600 ‘mR’RANHo3UM MR THE CALCULATION OF ONE-DIMENSIONAL,MULTICROUP

NEUTRON TRANSPORT , WORTH, AND PERSISTENT FISSION CHAIN FROMBILITY

I. INTROXXJCTION

A review and

by

!f.argaretW. Asprey and Clarence E. Lee

A2STRACT

A CW-7600 MRTRAN program 1s described for the calcula-
tion of one-dimensional,multigroup neutron transport, wotih,
m“d persistent fission chain probability. A review is given
of the modificationsnecessary in a neutron transport code to
permit calculationof probabilities,and the specific coding
changes
DSN and

derivation of

initiatinga persistent fission

1961 by Bell and Lee.
1

In that

are discussed in detail. A listinR of the Drouram
a sample problem are given. (U) -

calculations in Sec.

the probability of is given in Appendix

IV. A listing of the MN code

A, and an input summery and

chain was given in sample problem are given In Appendix B.

report, a code, the

SNP code, was described which utilized a humarical

solution to the neutron transport equation2 to ob-

tain a numerical solution to the nonlinear probabil-

ity problem.

Subsequentlythe linear (one-dimensional)neu-

tron transport codes, originally coded in F1OCO II

for the IB4-7094, were transcribedand expanded
3,4

into XIRTRAN and beca~ known as DTF

With the retirement in 19”flof the IR.4-70c#at Los

Alamos, it became desirable to retain the calcula-

tlonal capability of the SNP code.

This report describes briefly those changes

made in the code to nndernize it to operate

on the CIZ-7603 and to retain the calculational

capabilityof SNP. This new revised code, vhich has

the full capability of DTF, and SN2, is cur-

rently a CDC-7600, Class 11, resident file and la

called DSN.

We review the calculation method in Sec. II,

discuss general pro~nmming mdiflcatlons of DSN in

Sec. III, and the specific changes for probability

II. REVIEW OF THE PROMBILITY CAXJXJXATIONALMETHOD

We assume reader familiaritywith 1.A-2609.1

Here we review only those aspects of the calcula-

tional method pertinent to the DSN code changes.

Let p(;,?l,v)be the probability that a neutron

at position ; with direction ?!and speed v produces

a divergent chain. Then, for station=y systems,

from Eq. (9) of IA-26C8, we have

~.grad p(;,~,v) = up - us ffdv’~’

x Cs(vi,v - fi’,v’)p(;,fi’,v’)

1
- af(;,v) ;(;,v)(fp(;)) -> (;,v)(fp(;))2

+ +0
3: (fP(~))3- . . . ,1 (1)

where

Q)(;) =~f(v’)p(;,v’)dv’ (2)

and
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vith the

Z 0, and

P(;,V) = fdii p(;,?i,V) , (5)

boundary conditions p(r~,h,v). 0 if ?.;

f(v) is the normalized fission spectrum

(~f(v’)dv’= 1).

In Eq. (1) the probability per cm that a neu-

tron will have a collision is u(;,5,v). Assuming

that all collisions are either scattering (U5), fis-

sion (of), or absor@lon (CJa=U-IJ~-CIf),the Yn+l

terms are given by Eq. (6), LA-2608s

where

1:0 ic; = U(;,fi,v),

(4)

(5)

and c? is the probability of i neutrons emergine

from a fission and ~ is the average number produced.

In multigroup,one-dimensionalgeometry, Eq.

(1) canbe rewritten as

-Ci.gradpg(r,~) + ag(r)pg(r,fi)= Sg(r,?l),

(6)

vhere

Sg(r,?i)-<g(r) +?~(r,?i) ,

43
Sg(r) ~ sg(r) + Qg(r) ,

(-r)

(8)

G
sg(r) = r a

S,eg
~(r)pg~(r) , (9)

g’=1

Qg(r) ‘ufg(r)~g(r)p(r)

5~ ~ ~)i \(r) i
- afg 1=2 -

—P(r),
i!

(lo)

and

-1
Sg(r,fi)~f f, dv’d?l’u5(r,@. + v%’)

V“ n

x P(r,fi,v)-sg(r) , (11)

vfth

G
pg(r) ~ J’d?l’pg(r,?i’),P(r) = ~ fg~pg.(r)

g =1

(12)

2

:’Raxfi)and the bourwinrycondition p (r = o, 3.;2 0.

In Eqs. (7) and (ll),~~(r,~) is the standnrd

anisotropic source as computed by Wtl’fFor ~F (Ref.

4), with the t = O terms already acconmmdated for in

@g(r). In Eq. (10) we have asauued that not snre

than five neutrons are emitted per fission.1 com-

parison of Eqs. (1) and (10), where Ca is c1 for

scattering (elastic or inelastic), leads to Xl being

given by Uf;.

Except for the terms involving Uf, Eq. (1) (plus

boundary conditions) is identical to that of the neu-

tron adJolnt for eigenvalue k. The neutron adJolnt

equation has the fission term Uf(3/k)(fp(;))(where

k is the eigenvalue), instead of tk.eterm af(;,v)[ ]

inEq. (l). Consequently, by introducing the non-

linear terms of Eq. (1) in place of (~ -l)uf;(fp(r))

the problem is formally reduced to solving a neutron

adJoint equation.

The DSN code, when operating in the mode to cal-

culate probability, begins by computing the adJolnt

k distribution (neglecting the nonlinear term), then

multiples the distribution by a normalization factor

to satisfy the integral of Eq. (1) over the entire

system. It then iteratesEq. (1) after each outer

iteration and the solution is scaled again. The DSN

code can be run as a multigroup,one-dimensional

plane, cylinder, or sphere geometry with isotropic

or anisotroplc scattering. Applications of these

techniques to two-dimensfondlcalculation should be

straightforward. The procedure will now be described

in axe detail.

The calculation is begun by solving the linear

eigenvalue problem in which Sg(r,fi)is replaced by

Uf (r)v (r)p(r)
S~(r,if)= sg(r) +F~(r,Cl) +

k . (13)

“collision source” “fission source”

Once the solution to this problem haa been found in

the standard manner, we test to determine if k > 1.

If so, we proceed with the calculation of the prob-

ability pg(r). First we scale pg(r) by a commn

factor k as determined from

~fd~~fg(r)vg(r)p(r)(~- 1)
g

1 xi(r) 1
. .T’J’& Ufg(r) ? (-1) _

i:
P (r)Ai-l .

g 1=2
(14)
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This normalizationinsure6 that if AP(r) is used to

compute Qg(r), Eq. (10), then the integral of Eq.

(1) over angle and volume is satisfied. (Recall

that we neglected the nonlinear terms in the k cal-

culation.) From AP(r) we then form Qg(r) and use it

as a fixed source during the next outer iteration.

At the end of each outer iteration,a new pg(r) and

P(r) have been determined, using Eq. (12). A new

value of k is computed from the ratio of the new

~fufvp to the old T~Ufvp. In addition, anew scale

factor 1s determined such that the integralof Eq.

(1) over the entire system hold. when the~pg(r)

are used. Thus, h is found from the relationship

and the new value of LP is used to compute the new

Qg(r) vhich is held fixed during the next outer it-

●ration. This overall iterationprocedure is con-

tinued until k and L are vithin 6 (specified)of

unity, at vhich point we have achieved a “converged”

solution to Eq. (l).

The original SNP code used a Newton-Raphson

technique to determine A fromEq. (15). This pro-

cedure sometimes presented difficulties,possibly

because the solution spectrum of this quartic equa-

tion ordinarily admits two real roots and a complex

conJugate pair. A Nevton-Raphsonmethod will some-

times settle on the magnitude of the complex root

and then the overall A vill oscillate about some

value rather than uniformly converge to unity.

A simple remedy for this difficulty is achieved

by evaluatingdirectly the roots of Eq. (15) and by

performing the scaling using the real root closest

to unity (comparisonsbeing made by mapping all

roots onto (1, =) and ignoring roots smaller than
~o-lo

before the mapping). This procedure appar-

ently vorks, and renmves the necessity of slowly

turning on the nonlinear terms of Eq. (15) (as was

done previously in SNP). In the event that all

complex roots are determined (as can occur if P(r)

< 0), the code aborts. The root structure of Eq.

(15) is exhibited in the nmnitor print.

III. G~L PROQW@lING MODIFICATIONS

During the requisite programming changes to

instigate the probability calculation, the extent

and number of changes became significant enough to

warrant a code name-change to DSK

The general changes and differences are as

follows:

(1) The code has been tidied by using the

TIDY program.

(2) It has been transferred from theAFWL edit

program to the onre sophisticatedUPDATE program.

UPDATE is maintained on the CDC-7600 by IASL’S C-

Divlslon, whereas AIWL is not.

(3) The code has been transferred to a Class

II, Resident file (with backup tape) on the CDC-

7600 to take advantage of “Cafeteria” instant turn-

around for short (30 see) problems (equivalent to

CIX-6600 2-rein-plusproblems) with an overall page

limit of 50 (TbjOS, PL=50).

(k) The code has been revisedto run a sequence

of problems by the addition, before each subsequent

job, of a card containing the words “NEXT JOB”

starting in column 1. In the event that some non-

fatal errors occur in a problem, the code vill

search for this card, and continue with the next

problem, until it reaches the W card (@lU).

(5) The ordering of the subroutineshas been

made more logical:

Main Control Routines

Input Routines

InitializationRoutines

ComputationRoutines

Special Computation Routines

Worth Calculation

Probability Calculation

Output Routines

DSN, lY1’F

REAO, REM, RECS,
SNCN, CLEAR

AlATREV,IFUNC,
MIXCX, RMAVGF,
DSOUR, IVSOUR

WTER, mm,
TOTGP, FISSN,
NEUPAR

INTEG, UPSET

PASS2, NEUPOL,
SCPMCO, SCALE

FINPR, PRNT

A particular advantage to this arrangement is

that it will be easy to convert to OWLAY should it

be needed.

5



(6) Additional changes:

(a)

(b)

The manner of hnndllng the Negative

Flux I’ixuphas been changed so that

the 6tep 11.mctionis the natural de-

fault value but the D1’Fmode can be

obtained by setting the parameter

IGE negative.

Other convergence methods, which were

removed when the Negative Alpha treat-

ment was added (in particular the

quadratic approximationtechnique),

have been reinserted into the code.

In making these changes many difficulties were

encounteredbecause of the particular manner in

which integer parameters are stored. If further

changes are to be nade, it is our recommendation

that they be put on a COMDECK and taken out of the

IA block. Also needed is the facility to use
2

smeared densities as in the original DSN code.

We now note some changes in the input options

(1)

(2)

(3)

(4)

(5)

not documented elsewhere:

Degree of Sn quadrature: ISN

Degrees 2,

nally. If

cards, ISN

Input fl&

Im = -2:

-1:

0:

1:

2:

4, 8, 16 are available inter-

they are to be read in from

is set negative.

guess options: IFW

Flux from tape or disk - IGM

long

Flux from ckrds - IGM long

Fissions from tape - I&llong

Equal fractionsto fissions -

IM long

Equal fractions to flux -

IM%M long

Theory desired: ITH

ITH = O Regular

1 AdJoint

2 Worth

3 probability

Position in the cross-sectiontable of

self scatter: INS. If IHS < 0, cross-

section prints are suppressed.

Type of Distributed Source: KM

IQM . -2 Surface source - MM*ICM lot%

-1 Distributed source - NM long

O None

(6)

1 Distributed Source - IM long

and Source Spectrum - IOM long

2 Distributed Source - !.94long

and Source Spectrum - KM long

Input of cross sections, fission spectrum,

and velocities: NCR, Ffl’P

~R >0: Materials from carda, spectrum

and velocities from tape

~R < 0: Spectrum and velocities also

from cards

mp > & Materials, spectrum,

ities from tape

~p< 0: Materials from tape,

and velocities from cards.

and veloc-

spectrum

In all cases the absolute value of the

parameter gives the number to be read.

(7) Negative Flux Fixup: To indicate the

type of negative flux fixup desired, the

si~ of IGE is used.

ICE ~0: Step function (default option)

IGE C 0: Old method (DTF) of fixup iS

used.

IV. PROGWW41NG h@DIFICATIONS ~ PROE4BILITY CAL-

CUIATION

We will outline briefly the particular coding

additions that vere made for the probability cal-

culation. The calculation is perforad in two phas-

es. The calculation is requested by the user by

setting the theory parameter, ITH, to 3. The code

sets the control trigger, IPRE, to 1, vhere It re-

mains throughout Phase A.

In Phase A, storage is allowed for a fixed

source block, Q(I,G), and an ordinary adJoint k cal-

culation is performed. When convergence is obtained,

the eigenvalue k, (iIV),is tested. If k is less

than one, the program is exited and a comment is

printed to this effect. If k is greater than one,

Phase B is entered.

In Phase B, we enter subroutinePASS2, at the

end of which we return to the sequence OUTER, INNEl,

TU1’GP,and PASS2 again after one iteration. This

cycling contlnuea until both W and XLA are within

EPs of 1.0. In the description that follows, sub-

scripts are given in ~RTRAN type for-t where the

ranges are: 1= 1,2,.. . , IM (number of Lnter-

vala), G = 1, 2, . . . , IGM (number of groups),

andL= 1, 2, . . . , IZM (number of zones).



On the first entry (only)

ing operations are performed

(1) Form Fnew= F1’MP= ~
x

to PASS2 the follow-

F(I)*V(I)

(2) Use F1’MPto scale the fissions and fluxes

from the Phase A calculation:

F(I) = F(I)*EV/FTMP

XN(I,G) = XN(I,G)/FR4P .

(3) Set the followingtriggers and values:

IPRE=2, 1CVT=0,XLA=1

Fold = FSUM . m/2v .

(4) Normalize the XKEblock to unity:

XXE(G) = XKE(G)/;XKE(G) .

On subsequent entries to PASS2 we bypass the

above initializationsand:

(1) Compute new fissions and a new sun(the

old one having been saved as FSUM):

F(I) = XXKE(G)*M(I,G)
G

Fnev
. FTMP= XF(I)W(I) .

I
In all cases we then compute the new eigenvalue—

from Fne~Fold = FrMP/FsuM. It is tested for con-

vergence vithin EPS of 1.0. If the problem is con-

verged, the trigger IC~ is set to one.

Next ve proceed to determine the scaling param-

eter A (=XLA) from the following: Let

f(k) 5 B + U2 + X%3 +A5Xk + X4X5
=0,

where

XK= ~ (-l)&C(J,I,G)W(I)*(F(I))&DF(I)
1,G

forK= 2, ....5and J=K-l ,

B=(&- 1)*B1 + B2 ,

Bls ~~GC(N,I,G)*F(I)*DF(I)~(I)
8

for N = 1ST-1 = position of Wf ,

B2 ~ ~ V(I)*Q(I,G) (initially zero) ,
I,0

and

Q(I,G) = - ; (-l)&(F(I))&DF(I)*C(J,I,G)

forK= 2, ....5and J-K-l .

After the coefficientsof f(k) have been formed,

the subroutineNEWPOL* is used to solve for all—

roots, real and lmginary. From these roots the

● NEUPOL and SCPTACO (used by NWPOL) were coded by
Billy L. Suzbticand John N. Hancock, LASL Group C-4.

code selects the real positive (> 10-10) one cloa-

eat to unity. This scale factor, A (.XIA), is then

used to ecale the fissions, scalar fluxes and, if

anlsotropic, the angular fluxes by

F(I) = F(I)%A

XN(I,G) = XN(I,G)~L4

XND(P,M) = XND(P,M)%&4 ,

vhere P=l, .... IM+land M= 1, ....l.t.l.

From these scaled values ve recompute the

source term, Q(I,G), defined above, and in addition,

the volume veighted fission sum, FG(G), and volume

weighted source term, QG(G),

lNl(G)= XF(I)~(I)*DF(I)*C(N,I,G)
I

forlt = IHT-1 = position of vaf

C@G) = XQ(I,G)~(I) ,
I

and finally we recompute Fold = FSUM as described

above.

This overall loop ends on tvo tests:

(1) If the iteration counter, ICC, is greater

than the number of iterations allowed, ICM, the

final print exit is taken.

(2) If the convergence trigger, ICVT has been

set to one and XI.A1s within EPS of 1.0, then the—

final print exit is taken.

(3) If neither of theconditlons (1) or (2)

is satisfied, ve return to the main con?.rolroutine,

DTF, which cycles through -, INNER, TfYTGP,and

back to PASS2.

(4) If either of thecondltlons (1) or (2)

is satisfied, IPRE is set to 3 and on return to

~F,control is transferred to the fins.1.printrou-

tine, FINR?.

In addition to the standard ~F output, the

following special output (IPRE=3) has been added:

(1) For each material, tables are given

which consist of:

(a)

(b)

(c)

Total nEss of material M

MASS = sDF(I)~(I), where material
I
M is contained in cell I.

A mm for each group, labelled

SIGMA O, consisting of

WM(G)= XDF(I)WN(G,I)W(I)/VE(G).
I

Then a sum for each group and each

table position of the cross-section

table forK= 1, .... INT

5



SUM(K,C) = r

I

where L is

KN(G,I)*DF(I)~(I)*C(K,C,L) ,

the index or the nnterial.

(2) Flnelly, special output for probability

calculationsincludes the following:

(a) A table of”fluxes,” multiplied by

the density for each space point and

the cross section in posltlon 5, is

prepared and printed for each group:
.

SP(I,G) = C(5,G,L)*DF(I)%W(IG) ,

where L is the index of the material

in interval I.

(b) Then the following two values are

computed and printed:

PI = -7 sP(I,G)*V(I)
1,G

PI
PIP= loO-e .

