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DSN: A CDC-T600 FORTRAN PROGRAM FOR THE CALCULATION OF OME-DIMENSIONAL, MULTIGROUP
NEUTRON TRANSPORT, WORTH, AND PERSISTENT FISSION CHAIN PROBABILITY

by

Margaret W. Asirey and Clarence E. Lee

ABSTRACT

A CDC-T600 FORTRAN program is described for the calcula-
tion of one-dimensional, multigroup neutron transport, worth,
and persistent fission chain probability. A review is given

of the modifications necessary in a neutron transport code to

_permit calculation of probabilities, and the specific coding
changes are discussed in detail.

A listing of the program
DSN and a sample problem are given. (U)

I. INTRODUCTION

A review and derivation of the probability of
initiating a persistent fission chain was given in
1961 by Bell and Lee.l

In that report, & code, the
SNP code,

was described which utilized e numerical
solution to the neutron transport equation2 to ob-

tein a numerical solution to the nonlinear probabil-
ity problem.

Subsequently the lineer (one-dimensional) neu-
tron transport codes, originally coded in Floco II

for the IBM-TO9%, were transcribed and expandedj’
into FORTRAN and became known as DIF

With the retirement in 1971 of the IBM-TO9% at Los
Alamos, it became desirable to retain the calcula-
tional capability of the SNP code.

This report describes briefly those changes
made in the

code to modernize it to operate
on the CDC-7600 and to retain the calculational
capability of SNP. This new revised code, which has
the full capability of DIF, and SN2, i{s cur-
rently a CDC-7600, Class II, resident file and is
called DSN.

We review the calculation method in Sec. II,
discuss general programming moditications of DUN in

Sec¢. 111, and the speclific changes for probability

calculations in Sec. IV. A listing of the DSN code

is given {in Appendix A, and an input summary and
sample problem are givean in Appendix B.

II. REVIEW OF THE PROBABILITY CALCULATIONAL METHOD

We assume reader familiarity with LA-2608.1
Here we review only those aspects of the calcula-
tional method pertinent to the DSN code changes.

Let p(T,7,v) be the probability that a neutron

at position T with direction {1 and speed v produces
& divergent chain, Then, for stationary systems,
from Eq. (9) of LA-2608, we have

G.grad p(;,a,v) =0p -0, Ifdv'dﬁ'
x e (7,f,v = @ ,v")p(r, 0" ,v)
- 0 (F )| () (ep(F)) -

x5(T,v)
(™’ - ... ],

= (F,v)(1p(F))?

+

(1)

vhere

to(r) = f2(v')p(T,v" )av’ (2)

and




p(7,v) = [ad p(7,d,v) , (3)

with the boundary conditions p(rs,ﬁ,v) = 0 if Aen
2 0, anc f{v) 1s the normelized fission spectruam
(Jeev'yav' = 1),

In Eq. (1) the probability per cm that a neu-
tron will have a collision is 0(;,5,v). Assuming
that all collisions are either scattering (os), fis-
sion (of), or absorption (c;o-os-of), the ¥

n+l
teras are given by Eq. (6), LA-2608:

g A04-1).. (1-n) Y1 (T 1Y) )
1=0 n+l)! € weL)
where
\E, 1c} = Wr,q,v), (5)

and cz is the probability of i neutrons emerging
from a fission and V is the average number produced.
In multigroup, one-dimensional geometry, Eq.

(1) can be rewritten as

- Qegrad p (r,0) + o (r)p (r,f) = 5,(r,0) ,

(6)
vhere
s(rA) =8%r) + T T) (M
o) = 6 (r) + Q(r) ®
G
) " 5 Ty gy PR () (9)
FOEEMOMELE
5 (r)
and
~)1 = -7 = 2
Sg(r,ﬂ) = i' g' dv'dQ Os(r,vﬂ - v'Q")
X p(r,a,v)-sg(r) , (11)
wvith

G
e =2 = ' s
pglr) = [ adi'p (r,d"), P(r) = i ferret)

(12)

[

and the boundary condition pg(rmax’o) = 0, Qen 2 O,

In Egs. (7) and (11), 3§(r,ﬁ) is the standard
anisotropic source as computed by WDTF or DTF (Ref.
4), with the £ = O terms already accommodated for in
gZ(r). In Eq. (10) we have assumed that not more
than five neutrons are emitted per rission.l Com=-
parison of Eqs. (1) and (10), vwhere g is ey for
scattering (elastic or fnelastic), leads to Xy being
glven by ofv.

Except for the terms involving 9., Eq. (1) (plus
boundary conditions) is identical to that of the neu-
tron adjoint for eigenvalue k. The neutron edjoint
equation has the fission term Or(G/erp(;)) (vkere
k 1s the eigenvalue), instead of the term Gr(;,v)[ )
in Eq. (1).
linear terms of Egq. (1) in place of (% -l)orG(rp(r))

the problem is formally reduced to solving a neutron

Consequently, by introducing the non-

adjoint equation.

The DSN code, when operating in the mode to cale~
culate probability, begins by computing the adjoint
k distribution (neglecting the nonlinear term), then
multiples the distribution by & normalization factor
to satisfy the integral of Eq. (1) over the entire
It then iterates Eq. (1) after each outer
The DSN
code can be run as a multigroup, one-dimensional

system.

iteration and the solution is scaled again.

plane, cylinder, or sphere geometry with isotropic
or anisotropic scattering. Applications of these
techniques to two-dimensiondl calculations should be
straightforward. The procedure will now be described
in more detail.

The calculation is begun by solving the linear
eigenvalue problem in which Sg(r,a) is replaced by

0, (rIv_(r)P(r)
s(rn)-s(r)+s(r,n)+—5——5——

"collision source™ "fission source”

Once the solution to this problem has been found in
the standard manner, we test to deteramine if k > 1.
If so, we proceed with the calculation of the prob-
abllity pg(r).

factor A as determined from

First we scale pg(r) by a common

b Id; org(r)vg(r)P(r)(% -1)
g

)
—— P ( )x .
(%)

5
- & o, o(F) z(l)
g




This normalization Lnsures that if AP(r) is used to
compute Qg(r), Eq. (10), then the integral of Eq.
(Recall
that we neglected the nonlinear terms in the k cal-
culation.) From AP(r) we then form Qg(r) and use it
as & fixed source during the next outer iteratlion.

(1) over angle and volume is satisfied.

At the end of each outer iteration, & new ps(r) and
P(r) have been determined, using Eq. (12).
value of k is computed from the ratio of the new
ﬁfofvp to the old chfvp. In addition, a new scale
factor is determined such that the integral of Eq.

A new

(1) over the entire system holds when the new pg(r)

are used. Thus, N\ is found from the relationship

L & 0y (r)v(r)R(e)(5 - 1) + T [&F Q)
g g

X, {r)
1-1 M i 11 _
P (r)n =0,

(15)

r [ar ();(1)
+ o} r N
4 fg i=2

and the new velue of AP 1is used to coampute the new
Qg(r) vhich is held fixed during the next outer it-
eration. This overall iteration procedure is con-
tinued until k and A\ are within € (specified) of
unity, &t which point we have achieved a "converged"
solution to Eq. (1).

The original SNP code used a Newton-Raphson
technique to determine A from Eq. (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 Newton-Rephson method will sowme-
times settle on the magnitude of the complex root
and then the overall N will oscillate about some
value rather than uniforamly converge to unity.

A simple remedy for this difficulty is achieved
by evaluating directly the roots of Eq. (15) and by
performing the scaling using the reel root closest
to unity (comparisons being made by mapping all
roots onto (1, ®) and ignoring roots smaller than
10-10

ently vorks, and removes the necessity of slowly

before the wapping). This procedure appar-
turning on the nonlinear terms of Eq. (15) (as was
done previously i{n 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) s exhibited in the monitor print.

IIT. GENERAL PROGRAMMING 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 DSN

The general changes and differences are as
follows:

(1) The code has been tidied by using the
TIDY program.

(2) It hes been transferred from the AFWL edit
program to the more sophisticated UPDATE program.
UPDATE is maintained on the CDC-7600 by LASL's C-
Division, whereas AFWL 1is not.

(3) The code has been transferred to a Cless
I1, Resident file (with backup tape) on the CDC-

7600 to take advantage of “"Cafeteria" instant turn-
around for short (30 sec) problems (equivalent to
CDC-6600 2-min-plus problems) with an overall page
limit of SO (TL=30S, PL=50).

(%) The code has been revised to 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 will
search for this card, and continue with the next
problem, until it reaches the EOJ card (§EJ).

(5) The ordering of the subroutines has been
made more logicel:

Main Control Routines DSN, DTF
Input Routines REAG, REAI, RECS,
SNCN, CLEAR

Initialization Routines ADJREV, IFUNC,
MIXCX, RMAVGF,

DSOUR, FCSOUR
OUTER, INNER,
TOTGP, FISSN,
NEWPAR

Computation Routines

Special Computation Routines
Worth Calculation
Probability Calculation

INTEG, UPSET

PASS2, NEWPOL,
SCPTACO, SCALE

Output Routines FINPR, PRNT

A particular edvantage to this arrangement is
that it will be easy to convert to OVERLAY should it
be needed.



(6) Additional chenges:

(a)

(v)

The manner of handling the Negative

Flux Fixup has been changed so that

the step function is the natural de-

fault value but the DFF mode can be (6)
obtained by setting the parameter

ICE negative.

Other convergence methods, which were

removed when the Negative Alpha treat-

1 Distributed Source - IM long
and Source Spectrum - IGM long
2 Distributed Source - MM long
and Source Spectrum - IGM long
Input of cross sectlions, fission spectrum,
and velocities: MCR, MTP

ment was added (in particular the
quadratic approximation technique),
have been reinserted into the code.

In making these changes many difficulties were

encountered tecause of the particular manner in
If further
changes are to be made, 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

soeared densities as in the original DSN code.2

vhich integer parameters are stored.

We now note some changes in the input options

not documented elsewhere:
(1) Degree of S, Quadrature: ISN
Degrees 2, 4, 8, 16 are available inter-
nally. If they are to be read in from
cards, ISN is set hegacive.
(2) Input flux guess options: IFN
IFN = -2: Flux from tape or disk - IGM
long
-1l: Flux from cards - IGM long
O: Pissions from tape - IM long
1: Equal fractions to fisslons -
IM long
2: Equal fractions to fiux -
IM*ICM long
(3) Theory desired: ITH
ITH = O Regular
1 Adjoint
2 Worth
3 Probability
(4) Position in the cross-section table of
self scatter: IHS. If IHS < O, cross-
section prints are suppressed.
(5) fType of Distributed Source: IQM
IM = -2 Surface source - MM*IGM long
-1 Distributed source - IGM long
O None

MCR > O: Materials from cards, spectrum
and velocities from tape

MCR < 0: Spectrum and velocities also
from cards

MIP > O: Materials, spectrum, and veloc-~
ities from tape

MTP < O: Materials from tape, spectrum

and velocities from cards.
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
sign of IGE is used.

IGE > 0: Step function (default option)
IGE < 0: 014 method (DTF) of fixup ia
used.

IV. PROGRAMMING MODIFICATIONS FOR PROBABILITY CAL-

CULATION

We will outline briefly the particular coding
additions that were made for the probability cal-
culation., The calculation is performed 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, where 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, (EV), is tested. If k is less
than one, the program is exited and a comment is
printed to this effect.
Phase B is entered.

In Phase B, we enter subroutine PASS2, at the
end of which we return to the sequence OUTER, INNER,
TOIGP, and PASS2 again after one iteration. This
cycling continues until both EV and XLA are within
EPS of 1.0.
scripts are given in FORTRAN type formaet where the
I=1,2, ..., IM (nunober of inter-
vals), G~ 1, 2, . . . , IGM (number of groups},
and L=1,2, ..., IZM (number of zones).