The progrmnlng modificationsreproduce the re-

sults of SNP test problems to 1 part in 104 (epsi-

lon) in flux, eigenvalue,and probability when tne

same initial conditions,direction sets, cross-sec-

tions, and spacings are used. The new scaling tech-

nique converges about lJ-20% faster than does the

Nevtoc-Rsphson.
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c

10

20

30
60

50

60

c

c

CALL Nl?
14EAU (lo, ool A(l)
PRINT !o, Alil
F(JMMAT [.0 CAN13 SEAO - ●Alol
F1)l?MAr {Al~l
IF (E O+’.1OI 6>.50
IF’ IA I! I. NE. AI’lEXTI (311 TO 20
IN) 70 Ill
CALL EXIT
k’,114
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lINOIP14* .FsuM. tMC60KK

nsN
DSN
nsN
n5N
13SN
rlsN
nSN
nsN
OhN
OSN
nsN
OSN
OSN
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nsN
ALPNA
ALPMA
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I)SN
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fl[A[941#JCM1. (14{ J!51..ISAI. [141 UbI. JNNI, tIAIe7#. JJJI, I[A18NI, JN
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WJIVa LIWCE lIAllq51. ISFl
(Lnmo
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IF !l. IF .%0) .( 11=0.,1 OSN
IAlll=a 7JSN
P“OMNA7 {1266) nSN
L9N f !Nlli 7)SFA
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Osrl
fxSN

=\.l?l USN

!=l .311
nsN
o s N
nsN

=1 ,1.1 7JSN
I,Q]TE (9.7011 [A([], r. 1,1 3) nsN
dcF]Tg [9, ”O, (I A(11.1=14. ?3) nsN
UQITE 14. QOI(IA(I), I*?$ .311 nsN
U4TTE (+$lon)[a(r!.i=l.il) OSN
FOIAMA7 tlMo.7f M In *P}. N1[FICI, TIIIN NuM14+P.6n XOln/35W ITH THfnuY nsrd

i 10/l= nLG(II. AM/ Al) JOl?l Tl .>3xsl IJ/+5M ISCT \Ch TTSnl NG 10/N= IS OTPfJPIC/ DSN
Z*I?H OJX(lLR A*,150TQnv ICl 031 A.. lI4/.4.4 ISN I,, IAnn AT,, wE 1s,,, PN-1, OVN/ nSN
.Iz-10 F7c.1,65*. lM/&51t IGE GE~1U}7iJY 11/// 7=0 L4NCYLIW[)ENESP HFRE)E) IISN
,..6;i A. f&/73H l.IL/l MR I FFr/nl GMT I. OUNPARY l.ndll TTON 10/[ /2= W4CllUF4/HE nsN
aFLt CT1./ti/#E P[,lnl Cl. I~*lt!/22H rLm NIJMf?t N flC 7flfJES, A.6X,18/?hH IM oSN
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tORMAT 154H Ins pQS1710N OF SF LF-SC4TT!’P cimss SECTION III TA8LEo nsN
13*x, tN/33H 1s4M cIA(),;5 SFc T!llN TAHI F LENl; lN.’i5X, IB/lQ, ( ‘~ N(Jw+E nSN
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\
Al)x.. In] nsN

,.,, ”,, AT (’,.JM Inz PIAIId T MfiLA!dCk T&MLEs IXY G18nuP (0/]s140/YEsl ,3QX,1 (ISN
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1(xl#H4T (?IH FU F.I,, CNVALI!E TIAY.5?X OlPEJa.7/26H EVM EIGc NVAIUE OSN
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119

120
121
1?2
123
1/6
175
1.?6
\27
Izn
1.J9
140
111
1 l,?
113
1 S4
145
I $6
147
1 !8
1 je
1.0
1*1
I*2
1*3
1.6
165
1.,6
147
1.614
1*Q
l~o
1+1
I*2
1+3
1s4
1s%
Ia6
1-IT
1bn
I%9
I*O
lU1
1m2
161
1u6
1<,5
1bFl
107
1Un
IbQ
110
171
1??
J?3
1?*
175
176
177
176

110

120

130

c
140

rsf =0

IF ffcc. c+r. ot m TO
ISF=I
16 F=- Ic,c
CC)NT IPIIIE
rPt4E.i3
1} II IM. FW..3I GO TO
F511t4=fl. u
19W=1

1,1

[1,<=1
c(3MT I:411L
IF II TM. NF. ?I Gn TO 130
1 TM=O
lF.VT=- IAIISIIEVTI
ct)NT 1.4116
lwi=l*l!*lfw
MA1 =0.0
MM=l&lS\[ISNl*I
IF (I IW. CQ.2) Ud=f IAllSf ISNI°f IAti SlISN)*4J 1/4
N*Z 1
MG=MN*l<,M
It, =ctl=l$iti
JP*IM*I
MI. MM* l,>
J.ZP=IZ,4. I
!,; P= IGM.1
ML=i4M<l14CRl
If II SC1. LT.
NM= ISCT
IF (Iw. E(J. z
CIWJJU1+ STOR

IAMSIMTPI
) (3I3 To 140

JRa JIJf .[)4
JXI=J$F. [P

.IvE=JK (. 16P
Jd8JVF. lG&l
J{ I= JU*N,I
JWII=JU. AM
JFaJU1). NN
.] N=JF* 1P
JfV)=JN. 16
JUM8J14,1.,4S
JNz JRM

[f ([6 M31[EV7). C,>.41 JQ=JJ?M. IZM
,JCZJO
IP (I Alls(IQ’41. El)oll .JC=JO.10
IF I1*IISI!OWI .FfJ.21 JC=Jr3*M6
!F lIL~, T.to. -l. aa. Ic$lr. En. -z) JC=JQOMG
IF (I I,llC. f. T.CIl JC=JO. IG
JL=JC. ftilt*l GN=MT
IQGXJL.. W4.NM

,JKf...J~8li. rGP
JWAXJAC. IGP
JA=J141,. [V
JVWJA*IJ
JAV=JV. [P
.Jll&=J4v* [P
JIJH*JNII. H1
JOC=JINI.41

IJSN
tJSN
t3Sh
l)SN
DSN
I)SN
nsN
13SN
n=arA
J3SN
I)SN
JJSN
DSN
nsN
NSN
nsN
Ostt
DW
lJSN
nsN
DSN
u%N

nsN
rJ’+N
IISN
t3SN
13SN
nsN
nsN
13SN
DSN
U5N
I)SN
I)SN
IJSN
nSN
I)SN
IISN
nsN
J3SN
IISN
MN
tlSN
nsN
nsN
nsN
DSN
OSN
rJsr4
nsN
nsN
IJSN
nSN
nsN
nsN
DSN
nsN
nsN
DSN

DSN

00L1n

00119
onl?o
001.?1
00122
001.23
00126
00125
Ool?h
00127
Oolz$l
0012*
ofJ130
00131
00132
00133
0!3136
00135
oo13h
00137
OOIJfi
Oallq
00140
01)161
00142
00163
00164
OIJ145
Onl.h

001+7
otJ14M
00149
00150
00151
001+2
0!315.3
00156
00195
on156
orJ157
Ool>n
OO15Q
00100
00161
00162
00163
oolb4
Oolflb
00166
00167
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001”?0
00171
001??
0017.$
oo17a
00175
0017A
00177
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179
1140
Il!l
1H2
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1116

1ns
lnh
I lt7
Inn
11!9
IQO
191
1N2
193
1U4
195
1,16
19?
Ius
1 *)9
2110
201

2112
203

206
21)5
?06
207
211M
209

210
211
212
213

Zln
219
??0
221

233
234
235

23*

,II)S=JUC.141
JflS=Jl, TI. MI
.IX=J14S. IGN
JLI=JX* 16-NM
JF G=JL
If’ (t HN. Ell.11 JFG=Jf4*MG
JTIl=J}li. [6P
JSPSJIII. ILIM
JSI, =JSI,. IM
JSOl=JSG. lW
Jc1=J5!I. Ic, P
JCS=JC7. IM
JCH=JC\. lM

JSA=JC)I*!M*l$CT
JflN=JS,,. Iff*Mll
JJJ=Jlllt. 114
JIKI=J.lJ. [M*W4
JNL=J!40*UM
JU1. =Jf4~ ●16P
JAF=JRL. [GP
JST=J&f ●M1
JNA=J5T*IM
JhTm JtliI*l M
J14!=JAT*1M*MM
J1O=JI11 .qm
JNF =JI O.MM
JNM=J,lf’* IM
JOH=J104. IM
.ISC=JUH. WM
JAGs JS(:. IGfI
JN{; .JAi.. II,P
JFN=JIW. 169
J13ti=J)N. !(iP
JSLI=JIJG* IGP
JNm=JSI)*IfiP
JCA=JNI{*l W
NMA.21111
KM/=KMA. [H
hf4.4sKt4z. IzM
NMC=KMh. MS
hMT=Kf!c. NS
kGl=KMf.4TP
RW=K1,l. [GM
FM3=I(MN.4M
kN6=KH3.1n3
liO=JCU. [M
Jl=ftO
IF (I AIISIInM1. F.l.21 JrsKO*MM
JS14=JT .IZP. IUH0151
JSZ=JSN. INM. lS)
.IT3=Js7. (N14.lsI
JTs=JT.3. I113~17P
.IFIN=JT5. I(Z301M
If II SIGFI(l,l I. VT I. EO.11 Qo To 150
JG7=JFIr4
.lTt=Jb/. IGP*17. P
JTS=JTf_. IM
Jrr=Jrs. ft4
JF[N=JTT. IM

150 CONTllNIE

I)!+N

OSN
rlw
rxsN
OSN
fXSN
nsN
OSN
nsN
nsN

USN
IWN
DSN
17SN
DSN
f)SN
OSN
MN
IXN
f)SN
ffSN

.Osr’l
OSN
OSN
I)SN
OSN
WiN
fzS.N
fXSN

nst.1
I)SN
OSN
DSN
nSN
DSN
MN
OSN
OSN
(XSN
VSN
INN
MN

OSN
I)SN
MN
nsN
nsN
OSN
OSN
nsN
nsN
13SN
nsN
nsN
OSN
IXSN
lISN
nsN
OSN

0017R

001 !9
00160
00181
Ooln.?
00163
00186
0018s
Onlwh
001W7
Oolaa
0131MV
00190
00191
00192
00193
00196
00195
09196
flolv?
001*M
0019Q
00.?00
00201
00?02

00203
flI1204
0.12rJ5
Onzob
00207
0020H
00209
00210
00211
00212
00.?13
00216
00215’
00216
00.?17
9621n
00219
00220
00.221
00222
00?23
00?2+
00225
00.?i?b
00227
602.?!4
00/29
00L30
00731
00?32
00233
o13#34

00?3s
00?3b
00237
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c

lbO

170

180
c

c

c

c

c

c
c
190

200

210

c
2;0
?30
260
250

2b0
270
c
c

STAHr JtJf3 INDICES
1s0 16u [=1,7(7
!A(l.l?o l=lall. $ol-1
JT(IT1=K146+11)3
.llrl TAL=JFIN..ITo Tl
ut?ITE t9,1701JTq TI, J&l N, JTo TAL
l@lr E 19*50)11411),1=1,192)
IF lJFTII.ltT. IMa I PLTIINN
kOHM&t II IMOI1lTLGF.W 5TnU4GF=15/2b14 FLOATING

10T4L DnTfi SlnN4G1’=lh. nH dOR[)q. //l
I1n IHu IX% I. JFIN
Alll=u.
REalJ PN)JII
C6LL Ut4(+ [Al h4)s10*6MQAn11 *btl )
WCU IV NSI1l ES
CALL WAG lA1.lnF), IM.6Ml)ENSIT!hHIES I
REAO ZONE NIIWFNS
(ALL 10.$1 (I LIK$iAl, I,i,6!lZONE t4,614UMBERS)
NL4U MI$IF:H14L WJM13E12S
CALL Ml Al [I&l K:4Z101/X. bMMATER[,6HAL !40. }
IF (I IN. tiT.01 RETURN
IF lMTP. GT. n) Gt7 TO 190
QEAI) FISSIOP4 ~RACTIIIM5 JNO VELOCITIES
CALL I*IAU lA1.lK1l, ItiM, hl*FIss IO. ~H14 FQAc)
rALL RF06 (A IJVEl S! I;l~. AHVELOCI.6Hr IES 1
IF 1:+.1 ~.lil.01 WTURF4
ULAU dIWIWfiTfilW cOEFFICIENTS
CIIF, CK FW4 IMTI. PN,$L S11 rONSTANTS
IF lISN.l. T.nl GO 10 ?In
IF If[)C. *J E.?) G13 TO 200
.1= I W/?-l
L=l J*l J*ll*(z*.l* /11/(..35
1.0 T(Y 2>0
1.=1
lr (I W.EN.21 W To ?50
IF II SIIOFIJ.6) cm 10 i061)
IF lIStI. En. Hl co ro ?Jfi
lF (l SII. EO. 161 GO TO 220
t_ALL NfAQ lA{Ju). MM. t,N wE1Gt4*611TS I
C41. L REAO lAIJnl. W4. hN 141RF CC WTIONS 1

ISSN
E)SN
OSN
7)SN
OSN
OSN
OSN
14SN

POINT STOF4AGE=15/20M T IYSN
nsN
OSN
7)SN
oSN
nsN
oSN
MN
MN
nsN
OSN
nsN
oSN
OSN
71S?A
nsN
nSN
DSN
nSN
nsN
I)SN
13SN
iSN
74SN
OSN
OSN
OSN
MN
OSN
IJSN
nsN
nsN

If (IE=. GT.01 RETIIRN oSN
GO TO 270 nSN
IOALJ S7-NIIAQIJ W CONCTnNTS FfJON IN7ERNAL TARLES
1 =L*Q

nsN
nsN

I =1 .s nsf4
I xL*3
.I=JX

nsN
IJSN

x*JU nsN
$!= I.* NN- 1 nsN
nl) 2bu lsL. v nsN
AI JI*SWI II nSN
nlK18s140111 nSN
.I=J* 1
K8R.1

nSN
nsN

[F lISf GN1l. ILVT)o FO. -\) CALL tW%t.T {I PoIW. IGF4, AI JAF)) nSN
ININE Ul?t4 IINCONU171VIAL lNPl17**~~ nsN
TEST F!N4 FISSf ON OR ILIIX INiWT nsN
IF (l AMSII}N1. FIl. O. Aflll. IS IGNll $lFN1. ca. -ll CALL REAG IA IJFI*1M,6W nSN

I ISSIO. *JI4S I nsN
Nn IF (I} N. F:u. -1 I CALL I,KAG {A(JN), lGw6H1NITIA, bML FLIIXI nsN

ooc!314

0023W
00)40
00261
01W4Z
007*3
ooi?*6
000?45
00i*h
00247
0024$4
oot6Q
00?50

00251
Oodsz
oo?~3
00.?54
00255
OOt S6

00?57
0025H
0025$4
00?bo

00261
00#b?
oo?h3
00>h4

Onzbs
oo>hh
00/b?
Oo>,, n
ontbq
002/0
00?71
00r?72
on/73
00.?76
00275
00?70
00277
002?8
00Z79

Ooztio
00/81
00?IA2
00/$43
00/$46
002M5
00/M6
00/s7
ooi!lJll
oo/n9
00290
00?91
00292
00293
00294
0029s
0029b
0029?

.
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?49

300
3:)1
)112
JO 3
304
.3185
.340

307
3114
3!1.4
319
311
312
313
314
315
316
317
31n
319
32o
>21
322
323
320
32S
326
3?7
t?n

3?9
310

331
)J2
333
3’46
33%
336

317
33n
33Q
3*O
3*1
942
363
346
3*5
3.6
3*7
34s
349
350
3>1
352
353
35*
355
3S6
357
358

280
c
290

c
300
c

c
310

320

330
c
3-o

350
c
c

IF lfb N.l; T.01 NE T(INN

JaJNl)-1
IF l[+!l. }:O. -21 WFWINI) 6
IF l[FtI. FO. -?l Ii Fall lhl Is IT IoI=JM. J)
It- IIvli. b”u. -zl 14FU INI) n
IF (l.il GN(l, IF’t41. EQ. -ll (30 10 /00
n=l. /fl,94r(x N1
J18JF

IF I1}N.6T.131 JI=JN
.12=1
TF II FN. GT.01 J?*[G14
[10 <*U JI=l,.J~
C*1.
IJO ~ti~ J6=1, r!<
al,lll=c
C= C-u

IISN

J3SN
MN
IISN
I)SN
I)SN
I)SN
IISN
I)SN
MN
MN
OSN
13SN
nsN
14SN
13SN
13SN
nsN

[F-( M3.LE.01 lifl”ffi 3)0 DSN
CAI. L ,4E.lf ([4( KN141 ,$+S,6,4M!X N11,6t#4HER ) nsN
CALL 14F. A( 1141K%l. M~,6fiMIX COoh14MMAN0 1 nsN
CALL nlA5 IA IJMI))o MS. ONMIX OE*W+’4S1TY I 13SN
IF II LO. G1.01 QETuQN
TEST FfII? I)ELTJ CALclJ(AIION

OSN
nsN

IF II APSIIFVII. NF.6) Gn TO 310 OSN
14EdA 2AIJIAL 4001 F1LQS IISN
CALL Ul!trl IA IJQWl*I Zl~ohHRAOIAL.6ti MOOS 1 nsN

IF II LQ.61.01 nETUr?w 1).SN
lES1 r,)r{ ilrs TN INu Tel) SIWQCF nsN
IF II AwSIIUM). FOOOI GO TO 34o DSN
IF I1lIM,EN.-lI C’lLL IJEAG IA IJ131,1Gs6M01ST, ,6 MS13U14CEI nsN
IF lIfP4. FIi. -?l CALL PEAG IA IJOI, MG,614SUR}’. ,61+ SOUMCEI nsN
IF lIEN. GT, ul I?ETUI?N . nsN
IF (I UOI. LT.01 GO TO 1613 nsN
IF II S! GNI], IIJMI. EO, -11 (30 TO J60 nsN
IF (t!l*. GT. V. IIR. lSIGNll oIEVll. EO. -l) CALL OEAO tAl JRSl, IOM, @4SOURC nSN

1F,6?I SI,ECTI nsN
Ji. MM DSN
[F (I I) M.EO.11 J1=[M OSN
CAI. L 14*-AG IA( 101. J1,614SOIJRCE,6M J31ST. ) r3SN
IF llkn. GT.0) OETURW
.J3=JO*J1-1

IJSN
nsN

J6xJO=JI IXN
[10 32o 1=2. lGM OSN
I)n 320 J= JO, J3 nsN
a[J41=A (J]
J6SJ4. I

I)SN

J2=JRS*IGM-1
nsN

J3=JIJ
OSN
nsN

1)0 330 J= JRS. J7 nsN
WI 330 I=i. Ji nsN
AI J3). A(J310A(JI nsN
J3=J3* 1
TEST Flld NUCLlnES TO HF READ F140u OISK At40c AROs
.41 PA= IA6SIUTP1

OSN
I)SN
MN

[F (M T,, A. EO. A1 rjn ?0 3<0 OiN
C4LL RFal l! Al X4 T). MTp A.hMn ISR V.6NAT NO. ) nsN
CALL RECS IA IJCI. IU*. IGM. MT I OSN
OONE WITH INPIJT*e*~ OSN
C13MPu TC ANO P141NT SN CONSTANTS oSN

00290
Onivv
no 100
130”)nl
Oo’ioz
0!3:103
0030+
0030s

oo30f,
0030?
003013
00309
00’310
00311
00312
00113
on314
00315
00316
00.117
00318
00319
003?0
003+?1
00322
00323
00326
onJ2S
Go J?h
Ill? 427
00328
on329
00330
00331
on 132
00333
00336
00335

00336
00337
oo3Jn
oll J3’?
00-440
00341
00362
o131b3
00344
0014s
00346
00361
00”4QM
00340
00350
00151
00352
00 1s3
00 V3*
00355
00356
00157

.
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c

3b0

c

370
c

c

c
3f30

c

390
●OO

610
c

c

c

c
4?0

c
430

c

*6O

6s0

460

TEMPORARY ST fWltlF

CALL SFCONO IrWX)
Jl=JK&
J2=Jl*A’14
J3=J2+w4
Jb8J3*~4
NA=ISCT. I
K9=KA*ISCT
J5. Jb*K.i
Jb=J5*a4N*&A*R&
C&LL S%LY! {&l JWl*A1J411 *A(JUOl *A(JL)V1A(UWRI *6( JIl*A(J2t *A(J31*A(J4

11. h{ J51, tiM, N*. ~A. dhl
[F t! CU. <,r. O1 QFTUPP.
lKUO ?F4P()~&d Y ST OUAGE
nO 370 N. JI. Jo
AI Kl=fi. o
TZS1 FM 4DJOIW1 PPo03LFN
IF II?w. NE.11 GO 10 lrln
COMPUT} dI)Jfil il QEVE@SrfLS ANO cROSS sECTION<
C4LL AIIJQEv (A IJKI), ilJV~).41JOl SAl JN) $InM. IFNo IGMo IMs IC*AIJClo IMM

Is MT, NL, IHIJ
COUPUT!: 1N1714[ FUNCTlnNS
CALL I* IJNC (N1.lKl l. AI JKE)o AI JVClo IGPs IOMSPVCIPVTOIEVT)
IF II E’Q. GT.01 lFFTdRk
qIX ANI1 P141N1 CUOSS SECTIONS
IF (I CC, EGOO) GJ TO 600
IF II AHSIIEVTI. WC. ?I tin TO 410
CiLL MIXCX 141 JCISIAIKMH IO IA IKMCIOAIJMO) sIwMs ION SNTSHSSEV”O IEVT*ICC

1)
Nfr4=I
MOOIFY IXAOII .,NI) C(NU,JTE ARE8%, UOLUMESO Awl GFOMETRIC PJNc71ONS

CALL UMAVGF IA(JUAIV A(. IAISAIJNI*A(JVI *A(JUMI *A IJAVIS14(KMA I, A(JUI s
iAi Jd]. &[ JU41*,l (JUMl. A"l JUCl, Al JnSl, IP, IM, lZM, MMl

rr (l~l?. or. ol QF:TLNW
CHECK FM 7)ISrfl IWJ7E 1 SOUQCE
IF llCC. NK. O,$)W. lIOM. En. O.#N(/. lPRE. FO. O)) GO TO 43o
IF (Iw. Eu.21 GO Tn 620
OISIXX[,S!JTEU 7)!IRCE
CALL USOUR 14111)1 oAl.JI)Cl oAf JV). IM*l GM$IGOo lPo XNFo Al JVC)SIOM*IPRE)
IF 1151X .GT.01 RETURN
nn 70 635
FIRS7 COLLISloJN SOIIRCE
C*LL VCSt>UM (i(.lOl *al JOG) *4( JQS)*AIJUl #41 JOl, Al JAl, Xt4F, UMVIGM#IGPS

11G2S!UOISNI
FISSI~~N CAL C, IL AT IONS ANn NfNXtA4LI/ATIONS
CALL FISSU lfi~JN1- AI JC1$AIJX lcAIJh)*IG~t lM.l M~s MTs N#o**s Al.lFGIo IGp

l, A(JF1. AI J6KI*1A [K MA1. IA IKMZI ,lZM,41JVl 041JOGl, A{ JOfll
IF II P.R, GT.01 QCTUPN
W3Nlffl:t PRINT
IF II CC.6T .01 GO TO ,5n
d1411E 19.6 U131,. PS.5. PS)
FOR*AT llHo//lrW IT Ed AT ION CnUHT.7X.6MEp%= lPE16.8CSX 05 MEp5A=F16.8/

lzlb~ t*dOtiLEM. *z,5W01J r5Q.7X.5Mt NNENV 7x,7 MNE(17UON,7X, 1OI{ETGE4WALUE*5
ZA. IO HE IC.FNVAI dc,7X, h,tL&NQn A/5M lu*4x*l ofll TER4TIoNs* ?x*luHl TERAr1
JONS,5X. ?Wd AL A.4CE.2a X ,5tiSLOPF/1

JNIJGsJwA* IGM
UIXIT.E lv.6holln. lcc.l C. AI JWG). CV. EO. XLA
FORMAT 115,3X$ 18, +X, lH,6X, lP4Ei5. dl

rf II CC. LT.1) m To +90
CALL SECONO (rl MEl

nsN
USN
nsN
oSN
nsN
oSN
oSN
oSN
nSN
nsN
13SN
f)SN
fxSN
nSN
oSN
t3SN
D5N
nSN
I)SN
I)SN
nSN
nsN
n5N
IISN
7JSN
nsN
OSN
nsN
oSN
oSN
n%N
n SN
DSN
nsN
nSN
NSN
nsN
nSN
nSN
I)SN
oSN
oSN
rlsN
1)5N
@SIJ
nsN

lXSN
nsN
0s$4
nsN
nsrt
usri
nsN
nsN
oSN
OSN
DSN
TXSN
13SN
nsN

00 J511
003s9
Oolbfz
00)61
0~362
0fX3b3
00364
oOJb5
00366
00Jb?
o133*4
00Jb9
0(x J70
00371

003?2
003?3
00374

0037s
00376

00377
003?8
00379

00380
003dl
013342

003s3
00384
0031JS
003ti6
00347
Oo.lan
0038Q
00390
00391
00392

00393
00394
00395

W:;

093Ql
003V9
0040V
00401
ofS.bo2

onbol
09%04
00-0s
00*06
on*fJ7
Ool. o!!
00.0*
00’$10
00*11
00412

ofl*13
or3*lb
00-1s
Ooelb
00417

.

.

.
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.

619
4#o
9?1
44?
6.23
424
435
626
62?
42s
429
430
631
432
633
4)4
435
●36
617
43R
43Q
460
461
44P
443
6.6
645
44*
667
4$6
● $9
650
451
4s?
4s3
●54
45s
6S6
457
4*4I
450
●bsl
461
462
603
464
465
Qob
4b7
46R
469
470
411
4?2
473
4 ?4
4 ?s
4 ?b
417
418

470

c

42.0
c
690

500
c

:10

c
520

530
c

c

560
550
560

rEx T= T[ME-TQE4.1 .50111 qE-TREGl/ FLOA71!c Cl

If lTt Il*G1.9. I WQITC 19,6701
FOMMAT (31H0 l>I?OL+LFIA ANIJn TFO 0% TIME LIWITI
IF lTEt T. GT. no I 60 1,) %313
IF IIcc. I. E. Ic’41 60 T,> 490
FLuX iloJ!4P
wRITE 19,4 HO)
nO TO 53U
FORMAT (40 WOld0 MANY OUTER 1TE14AT[ONS-FLI IXES OUHpEfXl
ALPMA OPTION
El=o. u
IF (I A.! S11EV71. E(J..?1 E!=EV
IF II PuT. FO.2) E1=E1*PV
IJO 500 1*1*1 GM
J1141*Jli~* I-1
JVF1=J#E* I-1
At JTIFI)s E1/A(JvEIl

MN
nsN
nsN
nsr4
nsN
DSN
nsN
nsN
DSN
nsN
tiSN
oSN
nsN
oSN
7x5N
DSN
IXSN

AE61N GQOUP LI)OP MN
. . . . .

nSN
oSN
nsN

IF 1104. EO.21 IS=MM
11 S150NM

C*LL O,JTEK tA(JCl*A IJSA1. AI JLl, AI JNIOAIJXl .AI.JCMI *41 JO IS AI JS)OA(JA
IF1. A(JJJl. A(Jrl.6( .lS41. A(JS71 .lM~~#l GU. #T. lM. MM. NM.l SCT. IT?lp*lzpol
2S01Alh;.A lo IA[4HZl$IZ4@Al JFl .A(JCS18A IJV). AI JSR)*AIJCT) $AIJCA)o A(JN
)h)*Al J;dO)SA lJ$T1941JhR)@A lJU1. A(JR5). A16<Jl. AI JQAl#A(JI)l vAIJAI*AIJW
●n), A[J.)F), AI J*), IA IKfi Tl)

Tnl AL ,:140UP, iISSIOt~, ANP CONVtiRfiENCE NU+lF@S CALCULATIONS
CIJNTIWJE
CALL TDTCi@ IA IJSNI$A IJSC)$L IJNL),61JA6) oAt JSOl, AI JRLIOA(JNM)SIGPOA

llJFN)~tl JN61*Al Jl~Glc SIJUG!t A (JFOI, ttl JNEISAIJKIIl
IT llF. q. GT.01 RCTURN
GO TO lS3G04Sv.5200h 001 C KS851
kEU PANAWTFIJS POR l#PLIc!T SEABCM
CbJ.L. NFmPAIA
GO TO 1530045’J03’4010 MS852
CONr INIJE
TINAL ~l?tNT
IF II PQE. EO.l. OR. IPRE. FO. ?} GO ?0 600
CALL FINPR IA IJNIo A(J41$A IJT3). AI J151QA( lcl. IGM?IM. NMt Io3t IZPSIMM9

lMT, A(Jd8),l GP*TAl KMAl, Al JRAl 9A IJAVI, A(JVI*4( JFI*!P*[A(KM31 sIAt KM41
4* JJ3*JJ4# 1Ai6~?l @1ZMv Al JMOl*~S*IA( fiHCJ81 A(KWO)# A(JOFl, Al JvC~*Al JQl
J,A IJN) )

CHECK rOR 0VEML4P lMIEGRAL
lF II S!6NII. !P.VII. NC. -1) RETllRN
If 111,{ .fO.01 00 TO 5bIl
qEMINl) J
013 5s0 I=lsIfi,~
JS16P-I
NEu INI) 6
00 540 J!=l*J
K= JST-I
RFAIJ lbll Al J21, J?= JAFs Nl
Oa[TE {3][A(JZ I* J28JAF, I(I
CALL INTEo 11.*, Ip*r GM O! ZM$l~M. IA IKMAl, A lJVEl$4(JV )* A(J&Flo A(JnSl, A I

lJU). Al.JJZl CItiF,17P,l al KMRl WAlJT~l*At JT51. AI JTTl*IMM*MTt IA IKMZ) ,4(J
ZFIo AI J;) F1. M(JCI. AiJRll. A IJAIOAIJOII

If tlt V7. LE.-n 60 TO S80
Ir II T14. FO.01 Rll TUmN
00 570 L=lo IO*
I= JRS. L

MN
ns~
nsN
nSN
nsN
nsN
nSN
nwd
r)sN
OSN
nsN
nsN
7MN
IXSN
13SN
nsN
OSN
nsN
OSN
OSN
OSN
I)5N
MN
nsN
OSN
MN

IXSN
MN
IXSN
OSN
OSN
fsSN
[)SN
nsN
oSN
nsN
OSN
OSN
OSN

00418
00619
Onbzo
00+21
O136Z2
00+23
0040?-
00+25
00$20
00*27
00428
:::::

00+31
00632
00+33
00+30
00435
00+30
00’43?
00438
00+39
OIJa&l)
00641
00**.4
0044 I
0044+
00*45
Oo. ab
00447
00468
no44v
00450

004s1
00452
oo6!i3
OO*S6
00655
00*56
00*57
006s8

00659
00*60
00461
00.62
00.63
00464
00465
00*bb
00bb7
004b8
00$b9
00470
00671
00+72
00673
00+74
00+?5
00670
00+71
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619
b~o
481
4a2
683
*db
bns
4(A6
4*7
4 *R
bnQ
6’20
431
692
493
694
69s
4Ub

497
498
499
500
531
5’32
533
504
Sos
506
581
508
509
510
Sll
512
513
514
5t5
‘S16
St?
sin
SIQ
S20
521
522
523
5?4
52s
5.46
5>7
S.?ll
S 29
S30
S31
532
533
534
s )5
S36
S37
S3R

.1=1*L
*I! IS1.

570 A~J) =12.
Sao IF IIcI:o. EO. ZI RETURN

If II PV1. E(2.11 l~vl=o
IFN=l
ICC*O
KSRbl =fI
Nsllsz=o
LC=O

S90
boo

icc80
WN=O

DSN
13sN
DSN
13SN
OSN
7JSN
7JSN
13SN
13SN
OSN
I)SN
OSN

1 16=0
1 lC=O

IXSN

ICVT=O
7ASN
nsN

XL& MI NSO. O nsN
FvM1N=2. O nSN
Ev*4a=q. o ISSN
lL&M&X, l. F.#Q oSN
Ei%A=u. “-
IF II TN. EOOII fJETUkN
t’fnal. ..-
Ir (tv. GT. o.l EQ=O.
wHITE 1$.5QO)
GO TO ~bu
FORMt T 130HI AOJOIUrEn PQnRLEMME FoLLtlti$)
CONT IN}!.
CALL PASS? IA IJVI 04( lC)?AIJO) $AIJF1. AI JNl*A(JOFl, ArJAFt SIA

lIKNzl, IWM, lGt4*I.IJ IP. lGP, A(JKEIDA (J} Gl, A(JOGll

[f llpRE. FIJ.11 IW7 10 Slo

(KN61 *IA

7xSN
nsN
I)SN
IJSN
nsN
nsN
13SN
OSN
OSN
oSN
oSN

C(I Td 690 7JSN
2ATA lSNdll), IX I08a)/O.02*.5S o.*. lb6h6h67*7*, 3Y333333. . 1666666780. n5N

Ioo0533uf13H o,l JII~27?. :lJ775342c .20~773a Bt. ?Of~736Ms .lT?153b2t.lfil 1 IJSN
472729. 1533U03d, U.. .6 L27S5N. .03V77bb O,. 06.0m R7~, .O$%Qh OS5, .O52634b4 OSN
.!. .0bbo173S. .94 US O6O16766*28*28. .142 bb42fl. .nqo5060b#. o56ol ?3~. .oS26 IXSN
●)ii6. .7659 bOS3, .O4lh+d7Z ..03977 kSO. .02?~j5M, O. .2*.5 .O. .~*. lbb6bbb7 OSN
+*0. v2*. t*h6h+>7*0. *. 780630 A2. .dNA23b041 *?* .l?8343062 *.od~, Z3bob*. 080 OsN
b430b2, J.,6*. )~h Z36U<,0. .?*.0du*30b?, U.,. J513q03Jl. Z*. o’3n58b3b,:*.05 nSU
?33u03M, d*. u50aeh36 . . ..53dn U@U. @. ..05058 @3+o. fx36%907u .?*.050%f103b. .0 OSN
d.365d Ot J,,0505dh3b, b., b*. n5n5db36,0 .,2*.0 %J3003U/ OSN

rml~ lsNol II.1.1.8L I/-l ..-. s7735d Zr. .5/735 n?70-l, t-. nal Q171 O.-.333 OSN
133333 *.333333 J3s. @al*l?lo. -I .*-. $51 IW9/3. -.7 f1679575773 SO Z700Z70-. Z OSN
21 M217JJ,.218217+ q0.5777S0270 .7d67$57q* .9~ll H973*-l .*-. q77S2S??*-. q OSN
3067b67,), -. Y??+ Q331, -.765 15SQ9. -.64 S78b29. -. S374d3M5. -.3qb~053?, -.l I)SN
.4$0712 ?., I& Qof I?o, .33 b&053? .. S374L13R5, .6*9786ZQ, . 745355 q9v.8?9Qq33 13SN
>1, .9051 h470, .*71525d? ,-. Al b*9bm, -.5773~Ol. .577? 503, -.3428 u40. -.48 I n5N
09171,-.3133113,.33311 J3, .8 M191710 -.47 140*+. -. 33333330 .3333 ~330-.96 nSN
760q19, -.93 OQ*JJ, -. A8111 Ot ,-.25@I+B* o.2S4119mq,.683 l3Ol ,.9303493, -.7 OSN
d302*67, -. b831)Oi. -.2>ql q8Q. .25*l QM+,. b8313nl, -03 b51486 ,-.2%8lqaqo. OSN
+2 Sn193a, -.97’i JOOl. -..5118Qt, -. 78h7’A~P, -.+773 a03, -. Zl8?l7Q* .2182119 nSN
6,.57735 UJ..7ds7+S8 ..*511 Rq7. -.dl U4q6b, -.7 N67q59, -. S773503$-. Zl82l7 nSN
SV.. zld>179,.; 1735n3. .?me7Q5n, -.h172134. -.57735 03, -.2l92l79,.2l82l7 OSN
s90.577?So:4, -.3 0d6067. -.2 IR2l7Q, .2182170/ nsN

DSN
I)SN
OSN
nsN

.tl17)ls lJt,141521). IJLS91A 153110 OSN
3),1uT), [A(31, EPS) oSN

nsN

E NO
SUqROU71NE I?KCS ICS*l MM, !OM. N71
OYMENSION CSi IH*, IG~itdll, 40112
COMMOq ;hlloo J), A[lo,loo)
clllJ1v4LENcE (J.nor Afl 1211. IMCR!

lIIAIIJSISMTPIO II A14M1*MLI* {[AI
tOUIVALENCE I 1A [31!$ IxS 1

00418

00479
Oobao
Oo+nl
00402
oo*lJ3
00*86
O04L!5
OI14AJ6
00*87
oo*on
00469
00490
00491
0049Z
00$93
00494
00*95
00096
00497
O049JI
00499
00s00
00501
00502
00503
00504
00305
00506
00507
00508
0!3509
00s10
00511
on>l Z
00513
00514
00515
00516
00517
Oosln
Ooslq
00s20
00>21
00’>.?2
00>23
00524
00>?5
00>26
00>27
00s29
00929
00>30
00531
00532
00333
00534
00535
00S36
00537
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s M

!960
5+1
5+2
543
5.4
5*S
566
5*7
Sbn
56q
S50
5s1
552
553
556
5s5
556
i57
558
5sq
500
5b 1
Sh?
563
5s6
S6S
5b6
Sh?
Sba
509
Slo
571
5?2
573
5?6
57s
576
5r7
57n
5?Q
580
581
5UF.
583
$84
5as
S86
Sh?
5@8
saq
Svo
Sql
SQ2
5q3
S*6
Sqs
SW!
Sq?
5w

10

20

30
60

so
rJo

70
no

qo

100

110

120
130

1+0

150

MX90

IF 114TIJ. f2T.01 GO TO 10
*X91
M1P814,4SIMTPI
CON1l NJE
I$4S=IA!ISIIA(I .1)
IF IMI.J. LE.01 60 TO $0
LsMcl/
,)o ~o IMT=l, L
14E4U [10,.?0)40
FOl?MAT (1246)
●ti:TF [9, ?O )41)
47E41J 110,2901( Ics(], J, IM7), l=l ,IM14), J=1,1GM)
COWIINIJE
IF IMTJ. EO.0) GO TO lnn
NISKI)
NEml*/4cR
~Rl(90

IMN

DSN
OSMm
I)SN
MN
oSN
IJsN
OSN
OSN
t3SN
nSN
OSN
CiSN
OSN
nsN
nsN
nst~

Iwdlw 5 OSN
@F.4G 15,2901 (AOlll, i=l,61, [T6, AO(Slt ITL,40161,40 (71 OITNSl AO(Il, I=8 nsN
1,111 OSN
lF t17W.GE.q!)*qlGO 10 ’30 OSN
NR={Il,i* tTL)/m*MINOl lOMOO llTG@ITL~61)
IF {MO I(ITN,lJO)OE (3.31 NR8!TQ/3*M If40(loMoo(l To,3})

IF (l fNo E(J.lOJ.l IA(Nri /10011 GO TO 110
!f {]r%. E14. IA INTl) G) TO 14d
0,) ’30 ral, NP
2EAL4 (5,.? u) Ar4(l)

60 ro hu
IF IN14%. GT.01 00 TO 7b0
4MKB1
GO 10 SO
IF INE. OE.MLI 00 TO +8!3
W.= NE*l
Mr=l*r. l
M.FK. O
GO ro 40
IF lNX. ti?.01 60 rO To
N4s~
*8 I
LsJA
14sJd-l TG

DO 130 1=1. NQ
REALJ 15, ZqlJll Anl Jl, Jml, b]
00 l?d J=I,6
IF (K. I. L. MI NOll Gq*I?Gll 41 L)=401JI
tF lK.51. Ir6.4Nl). K. Lf. ITG. @INOl 10 Mo!TO)) A(MI=AOIJ)
R*K*l
L=Lo I
,4*M* j
CflNll QllF
G!] rO 40
00 150 L=l, lGH
00 150 K= I,IMH
CSlfLCLONfl=O.
I(81

fsSN
OSN
OSN
nsN
IXSN
nsN
OSN
nsN
nsN
OSN
n5N
nsN
nsN
nsN
OSN
nsN
OSN
OSN
nsN
DSN
I)SN
13SN
fASN
OSN
rMN