If k is greater than one,

In the description that follows, sub-

ranges are:



On the first entry (only) to PASS2 the follow-
ing operations are performed
= = y *
(1) Form P, = FIMP T P(I)*v(I)

(2) Use FTMP to scale the fissions and fluxes
from the Phase A calculation:
F(1) = F(I)*EV/FIMP
XN(1,G) = XN(I,G)/FTMP .
(3) Set the following triggers and values:
IPRE = 2, ICVT = O, XLA = 1
F, ;g * FSUM = FIMP/EV .
(4) Normalize the XKE block to unity:
XKE(G) = xxx(c)/g XKE(G) .
On subsequent entries to PASS2 we bypass the
above initializations and:
(1) Coampute new fissions and & new sum (the
old one having been saved as FSUM):

F(I) = T XKE(G)*XN(1,G)
G

Floy = FIMP = !I: F(1)*v(I) .
In gll cases we then compute the new eigenvalue
from F _ /F 4 = FIMP/FSUM. It is tested for con-
vergence within EPS of 1.0. If the problem 1s con-
verged, the trigger ICVT i{s set to one.
Next we proceed to determine the scaling parem-

eter A (xXLA) from the following: Let

r(x)§B+xx2+x%<)+x5xh+x“x5=o,
where
X, ® IYG(-1)K’C(J,I,G)'V(I)’(F(I))K*DF(I)
»

for K= 2, «evey, 5 and J = K-1 ,

ss(lﬁ-l)“31¢32,

B = ¥ C(N,I,G)*F(I)*DF(I)*v(I)
1,6
for N = IHT-1 = position of va© ,
B2 = T v(I)*Q(I1,6) (initially zero) ,

1,6
and

Q(1,6) = - ¥ (-1)%*(r(1)Ypr(1)*c(s,1,0)
K

for K= 2, ..., 5 and J = K-1 .

After the coefficients of f(A)} have been forwmed,
the subroutine NEWPOL" {s used to solve for all
roots, real and imaginary. From these roots the

* NEWPOL and SCPTACO (used by NEWPOL) were coded by
Billy L. Buzbee and John H. Hancock, LASL Group C-é.

code selects the real positive (> 10'10) one clos-
est to unity. This scale factor, A (=XIA), is then
used to scale the fissions, scalar fluxes and, if
anisotropic, the angular fluxes by

F(I) = F(I)*xLA

XN(I,G) = XN(I,G)*XLA

XND(P,M) = XND(P,M)*X1A ,

vhere P = 1, ..., IMtl and M = 1, ..., MM.

From these scaled values we recompute the
source term, Q(I,G), defined above, and in eddition,
the volume weighted fission sum, FG(C), and volume
welghted source term, QG(G),

Fo(cg) = ?F(I)*V(I)*DF(I)*C(N,I,G)

for N = IHT-1 = position of vcr
QG(G) =z Q(I)G)W(I) »
I

and finally we recompute Fol = FSUM as described

d
above.

This overall loop ends on two tests:

(1) 1If the iteration counter, ICC, is greater
than the number of iterations allowed, ICM, the
final print exit is taken.

(2) 1If the convergence trigger, ICVT has been
set to one and XLA {s within EPS of 1.0, then the
final print exit 1is taken.

(3) 1f neither of the conditions (1) or (2)
is satisfied, we return to the main con*rol routine,
DIF, which cycles through OUTER, INNER, TOTGP, and
back to PASS2.

(k) 1If either of the conditions (1) or (2)
is satisfied, IFRE is set to 3 and on return to
DTF, control is transferred to the final print rou-
tine, FINFR.

In eddition to the standard DTF output, the
following special output (IFRE=3) has been added:

(1) For each material, tables are given
vhich consist of:

(a) Total mass of material M
MASS = ? DF(1)*V(I), where material

) M is contained in cell I.

(b) A sum for each group, labelled
SIGMA 0, consisting of
SUM(G) = i‘ DF(I)"N(G,I)*v(I)/VE(G).

(c) Then a sum for each group and each
table position of the cross-section
table for K = 1, ..., IHT




SUM(K,C) = ¥ xN(G,I)*DF(I)*v(I)*c(X,G,L) , REFERENCES
I

1.
vhere L is the index of the material.

(2) Finally, speclal output for probability
calculations includes the following:

(a) A table of "fluxes,” multiplied by
the density for each space point and
the cross section in position 5, is
prepared and printed for each group: 3.
sP(1,¢) = ¢(5,G,L)*DF(1)*(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(I1,G)*v(1)

1,6
PIP = 1.0 - ' T .

The programming modifications reproduce the re-
sults of SNP test problems to 1 part in 107 (epsi-
lon) in flux, eigenvalue, and probability when the
same initial conditions, direction sets, cross-sec-
tions, and spaciags are used. The new scaling tech-
nique converges about 10-20% faster than does the

Newvtor-Raphson.
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K. D. Lathrop, "DTF-1IV, a FORTRAN-IV Program
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tific Laboratory Report LA-5373 (July 165).



SUBROUTY 11t

wDIF
urE
RECS
REAL
REAG
SNCN
CLEAR
A04RLY
1FUNC
AMAVOF
MIxCX
OSOUR
FCSOUR
NEwPAR

APPENDIX A

DSN PROGRAM LISTING

Canp
HUMHER

!

is
533
(.17 ]
687
%6
¥o7y
92y
M99
1027
1108
1151
e
1225

SURKQUT INE CARD

NUMARER
NEGALF 1315
OUTER 1395
INNER 1712
FISSN 1940
Totee 2032
UPSEY ) 2116
INTEG 2127
PASS2 2437
NEWPOL 2644
SCPTACO 2758
SCALE 2807
FINPR 2814
PANT 3046
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TO PREVENT TRUNCATIO? CHANGE THIS VALUE aNp LENGTM OF COMMON A

1AL = 18700

TREUS3N0V.0

NSN

nSN
OSN
nsSN
OSN
DSN
NSN
nSN
NSN
oSN
DSN
NSN
OSN
OSN
DSN
0SSN
aLPHA
ALPHA
ALPKA
DSN
I'SN
SN
NSN
NSN
nSN
DSN
SN
NSN
1SN
nNSN
(SN
NSN
NSN
DSN
NSN
ASN
[$117}
NSN
NSN
NSN
1SN
QSN
OSN
{ISN
DSN
DSN
DSN
DSN
OSN
NSN
{)SN
NSN
DSN
DSN
NnSN
DSN
OSN
asN

99002
00003
0Quus
[TEIES
0nn0g
[ [V RS
8onnu

Quly
00310
99911
0012
00713
0071
00918
0gule
aanl?
00102
0n9u3
AQg0ne
0nuly
LEPL]
aoull
0on22
[LITX]
0n)2s
0ov2h
00nen
6grar
00424
0pn2e
001139
ag031l
0nu32
00n3)
doulsé
00n3%
0004k
00932
0nNnIn
aouiv
80v40
a0del
0062
LY TR
00164
L LUYYTY
0Qten
LY
an0en
0008y
00059
0gvsS1
00052
000513
0n0Se
0005
Q0056
20057



99
1]
Al
62
»3
ne
~5
ne
h?
1]
n9
10

12
73
14
5
76
7
R
79
A0
al
2
A3
46
35
A6
ar
AR
L] ]
o

2
IR
TN
95
9
K24
L)
99
130
101
[¥'4
123
10a
Loy
1T
vy
lun
lug
110
in
112
113
11s
115
11s
1854
1in

40
50
60

0

80

99

100

O 10 (=141009

IF (lelFeb0) a(l)=0en

tatli=n

FOKMATY (12441

TN Tty

MEAD (1924202112191 2)

IF (EDredlU)y 3,59

CONT It

WRITE (9:201 A1) 41301012}

FORMAT (L2t

WEAU ((GenDd (1At el=10D1)

FOUMAT (AEL2.)

PEAU (1dabD) tull)elxle] s}

WRTTE (Qe701tlallleladeiN)

wRITE (Gen0)(1AlT1el=1642])

WRITE (94900 (LACI) 9122643

wATTE (941001 (atT)ol3labNy

FORMAT (1m0e2/m  IN  [PENTIFICATION NUMHFP.6NXe1R/3%H  ITH  THEORY
1 (0Z71=PLGUILARZANJINTNT) 9K [B/55H ISCT  SCATTERING (0/N=ISNTRUPIC/
2MTH OROER AMISATRAPIC) 33X el 703 TSN HIADIRATURE (Stie PN=]e DPN/
d2=1s FTCal 0654eTH/651 IGFE  GEOMETRY (1/2/18OLANE/CYLTNDER/SPHERE)
e IANIH/TIN 1AL/ TR L FFI/RIGHT KOUNDARY LOMDITION (0/1/72sVACUUM/RE
SELECTIVEZPERTUNIC) o I 7o Tt/221  1LM  HUMBRIC NF TNNESeAAXs187/26H ™
A NUMHER OF [4TFRVALSeA2Xe18737%  IFN  TUPNIT GUESS (0/1xFISSTON/FL
TOR)+SECo [R/ZTR [EVT EULENVALUE TYPE (0/1/2/3/76/75=SQUNCE/R/7aLPFHA/C
AINNCENTAATIUN/ZUFLTA/ZR DTG 010X (/3 1M NUMAER OF GROUPS+65Ke ]
M/eTH  IKT  POSITION OF TOTAL LRQSS SECTION IN TAHLE+4lXe18)

FORMAT (SeM  LHS POSITIAN NF SFLF=SCATTI'® CROSS SECTION 11 TAMLE.
13aXe104/7331 T CRNSS SFCTINON TAMIE LENGTHSSX 18739 S NUMKE
e 0F MIATUNE SPECIFIFATIONS 49Re18/631¢ MCR/MTP NUMRER NF MATERTAL
ICROSS SECTIO0 IS QFAD FRAM CARUS/ZiIIISAe9Re210/132H MT  TOTAL MUIKER
wOF MATFAIALSsD6XeJAR/Gen [HVT  CaRAMETRIC KIRFNVALUE TYPE (0/1/2=N0O
DME/R/ALPHAY o Sex e 187724 10 DISTRIRUTED SNURCE INDTCATOR (?/1/2'N
UINE/REGULAR/FIRST COLLISIONI elaxeio/adH (14 INNER [fERATION MaXx]
Pigw (PER GRNAUIY) s6hXe [0/ (DI MRINT ANGHLAR FLUX (a/lan/VES)'S
ANReN)

FORAAT («yr  IN2  PMINT WALANCE TAHLES WY cinyP (0/)13N0/YES) o 39X
IH/8TH  IDY Pe1aY ACTIVITIFS RY 20NHE (9/M=mn/YES=LENGIA OF J3) 31X
CeIR/74nit  ID&  PUINT ACTIVITIES MY WADIUS (n/)INO/YES) se2Ke[H/0K
SICHA OUTER (TLRATINN MaaATMUIMGR e IH/8aM INnT NIFFUSINN THEORY OPTY
STON {(Y/1SNNZYES=FNTER \PPLICAR! F GHOUPS=AFTFR CRNSS SECTIONSIeIR/T
San It ITERATION CHUNT (NON=ZFRN DNLY FOR PRNBLEM STARTIMG FROM
OFLUR DU'MP) 164 I8/76it TTL  INKER ITERATION LIMIT USEN UNTIL ONE M
PIRUS LAMSGDR IS 4ITHIN TEN®FPSe1eXe1R/5@H TXS  FLUOR rROSS SFCTTON
HAS IF ZVRO/TRUNCATE 1+ NON=7ERO o30Xe18//)