OSN
OSN
IXN
OSN
OSN
OSN
txSN
OSN
nsu----

Lsl nsN
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AN(I, IOXT
<*U-1
1(?s1(3.1
m to *,U
COMTINI I,:
00 110 I=], MT
ntJ !111 JJ. !. I,N4
J=l NM* ! -JJ
lti*l
N=IGM
tF IJ. LC. IMTI GII Tn lon
L= J-[HS
IF [L. IP:.01 GO rO 90
IG=L*l
ho ro IU9
L=L* IGlt
IF (L. I. L.’JI GU 10 11’1
K81.
IF IK. I. E.IG1 M lo 110
18clJ,fi,!l
CIJOKOII =CI.J*1O$IJ
CIJ*IU.l). T
II;=l G*.
**K-1
Go To lIJO
CONT IM41L
JJETuRt4
FNI)
SIIHIN)IJTINS 11’(INC (xK!, xKE, VE, IGPOIOM, PVC IPVTOIEVT)

COMJIUTFS INt TItL FIJNC11ONS

[I IMEMS!ON XKIIIGPI. AIXFIIGPI, VEIIGPI
COMOION I4I1O*III
W“[VAILNCI ([411q11.frMl
I(N4=IGP-I
IF (Id~I. E(). O. fiMO. IARS(t EVTl. LE.01 f30 TO ●O
IF lIPur. Nf.11 60 TO zn
IF IPV. EO.U.OJ GO TO AO
1)0 10 1.1, [6!,

XIXIll J=\ KIII)/PV
180.0
(/1) Jo 1*1 OIGM
XKEIII=XIXI III
rsr.xr+lx)
IF (vE(II. Eo. U.01 GO Tn 70
coNrl Nllf
X< F{ IGI’ICT
\KIIIGP)=l
wMIIE l+s8011AK 1111, XKrl 11, VCl 1),1,1 =1,1(.PI
i/F-TLJRN
W!?llt {3. QIJ)
IER=l
HE TURN
w$!ITE (V, lOo)
Uo 10 50
uRITE I)o I1o I1
GfJ 10 Sll

LXSN

I)SN
JJSN
OSN
7JSN
fxSN
DSN
OSN
OSN
IJSN
IXSN
I)SN
OSN
JISN
nSN
fXSN
D’+N
nsN
nsN
JXSN
nsN
OSN
nsN
nsN
nsN
IJSN
nsN
OSN
OSN
l_JSN
USN
DSN
nsN
nsN
Ow
OSN
OSN
MN
OSN
nSN
DSN
fJSN
OSN
USN
nsN
I)SN
oSN
flSN
oSN
OSN
OSN
oSN
nsN
OSN
OSN
OSN
oSN
OSN
OSN
OSN

OOWIJJ
004s9
00-ih.3
OOVbl
Ol)Ub~
00 )63
00 )bb
of) lhb
OO #bb
oo.1b7
Onvhd
009bV
009?0
00+?1
OOq72
Oo’ffl
00V76
00<J75
00?7b
00J?7
IJO.1713
ooa79
Oofxl)o
00QUI
Oo<n.?
00903
00964
oo’~sz
ol)~l)~
00’’)IJ7
00 )sa
OO<JIJV
oo~vu
00’391
ooq92
00993
00996
009$5
009%
00*97
00QV17
Oolt.fq
Olgl)o

01001
011J02
0111CJ3
0100.

0190s
olllob
o111fJ7
01U08
01009
Olulo
01(,11
01012
01013
01016
01015
OIOlb
01017

.

.

.

.



.

1019

Itrtfi
10;! I
10/?
1 ?7J

1 3?6
1 Ws

10?6
10;1?
Io’/e
10?Q
1039
1031
10.12
1033
1026
1!)35

1036
1!137
lo3a
I03Q
10.$
1’).1

1042
1043
lo&4
10/.5
1046
lob7
lobs
1069
10s0
19\l
1~~~
1J53
1 0!14
I IJ>s
11J56
10s?
10s8
10!.0
IO*O
101.1
1062
lor.3
1 u++
10*5
lot+
1!)A7

loan
AOW
::;;

1072
1073
1376
1075
107b
1077
1578

90

90

100
110

c

lU

2U
30

60

50
60

70

00

90
100

110
1.20
130
1*O

150

1$)0

170
180

190

zoo

210

FIJUMAT llt10/hA, IHCMI . l? X,6 MCH1/PVO ?XO 12M VFLOCITILS o’/$A nUO!lp//l 1 nSN
jP7fltje7,t5)) nsN

f {NIMAT [ $. MoNll 1)[s111] .IIIIFO Si311HCtl SPECtr_f En FOP SOURCI: s 12 N1VpE pn nsN
l, N4Lt. M.//l nw

rIIUMAr (17tifir. b.o dmtll IPV7=1 .//I DSN

F{JM.+AT l.? ZNn Z*. mO VFLI,C! Tv, GROIIP=? 14,//) nsN
LN4) OSN
WI)IFY IFAl>l l-LoqPUl~ .iIOIN1 AWAS ANf) VOLl)qFS-GFOMt lI?IC FUNCTroNs I)SN
SUAROUTINZ unbvtif lRl,. AA, R.~a Hit. RAV. Ma. U. O.nA. nU. UC. OS. IP*[M*1ZM8M nSN

1+) nsN
C13qMotb [411 filllJ), A[1011Ull) Ostd
lIIMt NSr@4 #a IIO1. $?II PI. RMIIZM). M411MI. A4(IP)0 V( IPI. MAVI IPI* nsN

lMIblM1. I) IMM), ,] II IP, II.4) , OS(IP, MM), DCl[P, qM), oSIIP, IIMI f)SN
E(m IVAI. t.NCF (lnE. IAll,ll, [I CC OIA [3311, lltv To(Atll)l, (E V* A(l I) DSN
EIJ1llv/.l ENcE (l AI IV II. IFRI I)SN
IF IIcI:. N[ .01 rjO TO ‘U nSN
no 10 IX1, lM !)SN
I?41!. II= UII .11 OSN
IF lRl, lI.ll.l.t.. o.ol ml Tn 70 OSN
IF IR{].l]. LE.19[ [)) (i,) TO 80
CON II NIIC

OSN
r)sN

IFAI I). o,o
!+’ lll},SIIFVT1 -41 16(,,10,50

nsN
I)SN

,)0 ●o 1=1, lM
N=MAI 1 )

OSN
NSN

lF81. *t b’.*Mllo
RAll*ll *Q AI Il*fnt!+ll-at I) I~S

nsN

IF (Ml 1.0.01 60 70 ou
IISN
nSN

COWTINIK
00 To 160

uSN
OSN

I1O do .I=I, IP OSN
QAIJ1. $V*OIJl/RIIPl OSN
GO TO IQu
dellc 19.110]

DSN
nsN

(*O 10 lUU
NUITt 19,]~0)]

DSN
OSN

60 TO )CU OSN
WHITE [Q,1301 OSN
[Kll=l
RETuUN

DSN
oSN

FOPAA1 ( II HIIIFADIUS LIS< TM4N ON COUAL ZEPOI nsN
FOI?MA1 131 NOI?II.11 LISS THAN oh EUJAL hill, zMI-13) fiSN
FoUMA1 139 HOflf GA TIVC F7N4L RACll US FOR Oiit ZA nPTt ONl OSN
IF llC(. Nt. (1.6 NU. laH$(lh VTl, LE.31 00 TO ?.S6
1P (l GC. Nf .11 GO 10 lbO

nsN
OSN

I1O iSIJ Jml, [P OSN
AA(J) =I. O nsN
M rn Ido DSN
AFs A11GE*201 C!SN

. lM=lGt-1 MN
no 170 J=l, IP OSN
aal Jl=f. )**41Jl Q~l M
Vf=AllfjE. Z3)

fASN
nsN

IF IVF. UT. O.01 (In 10 200 DSN
di?l TE 19. Iqo! I)SN
FORMAT lr6HOl?,CORFlECl VOLUME fAc TOR, //) I)SN
Go To lUO
Do 210 1=1*IP

DSN
DSN

RAV(I)=.5= (QAIIO1). P6( TII OSN
v(I)= vF*l Aall*tl*RAll*l l-4a II I* BAII)I OSN

Olnla

OIG1$A

01J20
011321
OIJ22
olu#!J
Oll)zb
010. ?5
OIOZb
O1O2T
01028
01929
O1OJO
01(131
0;(132
O1OJ3
oln34
oln35
ol(,3b
01037
ollo3a
o;n39
oln*o

OIU*I
oln42

01U63
Olb+b
oln45

o106b
010*7
OI06N
O1O*9
01050
01051
01052
01053
Olllso
011(55
01 f156
010s7,
Olnsn
01115Q
Oll!bO
o11161
OIU62
01u63
01 L166
01U6S
01066
01Gb7
olb611
O1O6*
01C70
olc71
Olt?z
01073
01074

01075
01076
01077

.
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11(1
1102

1111
1112
1113
111$
ltls
1116
1117
1110
llIQ
1120
1121
11??
1123
11?4
11?s
11?6
I\??
11?8

1t31
1132
1133
1134
1135
1136
1137
1138

2Z0

230

Zbo
250

2b0
270
2!!0

c
c

10

20
30

60
5U

60

70

60

IF !lCC. GT.01 m-i To ?30
wRITE 19szzol (wAvl II, Ma[I), vtI 1, AA I! IoI!I=161PI
FflNw&7 llHo/bA, 10 UAVfi WAolllS*l CX. bHRAOtUSO lnX, hJ4VOLUMf ,12a t4HARCA/

l/n P4E10.7,15)1
I>o ?70 14xI,MM
A9. UIM)
II CXAW>l AR)
.0=. (6]
&E. A8*A11
●F.dl M-11
A6=U 1!1-1 ) ●AF
,10 270 IBl, fM
liH=4A 11.11
OC=AA III
t?&(l, *l= Ac*[Pn.14c)
IF lAH. LE. u.01 60 To 240
lJsl I* Pl=dM*ac
GO 10 2!%
IJSII. MI ZHC*AC

16 IA!$. NF. Q.CI G~ TO 260
JC[l*MI=O. O
GO 70 zrn
UCllOMl =ll&t-bRl-(AE*6Gl ●tXCl!, M-ll*AFlfAl~
l) M(I*~lt =114{ r.h J* Pc(l, tl)
ulITuRt.
f.Nl)
SUUtiO1ill Nt. MI AC* fco PIJs Mc$XMO$ IHUtl OMSMISMS*fV SIEvft ICCl

41x ANII PBINT CROSS SECTIONS
111MCN\ldN c(I~$u$l GMs)Tl* Mnl MSIO HCIMSI* XMOIMS)
COMWh 1A I1o O6)
rNUJVALLNCE [I MS,lAI 1411
IF !M5. EO.01 60 TO bP
00 so L=l. MS
K= Mdl Ml
L. Mclb. )
4* XMUIUI
1)0 5U IS1, [IIN
nO bo JXi. lCti
IF (L) 20.in.?n
CI1*J*II I* CIIB.I. KI*A
6’3 To \J
IF (A) 3~. eI),3fi

IF-l IA II~l~LT. O1 GO 10 10U
1)0 Vo 1:1*M7
.WIIL IQ. LIO II
!(481
K?A=M
xCXMIM01K14,16hl
UWITE IQ,lCOI IK, K81(A. KC I
wrrr~ (9.13d)
00 80 .I=l*I:JM
dl?[rc t9.1401J, (cl J,katl, usuA9Rc)
KAwl(Ae U

OSN

05N
OSN
nsN
OSN
nsN
OSN
nsN
I)SN
OSN
nsN
nsN
OSN
fxsr’4
nsN
OSN
tlSN
OSN
nSN
OSN
OSN
nSN
flSN
E)SN
nsN
nsN
oSN

uSN
nsr4

05N
OSN
oSN
fxsN
OSN
f’)SN
ns
ns $
OSN
OSN
OSN
OSN
oSN
oSN
llSN
oSN
nsN
OSN
I)SN
fxSN
~SN
nsN
DSN
uSN
oSN
OStJ
nsN
oSN
oSN
l)SN
oSN

01078

01U79
Olubo
Olnl)l
O1OR2
O1OU3
91084
OII1O5
tlltlllb
fllN~7
olon~
OIUIAU
nlo90
Oluql
oluq2
O1O*3
010.+6
0109%
Oi09b
01UY7
01U911
Oloqq
01100
01101
01102
011 U.3
01104
0110s
01106

1
01 07
01 U&
01109
Ofllo
01111
01112
01113
01114
Olll!l
ollib
01117
Olll?l
01119
:~~ly

01122
01123
0112*
0112s
0112b
01127
o11211
0112Q
OIIJO
01131
01132
01133
oi]34
01135
01136
01137

.

.

.
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11.w
II*O

1141
II*?.
1163
1144
11*S
II*C!
1147
1168
116Q
11!.0
1151
1152
11$.~
*,34

11!!5
11C6
11%?
11!)8
11%9
1160
Ilt,l
1162
1163
Iltl*
1165
1166
114.1
11(.6
1169
l17n
1171
117?
1173
11?6
\lls
1176
1177
l17a
tlw
Ilmo
1161
1182
1183
1186
11*5
Ilw
Ilh’t
IIHS
IIHQ
1190
11*1
11$2
1193
119*
11$%
llV6
11*7
11*(J

Qo
100

110
120
130
1*O
150

c
t

10

20

30

60
50
60

70

80
$0

luo

110

c
c

XNaItS*h MN

IF IR=. LE. IG-I Gfl TO 70

CUNf IN(!E

DSN
DSN

:F II A14*IIF. VI I.’IC.3I ~~=o J35N
QrTulN4 tsstl
FONMAT I ]Hu///~6l* C4(, SS sECTION Of MATERIAL ● 13/) ISSN
ruRx4T [lm0,5A, ~(2x OSM~unuPO 1103X) ) OSN
.C018MA1 11}{0) IJSN
i(lWAT I!4:1PFE13.51 13SN
F(lwHtt T {l NU/lbM tilXTIWF w(lMUFR OlbM NIX COMMAND *26M MbTERIAL A OSN

SNI)
slm~oulr,df nsotn? 10, @G. VSIM. IGh OIGP*IPSX?lF OVEOIQMo lPRF)

“.0.0
no <0 J=i, IG#
•m~.o
no 10 1=1,]m
4= A*nll, J)*Vl!l

17GIJI=4
d=**A
If IJSOLL. U.0) no TO *O

tslMf/E
r,o 30 .IXI*:GM
QOIJl=(lIit.ll*c
rJfx 3U 1X1,194
NI1*J)=I)I1*J$*E
uG([GPI=XNF
lIf7 SO .1.1 v ;GP
●RITE IQ,601J91011, J), I= I,IMI
FOR4AT llqHnGl<l RI NuTEn sOIIQCE05X06H GROIIPO 13/tlPIOtl?.5)1
Uk?rlt ld.701t uol I), I=l. lKPl
FOHMA1 I 1914n@nUP T(JTAL SOllRCE/( IP1OC1Z.5I )
RETURP
urtllc Iq,QOI
FOUMA1 lJbMo ZEi?O OR t EGATIVC 01 ST!IIJW7E0 ShlJRCC//)
ICI?*1
nf TbRtd
CON7 Ihl,E
IGw IM*Iu14
MU il~ J=l*IIJ
O(JJSC. IX
PETuRN
EN(J
sU14*Ob T[NE ~CSOU@ 10* 0fi*SS.4$0 .AA!XNF, NM OIGM, IGPo 1G2s IPs ISNI

co~ptllt su17Ffict7 snuRcF
(I IMEN$+ION 121P*s16MI0 GG(!OPI$ SS!IGZIO MO(W), olMMls AA IIPI
IOWIOI. SII(JMI
Orillw)=u.
Do 20 1G=101(4M
OGIIGI CO.

nsN
IZSN

OSN
(JSN
oSN
OSN
OSN
0S14
OSN

OSN
DSN
OSN
DSN
nw
OSN
IJSN
OSN
0s?4
osN
JSSN
OSN
OSN
OSN
OSN
DSN
IXSN
OSN
0s!4
nsN
0s?4
DSN
I)SN
oSN
nstJ
ost4
JXN
nw
OSN
OSN
OSN
oSN
OSN
OSN
nsN
oSN
ISSN
nsN
OSN

OSN

01138
0113Q

01140
01141
01142
01163
01144
011*5
01166
011*7
0116R
0114+

01150
01151
011s2
011s3
01154
011>5
01156
01157
Oils@
01159
01160
01161
01162
01163
01164
011b5
ollbb
01167
01168
Gllb9
01170
Ollrl
01172
01173
011 r4
01175
01176
01177
ol17a
01179
m:;

011JJ2
olltJ.!
011 U*

0118s
0118b
011M7
011116
01189
G1190
01191
01A92
01193
01196
01195
ol19b
01197
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11%9
1200
lZ(,l
1202
1203
1.2v4
1.2(J5
1206
1.?67
1.?(I8

1/69
1210
1211

10
20

OSN
I-XSN
EISN
DSN
LXSN
fxSN
.)SN
nsN
nsN

011911

01199
01?00
01?01
01?02
01203
oiLo*
01805
0121!6
01?07

01200
01?09
01210
01211
01217
01/13

30
40

50

.
DSN
DSIJ

URIIF (.2,801
!(4=1

f4SN
DSN

KIX. O lXStJ
KC= MI140[KLI01W.I Ostl
vQlft IQ$Q’JI l~. K= KAth Cl EXSN
tJO 70 ,*=1.MM oSN
<HITS 17,10 O) M. IO IM,lGI, IOSKA ,IICI OSN
K4. sA*d (XStJ
NU=IXH*91
If (* A. LE.l GM I GO TO 60

OStJ
OSN

I?ET UQI.. DStJ
FOMWA1 I IMO///It# S, IUFACE SOURCE BV DIR. ANO OiJOUP) OSN
F{)wMAT llHO. &F I) IR. ,Nt2t,5HGROUk, 13,3X I/1 05N
Fllumal 116. lP@El Y,51 MN
rlw OSN
SU14140U1 INt NE.PtR OSN

OSN
cOMPllTE NEu P1.n4Mt Ttfis Foil IqPLICIT SEARCM OSN
C.OxNIOh lA[lo IX111, A{lllll On) f3SN
C’3MMOtY /4 LPufi/ LO AFtX. T6MA. SCAT T. SCAT TP$8AL, XLAMAX*XLAPI N. EVMAX. EVM ALPMA

l[*d,lPht, FSllM, lWC6, KK ALPMA

.
60

O1?lA
0121s
O121b
01217
Ol?lb
01219
01220
01221
0122?
01223

70

80
Qo
100

:

01226

0122s
01?26

12ib
1/17
12; s
1229
12317
1+?31
1232
1233
1234
1235
1236

01?27.
oono2

00003

c 00006
01229
01230
01231
01232
01233
01234
01235
01236
01237
01238
01239
01240

ALPHA
Lt3,11VhLtNCE IA 1161, A16), (A 111), XLAL), (A 1121, XLAH), (A(13)o XNPMI, nSN

1 14(1u I,4LPS19 (a131. cPS10 IA IL71*XLARI? IA IJIIo EQPIs tA(321. EOlo OSN
2( A1110FV;0 IA 1131, FvP). IA IT61, E1), (A IJ5), E2), (141391,1 CVT), IA I OSN
3?), EvP)s lJA131J, KSh5?), !IAlli), IFVT)t (A1361,EVPPI, {A1371, XLAPP nSN

● 1, lAl:~IJ$*sLAk). 11 A1kQl,1cN71 OSN
IF II C} TOFO.11 60 TO 14U OSN
If lE2. LT. EP~l ICVT=I OSN
IF (!!,[G. F.(X.11 GO TO 160 nsN
t3=hu5(x. A-x LAQJ

IF 14 LAPa. Eo. o.01 GO TO 20
(XSN
rxsPl

IF IE3. GT. XCPS) GO T( 150 tlSN
lJmFVPf’-EVP rxSN
E. EVPP-EV nsN
rsE+P-k J l)SN

01?s1
01?42
01241
01264
oli!*5
01?+6
01?67
o124a
01?40
01250
01?51
012s2
012S3
0125$
01255

nEi=o.i*b- i3SN
C2A= I lXLkPP-1 .1 ●F~EVP*FV-1XLAP-1 ,1 •E~EVeEVPP. IXLA-1 .l*o~tVPP*EVP1 / OSN

In; w 1>s?4

If IQoll. o.01 tlrl TO 30
IF lE~. Lt. XLAL) 6’3 lo ~0

nsN
nsN

1254 Eo=l. /lc!28*20*Ev*Eoc) OSN
XL4PP, XLAP oSN
8LAP=81A OSN
FVPP. [VP oSN
EVP=EV nsN

1255
1256
1257
1258

.