FoeMAT (21N FV  ELUENVALUF THYSTXWIPEIA, 7728 EVM  EJU{NVALUE
LAUIF 1M RS20 eb 1 ae /2% FPS  CAINVERGENCE CUITERIONISOLIELIS,T/5RN E
2PSA  SPEGTAL CONVEROYNCE CRITFRION=USED ONi Y 1° NUN=ZFrRO'2NXsF18a7
sr22n nt HICKLING PACTORGSORGELBT/2BH LY/NT AUCKLING HEIGHT/DEP
WTHEIAA2F 10,7724 Xt NOSMALIZATION FACTARGS] . n186 T/ PY P
BANMHUTRIC ET1GHNVALUF 0% ¢E1Yo7726H XEPS RFELAXATIIN FACTOH (HAXWELY
e T/73AH YLAL /XL.aX LAMUDA {ONFR/ZMIGHER LIM{Te28X02E.- 6477294 XAOM  NF.
Ta PARANMETER MUDIFIFH«wVAEIR,T/7)

COMPUTY IN[T[aL VALUES

At2lisi,n

AlP2)m6,2331R%)

A(23)1314.56h 3706

Al2e12),0

A{2Y5)1=2,5

A(201=,333333333

21
NSN
NSN
NSN
NSN
OSN
OSHM
NSN
VSN
NSN
$R-1]]
NSN
nSN
NSN
NSN
NSN
0OSN
nsSn
NSN
NSN
(ISN
NSN
DSN
SN
SN
NSN
NSN
DSN
NSN
SN
NSN
NSN
NSN
HSM
OSN
nSN
SN
NSN
NSN
DSN
NSN
NSN
DSN
DSN
nSKN
OSN
115N
NSN
SN
NSN
(B2
NSN
OSN
IISN
DSN
DSN
OSN
D3N
DLN
DSN

00058
00059
00060
00961
007302
00Vb3
[LEED
0nites
[LTLYY
ooun?
00068
0noey
0nn o
[LLEAY
anor2
LI X]
00U7s
0on7s
0ne7e
nonrT
onnty
06979
00080
0NUR1L
0nnn
0nusl
0onge
oouss
LLEETY
cooar
009%uA
0N9KY
000920
00091
00992
Q0N93
onuve
0nn9s
0Nng9e
LDL R g
00098
00099
03100
00101
ontio2
00103
0010«
0010s
0olun
09107
00104
00sus
00110
0011l
0oli2
IR &
Galle
0011%
001ls
0nLL?




10

119
120
121
122
123
124
t2s
126
127
128
19
140
|8
132
13
134
1i4s
146
tay
13a
liv
e ]
11
le2
13
les
148
146
la7
1o
1e9
1%
[
te2
1s3
[E1)
15%
156
187
(LY
(51}
1n0
lol
1n2
163
los
ins
o
1n?
lul
19
170
7
172
13
174
134
176
irr
178

120

140

140

tSk=0

IF (IGr.6T,0! G0 TO L1
1SF=]

J6Fx=10E

COMT IMUE

P )

IF (1TH.NEL.DY GO YO 120
FSuman,y

ICLTR 2N

[Tzl

COnT Lk

(F (ITH,NE,2) GN TO 1210
1TH=0

{EVT==[ABS{IEVT)

CONT L.k

MO Mo THM

BAL =0.0

MME JAUS(ISN) o)

IF U160 c€de2) MME{TAIISIISNI®(LABS(ISNI v4) ) /74

Mzl

MGEMMS [ M

TR (N 1 GH

1Px Mol

MIaMMe [

12P=12uel

1R=[GMe ]
HLETABS (MCRY » [aHS (MTH)
IF (ISCT4LT, 1) GO TO la0
MU ISCT

TF (TUf JEQ.2) NME(NM®(NMsa)) /6

COMPUTE STORABE REQUIRTMENTS AnD STORAGE INDICES

1LOAFHZY

JUF TLUAF R MO

JR2IVF + (M

S ERE PN

JVERJK Lo LGP

JRJVE o LGB

JuzJwert

JYNEJU M

JERJUWitenm

JurJFe P

JHE INe [ G

JRME i e NS

Juiz JRM

F (Ian3{IEVT) JEQ,8) JNTJRMeTZI4
ACxJ0

IF (lanS{IQ4t.EN.1) .JCxUNelG
TF (LaNSUI0M) oFN,2) JLTJUNONG
IF (ILvTetQe=1,0R,1EYT . EQe=2) JCZJQeMG
{F (LENCOT,0 JCuJQeln
JLxJCe [HHe [GHeMT
HAUTEIL o AMONM

ARE 2. 0G0 TGP

JHRAZIN e TGP

JArJRno [V

JVJAe ¥

JAYsJve [P

JNAsJdave [P

Jmedtiaemt

JucEJunesg

SN
NSN
DSN
1311
NPSN
SN
DSN
NSN
NSN
SN
NSN
hsn
DSN
NSN
SN
NDSN
osn
oSN
oSN
0SN
DSN
USN
NSN
NSN
SN
nSN
NSN
nSN
nSN
OSN
DSN
LSN
SN
HSN
DSN
hSN
SN
SN
NSN
nSN
SN
nSN
OSSN
DSN
NSN
nSN
OSN
DSN
nsn
DSN
NSN
DSN
NSN
NSN
NSN
DSN
nSN
DSN
DSN
DSN

ooLla
06119
onleo
gal2l
oole2
out2ld
0N 24
0nl12s
00126
00127
[ RP-L}
enle29
00130
aolal
0n132
0nl33
0al3e
0n13%
0013n
00137
0nlaAa
00139
00le0
00lal
00142
00143
0014a
0ulay
[ LR YN
00167
ontan
00ley
[12%-11
09151
onlse
03153
onlve
00185
[ LRY-T.)
onls?y
[L3E1]
001%9
00100
00161l
Q062
00163
00les
001as
0016a
00167
0ote8
001n9
goiv0
o017
aotr7e
00174
001t 7s
0017%
0017
00177




179
1110
14
182
thl
104
iRS
L1
187
168
169
ino
141
192
193
Tug
19s
146
197
198
199
2u0
201
2uw2
an3
2us
205
20
2any
any
219
210
211
212

219
220
221
2722
273
274
ar’s
o726

278
hid
240
231
232
233
234
235
234
237
238

180

JWISEJUCent
JRSEJiIGeM]
AXEJRS e THM
JusJdXeTionm
JFGzJL

IF {IHRGERL L) JFGEJHeMG
JTREJE e [GP
JSREJTRe [GM
JSGIJYSee M
JSHEJShe 1GP
JCTEJSne P
JLSIYCTe M
JCHZJCN e TN
JSAZJICHeIMOTSCT
JHUNE S e THOM
NENEN TN
JHUZ S Je TMONK
JNLEJHO oMM
JRIBJNL ¢ IGP
JAF=JRL o [GP
JSTaJab eM]
UNAZJGTeIM
JATaJHAeIM
JHIBJAT o [HOMM
JIOBJHT oMM
JHE ST eMpe
JNRTJf e IM
JORsJHIHe M
JSCEJUR oMM
JAGR IS e IGP
JNGEJAGe I (P
JFNT JNGe 160
JOGEJ Ne TGP
JSveJuGe 1GP
JNe2JS e 1GP
JCASUNIte TP
NMAS200
KM/EKMAe [ M
ANMRIKMZ e [2M
AMCSKMp o MS
AMT=KHCeMS
AGTZKMT oMTH
RMIREKGT e [GH
AMIZTKMI oMM
AexKMIe (NI
KQ=JCue M

JT=KQ

IF (LANSTINM) c€e2) ITaKQOMM
JHSUBJTe1ZPe (MM |S)
JSZEJSHe INMe 1Y)
EL NN TIPS C Y]
JI53JT3etn3012P
JEINRYTSe[p3e M
IF (1STIGM(le1tVT),.EQ.1) GO TO 150
JGTEIF IN
JdTHsJLsetGROLIP
JISeJTFeIM
JYTJTSe (14
JFINEQTYeIM
CONTTIHIE

NSN
OSN
NSN
NSN
OSN
LSN
nSN
DSN
nSN
NSN
LSN
NSN
DSN
OSN
DSN
NSN
DSN
NSN
NSN
NSN
DSN

.DSN

OSN
DSN
HSN
OSN
NSN
DSN
nSN
DSN
NSN
DSN
DSN
OSN
PSN
OSN
NSN
DSN
DOSN
NSN
OSH
DSN
nSN
OSN
DSN
NSN
DSN
NSN
OSN
OSN
NN
NSN
NSN
nSN
NSN
DSN
NSN
USN
NSN
DSN

00)7R
60179
00140
001A1
solu2
001A3
00184
00i8s
[ LILT
0OlHY
00la8
00tuy
00t490
00191
0o01v2
0n193
00194
0019%
[[LRE I}
votey
[LIET]
00199
0020
00¢n1
00202
00203
nn204
01205
0n206
00207
00204
00209
0n2ie
Qo2il
00212
00213
an2le
oo21%
0o0zl6
00217
n21a
00219
00227
00221
oor22
on223
00224
0nees
unzze
00227
0oven
00729
00230
00231
00232
00433
0073s
00235
00236
00237

11




12

9
240

2n9
240
2%1
242
25)
254
419
244
24H?
248
249
200
20}
2n2
en3
204
2u8
4n6
267
2un
2n9
270
2N
272
273
274
218
2
2M
218
279
2n0
201
au?
243
214
2us
2ns
2487
208
289
290
291
292
2v)
E LY
295
2494
v
2NR

c STARTING INDILES
no 16y 1=z1,70

100 IA(le120)1E[ALLeGN) =]
JrallarMeeln)
JTNTALEJF INeITOT]
WRITE (N4170)JTNTTIeJr INeJTOTAL
WRTTE 1(950)11a811)el=1sl02)
IF (JFTita 6T Ina) RETURN

170 FORMAT (L 7HATHTEGER STARAGF=15/26H FLOATING POINTY STORAGE®T5/20M T

1OTAL NATA STOHAREXIA AN JORDSe//)
ho l8u 1281 JF IN
180 atl)=o,
4 READ Pan !l
Ccall KHEAG (A1 JR) s IP e LHRANIT sb6h )
[ READ 0P NSTTLIES
CALL WFAG (ALGJDFY o IMa6HDENSTITIANIES H
[ READ ZONF. NUMHF IS
Call #FAT (T&C(KMAY ¢ I'eANZONE NsAHUMBERS)
c READ MaTERTAL NUMBERS
CALL KEAT (TaiXAZY o 1/7MenHMATER[+GHAL NOG}
IF (IrianT,0) RETURN
1IF (MTP.GT.A) GO TO 194
[ KREAD FISSION PRACTIONS AND VELOCITIES
CALL Wt AG (ALK 9 IGMe4/MFISSTO«6HN FRAC)
CALL REAG (ALJVE) v 1GHeANVELOCT «6HTIES )
1F 1p147,0) RETURN
C RLAU JUANRATIHKE COEF#F ICIENTS
[ CUFCK FOR INTLRNaL StI FONSTANTS
190 IF (ISM.L.Teat GO TO 210
¥ (IuR.MEL2Y AN TO 209
du SN/ 2=]
Lal(J®(Jel10({2% 10711 /0e35
WO Ta 296 .
200 =1
IF (ISN.EN,2) A TO 250
IF (ISHFU.6} GD TO e
1F {ISN.EQ. 8} GO TO 240
1F (ISH,EQ.160 GO TO 220
210 CALL NFAB {A{JW) eMMotsl WEIGMIEHTS )
CALL REAB (ALJNY eMMetH DIRFCoOMTIONS )
1 (JER.GT,0) RETURN

GO TO 270
c L OAU STaNDARD S CONGSTANTS FROM INTERNAL TaARLES
220 L&l 9
230 12t %
260 L 3ged
25¢ RENE]
L% WiV
Mz ¢NMa |
N 260 I3l eM
aAlJIeSNY L)
AIK)ISSWD(T])
Jdzgel

260 xExel]

210 [F (ISIGN{1eILVT) oFQ =11 CALL VIPSET {IP 1Mo IGHoALJAF))

(4 NONE WITH UNCONUTTINNAL INPUTeess
c TEST PRk FISSION AR bpLuL 1HPUT

1F (TARSUEPNI aFe0e AN ISTGNI] o IFN) (EGe=)) CALL REAG (A(JF) s IMopNF

LISSEQemnNS )

1F (IPNeFUe=11 CALL MEAG (A(IN) ¢ 1Ge6MINITIA6HL FLUX)

DSN
DSN
DSN
NSN
NSN
DSN
OSN
OSN
NSN
131
OSN
NSN
OSN
NSN
OSN
NSN
NSN
NSN
DSN
DSN
DSN
OSN
DSN
NSN
NSN
NSN
NSN
NSN
DSN
DSN
NS
NSN
OSN
OSN
OSN
DSN
OSN
nSN
DSN
nSN
DSN
DSN
NSN
NSN
nsy
NSN
SN
NSN
NSN
DSN
DSN
NSN
NSN
NSN
NSN
NSN
OSN
NSN
NSN
nNSN

00238
00239y
00740
00261
0nesd
00743
00¢es
00c46S
007et
00247
0n2eu
00749
00250
00251
00452
00293
00254
00255
00256
00257
00258
00259
0n260
00261
0ore
007461
00764
0nens
00756
00/67
on?nn
[ LYLL]
002170
00271
00272
00’73
on27e
0n27s
00270
00277
oo2re
00479
00440
0n48l
00,82
000M3
[ 1: Y T
0072K5%
00/u6
00-87
00248
00249
q0290
00791
00292
00292
00294
002498
00296
00297




jen
329
3w
XD
33
333
33
338
N6
37
3la
3de
3Je0
Jeol
382
EL3 ]
Jas
k21 )
346
o7
R LY ]
349
350
b L}
N2
353
I5e
Iss
356
57
1548

280
[+
290

320

330
380

350

IF (lr.57,01 RETURN

JagMe

1F ([tHFN.=2) REWMIND A

tF (IFHNaFN,=3) RFAD (M (ALT) e TmUNY)

IF ([FleFUe=2) HFuiND n

IF (ISIGN({LIFN)JENL~1) GO TO 290
Mala/ZFiNATL IO

Al aJf

IF (IFH.GT 0 glagn

J2=id

TF (IFHaGT N JASIGH

DO ¢nu JYisl. a2

Ccale

0o 280 Jexieln

At plrarn

CaC-9

JizJdls]

FEST Foll MIATIIRE COMMANDS

{F (M3,LE.0) Ba fO )0

CAMLL REAT (TACKMH) ¢MSeAHMIX NUsHHIABER )
CALL REAT (TAUIKMEC) ¢MSeAAMIX COvAHMMAND )
CALL A1 a% tALJMI) sMSsoNMTX DEsSHNSITY )
1F (1CR.GT,0) QETUAN

TEST FOR DELTA CALCULATION

IF (1ARSIIFVT) NEese} GN TO 310

HEWD HAUTAL “UNIFIERS

CALL HEAG (a(JRM) 41211 hHRADTAL«6H MODS )
IF tIER.6T7,0) RETURN

TESY Fan DISTICIHUTED SNURCF

IF (LAMS(IUM) cFQ.0) 6 TO 340

IF (1M En,=11 CALL PEAG (ALJOI+1G16HDEISTe +HMSOURCED
IF (TUM BN, =21 CALL PEAG (AJQ) +MGe6NSURK 4 +6HSOQUNCE)

IF (IEN.GT,VU) RETURN °
IF (lui,LT,01 GO TO 3an
IF (ISIGN{JeTNMILEN,=1) GO TO 360

IF (104 6TV ORGISIGNIISIEVT}4KQe=1) CALL OFEAG (ALJRS) ¢ IGM16HSOURC

IFebn SPECT)

Jlxmm

IF (10MENGY) JIsiN

CALL HFAG (A0.00) eJ)enASOURCE s6M DIST,)
IF (1ER.6T,0) RETURN

B NLENIES

JezJUe Ut

DU 320 1=2.IGM

No 320 J=JG.JI

A(JeIZA(N)

JosJbe|

J2zJRS e [GM=~]

JIsJu

0O 330 JaJRSJD

00 330 I=legd

Al =A(JyeA ()

J3md3e]

TESY Foll NUCLINES TO KRE READ FHOM OISK ANDCARDS
ATPAZT AN (UTP)

(F (MT,'a.ENR.0) 60 TO 380

CALL RFAT (TAIKMT}oMTPASAMNISK Ms6NAT NO,)
CALL RECS (ALUC) o INMe[GMIMT)

DONE WITH INPUTeSsss

CUOMPUTC AND PRINT SN CONSTANTS

NSN
NSN
DSN
SN
nSN
SN
NSN
SN
NSN
DSN
OSN
NSN
DSN
NSN
NSN
DSN
DSN
NSN
DSN
NSN
NSN
DSN
OSN
NSN
OSN
SN
DSN
NSN
NSN
DSK
NSN
NSN
NSN
NSN
DSN
DSN
NSN
DSN
OSN
NSN
1)SN
NSN
NSN
OSN
NSN
DSN
DSN
OSN
NSN
NSN
NSN
NSN
OSN
NSN
DSN
OSN
NSN
OSN
OSN
OSN

0n298
LLYA L]
840300
nasnt
LLELTJ
00303
0nnlos
0030%
001300
00307
00307
00309
00310
Q0711
00312
00313
00314
0031%
cpJ3le
Joily
0o3la
0031y
00320
0032}
00322
00323
g0l2e
0nJiey
0N 26
nniz2?
00328
01329
00330
[IER}Y
onije
00133)
0033s
001315
01336
003137
00334
00339
00340
0nis)
onie2
001343
00444
00748
00 146
Q0 6/
00368
00340
00350
00151
00152
00153
00 154
00355
001356
00357

13



14

%9
InD
31
342
LX)
k1YY
368
366

368
389
370
n
e
33
3s
375
3716
an
318
19
Ing
k1)
3n2
kL k]
3INg
Jus
34
n?
Jun
kL1
3o
191
e
N
394
3928
Ive
vy
3on
379
<00
40}
an2
a3
S04
(Y13
[R13
@7
8
409
410
(331
.12
413
e
15
sle
a7
418

360

3o

80

390
400

410

420

430

440

450
460

TEMPQRARY STORANF

CALL SFCOND { TQEG)

J1EJxE

J2zJdlexM

JIAnJ2euM

JasJIemm

KA=[SCTel

KSxKA+ISCT

JSuJé e

JorJSe MoK

CALL SNCM (A(IMI e AT s A{JWOT ¢ AT JL)} s TA(KHMRY ¢ & (JTI VA1 o AL S35 0ACI4
L) oa{J%) s MMINT e KA KH)

[F (IFu,aT N1 RETUAR

ZERD TFA4POMARY STOMARF

N0 370 Xyl Jo

AtK)=0,0

TEST FOR ADUNINT PROYLFN

1F (ITH NEL1) 69 TA BA

COMPUTS anUN] 4T REVEXSALS AND CROSS SECTIOMS

CALL ANUREV (A1JKI) ¢ VEJUVE) A 1JO) sALIN) 9 IAMGIFNOIGMe IMeICeA(JC) o IHM
1oMT oML o [HT)

COMPUTY INITIA( FUNCTINNS

CALL IPUNC (ALIUKTIcATJUKE) sALJVE) s IGP o IQMePY o IPVTIIEVT)

IF (JIEQR.GT,0) RFTURN

MIX ANN PRINT CROSS SECTIONS

IF (1Cr.EQ.0) GJ TO 4«00

IF (IA4SITEVTI NELYY 6N TO 4l0

CALL MIXCX (ALJCY o TA(KMEH) s TACKMC) sA{JMD) o InMo IGMeMT o MSIEVITEVTICC
1§

MFNx]

MODIFY RAO{I «NI) COMDUTE AREASe VOLUMESe AND GFOMETRIZ FUNCTIONS
CALL HMAVGF (A(JRAT sA(JA) sA(JR) dALIVI cA(INMI sA(JAY) s TA(KMAT sA{ W) ¢
LA(JU) valJUAY vt JUBY s AT JUCT vALJNS) 9 [P ¢ IMs TZMoMM)

[F (IFRGT,0) QETURN

CHECK FUOR NDISTRIMUTE Y ROURCE

IF (ICCNE 0 IR LIOMEN Qe aANO IPREEQeQ)?! GO TO 430

IF (lu“.fu,2) GO TN &2n

DISTRIAUTED S0URCE

CALL DSOUR {4 JQ1eA0JNRY s ALJIV) «TMeIGHeIGP e IP ¢ XNF o ALJVE) 9 1AM ¢ IPRE)
1F {ISR,5T7,0) RETURN

GO T0 439

FIRST COLLIS(JN SOURCE

CALL FCSOUR (N (.01 4a0JNG) s ACJIRSI o ALIW) ¢ ALIN) s ALJA) s XHF 9 MM [GMs 1GP
11524 I, 1SV

FISSIUN CALCULATIONS aMD NOARMNALI/ATIONS

CALL FISS% (ALJINI oA{ JICIoALUX) ¢AL JH) o TGMe TMo IMMMTINM s A (IFB) o IGP
LoA(JIFI A0 UKE) 1 TAIKMAY ¢ TAIKMZ Y o 12MaALIVI o ALURG) o ALJOF))

IF (IrRR.GT,01 RETURN

MONI TN} PRINT .

IF (1CC.GT,0) GO TO .50

NRITE (904601rnPSEPSY

FORMAY (IHD/Z7165 ITEQATION COUMTe7XeaNEPSEIPE] §4B898XeSHEPSARF16,8/
177861 PIQULEMeeX 1 GHOUTET e TXeSHINNER s TX ¢ TMNEUTRON s TR LVE TGE NVALUE o5
2R9 1 OHETGENVAI UE W TX ot iLAMRNA/ZSH 104X e 0NTTERATIONS s 2X s LUNITERATY
INNS e5X e 7THIALALCE « 24K+ SHSILOPE/)

JNQOIINAS IGM

WAITE (Vesb0)INeICCe CoAlINAG) sEVeEQeXLA

FORMAT ([5¢3X¢IBraXslAIAXIIPAELSE)

IF {ICCJLT 1) GN TO o9V

CALL SECOND (T1iME)

nSKH
SN
NSN
OSN
NSN
SN
OSN
OSN
nSN
DSN
NSN
NSN
NSN
NSN
OSN
NSN
PSN
NSN
1SN
NSN
nSN
NSN
NSN
NSN
NSN
NSN
DSN
NSN
OSN
DSN
NSN
nsu
DSN
nNSN
nSN
0SN
nSN
NSN
OSN
NSN
OSN
OSN
osn
03N
oSk
NSN
DSN
NSN
DSN
DNSN
nsn
s
NSN
nSN
OSN
asi
DPSN
NS
NSN
nSH

00358
00359
003lon
001361
021362
09303
00384
00365
00366
00307
[(LELL
001369
onizo
0371
00312
003713
00374
00378
00376
00377
00374
001379
09380
004l
003482
00383
00384
0034%
00346
0n3azr
0038R
00389
00390
00391
00392
00391
00394
00395
00396
00437
03109
00399y
00400
00«01}
0nev2
LY R
09406
00605
00«06
[LEY R
00«uY
00«09
00«10
00«1l
qosl2
0neld
0Nelé
0041S
00elb
00617