.
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a

.

10

20

30

60

so
60

70

90

*O

100
110

120

130

160

1s0

160

c
c

EVl=l-! IJ9*SnMl lMll/l?. ~EnCl
+:V?=l-t UIJ-SoN! (t?] )/17.*foci
[r lAws(Evl-E b). GT. APs(tv2-Ev)l Go To 10
CV=tivl

daA14*Al lEVP, L\PPl
CmAM1$.1 lfvP, TkPPi
I+ IEv. GT, B.OM. EV. LT. CI EV=l EVf’*tvpp)0.5

GO 10 110
IF iEQ. EO. O.nl GO TO q,!

IF I ICVT ;W. O 1 Gn TO 1S0
IF IE2’. GT. EPSI !30 10 50
[CVT=l

w 10 I vs
:Chr=l
xl. AP. u.a
&L4VP=u. O
G!) 10 5J
IF lE3.,iT. EP51 GO TO 150
!LaPshl 4

to 130

E;P=EV”
!* ~E1. Gf. O.01 GO TO 100
Ev=CV*F$M
Go 10 110
P:v=tv-c #u
(:AI L SSd TCM 14. KOJOFXI
69 10 I14v.12UI, xOOOF#
IF tI~Rs II EvT1. EO.21 Gn
KS9$/=3
UET,J.4U
6SY>212
XF lU,+,:
!(s83.2.1
lEIuRr.
<&LL SS@TCM 1+. I(OOOFXI
till TO 1161J. IJIII. MOOUFU
tour I?lllc
CALL hfti ALF
INEU=G
UiZTURN
E No
SU8NOlil INE NEGALf

cO)lVcPGIWcE TLcMN112UE WHEN ALPhA NEGATIVE

COMMON lAlloo L$)*Allonool

nsN
OSN

OSN
OSN
OSN
OSN
OSN
OSN
oSN
OSN
OSN
OSN
nSN
oSN
OSN
OSN
nSN
nsN
oSN
OSN
nsN
nsN
OSN

nsN
nsN

USN
nsN
OSN
I)SN
OSN
nsN
OSN
I)SN
nsN
OSN
I)SN
USN
I)SN
OSN
71SN
OSN

I)SN
OSN
nsN
OSN
ISSN
OSN
nsN
OSN
13SN
OSN
OSN
I)SN
OSN
OSN
nsN
ISSN
OSN
nsN
isSN

o125h
012s7

o125n
01/59
01?60
01?61
012b?
01?63
01264
01265
01Zb6
01?67
01?68
01?b9
01270
01Z71
012?2
01273
01274
01275
0127b
01277
Olzrb
01?79
012*U
01?81
01cd2
01?83
ol?d4
Ol?as
012U6
012117
Olznn
01289
olm
01291
012’92
01293
01;94
01295
01Z9b
ol?q7
012Q8
01?9*
01300
013U1
oi3n2
01303
01304
01305
01306
01307
013011
01309
01310
01311
01312
01313
01314
0131s

.

.
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.

.

COM1401V /hLPMA/ L04fa. TAB A.sCATT .SCATTp. BAL, XL AUAX. XLAMIN, EVMAXQEvM ALPHA

114a IPvf BF51114. Iv fI; ,Ixa ALP14A
00002

Onto.f
Oor. ob
01317
013111
01319
01J20
01321

c ALPHA
C.) II IV ALENCE (A II AI, XL AI, (A[ll], XLALI, (A(l~), xLAM), (A113), XNPM), OSN

i lAli13i, tEP$)s lA131, C,~SI, ltl.?71, XL Am, (A1311, EOP)0 {A[37). EoI, 13SN
Z14(1), F.VI, 14[331, FvPI, [A(141, E1], tA(45), CZ), {I AI TqI, ICvl). (Al llSN
3~1, F.Vt41. (I A(311, xsA+71, [I A(li), fEVT), IA(361, EvPP), IA(371, XLAPP DSN
● I, IA(JUI, XLAPI, llA10’3),1cNTl 13SN

[F (F. !xD. Eo.0,01 I(<ZO nSN
ti3=Atl S1l. -ZLAIX/XLAI DSN
IF IAFISI1. O- X14) .LT. I. O. O-EPS) XEPSBEPS
lF lXLAP. EQ.0.01 GO TO HO

nsN
nsN

IF IHAL. LT. O.11 60 10 10 IXSN

01322
01323
013.?4
013?5
01326
01327
0132H
013Z9
01330
01331
0133/

1331
1332 E@=.5. IEV*EVDI

60 TO 121x
IF (E3. GT. xEPSI GO 70 130

ijSN
fxSN
oSN
nsN
OSN
nwv
MN

10
CO=l EVP-CV)/l AL AO-XLa) “--
XL4P=XLA
CVPXEV

IF [~ LA. GT.l.01 GO TO ?O
IF lXLt. L7. XL AM IAXI GO TO 30
XL4qlh=d[. A

ijSN
nsN

CVM[N8EV
GO ff3 50
IF {XL C. CT. XL A14AX) GO 70 30
XLdNAX*XLA
IlvuAxxf ’#
Gil 10 co
IF” llEv14AX. EGO O.O1. O!?. lEVMIN. EfJ. O.oll 60 T() SO

E/x.5 *l EVNAX*t. vMIN}
(IO TO 120
Ii lAbsl]. -XLh). Lr. XLAW) GO 70 60

nSN
nsN
nsN
nsN
NSN
IMN
oSN
nSN
nsN
oSN

o133b
0133/
o133n
01339
01340
01341
0136?
01363
01340

20

30
40

so

60

01345
01345
01367

nsN
nsN

li53
13sb
1 35%
1356

[1’ (it. v.4AX. [0. fi. IXl. OiX. lEVMf N. EO. O.0) ) 00 In 120
!F IEVMAX. GT. EV*IWI GO TO 70

OSN
2xSN

IF llFv. GIo Fl*INl. oR. lFV. LT. EV}AXll 00 7n 40 oSN
(30 TO 1.?0 13SN
IF l(t V. GT, EVMAX). OR. (EV. LT. EV+!!N)) 00 TO 40 oSN
00 10 I.?o OSN
[F [!XAL, Lr. o,ll GO TO Qo 13SN
E#=.5~Fv nsxx

01368
01349
01350
01351

01352
01353
01354
01355
o135b

013s7
013SH

01359
013b0
01361
01362
013XI.F
01366
ol~bs
013b6

1)57
1358

70

80

90

t 339
I leo
lJel
t3e2
IM3
t3tb
13t5
13ttl

m ro IZO
xr IE3. G1. EPsI 00 70 130
XL AP=AL 4

..-
nsN
OSN
nsN
OSN
OSN
MN
oSN
oSN
nsN
oSN
OSN
oSN
oSN
OSN
OSN
oSN
oSN
OSN

1367
13en
1369
1370

1001.$71
137?
1373
I 376
137s
1376

01367
o13b8
013b9
01370
01371

I110

1201377
137Fl

*K. O
If (1[2. L7.0. u10).4N0. IxNPM. L7. O.51 ) xNpMmq. s

01372
01373

.
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.

1 Jb9
1*GO
1*O1

14C2
]4C3
14C*
16CS
l$r, h
1*67
I*IIH
lQOQ
1*117
1411
J*12
j413

1.14
14]5
1*I6
1417
1618
I*1Q
1420
1*21
I*??
14#3
142A
142s
142A
I*?T
14?s
1420
1430
1*3 I
; 432

1*33
1434
1635
::;$

1430

c

c
c
130

c
c

c

10

IF ( 1AIA5 [If. VTl .EO. .? I GO 10 130

WYIJIFY PACAIKIFQS

R5fis.?.3
qt lUQN

4Noft4Ek 0U1F14 lTEISAIIIIN

<safl~.?
KIX=KK*l
IF llxRo Lro113) RETURN
CJ=.5=(EV*EVPI
<6.0
UEIURh

n
n
n
n
o
II
o
0
n
n
n
n
o
0
a

ISN
ISN
ISN
ISN
ISN
ISN
lSN
ISN
lsr4
ISN
ISN
ISN
ISN
ISN
ISN

EN] I)SN
SUWOUTINE OUIER lC$5A. CL, XN, XJ. Ch,0,8, XN(), XJJ,l, SUMT. $UMZ, IHMOIGM nSN

l, MTs1Po~4Mo NM. IsC7.17. IPo 17. IS. MA. MZ, IZM!F?CS. V$SROCT. CA SXNN. XNO. ST IXSN
~.< NH. *, Us. UQ, kb, D, AV, U,$, DF, hn, RoT] nSN

DSN
I%JwE.R I TEWATluN F,)R aLI GRn(JPs 17SN
Cnq*Ob lALPtiAl LQtF#.l !uao SC AT19SCA7TPt HAL. X1.A14AXs XLAMIN@EVNAX. EVM ALPMA

1~,4, [Pkf, FS,Jq, INEG, KK ALPMA
ALPHA

!)[M~IwSl,>W cll””,t~”,,?l,, ‘3A([M. NM), cL(Hk,,NN,, XN[[BX, ]Gq), XJ(IGM, OsN

11~.%ml. CHllw OISCTIO m]s.l GMl, IX II GM. MM1. xr.4n(1P..4ml, XJJIIN. MMI, I)SN
? r117,1 T), 5,1 Mrll T), SIIM711TI, t4All M), M7(r ZMl, F(IM), CSIIM), Vll n5N
3P). SbII141, C~Ir MI, CA II MI. XNP. [[MI. XNolb IM1. ROIMN)! ST IIrA). XNRI nSN

41.41* *I+!X), U&l IPl, MS ([M), Ulk$ll, Av(IP), UU [MM), oF ([M), API IS), DSN
5 Knit IG41

COMMOh 14(19 fiG!. A[10n02)
LxSN
DSN

CNIIVAL*:VCE (l TMo IA(?II$ (!6, t#(J6))o 11 MT, IA I13)), II(3M,1A1211), I]SN
1[4F, AI SIJ, (1)7.41=)1, lUZ, Al~)l, 11 GE,1&t51t, I19R,14(?)It [[ OT, IA OSN

<12qll? (JAr. !A19*l)$ (. II)4SIA17U IIS IJOU?IA 1711)1 IJ13CQIAI?211* (JO nSN
3501 M(7311s II CVTOIA 1341), ltnl, IA123)I0 111).? .IA12611, IJN4,1&(9311 OSN
4. IJN101A(?5J1, (I(WR, lhl II,)), 1. NuE,IA197)I, (JoR, lA [q+)), II XC, IA osN
5(31))0 IJ06A. IA(136)I. IJKCA. IA 11351). (J TFIA. IA114RII, IJSGA, IA IIS OSN
boll, IJSN401A 1151))? lJFrJA. [A(147)l. IJSCA. IA 117011. (JA13A, IA (1711 osN
71 nsN

COIIIVAI EWCE (JFNA, IA I1731), IJN0401A 1172)), (JOOA,lAI 176)), IJVCA, OSIV
1ta11Z3110 (.lSUA, Ia[17Sll, IJN8L, IA117611$ (JNLA, IA(15VII, (JIFLb, IA OSN
2116(J))

CU11V4L<VCk l! EVr, lA[l Ill
I~S=IAH; l!4(1411
Ili.1
Xrxl..29WX?l6
JIJG. JLGJ. IG
JVG, J) GA. lij
JU+.8Jk C&.1$
JTd=Jlti A*IG
JSrj. J56m*l$
J!4N=JSNA*1G
JSC=JSC4. IG
J4GaJAG4*l!.i
JfN=JFNA*IO
.PAu=JNGA. [G
J, IG=JLOA*I(3
JUE=JVEA*IO
JSOOJS04*1G

J.#8=Jhiia*I0

OSN
USN
AISN
MN
OSN
nsN
OSN
I)SN
OSN
OSN
nsN
nsN
nsN
OSN
osr4
f)SN
OSN
OSN
OSN

01376
01375

0137b
01377
01376
01379
01380
01361
013W
01383
o13db
01385
o13rJ0
o13e7
o13a8
013$9
01390
01391
01392
01393
01390
oinoz
001J03
onco6
013W
01397
013Q8
013’49
01400
01601
0160?
O]*O3
0160*
01605
olbob
01697
01408
0140%
OI*1O

01613
0141*
01415
01416
0]41/
01*18
Oltl%
Olazll

01421
01622
01+3
014?*
01625
01426
01427
01028
01629
01430
01631

.

.
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1*3Q
1*4O
1.441
144?
14*3
1444
144s
lbbh
1467

I*4*
1*49
1650
1451

16s2
1*S3
16s4
1455
14Sb
1*57
1459
1$50
1$60
1461
1*6?
1*63
1$64
1665
lmb~
1667
Ibbn
1469
1473
1471
lb7.2
1473
1*74
1%75
1474
1477
1479
14r9
14@o
1491
lbu2
1483
lbab
148s
14bb
1487
loa$

::::

1*9 I
149?
lb93
1*9$
i495
14S’6
1497
1498

JNL=J$ll .4*13
Jl?L=J1,t Ao:G

S=o. o
U=o. o
?Nl=AIJTql
r411a=u. o
IF ITAM. GE, O.0) GO 10 20
TAna=-Tlt,3

20 C,IN ! INIIL
c lSOr~Cp IC SOURCE NOT lNCLUOIl~G SELF SCAT7ER

IF 117 P, GT.0) I14A=IHT-1
h) 60 1=1. IM
L=NA ( 1)
Lx IAtAS(Mz [L))
ASmO. O
IF (I OM. KO.1) 4S.011, tfll
IF 11 bR5. GT.11 AS=rAll, ILil
lF t ITM .LE. n ) GO TO 25

)0

40

so

60

c

70

80

90

rs4=l H1.1
tM1=MItId (I}oN, lqS*IG-1)
l(m14*IMs-114
IF IR, GT, I13141 GO 10 50
IF II M. EQ, IMSI GO ?0 50
a4=cll}4, rG*Ll*{]F(Il
IIS=AS*A4*XNI 1*1(1
r!{=tm.1
IF II M. LC. 1*:1 GO :(I 60
cs(l)=v ([)* C([M5.1G. L)*oF(l)
S=<. cslll
AS= ASoV II)
Q=w*AS
s1411)=As
5141=U. O
Ar9clx* rolc4Ll*oFl!l
4fisc11Mf-2,16c I 1* ’IF III
IF lD?. b7. U.01 SRI=ll.iF/ lDV*AOS IA T. TA131 *X7) I**2)*AT
[F 102.61.0.01 SRI= SM1*(18F/(UZ*AtiS (Al* TA6t*lrl )*@21sAr
CT(l~=W ([l* lSf?I*AT. TAIII
cA(llm# lI)*lsRr*4A*TAM!
a[la)ms
,14 JSGI . . .
If llnM. E0.2. OQ. IOM. LT. ol AI JSGI=R*AIJool
● lJSNl=A lJS13)-AIJfAGl-A IJF61
San. a
a~IS91CIO~lC SOtlQCE NOT lNCLUOIhG SELF SCAT7En
If II SC1. EG.01 GO TO IQO
,10 lUU [91 *[M
Uo ?0 M=l **14
SAI; ,MI=O. O

IF II(JM. GE. uI 00 10 100
AA=*. O
1)0 90 W*l, HN
IF IQ I* I. LE. O.01 4A=hA-woi M)
1>0 90 Psl ●MN
IF ID IM1. LC. O.O! SAIT. MI=-OIM)*O
CM II OII=O. O

OSN

mm
I)SN
I)SN
IEN
nsN
i)SN
DSN
OSN
DSN
I)SN
IISN
I)SN
nSN
Mu
USN
MN
nsN
DSN
oSN
I-ASN
oSN
DSN
nsN
nsN
OSN
nsN
OSv
OSN
MN
nsN
nsN

05N

w
OSN
lJSN
nsN
DSN
nsN
OSN
13SN
DSN
OSN
DSN
DSN
O%N

DSN
nsN
oSN
IISN
OSN
DSN
nsN
OSN
~SN
OSN
OSN
oSN
OSN

o163i?

01433
0163*
0163s
01e3h
01637
01638
01639
01440
01441
01442
01443
o14bb
01665
Ol**b
olb47
Olbba
0]649
ol&50
01651
01652
01453
01454
01655
O16Sb
01057
01458
0]4s9
014b0
014bl

“01*62
o14b3
016b*
01+65
Olabb
01bb7
Olbba
014b9
01*7U
01471
01472
olb73
01474
0167!)
01416
01477
01470
01679
01690
O]*H1
01402
01493
01634
0141J5
01406
016U7
olb8M
Ol*av
01490
01691

.

.
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.

I*W
1500
lql~l
1502
1503
1304
1s05
150*
150?
150P
1s04
1s10
1s11
1512
1>13
1s16
1s1s
1516
151?
151M
1519
15?Q
15?1
152<
15?3
152*
1525
1526
1527
152q
1529

lS3n
1531
1s32
1%13
1s34
1535
ls3h
1%37
1 53~
13JQ
154n
]-41
14*?
1%+3
1564
1s45
1 S64
15*7
lS4d
imv
15%0
1551
15s2
1553
1%6
1s55

1s50
1s57
Is5n

100

110

120

1s0
160

170
1.50

c
190

200

.210

220

z 30

LoNr INIIC
,)0 lUO 1=1, IM
l..~~(ll
L=14Z(LI

If IL. OF OO1 60 TO 1130
1)1) 176 N91, [SCT
J= N-L
C) II I, N). VI II. CIZMS, IGO.ll *OF [1)
S= S* CP(I, NI
lli.l MT*l
K=[G*IMs-Irl
Ir 16.1. !.!GMI 50 TO 160
IF lIh. *:N. IMSl GO TO 160
!\ti=il-l. AT(141.. b
‘\4=4tx*vltl*cll Ms lf, ,Jl*l)F(Il
IF la A. NC.’J. Ol G9 TO 170
!F II M- IMSI lb fl,160,17n
1}- (l G$.EO.2) GO 10 1611
AC= AA* XJ(K, l,MI
00 13$J ,4.1 .*V4

li4SSll N*ll*(N*111/6
[u T= Ii/s* (2w*l)/4
,)1) 15U lH=; NsOrn T

uCXAA*t J(U, T,1121
10 Ibu .4X1.14XI

SAI1. MI= SAIIO*I. AC. CLIM. IR)
T14.1 M*l
IF II M. LE. IMMI 00 10 110
COFJTIU(IC
cnNTItslli
al191==i
bLll* CONTROL
I lC=O
lr lAIJSti). FO. O.01 GO TO ?20
‘In .?OG l=i, lM
CNN(I)94Wii01bl

7JSN
rxsN

DSN
nsti
OSN
nsN
I)SN
nsN
I)SN
OSN
13SN
nsN
I)SN
OSN
XXSN
DSN
nsN
OSN
OSN
OSN
OSN
I!SN
OSN

(JSN
nsN
I)SN
135N
I)SN
OSN
oSN
OSN
0s?4
OSN
I)SN
DSN
I)SN
OSN
o SN

!1(1 to. 14=1 .NM OSN
XJJ(I. W). ZJIIG. l!NI
1)0dlb k=l,wlx

uSN
OSN

.,dn(w!.o.o OSN
IF 1114M.EIA.?I ~Ol*l=NluOIOl OSN
IF llhU.6T.0) XNnl Ml=14(10. M) OSN
CONl!t J1lC oSN
(d) To 21s0
A{.lwl. i.,l. o

nsN

AI. IML)s>. u
OSN
OSN

IJo 23. !=l, IP OSN
110 23d += I,MP OSN
tNl)[Io Ml=O.17
I1O 2*’J [=1. lM

OSN
oSN

S111)813. O OSN
XN?JIIISO. O
Do ?SU M*1 ,NM

OSN
f)SN

x~dnlml.o,o

40 10 210
nSN
OSN

ME61N Tr04EQ llFRAf IOh OSN
CALL 1%.. EIl [A IJATI. SA. CH. XJJ. CL. XNO. AI JOAI .AIJOBl xAIJOC1. AfJnSl. [M OSN

240

250

c
260

10~M, ISc TsNtf.l*. Al JNAl. XNN0S7tcS. sHOw COt Al. IN IIt8N0t tA(FMR}tdl JNti I0C USN

01*92
01693

01496
01695
01496
01497
Oibva

01499
01506
01s21
01s02
015’33
01504
01505
01%06
01507
01508
0150V
Olslll
01511
01512
01513
01516
0]515
01516
01517
01518
01S19
01520
015.?1
01522

01523
01526
01525
;:3:;

Ol!)<?l
01529
0153U
01531
01532
015.33
01536
01s35
ols3h
01s37

01$38
olb J9
IJls+o
01541
015*2
01543
01564
01s+5
01566
01547
015+8
01549
01550
01551

.