419
420
°21
22
423
424
2%
26
.27
A28
29
43y
o3
432
433
4

451
452

a5
455
456
457
458
439
o
(13}
462
4o}
464
465
a0t
a7
Y3 ]
469
470
a7
(344
473
74
s
LR L)
7
o8

470

480
490

520
830
c

540
550
560

TEXTRT[ME-TRF 4s]1,5¢ (T [“E-TREG! /FLOAT({1CC}
IF (TUST.GY, 0,0 WRITE (946700

FOHMAT (3]1HQ VROBLFM AROATFY ON TIME LIMIT)
IF (TERT.GT,Ne) GO T K30

IF {ICC.I.ELIC4) GO T 490

FLUX Duyup

WRITE (9+4K0)

60 TO 530

FORMAT (40m0TUn MANY OUTER LITENATIONS=FL!IXES DUMPED)
ALPHA OPTION

El1=0.0

IF (JAASUIEVT! FR.2) EISEY

1F tIPVT,FA,2) clsglepy

DO S00 [wlelGM

JIHIsJTae1-]

JYFisJvEel=1

AITRII3EL/7ALIVED)

AEGIN GROUP Lu0P

1ssin

1F (TUMEN.2) 1S3MM

ITlSenm

CALL OUJTER tACJC) oA ISAI sALJLY sALIN) oA LIX) «ALICHI 04 1IN A LUB) vALIA
LFYoACJIS) gALIT) ¢ ALUSHI JALUS?) o 1Mo IGMoMT ¢ TMy MM NMeISCToIToIPo1ZP ]
250 1ALANA) e TALRMZ) e F2 4080 IF ) oALICS) sATJIV) sALJISR) 2R LUCT) eALJUCA) s (IN
IND eALIIO) sALISTI sALUNRY 0 AL IW) ¢ AL JRS) e ALK s ALURAY 0ALUNIDALJAI sA (YW
D) IALIIF Y VAL IN) W TAIKATY)

TOTAL GROUP, ¢ ISS{ONs AND CONVERAENCE NUYBERS CALCULATIONS

CONTINLE

CALL TOTGH (ATJSNI ¢alJSCIeBLINL) vATJAG) 1A LJUSDI s ALJRLI s ALINRI 9 IGPOA
LEJFND) v A LUNG) e A NG 0 A1JUGY ¢ALJIFG) vATJIRE) sALUK]))

IF t1F2,67,0) RETURN

80 TO (536+458,5204n00)s KS8S1

NEW PARAMETFNY FOR 1mPLICIT SEARCH
CaLL NFePAR

GO0 TO 1530045203900 R8852
CONTINUE

FINAL PRINT

IF (IPNELEQ.1e0RIPRELFQ.2) GO 19 AOO

CALL FINPR (Al JN) oA LUR) 0 tJTI) sATJTS) eACIC) o IGMe TMoNMyID30 {ZPo [HMe
LMT oA CINB) s IGP o TALKMA) oA (JRAY sALJAVI eA (VI eATIF) ¢ IPo[AIKMI) o TALIKMS)
QeI eSS IA(KAT) 1 TZHOATIMD) oMSeJALKMC) 9 TAIKMB) sA(JOF) sALJIVE) 94 (JQ)
ded 1UNHY )

CHECK I"OR OVEMLAP INIEGRAL
IF (ISION(1slrvTtNE,=1) RETURN
IF {1TiH.F£Q,0) GO TO Sen
QEMIND 3

00 SS0 Isiel6d

JrlGPel

REWIND &

VY 540 Jisled

Ks JST=1

REAU (4) LALJ2) ¢ J2mUAF oK}
WRLITE {3) tA{J2) ¢ J2JAF oK)

CALL INTEQ (IMeIPoTGMe{{MeMMeTA(KMA) ¢ACUVE) sA(IVI0A(JIAFI 0A(UDS) vA L
1IWI AL ISZY e TGP o [7P oA IKMR) oA TITFI0ALITSIoA(JTTI o IHMoMTY o TALXMZ) oAl
2RI aA[JIF) en(UCY eALURTI eA (IR 0A(JD))

IF (lEvT,LE.=l) 6O TN &89
IF (1TH,F0,0) RETURN

00 570 L=1.t04

18 JRS L

NSN
NSN
NSN
NSN
NSN
DSN
NSN
NSN
DSN
NSN
HSN
1SN
NSN
nsSN
NSN
DSN
NSN
NSN
NSN
DSN
NSN
DSN
NSN
NSN
NSN
NSN
NSN
NSN
NSN
NSN
OSN
nNSN
NSN
NSN
NSN
NSN
NSN
OSN
NSN
OSN
DSN
NSN
NSN
NSN
NSN
DSN
NSN
NSN
DSN
NSN
NSN
DSN
0OSN
nSN
NSN
NSN
NSN
OSN
OSN
DSN

0018
00s19
0ns2o
00421
00s22
00323
0042e
00425
00420
00427
00428
00429
00430
00431
ansd2
00633
0043e
00435
00430
00437
00438
00439
00san
00ss1
00usd
0044}
0044
00445
00ean
LI 1Y %4
[ LIYY]
LITYY]
00450
00451
00452
00653
00454
00455
00sb6
00457
00es8
00649
00460
0046l
004h2
00463
00464
00465
00«00
00467
0040a
00369
00470
00a71
00472
00473
00s74
00475
00670
00477

15



16

479
[11)
431
432
483
“ds
ans
s66
(LX)
438
(L1
490
431

492
493
94
498
496
497
a8
49

530
Sa1
592
$33

504
$08
506
537

scs
s09
Si¢
Si1

$12
%13

Sté

316

S1?

Sia
S19
$20
521

522
$23
524
85
Sed
$°7
528
529
S3g
N
532
533
S3e
335

$37
S

570
580

$90
600

Jxlel

Allis],

Ator=g,

1IF (1u,EQ,2) RETURN

IF (1PVT,EQ.1) 1PVTal

1FN=]

1CC=0

KSAY1 =4

KSHSH2=0

LtC=0

LCCs=0

NFN2O

11G=0

11C=0

1CVT=0

XLAMINZ0.0

FYMINZ),0

EvMax=n,0

RLAMAX3L,Een)

EPSAzvV,

1F (ITHeERL1) RETURN

1TH=l

1¥ (EV.GT.0.,) EA=0.

WRITE (%4590)

GO TQ oV

FORMAT (30H] ADJOTINTED PRNALEMME FOLLOWS)

CONTINIE

GALL PASS2 (ATJVIsa{IC)I vALJO) e ALIFI o ALUNY o tJOF) sATJAF] o JA(KMAS 9 [A
LIKML) 9 TN 1GAr TN TP IGPeA(JIKE) v A LU G o A(JARYY

IF (IPRELFL,3) GO TO S10

G0 TV 490

OATA (SNWI]) o Ix]eBa)/0,02%4%004041666606T7¢59,33333333+,168406667104
1eo0933¢n I8¢ 1U1L 727200137753 24¢,207773480.20/773484,137793824,1011
2127200 15330033400000627558¢,039778504,06s0RR72,,08596N055+,05243464
340008017354 ,990506060,147069284¢,142664284,090506060,054047354,0526
V3008 44769960594406163¢T724eN39774650¢,0227 35H¢0002%:S5000080c16H66667
$90e02% LAOOAAIT 0040 IBNGI0A20.0NAL3004] 979, 0RDA30624.08023504,.080
BA30020)49%%, 339023608 0,079,08V6306240404J513003R420.0%505806364€9,0%
7330038429,503903A4,%533nV3R40,¢,05058034¢,014858070420,050584304.0
6105007 140505303640, 100,0509863400,929,05330078/

DATA (SNU(I)elaleBo)ral o= ,87735027,,5/735027 ¢l 0e,AR191710,~,3)
133333¢,333333334.0817171Q00=),0~4951189734«,7A679579,-,577350274~,2
21H2173 34, 218217494 ,57735027 4, 708ATVST79,4,961 185973 0=l 4=,97792522¢~,%9
306708740, ,827999331,4=,76535599,=,449T7R062% ¢ S3T48540,396405324w,1
ChY0T12700,149071200,3%6060532:,537883R5,4,064978629,,74535599+,8290933
3106900764700 7771525¢20~4R164980,4=,5773901, ,57735034~,7420V30,=,RB1!
0917] 4=, 3333383, ,3337253, BH19171,2,46714045,-,3133333,,33333334=,96
1609180-,9309¢934=,6R111014=,2501989,,25681940,,6831301,,9303493,-,7
4302967 ,2,6831301 0=,2541909,4,25491309,,6831301¢=,3651484,=,2581949.,
P25A1993¢=,9759008 4=, 4511897 ,=,78h79GRs=,5T773903¢=.21R2179+,2182179
$0e57735U36, 78079684 ,9511A974=,81089604=,THATISA1=¢5773503v-,218217
8904218217794, 3773500¢. 71467958 1=.61721340=.57735039=,21821799,218217
890577250 00-.30850674-,2182179,4,2182179/

END

SUSROUTINE RECS (CSeTHMeIGMeMT)

DIMENSION CS{IMMaIGMemMT), AD(]12)

COMMON TA(1Q02)eA(10000)

EOUIVALENCE (ANeTAL112)0s (MCReIALLTI)s (JaovIAL52)) e tUBeIA(SI) )0
LETACLAeMIP) s (TALOKI oMLYy (TAL1ILaIMTIe (A(3)4EPS)

EQUIVALENCE t TA (31)e IXS 1}

DSN
NSN
DSN
NSN
OSN
NSN
NSN
DSN
NSN
DSN
0OSN
OSN
DSN
NSN
nSN
NSN
NSN
NSN
OSN
NSN
NSN
NSN
OSN
NSN
nNSN
NSN
DSN
OSN
DSN
DSN
NSN
NSN
OSN
DSN
USN
OSN
NSN
DSN
OSN
OSN
DSN
SN
OSN
NSN
DsSN
nSN
NSN
OSN
OSN
NSN
NSN
OSN
NSN
NSN
NSN
OSN
0SN
DSN
NSN
NSN

00678
00479
0ne80
[LLY.1
0062
00083
00«84
00eS
onss6
00487
[ 1:2Y.1)
00489
90490
00491
00492
00491
0089
00495
00«96
00497
00498
00499
00500
00501}
00302
00503
0050
00309
00506
00sS0?
00508
00409
00510
00511
0ns2
003513
00314
0o0%19%
00516
00517
00518
00519
00520
on>21
00222
00523
00524
0052%
00326
00527
00529
00429
00330
00531
00332
00533
00%34
0053%
00536
00%37




339
S40

- T1Y
K68
%06
Sn?
1Y)
Y09
s70
571
872
573
574
87%
LX2]
S8
s79
580
581
S42
483
S84
%as
%86
Sk7?
588
1.1
S$vo
593
%92
%93
Sve
119
596
597
S9a

20

30
40

70
a0

100

110

120
130

140
150

NXsl

IF (4TD,GT,0) GO TO 10
NXw]

MTPRIAAS (HTP)

CONT InNUE
IHSslAdStIAtl o))

IF (ML, LE.0) GO TO »0
LEMCR

D0 30 MTal.L

REAU (10420014

FONMAT (l2a6)

WR1TE (9420341

REAU (1092901 (ICSIToJoIMTIolm]lyIHN) oJmlyIGM)
CONTINE

IF (MT2,EQ.0) GO TO 1An
NTaKD

NEaleMCR

4RK=0

REWIND &

lﬂ?!ﬂ (6562301 (ANIT)1 e131 082 ¢ITGoAD(S) o ITLAD(S) ¢AD(TI o ITNs (AD(]) e l=8
o)

1F (1TN.GEL9999) GO TO 90

NRELITGOITL) ZneMINDO(LouO0(TTGOITLI6))
IF (MOOY(ITNeLINY 4EN.I) NR2ITG/IMINO(1eMOO(IT0¢I}!}
IF (1TNGEGLINJe(TAINTI/Z100)) GO TO 110
IF (IT% €N, 1AINTY) G TO lav

DY Y0 ralenk

READ {542V)AN(L)

6O 10 AV

1F (M4x,6T,0) GO TO P60

A¥X =}

60 10 o

1f (NEJGLECNL) GO YO 4180

NLENEe]

NTsnTe}

LELE ]

30 10 &0

IF (INX,6Te0) GO TO 70

Nzl

RE}

LEJn

HaJn=11G

NO 130 f=l.NR

REAU (S5:290) (AN(J) e Jmles)

00 129 uslse

IF (Kol EoMINO(TIGMeTTIG)) A(LI®ADLY)

IF (KaOTeITGoANDGKLESITGOMINOIIGNIITG)) A(MISAD(J)
xaKel

LaLel
Mase}
CONTINUE
GO TO »¢

GO 150 L®1.IGM
N0 IS0 Kalynm
CS{KeLINF)ImO0,
xsl

tsl

WRITE (9028001 CAD(I) e221904)0ITGoADIS) o [TLEANIG) sADITI*ITNG(AD(L) o]

1a,11)
V0 170 1=1,.NR

NSN
OSN
OSN
NSN
NSN
NSN
DSN
SN
DSN
oSN
nSN
NSN
OSN
RSN
OSN
NSN
NSN
NSM
DSN
NSN
NSN
DSN
NSN
OSN
OSN
NSN
OSN
NSN
DSN
NSN
NSN
OSN
NSN
nSN
NSN
NSN
DSN
NSN
DSN
DSN
NSN
DSN
NSN
NSN
NSN
OSN
0SN
OSN
OSN
NSN
OSN
OSN
DSN
OSN
DSN
NSN
NSN
DSN
NSN
NSN

00539
00539
004549
0nSel
009562
00543
004944
00545
00544
00547
0054
0059
005%¢0
00351
00352
00551
00554
005584
00556
00987
004958
003559
00560
00561
009562
00%643
00564
00565
00566
00567
00564
00569
00570
00s71
00572
00373
00S7e
00575
00576
0ost?
005748
00579
00580
00581
00542
00383
00584
00585
00580
00587
[LETL)
00549
005%0
00591
00992
00593
00594
00998
00%96
onsq7y

17



18

5399
€00
601
602
403
604
(14
606
(124
608
~09
610

12
613
(11}
(1} ]
6l6
617
618
619
620
821
¢22
623
024
625
626
627
6c8
(13
30
a1
632
633
[ >1)
635
€36
[ >34
638
639
680
L1}
02
643
64s
645
11
[ 13
(11
[ T1
650
651
52
¢3)
654
855
856
857
(11}

160
170

180

190

200

210

220

230
24¢C
230
260
270

280
240

10
Y

REAY ($42901 (ADEJY 9 2l e8]

00 160 Jz1.6

1fF (ToLEo”!NQ([HNolfL).AND.L-LE.NXNO(IOH.ITG)) CS(KeLeNE}=AD(J)
K=Ke

IF (KJEJITL) O TO 160

LepLel

Kz}

CONTINUE

ConT INCE

50 10 1909

REWIND §

FILEREALY ]

NO 250 f=leML

IF (CSUIMTelel).LEL0.0) GO 10 250

0O 244 g2l inm
RCSULIrTeJe 1) =CStUARCI D)

JCa{HS=jol

Jnsl

IF (JC.GTLIHT) GO TO 2n0

JCzJCe)

JNeJ0e]

GH TO 190

kern=CS(JCesUNe

JCeJCe)

JEJet

IF (JC,LESIMMAND JN,LE,TGM) GO TO 200
IF (HoLE.LPS®LASICSITHTIUINIY 6N TO 240
IF (1XS.LF.0) 6O Tn 220
CSIJAKeJe ) aCD{JABIJIs 1) o8

WRITE (9421001,

FORMAT (12HOIN HATERIAI ¢13¢6MiGROUPI3235H. S1G(GeGP) MAS REEN TRU

INCATED )

G0 TO 242

CONTINUE
CStJC=1eJN=1e]13CS{UC=10JD0"1s])*R
VALTE (94230)14J

FURMAT (12MOIN 4ATER[ALII306HIGROUP+II140Hs SIG(Ge0P) HAS BEEN FLO

10NED H
CONT INLE

CONT INUVE

12820

Wy TUHN

wiITE t9¢27))
RETURN

FORMAT (62MQVUCLIDE AENUESTED NNT ON DISA OR NUCLIDE NUMBERS OUT O

IF ONUER AW RECS)

FOWMAT {3dhhe,[2edd 12424801604 dA0)
FURMAT (HEL12.9)

END

SURRUUTINE REAT (1ANRAYeNCOUNTsHOL]eKOL2?

REAUS INTRGEWR DATA

OIMENSTION TAIRAYINCOUNT) s TVIS)s X(&)e INtA)
CONMMON 1AL1N00Y

EQUIVALENCE [IA(191)«1FR)

Jai

READ (10020 (A{T1eINITV eTVIL)olnleA)

FORMAT (A1f)e12+19))

DO a0 l=l+8

ekl ey

OSN
DSN
NSN
OSN
NSN
DSN
DSN
OSN
NSN
DSN
NSN
DSN
DSN
OSN
NSN
OSN
OSN
NSN
NSN
OSN
oSN
nNSN
OSN
OSN
USN
OSN
OSN
OSN
NSN
NSN
NSN
NSN
DSN
OSN
NSN
OSN
DSN
NSN
DSN
NSN
OSN
OSN
NSN
OSN
nSN
NSN
DSN
OSN
OSN
NSN
oSN
NSN
OSN
NSN
oSN
OSN
OSN
OSN
OSN
OSN

00399
00399
00500
00501
00002
00603
00504
00060%
00606
00607
00638
00609
00610
ansll
00612
oosl3
00obls
00615
00sle
ooelr
00sle
00819
00520
00621
00622
00423
00562
0062%
00626
00627
0ne28
00s29
00630
00631
00632
005323
00634
00535
00636
00537
00638
00639
00640
0coel
0nhe2
00643
0064
00609
[I.LTYY
00647
00048
[T LTS
00450
00651
00652
00653
00654
00655
006%6
00657



65¢
¢e0
661
hh2
663
604
668
[ 1Y
667
668
669
670
[ 13}
872
573
674
6718
676
(244
X4 ]
479
680
681
682
483
(113
oES
tee
687
[1]]
689
690
691
6v2
(3]
69
(11
694
697
6ve
699
008
701
102
703
706
T08
106
707
To8
108
710
111
12
713
T1s
71s
716
nr
718

59
[
79
L1 ]

L L)

108

- 00 gasrma
& wb No=
- X-N-1-)

o0

19

20

30
$0

8d

90

G0 TO (30400509903 ¢ L

NO MON]FICATION

TannaY (NsIv(L)

JuJgey

GU TH &0

REPEAT

Lalntll)

N0 59 valet

TANRAY (D) =gV (]

Jagel

60 10 AC

INTEREGLATE

WRITE (94120)M0L1+HOL2

leRsi

wE TN

CONTINIE

60 10 10

TERUINATE

NENLEY

wRITE (9¢110)10L1+HO0L24Je (TARRAY (T} ¢ 181 enCOAUNT)
1F (J=NCOUNT) 100+1404100

WRITE (9e]30IH0OLINMOL2

GO TO 70

FNORMAT (1MA«244e86/7810112))

FORMAT (S4MUATTEMPTING TH INTERPALATE BETUCEN INTEGERS +2A0)
FORMAT (I3NOINCORRECT MUMBER OF INPUT [TEME ¢246)
PETURN

(300

SUNROUTINE REAG (APRAY ¢NCOUNT ¢mOL 1 sMOL2)

VEAUS FLUATING POINT DATA
NIAENSTON ARRAY (NCOUNT)s V(1210 X(12)e IN(12)
CONMGN [A(1000)
EQUIVAILENCE (1A(191)eIFR)Y
JFLAGED
Js)
IF (UFLAGLKG.0) GO TO 30
00 2C JJsles
KtJJ)ari{Jdles)
ALIENIR S L ENNIT 3
Vi) svigJen)
JFLAGEY
60 10 S0
READ {10ea0t{A(L)eINtTIoviIIe]lniob)
FURMAT (A(110124E9,4))
nNO 173 [sles
LsX{llel
G0 TO (60e70+90418041303¢
NQO “OUIr ICATION
ARRAY ( J) =V (D)
s Jjeol
G0 Y0 170
RFPEAY
teiNt])
00 60 msleL
ARRAY(J1sv ()
JaJel
6o 10 170
INTERPOLATE,
IF t1=6) 110+100e100

DSN
OSN
NSN
OSN
OSN
nsSN
NSN
OSN
OSN
NSN
NSN
NSN
oSN
DSN
nSN
DSN
OSN
NSN
OSN
DSN
NSN
DSN
NSN
NSN
NSN
NSN
DSN
DSN
DSN
NSN
OSN
DSN
DSN
DSN
DSN
NSN
oSN
OSN
DSN
OSN
oSN
OSN
DSN
DSN
OSN
OSN
OSN
NSN
NSN
DSN
OSN
OSN
NSN
OSN
OSN
OSN
DSN
OSN
DSN
OSN

006%8
00559
00660
0006]
00662
00663
00664
00609
00666
00s67
00868
000069
00670
0067l
0os72
Qo073
[LLEZY
00675
00676
00677
0ceT8
06679
00n8H
06581
(11T}
0ce8d
[1.LY1Y
00685
1131
ooser
0go6H8
00689
00690
O0Cowl
0069v2
0069
00694
00695
00096
00697
[LI17]
000499
0c700
00701
00702
00703
00704
00709
00706
oevo7?
oores
00709
00710
en’it
[ RAY4
00713
00716
0oris
(1221
00717

19




20

119
720
121
122
123
124
128
126
127
128
129
730
™

13
733
734
13%
136
137
73e
T3¢
740
T4}

Te2
743
164

4%
T48
Te7
748

168
150

791

%2
753
754
5%
756

7138
759
T80
701
762
743
Tee
T68
768
767
To8
To9
770
m
172
m
Tle
144
176
7
778

130

110

150

160
170

180
190
200

210
220

10

20
39

HEAD (10040) (X )JY o INLJIIoVIII) 0 IUnT 12}
JFLAG=)

Lafellyol
OFLS(V(Tel)wviIIV/FLOATIL)

00 120 mal,
ARRAY(J) 2V (1) *DELOFLOAT (M=1)
JsJel

G0 10 170

INTERPOLATE wlTH CONSTANT RATIV
IF (letfet) AU TN 140

REAU (1000 IR 000 0 INLUS) oV IJJY e JUBT12)
Jridnsl

LemaXG(2eINCI2el}

Tils0,

T2sl.

00 150 Ji1=lq,

T1xT)ev2

T2sTeovi(l)
T2=z(vilelleanrarig=1)21/11
LemMaxd (le NI

00 1o0 Juslet

ARRAY { J) ARRAY [ Je1) T2
T2sT2%v(I)

Jugel

CONTINUE

60 T30 10

TERMINATE

JeJ=1

WRITE (9e1Q0IHNALLIHUL 2o e (APRAY ([} e T8 eNCOUNT)

FOMMAT (iMGe2a8016/7(1210F12,9))
1F (J=NCNUNT) 20942204200
AAITE (9e2101A0L INALR

JER=1 .