.
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1s71
1s76
1315
1S76
151?
ts)n
157q
15*O
1’301
1w?
15?3

‘Ilnb
1585
1566
1s87

1601
1902
1603
1604
1s0s
1604
161X7

160s
1609
!610
1611
1612
ib13
1014
1615
1416
1+17
1$’18

: ?0

280

290

300
319
32o

3.20

340
350
360

3 ?0

3MLX

390
+00
610

+?0
c

●JO

I; RxIUP COIXE
icclJ. o
A6=0,0
Cl=o, o
O(J 280 1=1OIM
Sc=sc. csl
~ti.a(J.cA (
XIOXIII. CT
Fl=kl. xhn
A IJSC) XSC
A(.JAG)=AG
FG. u,b
*G. O.G
110 .zqo 1=’
L= MA Ill

●xNNl:
*#tirq{ :
, ●xrqt.A

)

In

27. RS, NO. dil.4v VXNn, AI JORt, AfL0AFn) ) o

0
0
n
o

I
u
11

I n
11 n

II
o
0
0
0
n
D

F1, =fG*vl It.cl!w T-lo I(*sl.l*xNNl Il*ofl Il
x{imlb. v[rl~xrwlr)
~fJf@+J=FG
A IJN(, I ,4!7
A(JlJ61=46/Al.lk C)
AI JSr,l=E1-SC-AG
41 JNM18AI J> Q)*41JFG)* 41 J5N)-41JNLI -40-41 JSO)
IF ltRW.l. G.al GO TO 31f7
00 300 W91, U14
.II139PMI=XNOIHI
01 3<0 l= 1,1 M
Xwll, lrl)=xwv(!l
IF (:scr. cfa. o) GJ To )50
I)u 330 ~.l,+t

Et=dl Ml
I)t) 330 W=l, NM
t_2=f.l~Cl. lNCN)
1)!) 33w 1=1, IM
IF IW. E!4.11-XJJ [!. NI =0.0
XJ.l(t, Ul=~JJl [. Nl*f?*l!hO [Io MIo XNLI(I+I, MI)
,),) 3*U I,l,tti
,1,) 340 .{s1 ,Mu
4Jl IG, I, Nlax JJl Io~Jl
IF lJCVle G7Q3J @7 70 370
IGBIG*l
1$ 116. LE. rGMJ GO 10 10
U<TURN
lF (I S!; NI1, IEVII. NF. -I) GO 7U 380
[n; w=.?
:~ llTmo Nf.01 !01SKX6
IF lIG. EfX.11 Wdt MX II)!SK
WUITE {I fxlsri)aw)
IF lIIxl. EfA. fI! GO TO 420
w.x[l~ (9, ”lO)IC, M4
0.) 39G IX1. ?P
IF (1.cu,Io1) XIRITE lq,600$ l, NAlll, (XNOfl, U), M.1 ,MM)
FtlR1441 (7M RAuluS, 13,1 M=, E16.8/ll PeE15. Sl I
FWMAT IJ7M1FL11X f4Y NA,ll~lS 4No O[fiEc T: ON, GQOIJP.,13,10X.10U

lIdNS (1 TO , 13,22MI SEOUENTIALLV EY ROMS, //l
IF 11 U2. FO. IX) GO TO ‘)60
ddLA&CF EDIT dY GQoIIP ANO ZONE

ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
lSN
ISN
ISN
,SN

13SN
I)SN
12SN
oSN
7xSN
IxSN
oSN
OSN
I-JSN
(XSN
oSN
OSN
oSN
oSN
I)SN
nsN
nsN
nsN
OS*
OSN
oSN

OSN
nsN
nsN
nsN
OSN
oSN
nsN
oSN
OSN
OSN
OSN
I)SN
OSN
0s?4
OSN
IXSN
fxSN

OIQECT OSN
nSN
OSN
OSN
nsN
OSN

01552
01553
0;550
015ss
0155b
01557
0155B
01559
015611
01s61
o~Sb2

ol$b3
01506
0156S
01S66
01567
OISbB
01569
oi510
015/1
01572
01573
01574
015?5
01576
015??
01578
01s79
015d0
0151A1
0158.?
0154.X
01Sd4
o15tx!J
o151Xb
01587
Olsna
01589
01s90
01591
01592
01533
015V*
01s9s
OISQb
015.47
0]538
01599
OlbnO
olbot
Oltxoz
olbo3
OlbO*
OlbOS
OlbOb
01b07
01608
01609
01610
01611

.

.

.
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1-10

1620
1621
164?7
10?3
16?6
16?5
Ih?h
16?7
1629
l:>?Q
1630
1631
163.2
1633
lb34
I $35
1636
1537
1*38
1s39
1660
1541

1542
1$43

1664
146s
1946

1467
lbb M
lbbQ
1559
1%1
16s?
1453
1+56
1655
la5h

1)11660 (81,:1
[F II G. EO.11 SIIHTII)=O. O
SIIMZll)=o. o
(31] !?to L=l ,[/M
00 650 f=l,lr
rlt. ol)=d. o
~~ ~pv J=l,[n

IF l!4af I). NE. LI GO 10 480
U=VI1)
AN=awwl I I

J’iSN
OSN
OSN
oSN
J)SN

01612

01613
Olbla
01615
01616

460

650 IJSN
OSN

0]61?
Otbltl

MN
13SN
OSN
oSN
OSN
OSN
fMN
MN

olt19
01620
Olt. ?l
ole22
01623
olb26
Oltlzs
olh2b

.

c FIXLO SI;IIQCF
rr (14%stlnul.Eo.1) TII. cI)=T(Lo II* U* 0110 TO I
I. As IA I. S(MZILI]
f IS SIGNS
lF [t ftl, GT.0) 60 Ttl 661J
TIL.21*l lL. ?)*lJ~F((l*A(JKEl
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I(A=KA*M
KM=K9*v
[F (KIx. LE. IZPI GO Tn S50
Go TO L, {IJ0,230@340 .4?d,5701
00 5*O Isl, [$l
flll=o.
lF-11)=0.
7s1118r.
T711J =0.
QCMIM1* J
00 b3P IG~=l,l@l
14CAIJ1314FA
ME d 1Ill) ,?
110 620 lCR=I , 104
UCAU 121ht_I?
IU=l NS*l GA-l Gii
IF lIH.li T.luMl GO TO b20
IULE=IG4
IF II TH. CO.11 Il)Lt=t(,P-IoR

OSN
MN
IJSN
IISN
I)SN
tlSN
rl!+N
0s?4
Tt5N
IJSN
OSN
l)SN
nsN
IISN
I)SN
oSN
iiSN

I)SN
nsN
nSN
IJSN
nsN
uSN
nsN
(3SN

MN
n5N
IJSN
IJSN
IJSN
(E.N
rJsN
oSN
nsN
Ow
OSN
Osw
OSN
OSN
I)SN
LXSN
OSN
OSN
nsN
fISN
13SN
I)SN
Z)SN
l)SN
I)SN
oSN
OSN
DSN
DSN
nSN
IJSN
DSN
oSN
oSN
oSN

0??h6
0?/67
02?btJ
02?h9
0?2)0
02271
02272
02273
02.?76
02275
Ozz?b
07?17
02276
0227V
O?i!nu
022141
02282
022M3
022M4
Oz?n!l
O.??db
02kn7
Ozzkln
0221JV
072V0

02?91
02292
02293
02/96
02d’45
02?Vh
02Z’?7
022vb
02/99
02300

02301
02302
02303
02306
0230s
II21O*
02.\07
02308
0?309
02310
0?311
02312
02Ji3
02’416
02315
02s16
02317
0231n
02319
02320
02321
02322
02323
02324
02325

.

.



f)SN 0.?326
7)SN 02327
OSN 0?328
I)SN 02329
OSN .--30
nsN 0.?331
OSN 02332
nsu 023’33
oSN 02334

SVo

OSN
OSN
OSN
l)SN
IISN
13SN
MN

o?.33b
02337
o?33H
02339

lF llLJh. L1. IGAl GO 111 hl~
flI)=FI Il*rl*C II Hi-l, ll)LE? 1X1.
TFll).l Fill. T#. xmll 11,LE1
rl=v.
1)0 bULI w=l ,MM

02340
02361

nsN
nsN

0?J*2
02343
02346
02345
02J*6
02367
023*8

WAXM? fPl)
T1.ll*k lMt*l AbRll OM). &FQf l* I* MI I. IAF4(1*UAI *AFAII*1*MAI I
7T111=TT {I I*. ?5*C(IM1,111LE. IX)*TL
cu?41111tt
Cotlrll,llc
Cllelllf,llk

6u0

6iIJ
6!20
630

660

OSN
OSN
MN
OSN
OSN
f3sr4
D5N
OSN
f3SN
OSN

l)!( 81:–
IF tIhkSIIF.VTl. En.11 OK=l ./All)
4Rtrr. le9b401

FOMNAT llf40//~6OW 10 IZO IXO h, MAo VOL, MAS, UV* lfff, 91?/1

023+9
0?350

VOL=o.
Xucb ,
.Ts O,
Tv=u.
y~!=n.

-----
023s6
023!Y5
02356
02.457
O?.*59
02”3s9
D23bfl
0i?3bl
02Jb2
0.?363
02366
023b5
02Jbb
02367
023btl
023b9
02370

OSN
nsN
l_lSN
OSN
nsN
OSN
13SN
OSN
OSN
OSN
Osrd
!)SN
t)SN
lWiN

2370
.?371
2372
2373
.?37.
33?s

K= IA1511
J=lA 15)
00 hso IS1. IF4
V(lLa V(;l ●TV
lV=.5*V III
VUL=V(U ●TV
XW=A.4. T,.I
Tq=rv*r, * I !I
xMx>., f. 7,4
Tl=l OK* FII). Tflll*TSIIl-TT 111) /TNN
12’=11.0?(1)
Ulsd?.lz. v[ll
UA={.5* [A IKI*. J. AI K.ll. *JI )Q*ll. /FLO4T(J)l

23t6
2477
23’/a
23?*
2J60
21}.1
23A.2

(w
OSN
7ASN
nsN
OSN

[7=!41(11
[X= MZZ (17)
WPITC [9, bbO)l. IZ, lR, AI K), RA, Vl*L ,XM, T2,11, H1

02371
02372

650
bb~

OSN
O!+N
nsN
nsN
IMN
0s?1
nSN
OSN
nsN
OSN
nSN
OSN
fMN

0?373
0ZJ74
0237s
023?6
0.?377
02 JIM
02379
023B0
0231fl
04:!02
02383
oi?31fb
0239%

2s,?
Zyqn

670 TT[[I=O.
00 7zC !Gb*\, l13M

.

.
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680

690

700
710
720

130

74(x
750

?bo
770
780
790
moo
010

c

c

c

QF,AU 17] AFI?
lHCIM$, (GA-(@.
IF lIH. f; T.t14Hl on 10 710
111LE=16.!
[P (!lt,. EO. i) IDLE= It;?-IoR
00 roo (.1,1P

?1800
7280.
00 bYV M=] ,14M
rl. rl. v(Ml*(AJ@(r, wl*arM II* I,MII
T2=T2. wI~#*l AI All. MI. AFA 11.1 .MI)
rl=.5@Tl
72=.5*T2
?SII).7S (I). rl*f?.Clll+. II) LF. K)
!P II GP, LT. IG61 GO-TO 7u0
FIIl=FI I1. Tl*~(IHT-l, IDLE. K)
7FIII=1} II). Tc*xKI(I[,LFI
rl=o.

IN) b90 !*1,14M
MA=14K (}. )

CON r INIIb.
Coulrlaob.
CON71NI t
110 1]0 181,1*
FlrlmlrK*f (fl*rF( [l.l S([J-TT[ ll\/l NN
VWITE 19,720 ]R, (F 1[), I.1,1!4)
CON r lNUt:
FUUMAT l~ultO V47ER14L, lb, /11 P10E12.511
UC lU.W
b UUM4T [ IP40///3I#( N* M/V lNTE[. WAL MY 3RnUP AND ZONE )
FOnMAT (l Mn,5>, M12X, L,*70WE,73. b 41)
FONN41 llmn///36m F ISSION INTF GHAL BY GIW)UP ANO ZONE I
Fo14}IAT 116, ]PL.FIJ, sI
FOMMAT I lMU///3MM TVa MSPORT J& TEGQAL MY tjQnUP ANIJ 713N~]
tURMfIT llMO///i*M NIG)*C(G, GP)*N-IGPI IhTFIiFAL 8Y G JNO .?llNE)

I)SN

DSN
OSN
DSN
(MN
DSN
I)SN
fxSN
OSN
DSN
OSN
fASN
rxs44
osr4
13SN
osr4
DSN
OSN
nsN
nsN
OSN
nsN
rASN
nsN
DSN
S)SN
USN
OSN
DSN
OSN
OSN
IIsN
nsN
IXSN
l?SN
DSN
DSN

DSNEM]
S! NIMn UTINE PASS? (V, C, O! F, XN, nF, XNO, MA, M/, tHtl. IGMo IM,l P, IIiP, XKE, FO DSN

1 ,NGl OSN
CO1414iJtJ tALP14A/ LO CFA, TAUA. SCAT1 ,SCAT1P,8AL, XLAMAX*XLAU IN, EVMAX, EVM ALPMA

II N.l UK E. FSIJM. INEG. XK ALPMA
ALPHA

CfiMMOh lAlltlool .Rllt]rno) IISN
I1INCNS1ON Clt FMo IGM. \l, OIIM,l I, XNIIM,l I, XNO(IP,l), VIII. FI1), IISN

IIJF(tls “fA(l I, MZI II, CM I161, XRF(t), Fb( !], (3G{l] nsN
EnUl~AIE:lCE lIt13101SCTl, llAle), !ZMI, (141131 .IHT), I:4[3?), Lc), nsN

]([Al J31, rCCI, (I A1341, rCVTl, (I A(411s14M!s IA(I) .EVIO (41310 fPSl, ( llSN
kAIll I,? I.ALI, (Aflb),j~dj, IA(171, EPo I, II A(Z7\,1CMI nsN

CQIIIV*LKNLE (14(21 ) ,I,)M] OSN

CONP1.EA 4LA, WL4.7L4
(AIMENSI(!*4 AL41%). QI.LI%IO TLAISI. SLAt141
PHASE FI
NN=IAll Ob) *ION
M8.J. O
Iclmo
1*” lIppt.6T.11 Gn m 50
IF IEV. LT. I.01 tin TO 230
) Tttv=lx. o

nsN
nsu
nsN
DSN
DSN
OSN
OSN
nSN
nsN
nSN

0Z3U6
02.187
oznan
O?.(MQ
02390
02391
0?392
0.?393
02.19b
0Z3V5
02:lVh
OZ3V7
0239A
oztQ9
02400
02601
(lZ1.ljz
Ozb OJ
02600
Oz. ub
02*06
0Z*07
0?*04J
02409
O2A1O
Ozbll
0261.?
02b1J
O?*16
02415
0?a16
02417
0761f4
0261Q
Ozb.?u
02421
O.?bzz
Od&ZJ

0?626
02625
onvoz
00U0J
onbo+
a2427
02.26

0Z629
02630
02431
02632
02a33
02436
07635
02&3b

02437
02638
0263v
rJz&bo
O.?*4J
Qzbbz
02.43

.

.

.
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-a, . . . . . . DSN

21J XN(l OJIXXFl[ISJ)/FTMP
30 f(llethC*F(Il

X{(1 8 c
1)0 J* I * t, ]GM

34 AI(T = F6T . XkF (1)
XI(T = 1.0 / XRT
[IO 36 I = L, I(?M

3b lKL [1) = XKE (11 ● JKr

c

60

c
c

;
50

60

70
c
c
80

c

90

lPPf=2
I(JM=1
ICvr. o

F.PSXSFPS
lLA=l .0
FS, IM=} T!4P/EV
P14tNr 40
FOIFMal I* I lc1 lLA Et

lF-NFu H Q
~-nLO

CHI REA1

FINU SCd-:N13 9ARAMET[17

cuMpUTE NE* F 111 s [$’s FSIJM - TEST FOR CONVCaGENCf - SET ICV7
CONTINII}
$ TW913
no 10 IZISIM

+I=IJ. O

w-r *LI !I. =1 OIIW
F!=} I* BKEIIGI*xNI[, IGI

TLST +Gll CONVL!3GENCF

cohlr IW
Ev=F THF/FSUM
Fvl=tt14s (F. v-l. rJ]
IF IF VT. LT. EPSI tCVT=l
col@Ul[ c,,l (K) FUR h . ~, 5

KSN=-1
00 110 K=2,5
KK=N-1
ic5N=KSN* l-1)
C, II K=(J. J
1)0 100 1=1*IU
1.=14A II)
L81AFjs(Mz[Lll
fF. F(Il*DK
Vl=vlll
!) F1=OF(TI
1)0 $0 16=1*1W
CHIK=Ctll K*l KSh*VI*OF l~FF=cl KK, ]lj, L] I

nsN
7)SN
nsN
USN

OSN
IxSN
f)SN
7ASN
OSN
IXSN
oSN
7xSN

OSN
nSN
NSN
nsN
(XSN
lxSN
OSN
I)SN
oSN
OSN
7)SN
MN
INN
OSN
nsN
llSN
NSN
IXSN
OSN
OSN
OSN
f)SN
nsN
OSN
OSN
OSN
OSN
nsN

0s?4
OSN
OSN
nsN
OSN
OSN
OSN
rlsN
OSN
nsN
IXSN
OSN
MN
OSN
OSN
05N
nsN
OSN
OSN

02b+4
0Z&45
o~6*6
02667
Ot?bbn

02449
02b5fJ
0?651
02452
o?&53
op&b4
02&55
02&5b

02657
Odl.kly
02.59
o~&bO

04.61
02462
02463
02466
oz6b5
02666

02667
02461!
0246’4
026 7(3
02671

02674
02475
0?676
02477
0267is
OW7Q
02&d0
02481
024u2
OF.4*3
FJ2A174

02685
Oz. nh
026)17

o#. Mls
026119
02490
O?*91
02.92
02693
rJ7*Y4
04495
02A96
0’3697
02?*9r!
021099

Oz!lbo
0.?501
02502
02S03

.