RE TURN

FORMAT (33MaINCORRECT MUMAER OF INPUT ITEMS »246)

WE TURN
END

SURHOUTINE SNCN (#elewNoCLIMRIABIZoCPIAF ¢CToMMNMe ISCo IFN)

COMPUTE . PRINT NISCRFIF ORNINATE CONSTANTS
QIMENSION wiMd) e DMV 9 WOIMMYI 9 CLIMMINM) ¢ MR{MM) s AF (IFM) o AB{MM)
Le 2(MM) e CPaMYy CTIMMISCeISCH

CoMMOY TA{1000)
EQIVALENCE (IA(191)01IFRY
1s=iSC-1

FORM 4ATED DIAECTIONS ANN TEST INPUT DATA FOR ERRORS

E1=0.0

MaMM

Bxw M}

Can (M)

AzneC

LLIIETY

ElwEloaen

IF (A) «0+20030

IF (CefJde¥a0) 6D TO 300
MR (M) e (M)}

MEMa)

IF (MeGTeN) GU TO 10

IF (40n01=ARS(14=E1)4NEe0e0) GO TO 60
wRITE (9+300)

nsw
OSN
OSN
oSN
DSN
OSN
OSN
NSN
OSN
DSN
NSN
OSN
NSN
NSN
SN
DSN
OSN
DSN
nSN
NSN
DSN
DSN
OSN
OSN
OSN
DSN
NSN
nNSN
DSN
DSN
DSN
OSN
nNSN
NSN
NSN
DSN
0OSN
NSN
OSN
NSN
nSN
DSN
OSN
OSN
OSN
OSN
OSN
oSN
NSN
OSN
NSN
DSN
OSN
DSN
DSN
OSN
DSN
DOSN
OSN
OSN

(LR L)
00719
00720
Q0r2l
00722
00723
00724
oor2%
00726
oo0rer
00728
00729
00730
00731
00732
0073)
00734
00735
00736
00737
00733
00739
04740
00741
00742
80743
00744
00745
00746
00747
00748
00749
00750
0074t
[ 1241
00732
00754
0075%
00758
[ 131
00759
0749
00740
0o7el
gare
00763
0076
00785
00766
Q07e7
00768
00767
Qo770
oorzl
oorv72
00773
[134L)
0077S
00776
00177



179
740
131
142
743
794
s
786
747
198
99
190
791

792
793
194

73S
196
1824
198
799
430
81
Aa02
903
406
4358
26
507

8)9
al0

al2
[ 1)
114
LAY ]
416
417
LI
(21}
420
a21

423
324
a2s
926
827
828
a29
nio
[}
832
433
LR
LA
L37Y
[ 2}
L2 L]

40
$0

80

99
100

110

120
110

140

150

len
170

43 10 310

Kaw

KaKel

IF (KoRTouM) G0 T8 329

17 (40301=anS(NIKIeCIL1 T,0.0? 30 TO 50
UR(K) =

4R (M) =K

30 10 10

CHECK FOR ANISNTROPIC SCATTERING
IF (1S.€Q.0) w0 TO 299

CAECK GENMETRY TYPE

IF IN4,GT,IS) 60 TO t1o

SPUERES AND 3LAAS  (IF LINEAR SCATTERs CYLINDER ALSO)

DU 70 w=l Mx

CL{Meltan (M)

IF (1S.£0,1}) G TO 290

N0 OV Yzslenm
CLM2)m,50¢03,0)(M)002.1 )

IF (IS.Tu.€) 60 TO dvn

00 99 ~s3elS

asN

Melewl, /A

Cunel,

00 90 ¥sz] oMu

CLIMIN) ICOCL {MeN=1) ®U (W) «BOCL (MoN=2)
ARITE (94360)

RO 10 26J

CYLINDERS

GENERATE XT PUNCTIONS AND ANGLE PH]
N0 140 As]oMn

Aan (M)

IF (W(w) oNEL.OeN) GO TO 120
2{4}357RT(1,=A002) .

An{M) =aAS(A)

G0 Tn 130

J{m)aZ{.a~])

AN (M) B8 3(M=])
PEATANISORT (1 .aliM)®82.4002) /7))
IF (Ao LTo0,0) H3Be3,i415927

IF (Aefu.0,0! R21,570795)

CP (M)

GENERATE COEFr JCIENTS FOR GENEQAL SCATTER
N0 S0 «m]oMM

CliMelel)mi, o

CTiMe2el=2 (M)

VO 180 Ne2.1S

AsN

Hele=l,7A

Canel,

CTIMoNe Lo 11 uCOCT (MoNC 1) CZ (M) =ROCT (MoN=101)
00 189 Ma) gum

0 180 Jn24iSC

AS28 -y

»o 180 Nml.rsS

IF (N=J) 1804160170
CT(MeidaJ)maB ()1 9CT (Mellml g Jul)®a
IF (NJFQ.ISC) GO T 1480

AmNe Ja2

HaN=Je |

Cu2eNa]|

NSN
DSN
NSN
NSN
NSN
NSN
SN
nSN
NS~
OSN
OSN
DSN
NSN
OSN
nsn
OSN
NSN
DSN
OSN
OSN
OSN
OSN
NSN
OSN
NSN
NSN
NSN
NSN
SN
NSN
NSN
NSN
NSN
NSN
SN
nsSH
DSN
OSN
nSN
DSN
NSN
OSN
NSN
DSN
NSN
NSN
OSN
OSN
NSN
NSN
DSN
nSN
DSN
nSN
NSN
DSN
DSN
NSN
0SSN
NSN

00774
00779
007530
[LRETY
0nrs2
00783
00704
ooras
00 784s
00747
0074n
00789
00790
00791
0n 192
00793
0079«
00795
[ LEATY
00797
03798
00799
00400
00801
00402
00403
00404
[LLT1]
00306
00907
[Z-K11]
00409
0oalo
00all
00al12
00413
0041«
00415
00416
ooxtr
[LERY]
00419
00420
09a2t
00422
00423
00d42e
0N42S
00426
0n427
00428
00a29
00630
00431
00432
00433
001434
00335
00”36
008437

21




339 CTEMING Lo ) m(ZOZ{M)SCT (MsNs ) =ASCT (MoN=101)/8 0OSN 00438

L2114 180 CONT INIE nSN 00439
LI AF(11=], NSN 00440
RH2 DO 19U [22,1F4 ASN 00dé6l
AM) 190 AFL1)3rLnAT(I=1)%AF (1=} NSN 00Ae2
Aré 0O 200 J=2.1SC NSN 0NnKed
ArS Azgel SN 00404
L XYY DY 269 NxJ[SC NSN 0ndey
Bs7 K=o ol NSN 00348
Hel KAzHe=Jol NSN 00447
449 BISURT (2. %AF (AA)/7AF (X)) NSN 00368
LET] DY €00 uslgmn NSN [LETY )
sl 200 CTtMeds J120@CT (1eNeJ) *COS{AOCP (M) nSn 00459
852 ¢ STARE FUNCTIWWS IN CL NSN 00451
453 1Rs] 1SN 001352
LE1Y No 220 N=24ISC NSN 00453
nss O 220 JaleN 0SN 003454
36 K= (4o Jy /2 nSN 00455
837 KAx(Ne Jol}/2 DSN 00450
LE] ] 1F (RJNELKA) u0 TO 220 NSN 00457
39 NY 21J mx]eMn nSN 004354
LY 210 CLIMsIQ) =CT (MINe D) NSN 00459
ant (k2[R NSN 004300
LLT4 220 CONT Lt NSN gonol
el W 1TE (90390} ISN 00852
CTYY N0 %Y Jslelsc nSN 00463
LLL) NRENLY] NSN [ LET-TY
LEY) MAs) DSN 00965
87 NHxY NSN 00864
AnR 230 HCAT Y (NS [SC) NSN [ ILT}
459 WRITE (2e9UN) INCJJININAING) NSN [I.LLY:}
sl DN 240 Ma | M4 DSN 00449
LR 200 WRTTE (Ve380) 44 {CTIMaNGJ) e NaANAINC) NSN 00470
812 NazNAe ) DSN oonrl
ars Nivaiiliey DSN 00872
are 1¥ (NHAJLELISC) GO TO 230 OSN 00473
nrs 250 contT e NSN 00474
L343 61y 10 290 . DSN 00RT7S
arn 2600 NAz) NSN 00476
are NrEY NSN 00477
179 270 HCEMT D (NHTS) NSN 0n478
130 WRITE (9¢370) {NeNaNAINCY [23-1] [ TLYA ]
341 H 280 Mxl .M DSN 00480
842 210 ARITF (9e3B01 46 (CLIMINY yNENAINC) NSN 00481
443 NAZldA ¢} 1SN [LET.T
ERL) Nhsidi o3 nsy 004313
HAS 1F (Na LE.1S) GO Tn 270 NSN 00484
LE] ) 290 WRITE (Qowlf) (MoMR{1Y sw (M) oD (M) s @D (M) M= Lymng} OSN 004AY
437 RETURY NSN 004uh
L) 3Joo0 WRITE (494330} NSN 00487
%39 3l teas) NSN 00484
3790 RETURrt NSN 60389
LX)Y 320 NR{TE {94350) NSN 004390
832 60 TO v 1SN 00491
Ay 330 FOQMAT [2HHMOINCORRFCT NIRECTION COSINES! [3-1]] 00492
LR 1Y 340 FARMAY (1ANOLICOARREFCT WEIGHTS) OSN Q0H93
%NS 350 FURMAT (2aHNRAY INDEY FACEEDS MAXTIMUM) NSN 0089
A 350 FORMAT (37H0ANTSOTROR [ SCATTEH-SLAR OR SPHFERE  +2THLEGENURE POLYN DSN 4089%
LX) LOMIALS PN(MUYD NSN [LELL

ave 370 FORMAT (17HODIRECTTON NUMREQ»I(IXe2MN2T3.3X)) NSN 00497



L1
ng
11
e
93
LD TY
"%
16
M7
9N
%19
9tn
il
a2
Vi3
Jla
S
e
"y
L 2%
N9
20
L I3
922
°:23
e
428
926
¥”7v
y28
9W9
v30
"N
932
943
Ve
915
EEL
9147
(2L}
49
U TY
Qa1
Va2
93
L LYY
L I3
[ Y'Y
Qu?
998
949
950
L33
952
93
4154
W3S
956
*’7
s

340
o

400
40

N

o0

19

2v

N

(3]
Su

PORMATL (7Xe1515K+1PUF LT 0)
POHMAT (41HAANISATRNI I SCATIFit~CYLINDERs ASSOCTATEOD. 3AN LEGENORE

LD YNUMLALS PINeR)CNS NPT /)

FORMAL (17MANIRECT LY NIUMARRQE1Xe2HHAT243% R3[241X))
FORMAT (14HONIRECTION NO, 0254 REFLECTED DIRECTION NO.oSXeANWEIGHT

LelXe204 DINECTION GNOSINE 220 WEIGMT X OTHECTION //(2XelaeldXele
A0laRILPELIA TenXsFlaeTehX EIST))

END

SUKROUT INE CLEAR (ColHToIHMe IGHIMT)
CNHMMON TA{109%7)eACLYIND}

DIMENSTON CLlttMa IGMerIT)

REWIND «
wRITE (@)C
Kal

Ju)

{=l

IF (leNEeIT) ClloJdexX)=n0,

IF (leFdeinTel) Clle)ex)aClINT e oK)
fatel

IF (lelEetHM) AN 70 30

Jugel

IF {JetEalGM) GO YO 20

KsKel

1F (Kol EoMT) uO TO 1V

e TURH

END

SUHROUTINE AN JREV (AKToVEeQoXNo TUMoIFNe TiiMe IMeLCoCo INMoMT o 1L s IHT)

ADJOINT REVERSALS .
NIHENSTON AKT{IGM)e VE(IGMI e QIIMeIGM) 9 XN(IMoIGM) 9 C(IMMoIGMINT)
COMMON [A(1000)
(HSataRS(Ta(le))

Ttisl

KeIGM

IF (Ko EaIG) HO TO 20
Taxki{lo)

TasvE (TG

AKI{IUYEXRTIK?