.
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CM II KKI=CMII(
110 CONIIMK
e

i :~:WC O FnOf4 EV, flI), 011,01, V 11], C (F, O,LI

1116 8 rt. o
FI = fF
il(l 115 K ● 1, 4
I(SN = -i ● KSh
FIaljC~f
Olri s 0[6 . KSU * FI ● c IK, Io, L) Q of[

115 cnNTIt411t
Kz=62. vf*orQ

120 Cwr Itilt
130

160

cmrlNIIF.
h=ll. O/tV-l.0)*F71*R2
LC81
u.!y

W=M-1
ALA IMIsH
1)0 i4b J=l, N
(.t,-J
AL II II I=CHI IJI
cnNl l?l IIC

CALL t’EHpOL fh. AL A*kl A, TLA, LE, SLA)
IF (LL. En. ol Go To 259
CP?S1. OL-10
no 15U lml. N
JsION

SLAlll SAl~IAbl~L4[!ll
SLAIJIWWALIRL41111
llCLIARS ISLA[fl/SLAl.11)

150

SLAIII=AMS ISLMIJI-I. CI
If iSLl(J1. LT.l. ~1 SL4(II=SLA
cnNl INl,t.
I) ELSSI A I f i
XL4=SLAIMI
110 ]60 l=i. N
J=!*N -
IF ISLAII1
XLA=SLAIJ)
13EL=SLAI 1)
CONT thl,tl

SCALt f II
CALL SCALE
fr=]n*1bf8

6t. nEL1 fill tO lhO

11/( Sl. AI Jl*.0000 I

OSN
PSN
I)SN
fxm
flstA
OSN
OSN
OSN
nst~
nsN
f)SN
DSN
nw
oSN
DSN
nsN
nSN
OSN
fXSN
CJSN
nsN
IxSN
IJSN
(XSN
I)SN
OSN
nsN
DSN
nsN
DSN
DSN
7)SN
oSN
DSN
nsN

OSN
OSN
7)SN
OSN
nsN
I)SN
DSN
nSN
OSN
OSN
OSN
DSN
DSN
OSN
OSN
0s84
nsN
f)st4
nsN
nsN
DSN
fISN
OSN
DSN
fxSN

02s09
0?!$10
0.?511
02512
0?s13
02S14
07$15
O? Sib
02517
n?sln
O?SIQ
02!)20
02521
0?s22
02S23
ods?4
07sd5
0252h
02S27
0Z!)2H
02s29
02!.30
02s31
025>2
02533
02536
02535
02!i3b
02537
02S3R
02339
02540
02561
02s+2
02S63
02%64
02545
02S6b
02S67
025bn
02sb9

02550
02551
02s52
02s53

02S54
02555
0255b
0255t
02558
02550

02s60
Oz%bl
025b2
025b3

.

.
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170

c
c

180

190

2U0
*1O

c
c
.2.?0

c
c
230

Z*O

CALL SCALE lXN, XLd, Ill
IT= IP*PM

IF ([ SC1. GT.01 CALL SCALF IXNI), XL AOITI
PwIN1 170, [CC, XLA, [V, FSUM, tTMP, n, U2, (cH] (I] ,AtLA{f), i~l,41
Fof?MAl (15, 1Pbc15. b,l P3E12,6, /3i9b X,i PJE12,4/l /1

CO@UTE SOURCE TCQM f~ I I ,GI
FNC=I). O
061. =0.0
114= IM1-1
00 186 lz],IGh
}GII)90. O
nLII1l=n. n
FS!IM=O. U
00 210 t=l. lM
[It- l=lw [ I 1
rIx=flI)
L= MA([)
L=l A@S(.!ZILll
l(ls, [1)
Fri7=vl*Flx01TFl
!. S(II’I=FSIJX. V1*F IX
00 20U lfi=l, X~M
X5N= t
OIG=O, O
}l. FIX
00 lQU IXS2, S
KK=K-1
lxsf4=-le K3N
rl=tl~blt

1LT=ACSIXL4-1. UI
IF (I CVr. GT. O. ANO. XLl. LT. EPSl 60 10
*E ruw4

[v .L1. 1.0
cl)ldr Itl(fE
MUIIE [’4, ~41jl Ev
F(JRMAI [*O . . EIGt NvALu~ rs LEss

]ONE - FV = ● 1pE20.61
IPat93

220

OSA

MN
I)SN
OSN
IISN
O$N
OSN
MN
INN
OSN
OSN
OSN
IXSN
IISN
OSN
OSN
nsN
OSN
22SN
13SN
IXSN
OSN
DSN

OSN
IXSN
OSN
OSN
OSN
OSN
OSN
OSN
0s!1
lYSN
LXSN
OSN
OSN
OSN
OSN
OSN
MN
OSN
OSN
OSN
OSN
MN
OSN
IISN
13SN
OSN
IMN
05N
MN
nsN
nsN
OSN
IISN

TMAN 1.0 - NO PRE-x NIT. cAIC. O 13SN
OSN
nsN

UETURN nSN

02564
0256S

c%:+

G2561i
02569
0?5 ?0
02571
02572
02573
IJZ5 ?6
0?5 ?5
@?+?h
0?577
023 ?8
0.?579
025*0
02s61
Oz\nz
02583
025h6
02555
02566

025M7
02588
0.?5X!9
02590
OX* I
02S92
02593
02596
025Q5
02s96
0.?597
02~qa

02599
02600
02601
0260?
02603
0?b06
0?605
0260b
02607
O?(,ljn
Oznov
0,?610
02611
02blz
02s.13
0.2b16
02h15
02h16
02617
02618
02b19
02b70
02b21
02622
02b23
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IISN250

260

co,,f!h,]~

UHJN7 260, ,.&

f*JUMAT [*I3 rRfJ14 MI’ MWL, IF= ● 160 NO COW7iROEFACC OR
l?ET IARrl

JISN
Aomo.1 nSN

OSN
7)SN

1).?b~b
071J2 f

I:un
SIJMWW1]NE NttoOL IJN, A, IF, T, LE, SI
l) IMtNSILIN AI II, AN I.?IO LfN(21* LN121* S(1)

02h2$l
02??.?9
O?(J3O
02031
Oztl J?
0?I!33
02b J6
02b33
02AJh

02F.37
o?l1311
oZb3V
02560
02hbl
02bb2
o?b43
02664
02b45
02b46
02b*7
02t14a
02tl*9
O.?l)$o
0?b51
02h52
02bS3
0?h56

0?b55
02656
026s7
02b5U
0?b59
02bb0
Ozflbl

A
13SN
IYSN
MN
nsN
OSN
nSN

c13wLtx Nlll,ll l)* PNlz)oz l?), o&,l)u, A,cz
EQIIIv6LENCE laN. PN). I14N,0MI o ICNSZI
N=l N
WI=*OI
If !RLJLIAINl ll. NE, O.. nM. AIFaOl AINl)l, NE. O.l 60 ?0 30
Q(rdl=b.
SIN) *O.
$4*N- 1

10

flSN
13SN
DSN
OSN
OSN

IF “(N. (.T.11 GOm 10
S(I 180.
alll=-A12)/All)
QE71JQh
Ir (t4. t12.11 60 10 Zo

20

30

JASN
OSN
DSN
OSN
OSN
OSNXJ82S.N

N180
IF (1. f_. RT.01 w TO 50
(JO bo [=1, N

MN
J)SN
flSN
nsN
nsN

40

51A

r(l) 8iJ([)
W) Tfl 1.JU

C,!= -A121/Alll ZN
CtLL scUThcfx lN. N9A. c2. R.TI
4*O.
00 00 J*Io N
#=caF3s(bx1111
r(?l~-1 ) s-v
IF Iv. r.l. xl S=v
r(ll=l.CAtf S(#(NJll
z8:/cN
CALL 5cP7Aco lN. IJ. T. Z, PN, ONI
if lAh. LLe,~.l 60 10 @~
f::) aJ .1*/11}

CALL SCPr Aco lNOOQ1.21J l. PNII)OON)

MN
OSN
nsN
OSN
OSN
IJSN
OSN
OSN
nsN
OSN

60

OSN
71SN

026b2
02663

OSN
nsN
OSN
OSN
IWN
DSN
OSN
O$N
nsN
JJSN
OSN
OSN
nsN
nsn
OSN
OSN
OSN
OSN
JISN
OSN

02hbb
Ozhb%
026bb
026b7
026611
Czbbv
02h70
02h71
02672
02673
ozh74
02675
026 tb
02677
02t17R
ozh79
02MI0
0?h81
02?!82
02h03

70
[=1
1SCN131-CNI II
!F IAMIX1. LE.. O1OCNI no TO 00
x=cN13) 0AM f3)*I/l ANll)-Ak131 I
CN131ZCNI II
CN(II=X
s14[3)=o\Nlll
no 10 70
U*CI1
V=l, C-t4*CA4Slc/l
IF 1(1. Lr. Vl U=V
?s\.570N/N
(1(7 QO f.i, N
:s11-11 /W b.2P32*Y
nifl=l.
rl!I=ll~(C PPLXlcOS{Xl*Sfh tX1))OL. Z
CON7 IhtfF?0

100 X=18.

.

.
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MN
llSN
OSN
I)SN
DSN
OSN
nsN
USN
I)SN
nsN
DSN
nsN
nsN
IISN
oSN
OSN
OSN
nSN
(ISN

0?686

O?**s
02606
o?bR7
02 f:fln
0.?8A9
02690
O?b”Ji
02h92
02693
02h’46

021.95
026’+6
02697
02h9N
02699
02700

Ha=u
1)1) 160NIJ=l.N
If [1414,RI. FO.O, ) W? TO 110

L4LL \CPTa CO lNc O. A. TiWI, PN. UNl
Y= A?ISlh,41111 *AH SlAN(Zll
“=fi”s( **(l }l*ARsl L4N12 II

rr IT. GT. V) 60 10 126
IJV=J ,
.4A=NZ* t
co 10 len
C171471hl, k
I1l)=AI II
Zsl{tlk)
!)0 A3b 1=1,?/
IF 11. EO. NRI 60 19 130
IN IZUI>*(Z-TI III
cnNr IFWC
mNsvN/w
ul.lltl=Pw

27V0
2701
2702
??03
27>,

771)S
2106
2fo?
)?68
2709

110

1.20

130

1+0
.?716
2717

02701
02702
02703
02736
0?705
02706

.??1.3
2719
2720
2?21
2 ?22
21?3

OSN
OSN
OSN
nsN
OSN
OSN

1s0 r[l)=rf[l-lJ II)
.J!=NI*l
IF’ IN I. LF. UII 00 70 100
LE. d
Hli TuMt,
11(1 Ino Iml,q
4 [11=111)
IF II A8SILEI. OTOII W TfJ 220
s)1) +!10 ,4R=l. N
CAIL SCPr AC,l lNt N. A, N(tiR). s(Nl) 071
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APPENDIX B

INPUT SUWY AND SAMPm PROIN2M

The input required for DSN is very similar to

that of the original IYPF-IVas described in LA-

3573.” The changes that have been nmde are indi-

cated.

I. TITiJ2CARD (uA6) Format Any desired ED
data for problem
description.

11. tN1’EGERPARAMm?ERs Card For~t (1216)

Name

ID

ml

ISCT

ISN

SGE

ISL

IEl

12X

Iu

IFN

IEVT

IG14

1ST

INS

w.

MS

XX

mP

Ml

IPVT

IQn

III!

ID1

60

Description Values and Notes

Problem Identification
Number

Theory to be used 0/1/2/3= Regular/
AdJoint/Worth/Prob-
ability

Scattering Degree O/N = Isotropic/Nth
Order Anisotropic

Quadrature Order

Geou=try

Left Boundary Con-
dition

Right %undary Con-
dition

Number of Zones

Number of Intervals

Input Flux Guess

EigenvalueType

Number of Energy Groups

Position of Total Cross
Section in Table

Position of Self-Scat-
ter Cross Section

Cross Section Table
Length to be Used

Number of Specifica-
tions for Mixtures

Number of Materials

to be Input from

Cards

Number of Materials
to be Input from Li-
brary

Total Number of Mate-
riala to be Used (In-
cluding Mixtures)

Parametric Eigenvalue
Type

Type of Source Input

Maximum Inner Itera-
tions per Group

Print Angulgr Fluxes

Even - See Sec. 111

1/2/5= Plane/CyL-
inder/Sphere - See
Sec. III

0/1/2 = Vacuum/Re-
flective/Periodic

0/1/2 = Vacuum/Re-
flective/Periodic

See Sec. III

o/1/2/5/b/5=
Source/k/Alpha/Con-
centration/Delta/
Radius

Prints Suppressed
lf<o

See Sec. III

See Sec. III

See Sec. III

Ojl- No/Yea

ID2 Print Balance Tables
by Group

ID5 Print Activities by
Zone

ID4 print Activities by
Radius

IcM Maximum Outer Iter-
ations

ItYX’ Diffusion Theory
Option

xc Iteration Count for
Problem Starting
from Flux Dump

IIL Lftit on Inner Iter-
ations until ]1-X!
<low

Ixs Cross-SectionGroup
Limitation

III. FU)ATING PQINT P~S

o/N = No/Number of
Activities to Print

0/1 . No/Yes *

.
0/1 = No/Yes - En-
ter Applicable
Groups sfter Cross

Sections

Otherwise Zero

0/1 = Floor/Truncate

Card Format (6E12.5)

Name

Ey

EvM

EPS

EPSA

SF

DY

DZ

XNF

Pv

XEPS

XLAL

XL4H

XNPM

Description

Initial Eigenvalue Try

Eigenvalue Modifier

Convergence Criterion

Special Convergence Criterion (only used ir
non-zero)

Buckling Factor

Suckling Height

Buckling Depth

NormalizationFactor

Parametric Elgenvalue

Relaxation Factor

Inside or Lover Limit on 11.O-A!

Outside or Higher Limit on 11.O-kl

New Parameter Modifier

IV. DATA XNPUl!

As in DTF-IV the input data blocks are read by

REM andREAG but the possible options and formsta

required are

Read8

by Format

into Valuea

aa follows:

REAI REAG

Integer Values Floating Point
Vmluea

(6(11,12,19)) (6(x1, x2, E9.k))

KiJ~i,IVi IiJMi,Vi for i-I.,6

4

r



REAI REAG

OPTIONS for
the Ki

Modifications

Block

RM

Form9t*

E

EQ6r?A
IZM

Description and Notes

RadLal Modifiers - for
IEVI!= 4

Q E IG Distributed Source - on
I(J4o None None

1 Repeat Value IVi, Same for Vi Q E MG Surface Source - on IQM,

MO = MM*IGM
INi times

RS

Q

E

E

IGM

J1

Source Spectrum - on IQM
2 Error - Interpo- Place IN interpo-

lation on Inte- ilants be ween Vi
gers not Allowed and ‘fi+l

Source Distribution - on
IC?J4,J1 = MM except J1
= IM if IQM= 1

3 End of Data Block Sanks m

c

I

E

mP Number of Materials from
Library4 Not Alloved Place IN interpo-

tlants WI h constant
ratio between V

i
‘d ‘Ji+l

Lmi Cross Sections
LEN = Ii@IGl@MCR

v. 0RDR7 OF DATA BICCKS

REQUIIU3DDATA

Block Format*—— Length Description and Notes

R E m Radii IP=IM+l

DF E IM Densities

MA I IM Zone Numbers

m I IZAl Material Numbers

The data blocks listed as Optional Data nay or

may not be required from cards depending on the pa-

rameters but certain ones must be input from tape if

not from cards and others must be input in one form

or another. These are: Fission Fractions, Veloci-

ties, some sort of Initial Flux Guess and Cross Sec-

tions. Others, such as Mix Specifications,Radial

Modifiers and Sources are problem dependent. The

Weights end Directions can be taken from data in-

ternal to the code (see parameter ISN description).

OFTIONAL DATA

Block Format*——

KI E

VE E

E3?iQ!
IGM

IGM

Description and Notes

Fission Fractions

Velocities for Energy
Groups

I

Weights (F!M=IISNI+l)except
for 10S = 2 when

;~=~
Direc-
tions j

Fissions - on IXW

Initial Fluxes - on IFl!,
IG - MIGM

Mix Numbers

\
Mix Commands only for

I

~>o
Mix Den61tiee

w E m

D E M4

F E

N E

I.M

IC

MB I

K I

Ml E Ms ‘I . Integer and la read byREAI; E = Floating Point
and 1s read by REAG.
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1
3
0

-4
3

1
30
-1

1:
●

i:
o

1
0

10:
0
0

-0

10:

0

!
1

lI)TAL WMWI?t)~ l..?F.!?1~Ls
PAkaP; TqIc t~G}Nb4LllE TYPt 10/]/ zxNONF/K/ALPWAl

PISThl MuTEfl SOI1*CL !uu ICSrO* Io/1/2=N(I*IE ~~EGIILAp/FINsT COI.LI$IOVJ
INNtb ITERATION FailMtJh lPf IF GPOUPI
pl?!N1 C4GULAP \LIo A in/lsNJ/YFS]
PRIN1 P,AL APICE TAVI. ES ❑ Y GUIY1lP !o/l=No/Yhsl
XJUIM1I. CT IV1ll LS SY Z(NW [0/ Wa>nl/YES-Lt WrM of J3)
P141N1 6CTIV111FS dt ISA1l IUS 10/l= NO/YFSl

OUTI. L lTERATIOF. I. A& IMIJk
OIf}bs ION rHFO@Y uP7[1)N (0/1= l’Jfl/VES-EAr ER 4PPL!CAPLE (SROuPS-Sfr EtX C~O$\ sfCT!nNs)
171. UtTION COIII.AT f .Of$-~F60 ONLY 10!4 IJUIJIILFM ST ART!NI. FROM FLUX f3UuP)
lNNtl. ITIRaTIO?o LI. IT USEU UNYIL ONE *I NIIS LAI++OA IS MITHIN TEN*CPS

fLOOk CQ71S5 SEr YIONS IF 7F.QO/7RUNCATE If NON-ZEHO

00
0.
1OOOOOOOOE-O4
0.
0,

e. o*
I.0000OOOE*OO
0.
1000 OOOOOE-03

I .OOOooooE.nz s.nooooooE-ol
1.0000 OOOE*OO

E!6thv~Lut rfAr
CIGEhVALIIE uCIOIFIEQ
cowqwcf. cHIrf AioM
SPE(.l AL CONVEUbL~.Cf CHl?EQION-UsED ONLv !f NON-ZtnO
EUCKLt%U FACT(JF.

Vv P4UAVcl I?[C Cx(j[NkaLUE
ltLPS FIELAX47111N FAcr U1.
XL AL/XLAH La*snA Low LR/*IGHtrt LIMIT
xr#m NE- ?.AR4@ETER MU1, 1$1 ER

tNl EGtX7SIWIAGf= 266

FLOAT:NCi #u:*.r srouAr.E= 3172
TOIAL OATA ST WAAGE= 3.1A uURLIS

I -b 3 1 0
i 1: 1 30

a u 1 1 Is o
-o 0 Ion c o : 1 0 0

-1 I 10
100 0 0

0 1 0
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2346 2476 2S130 2s34 2S39 2550 2Sbl 2?16 ?746 2776 292h ?Q31
2936 Z9b6 2996 3001 3(!12 3023 3036 30*5 30s6 3067 307Q 200

?30 231 .?J1 231 231 261 ~lo~ 31013 314U 315b 3172 3172
2J0 2b 1 272 ?b3 .?MIJ 293 29e 32L3 *7V 629 629 ~29

Ili9 1116 11.?S l13b lle7 1198 1229 1760 1615 1s70 172s lmnn
1990 2199 2!30 2201 2?11 2?41 225.? ?263 22Q3 2323 2371 z*73
2543 .2533 2S30 .?S49 2Sb0 271S 2765 ??”I=I 2925 2930 2935 ?96S
<9?5 3000 3011 .!022 3033 3044 3055 30~fI 3077 199 ZZQ

z 30
?30

23o 230 ,?60 3107 3107 3139 3155 3)71 3)?1 o 0

RAO 11 31

3.04720[-01 6.0~~*17E-01 +01*160~-01 1.21 S8YE*00 1.523 *oE*o0 1. S263?t*O0 2.1X30-*00 2,*377 bE*oo 2.?4248E*O0
!:n.770E.00 3035] 92E.2n 3. b5b64t*O0 3.9613bF*Jn 4.26hoME*IJ04.570HoF*o0 4.875S2E*O0 S.1E024E*O0 S.484+6E*O0 S.78960E*O0
6.u+o+oE*oo 6.39Q12E*o0 6.70384E*o0 1.00n56F. On 7.3132 dF*O0 7.al Sun E.oo 7.92272E*O0 802 Z74*E*O0 8.53 ZlbE*O0 IJ. R36813E*O0
9.1*160E*O0

OtNSIIIES 30
1.141 !DuoE. u1 1.3175110 L.IJI 1.87500E. uI 1. R7SOOI.. O1 1.07 SOut.01 1.a750nE. ol 1.07 SOOE.01 1.8?500E.01 1.197500E.01 1,87 SO OE.01
1.e1500E. tIl 1.87 SO OL.01 1.19~500E*ol 1. RTSOOE*OI 1.87 SO OE*01 1. EJ7~OnE*Ol 1.87 SI)OE*U1 1.87500E*01 1.e7SOoE. oI 1.87 SO OEO01
1.t3?500f*ol 1.n7SOOE*Ol 1. S7500E*01 IO137SOOF*OI 1.n7500Fool l.dtsOOE*Ol 1..S7SOOE*O1 1*87 SO OE*01 1.87 SO Ot*ol 1.87 SO OE*01

zoMr. 4uMBtMs 30

1 1 1 1
1 1

1 1
1 1 1

1
1 1

1 1
1 1 1

1 1 1 I 1 1 I 1 1 1

MATCR!AL NO. 1

1

FIs:; IuM FNAC 10

1.01JOOOF-03 2.10000E-02 3*045 ~OF-01 Z*270*OF-01 ~.02600E-01 l* OhqZOE-O1 2. S2800E-02 6.~ooooE-03 Z. ZOO OOE-03 0.

Vt.L,lc I TIES
s.l U3,, oE. oI .3.70 ::oE.01 z03dlJf30E. ol 1.8000nE. ol 1.?4000+.001 7.5i??tJoE*o0 ●.562noE*Oo 2. T? ZOOE.00 1.67700t. oo 3.71000E-01

●E [Gl!?s 5

0. z.500no E-ol 2.5ooooc-ol 2. So130nr-ol 7.5ooouE-01

IJ114ECT; ONS 5

l.u Jo fIOE.OO-”f .76 b*7t-Ul-Z. Sti1931:-01 2.5 HI’J9F-01 7.74 S97$.-01

lttlf!bL FLU4 3no

1.0mooE-03 l.noonoC-o J 1.1)oo317C-n3 l.oOqonf-nJ 1.000 nUf-03 1.oo,lonE-03 1.onnQoE-03 l.onoooE-oJ 1.0000 oE-u3 1.oonoot-03
1. O*JO!IOE-03 1.000410 E-’13 1.00u13$E-fi J l.o~oon+. -’J3 l.nnon,l E-u J 1.on~8#nE-03 l.ono QoE-03 l.onoo~f-oa 1.0000 OE-03 1.0000 OE-03
1. OIIOOOE-03 1.000 rink-03 1.9ooo9t-03 1.000 oob’-Q3 1.000 oot-o~ 1.oono9E-03 l.onooo E-03 1.13nono E-03 1.oof300E-03 1.0000 oE-L13
201uouoE-OZ 2010020 E-(12 201000,JE-OZ 2* IO UOOE-O? 201000 LIE-02 20100017E-02 2.1000 oE-uz 2010000E-02 ZO1OOIJUE-U2 2.10000E-02
2. Iuooo E-u2 .?.1OUOOL-O2 Z.10000L-02 2*10’) OOE-112 ?.106001. -OZ 2.10000E-02 2.10000 E-IJ2 ?.10000E-02 2.1oou9E-o? Z.1OOOOE-O2
2.11109 fiC-U2 2.100 ~ot-L12 7olo OO?C-02 2.10100E-O? ?.101700~-02 2.10000E-02 2. Io090E-J2 ?.l OOOOE-O? 2.1 OOIJOE-O2 20100 OOE-OZ
3. IJ.05h JE-01 3.06350E-JI 3.0~56.IL-01 3.0*”~6fiE-01 3.0450 JE-131 3.0193 hoF-01 3.06 S60E-01 3.136560E-01 3.04500E-01 3.045 bO[-01
3.o.*5110E-01 3.06560E-JI J. O* SbOE-fll 3.0*560E-01 1.13* 56 JF-01 3. Ub5h(IF-111 3.ob5*oE-01 3.0k S60f-O\ 3.0+IYmo E-ol 3.045 bOE-01
3.0w360E-01 3.045 !Io E-01 3.0*503E-01 3.0*~60r-fil 3.n4360F-01 3.0*.9-oF-01 3.0 b56JE-ul 3.0105 +OF-01 3.0*5 +OL-01 3*06560E-01
2.2r O~OE-01 2.2~U40L-01 2.270 *oE-01 2.2 T040E-01 ?.2704.3L-01 2.2706 nE-01 2.27049E-01 2.?7060E-01 z. Z70+OL-01 z.z7060E-01
2.2~0-o E-ul 2.2~0.0L-01 2.2~0317L-01 2*270 +OE-JI 7.271) ~oC-01 2.-21 .3405-131 2.27040E-01 2.770 ~oL-01 2.?70*o L-u1 2.270 $oE-01
2.210 .oE-u1 2.21060E-01 2.2/IJ+JF. -u1 2.77040 ti-o I 7.27040E-u I 2.27 Jw11E-01 20270 *oE-ol 2.270 +oE-01 2.27000E-01 20270 *oE-01
3.026 @oE-01 3.02600t-Ul 3.92 bGi7E-01 3.02~20E-01 3.02000F-U1 3.02= I,0E-01 3.026017E-01 3.172600E-01 3.02 blJOL-01 3.02600E-01
3.02600E-01 3.02~OOE-01 3.02hOOE-ul 3.02500~:-013.0?500E-01 3.OZO!JOE-013.02hOOE-ol 3.02eOOt’-Ol3.026~0~-01 3.02600E-01
3.0~~ooE-01 3.02bOOE-01 3.9zeooc-nl 3.0zwoE-01 3.02000F-01 3.oz~,loE-ol3.02fJooE-ol 3.02600E-01 3.02600~-ol 3.0Z5.00E-01
1.0D82’JE-011.2~~20E-IJl1.05823E-01 1.06SZOE-01 1.06~20E-01 l.ohq?O~-O1 1.068?OE-01 1.06~20E-01 1.06820~-01 lS06d20E-01
l.O~bZOE-O1 1.0hn2n E-01 1.0 b8ZOE-01 1.17hY?o E-01 1.0hn20E-01 1.01J9ZOE-01 1.06 B? OE-01 1.06 S2fi C-01 i.ob H20L-01 1.061320E-0:
1.00 E120E-01 1.069 ZOC-01 1000 B? OE-O1 1.of1420E-01 1.0613 ZOF-01 1.0b*20F-01 1.068?OE-ol 1.06920E-01 1.0b820t-01 1006820E-01

63



2.RwooE-02 z.n2aooE-02”20#2nooC-07 2.n2900E-02 7AnoC-02 ?.nahw-oz 2.wfIooc-02 ?.$32RooE-02?Ca?nooc-o? 2.n2000C-02
2.nZdCOC-uZ 4.R4HooE-J2 .?.42800C-022.IA2~ooE-077.S?900C-U2 2.87#OnF-n2 .?.R2RooE-02 2.82ROOE-02 ?.d?nOOC-O? 201!2nOOE-02
2.02800C-U2 Z.n2ti00E-o?2.rn2a03E-97z.Mpmoot-J7 ~. f42qoo E-02 2.82* ooE-02 2.n2aooE-o~ ~.s?nooE-oz z,lJ~sooC-02 2.0znoo E-02
6.5 JoooF.-o3 A. SO IJOOE-03 6. SO OUOL’-93 6. SO) OOE-03 6.50000S-03 6.5001Jo E-03 6.50000C-03 6.50000E-03 6.500 GoE-03 6.50000[-03
6.5)ono E-03 0.50000C-03 6.50000E-03 6. SO OOOE-03 Ao50000t-03 6.500 u”F-03 6.50000E-03 6,50000E-03 6.500 J3E-03 6.5ooooc-03
6.5 JoooE-u3 6.soo(IoE-03 6.5uooo E-03 6. SnOOof-03 6.50000E-03 6.51JounF-03 6.50000E-03 6.50000E-03 6.500 coE-03 6. S0900E-03
2.2 Jo IJoE-03 z.2011017E-03 2.20000L-03 .2. zoooo F-03 .?.20000E-03 2.21soon E-03 2.20000E-03 20?oooo E-03 ?.200Gu E-03 Z,20000E-03
2..? IoooE-o3 2..? II I?oI?E-o.A 2..?uuo.JE-o3 ?.zoooof-03 2.20000c-03 Z.? OOOOC-03 2.20000E-03 ?.z17000E-03 2, ZOO COE-03 2.20000[-03
2.23000E-03 2.21JoooE-03 2.20000E-03 ?.20000E-n3 ?.?oo OOE-03 2..2 09nn E-O3 2.20000E-03 .2.20000E-03 2.200 co E-03 2.20000S-03
o. 0. 0. 0. 0. o*
o.

0.
0. 0. o*

0.
0. 0.

0. 0.
09

0. 0. 0. 0.
7EST C1l.JS5 SE CIION - M41L 43

IN 4A TERIAL 1. GROUP 1. SIG IG!GFI lfAs PEEN TQIINCAIED

IN *ATVAIAL l, GI?OUP 2* SIG IG. GPI NAS t3EEN TRUNCATED

IN 4ArER[AL lsGROUP 3* SCG(69C3P1 MAs 8EEN rRllMCAfEO

IN dArEW[dL l, Gf?OUP 6. SIG(G, GP! HAS 8EEN TQuNcATE13

IN .r4rcRl AL 1. GQOUP Se Slb(G*GPl nAS tiEEN 141 b4’CATEU .

IN ~ArERIAL 1.tiR13UP ho SIG IG. GP) wAS 8EEN rUllNCATEo

ItA N4TEuj AL l, GIAWP 7, SXGIG. W) HAS F!EE!J rWNC6TE0

IN 4AlEQIaL 1. GUOUP 8$ SIG IG. GP) HAS nCEN lR!INCATED

IN 4AT[Q1AL l, GROUP 9, SIG(60GP) HAS ftEEN TQllIdCATEO

IN 4ATER1AL l, GROUP 100 S1616$GPI HAS ISEEN lRllNCATErA

DIRECTION N~. REfLECTFLl I31RLCTION NO. WFIGMT OIRECT!OM CO!?fNt

1

2
3
b
s

CM I

0.
Z.2UOOOOUE-03
e*sooooooc-03
2.a7nooooE-02

l* Oh820UGE-01
3.0260000C-01
2.2 JO bOUOE-01
3.o*s13000t-ol
2.1000000? -02
1.0000 OOOE-33
1.0000 OOOE*OO

otI/Pv

o.
2.?ooolloot-03
6.50(JO(800E-03
~.Rzmuo,o17t-02

I.o&Pztl Lldk-ol
3*02tollon L-Gl
2.2? LI*OOOF--O1
3.0450 UOOL-01
Zelooouuof-oz
l.obcn,, ooL-03
l.noeuooot-oc

o. -1.000UOOX*OO
/.500 (lo130E-oI -7. ?45Q700E-01
.?.5009nooE-01 -2. SM1+OOOE-01
2.5000000E-01 2*5h19900E-01
2.5cnooooE-ol 7.765’? 700E-01

VtLOCITIES @?ouP

3.71 OOOOOL-O1 1

1.6770000t*oo
2.7r2000Qf .ofl ;
4.5 b2000f3t*fJn 6
7.5.? 21JOIJQE*O13 5
1.2* OfIn Oo[*Ol b
1. RIJO13000L.0) 7

2.3d RR OOok*Ol 8
3.7u4nt30fJf*ul 9
5.1929 *90F. ni 10
0. 11

0. 0, ‘“” -- o.-
0. 0, 0.
0. 0. 0.

uEIG~l X DIRECTION

-0.
-1.q36*92s~-131
-b.4549750E-02

6.65497SOE-OZ
1. ‘336*925C-01
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CROSS SECTION OF MATER!tL 1

lM(JuP 2 Gallup 3 fwouP 4 GROUP 6 GWWP 7 GROUP 8

1 ● . 7925 rt -02 lo75<9hE-02

0.5* IU5E-03
2.0mf. >6L-03
2.14245E-Q6
6.? Oh?dt-Ub
1. C8>>bE-02
1.tIll(J7fl-02
3.30~o{lE-u?
2.?232bC-02
1.76$ u7E-06

1.291 c6E-02

tl. ?e’/6<c-o3
1.53698F-03
1.5835 SE-06
1. L?*338F-05
7.52515E-03
1.337 h8E-02
3.02? ?’+F-O?
2.? b96nE-132
2.255?t)c-13h

.J.6733SE-L13

.. A11397E-03
).1.2711 F-03
1.?109%E-O*
5. 337 bQC-115
\.1b7R3E-@3
Q.171s. sIE-03
2.lb56(lE-02
I .N36’33E-uz

1.5b777E-04

7.3*291 E-ol

3.556 V;F-n7
b. btb25F-”6

1.026 b5F-n6
2.02533E-04
307157 PE-03
7.57226E-03
1.l16505F-nz
:.61233F-o?
6.8879 eE-nb

7.12319F-03

1.581 sflF-03
9.3 VQ55E-0+
4.561 b5E-06
5.7+4 n! E-04
3.19711 E-03
7.151? 19E-03
1 .256114E-02
7.80691 E-03
1.16820 E-03

13. ~Roo?E-03

4.63907F-03
1.2?e?7E-03
1. b2WSE-06
4.30745E-u6
3.2q M02E-03
8. 15 R45E-03
1.11112E-02
3.t’312?r-03
z.03!35zE-03

0.41 ]\9E-(13

5.39tl*oE-03
I .b566+t-03
z.88315E-(/4
5.77803E-06
3.03* 77t-03
R.34516E-U3
1.076’J2K-J2
i?.70n12E-03
1 .9zn89E-03

2 2.33*36E-02
3 5.710 u9f-c13
+ 5. Q61boE-G6
5 0.
6 3.11114F-02
7 6,9 bb39k -02
@ 6.067026-02
% z.935t.W-OZ

10 0.
11 0.
12 0.
13 0.
14 0.
15 0.
lb O.
17 0.
18 0.

GRljLIJ q

Y

o. 0.
0. II.
0. 0.
0. 0.
0. 0.
0. 0.
o* o.
0. 0.

cR{au.I 10 MO(IP

M047350E-OM t3. R4141F-n5 Z.9864bF-06 d.7flP6*t-06 2,2078 tit-03
o.
t).

0.
0.
0.
0.
0.

3.42no:f-(15 7.6436 hF-05 2.52105E-O6 h. SO192E-04
o.
0.
0.
0.
0.
0.

?.31070E-05 1.22487E-04 2.52, %9E-04
o. 0. 9.0000 OE-08
o. 0. r.
0. 0. 0,
0. 0. 0.
0. 0. n.

1

2
3
●

5
6
7
6

1:

1. H3s71f-n2

1.30 M30+-02
5.l17c3L-b3
1.1635 tt-n3
J. Q7Z$ZI-G5
~. Q8{ibF -03
1.351u>F-02
Q.S7U75:-03
1.Q6M$5L-U3
6.96?3*k-06

4.03 VZ7E-O?

3. P9,-bl E-02
2.1 ?,c*k. -ot
7./7”, 17*. -U3
?.oo~dtl~-of’
3.5*( .vbk. -o3
2,27u1!3L-02
n.3bt.7wE-03
1.61.$ U3F. -O3
4.7olt!3t-os
3,65t. dIF-04
6.19/ 95E-U4
1.42 I.lo E-O3
6.1 73h9t. -O4
I .bOb34k-U4
1.791 *7E-OS
o.
0.

11 1.0b577E -03
12 1. Q83*5!-03
13 b. Q5075t-o~
14 1.3946 .F-04
1S 1.555 Q6E-o S
Ib O.
11 00
16 0.

AVG 14SI)I(JS Vnl.lw

1.1 M519v6C-01
8.2*63970r-01
2.2$ln7Q?t*oo
●.3 Y5z386F*fJll
t.2297174C.00
1.0~R531LIL*ol
1.5052035E ●OI
2.002 q.973[ *o!
z.5~lflnll E.ol
3. Zlld QOQf .01

flRE4

o.
1.16 b8613E*o0
4.t’#a731$51f*oo

1.oslJ1571f*ol
1. U(069S61JF.01
2.9171032E*01
4.20u6786F.01
5,7175222E*OI
7, Ah77H62F. ol
‘3.4514143F.01

1
2
3

:
6
7
n
9
10

1.5.?36000E-01
6.5108OGOE-O1
7*61ROOOLE-01

o.
3.0472300 k-111
6. OV*. oouf. -u1
9.]41?loor#c-ol
I.?lhbaollk. co
].52.~oount. oo
!.112FJ200h. co
2.13iu*out*bo
2.h371b Llt1t.llo
2.74i*q011k*C2

l,06b52u LE*J0
1.3~12*u GE*o0
Io6?5qbOGt*O0
1.sao6Hou E.oo
2.285600 uE*o0
2059012 UUE*O0
2. b+4f?000E*C0
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3.19956 UOC*J0
3.506214 UOC*O0
3.no9000uc*oo
4ol13721Jut*oo
4.41#b4UUk*90
b.7z31buo<. oo
5.027 nhu LlE*oo
5.33261Juo E*130
5.6373 ?OLIE.00
S.$6?0600J..00
6.:46 ?601. E*OO
6.5 S16MIJtit*O0
6. b56200b F.JO
r.160Qzo LlE*130
7.4656400E*o0
7.77036 ULIE*O0
n.orE. oaou E.oo
8.3?9HOUOE*O0
Ij. bf16520LE.00
n.vF)92*o LIE. ol)

o.

ITE.AA11ON COIIMT

3.067 @!80nk*oo
3.35) W21JOC. (117
3.+5r.040nt*oo
3. IJbl JAo,lL*oo
4. Zbh O~Ollt*GO
4.57( .901J11L. uo
4.h7\>201iE*o0

s.l*ukbollL*uo
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