VE({G) aVEIK)

AKX {K)mT

VE(K)=TA

101Gl .

KoK=l

a0 10 10

1F (1anS(INMY.NEQ])) N0 10 €9
DO 40 (3lgIm

1hel

[ X 31

1P (Kol £e1G) GO TO o0
TaQ{lely)

CIRER IR LN X8

QUTsK)nT

KsK=l

16eftGot

G0 10O 10

CUNTINUE

IF (LC uELTABS{IFNY) GO TO 80
Nno 70 (sl,Im

teul

Ko {GM

NSN
DSN
nSN
oSN
NSN
NSN
DSN
NSN
nSN
DSN
oSN
NSN
NnSN
NSN
nSN
DSN
OSN
OSN
OSN
OSN
nSN
nSN
USN
oSH
nSN
DSN
DSN
LSN
OSN
nSN
DSN
NSN
OSN
DSN
NSN
DSN
OSN
DSN
DSN
DSN
NSN
DSN
DSN
DSN
osM
DSN
HSN
NSN
LSN
nSN
NSN
DSN
NSN
NSN
NSN
DSN
DSN
DSN
OSN
OSN

L LLAL]
00MYY
00v99
00901
04192
0nvo3d
00904
0090%
00906
g0907
00991
00909
60710
00411
oovli2
[L11% ]
0nile
00715
00J1lo
[ L22%)
oovls
%0il9
00920
09921
g0 22
00423
gni2e
0042
00228
gov2r
007128
00wy
00430
00131
00332
09933
00v3é
00v3s
004236
[ LRk}
0nv38
00939
00940
0096}
007e2
00943
0094
00764
0094k
00947
0048
00v49
00450
0ns1
0949s2
009%)
009Se
00955
0n9se
00vS7

23



24

949
o
[ LY
;2
M3
L 127 Y
&
L 11T
an?
9ng
Nu9
870
97t
972
33
L X7
975
976
977
78
Q9
"Wo
Il
2
3
944
VHS
Qils
Iy
s
mne
Yo
Q4]
w2
933
9ve

60

70
8o

[214]

30

40
50

a0
T0

I¥ (KJQ.Eelf) U T0 20
TuxN{Le]G)

Ridllelna} mxNtex)

AR TLYE 24

KzXwi

1Gelhel

6N 10 nY

COMT Irtle,

00 110 Ia) M7

no 110 gJsiefim
JatnMel oy

1Gsl

K= yM

1F (JeLEINT) GO TN 10N
LeJ={Hy

IF (Lele0! GO TO g0
16l el

w0 fG 1y

LsLel0n

1F (LelEe2) GU TO 119
KsL

IF (K.1ECIG) G0 TO 110
TsClJerel}
ClJekeT)nCt)el0e])
Cldeluerar

lim]Ges

XsK=]

GO0 TO jun

CONT IMHIE

KRETURN

(A1}

SUHKOUT ING T1TUNC (XK oXKESVE s 1(iP e 1QM PV 1PV T IEVT)

COMPUTES INTTIAL FUNCTIONS

DIMENSTON XKT(IGP) e AKF(IGP) e VE(IGP)Y
COMION TA(LONNY

FULLVALENCE (1401Q1) e [FM)

M= IGP=1

IF (1UMEO 0. AND TARS(TEVTI (LE.0) GO TO &g
IF {IPVT.NFL,1) GO TO 20

IF IPVLEN0.B) GO TN AD

1o 10 tstelne

K11 RsKI () /PY

T=0,0

U 0 1elelGM

IKELI eXK1(])

Taterke (1)

1F (VE(1).EN.V,0) GO Tn 70

CONTIMUF

X<ELIGPY T

AKItIGP)Y =Y

WRITE (94801 IAKT(IY oXKE (1) oVE(T) 0 TeTmlolGP)
RETURN

WRITE (3e0Q)

1ER=}

HETURN

wRITE (7e100)

Q0 10 S0

WRITE t9e110)1

G0 TO 8¢

OSN
DSN
NSN
NSN
DSN
NSN
DSN
OSN
OSN
OSN
USN
DSN
DSN
NSN
NSN
NSN
DSN
NSN
NSN
NSN
NSN
DSN
NSN
nSN
NSN
DSN
NSN
OSN
DSN
NSN
DSN
DSN
NSN
NSN
oSN
OSN
OSN
OSN
OSN
OSN
DSN
NSN
DSN
OSN
DSN
NSN
OSN
DSN
DSN
DSN
OSN
DSN
OSN
OSN
OSN
OSN
DSN
DSN
OSN
OSN

009%8
0045
0043
0981
0nup2
0063
00 )64
[LRLLY
00764
0067
0nnea
00949
00970
[ LERAY
00972
099173
0047
66975
00770
0027
Vo978
0097y
004980
ooums!
00vA2
oovasl
[ LRI
00%A%
00780
00747
0084
009949
0099V
00791
00992
00993
00996
0n93S
01990
00997
009vva
oouvy
oicno
01001
0jlue2
01403
01004
0190%
[ 2011}
0lng7
otuos
01u09
oluLl0
01611
ornl2
01013
0101e
01015
o106
01017




109
19¢n
10é4
toe2
1373
1324
t3es
Lo76
1007
1628
1079
lv39
1031
1032
tull
103
1935
193¢
117
103
1039
10e)
(R LS}
1042
1043
1040
Lors
L0¢a
10¢7
1068
1049
Lo%0
19%1
L1852
133
1004
Luss
1956
1047
Lo48
19
1000
10¢:}
1002
1063
1u6s
L0ns
1004
19487
I LY
1069
1970
wn
1072
1973
197
1075
1076
1ary
1278

W

100
110

1v

20
30

0

S0
(1)

70
LT']

110
130
le0
150
100
170
180
190

200
210

FORMAT (1HU/ZRX g JHCHT o 12X e ONCHT/PVeTXe1204 VFLOCITILS o784  OuOUP//L1 NSN

IPIF16.T416))

FORMAT (3aMONO DISTHISUTFD SOUNCE SPECIFTEN FOR SOURCE +12HMTYPE PR

FOKLEMe /)

FORMAT (17MOF Va0 WHel TPVTale//)

FORAAT (7607200 VELGCTITYs GRNUPEy[&4//)
L

MONIFY RADTI=LNUPUTE «+¥OINT AREAS AND VOLUMES=GEOMLTRIC FUNRTIONS
SURROUTINE RMayGF (RIeAAIR¢VIRIeRAVIMAIN DI NASNYsUCIDSoIP e IMeIIMIM

1)
COMMON [ALLIANL) qa(lO0UN)

UIMENSTUN NA(10)e RUIIPYs RMUIIZM) s MA(IMI e AA(TIPYe V(IP) e HAVIIPY
Id(MMY e DiMMY e DACIPINAY e DALIPIMMI e DCLIPvum) g DSUIPeNM)
FOUIVALENCF (1AEeIAth))e (ICColAI3IN) e (TEVToLAlLL) )

FUUIVALENCE (1A t4Q)LERY

IF {ICENELDY 60 TO <y

Ny 40 1=le1m

HA(lelyan(Tel)

IF (RAITe1) L, 040) GO YO 70

IF (Rile1)LE.RID)) GO TO RO

CONTINLIL

RPALL) 20,0

IF (IARS(IEVTIab) 1a0e0,50

WO &0 1alem

N=MAL])

Ral, ot voRM(K)

RA(TIeljsRALTIO(Rtlel)aR(T)) o8

IF (Bel 1,0,0) GO TO QU

CONT LHUE

GO T0 140

1N 00 sl P

QA(J) 2F VOR(J)/RLIP)

Gn Y0 dev

wRITE (94110}

6 7O 1uv

SRITE t94120))

G0 10 JCv

WRITE (Q+130}

[FRe]

RETURN

FORMAT (V1HURADIUS LESS THAN OW EQUAL ZEPO)
FORMAT (31MORLTeL) LFSS THAN Ok EQUAL K1) 2HI=T3)
FOHMAT (39MONEGATIVE FTvAL RADIUS FOR DEL Ta NPTYION}
IF (ICCNEDeANDLTANS{TIEVTYI LEL. 3} GO TO 286
IF (IGE.NE.1) G0 TO 160

10 150 usl.tP

AA(JIE=1,0

w0 TH 140

AFSA({ICE«20)

IHa Gt~

N0 170 Jml.1P

Af{JIEAPSRAL ) 0OTY

VFaA(lGEe2Y)

IF (VF.G6Y,0,0) Q0 70 200

“RITE (94190}

FORMAT {(C6HOINCORRECT VULUME FACTORe//)
60 10 1vo

DO 210 [=leIM

RAV(])s.9® (RAlTe1}eRA(T))
VIilleVFe{aa([el®RA(Te1}=aAl])®RAL]Y)

NSN
ns~
NnSN
DSN
PSN
DSN
NSN
NSN
NSN
DSN
DSN
NSN
DSN
NS
ASN
DSN
DSN
OSN
OSN
NSN
NSN
DSN
OSN
DSN
NSN
NSN
NSN
DSN
NSN
DSN
NSN
DSN
NSN
DSN
DSN
DSN
OSN
DSN
DSN
DSN
DSN
OSN
nSN
OSN
OSN
NSN
DSN
OSN
OSN
OSN
0SN
NSN
OSN
NSN
DSN
DSN
DSN
OSN
oSN

o1nla
o161y
01320
01021
0iv22
0luds
01424
01025
01026
01027
01024
01929
olvi0
0103}
0i1na2
01033
01n3s
01035
0103
01037
01u38
01n39
01ne0
[ JX'TY
01ne2
0iued
[ 242 1Y
01045
01040
01067
010aR
0lve9
01080
[ JLEY
01052
01053
0lnse
[ 3431
01156

01057,

0jnsA
01r59
olle0
Oluel
0lue2
01u63
0luee
0lues
01466
01667
01068
01069
01670
01G71
(33344
01073
01074
01075
01076
01077

25




26

1079
torg
fa€y
tog2
1ur)
{nta
ines
(%143
JUTS 4
10
1919
1999
1991
1942
1093
1n9e
inys
1n6n
1097
1094
lavg
1100
1101
tte2
1163
1104
1108
licve
117
1(n
109
g
11l
113
1113
11l
111%
11ls
ity
11lg
ille
1120
1]
11?72
1183
112«
1129
1126
11er
1188
1129
1130
1131
1152
1133
113
1138
1138
1137
1158

2¢
230

260
250

260
a7
280

20
30

40
Su

60

70

IF (1CC.GT,0) 60 TO 230
WRITE (990220) {RAVIT) oHa LTI oVIT) sAAIT) 9 TslmyeIP)

FORMAT (1HG/6241OHAVG RADIUS+1CXeSHRADIUS ¢ 10X s HVOLUMF 3 ) 2% ¢ AHAREA/

17(1PsELD, 7415

DO 270 Mzl MM

AWz (M)

u4CzAM> (4R

alzw (M)

afzABean

AFndiM-i)

AG=D [11=1) AF

N0 270 (sl M

RHEAA (L)

BC=AALL)

DA{LeM)ZACO (PRWRC)

1F (AH,LE.V,0) 60 YO 240
UStLeM) xt1eaC

GO To 250

UStlemyzRCoAC

I+ (AL NFLU,C) 60 TO 260
WCtIeM1=0.0

Go To 270

UCII M) (HC-ERI®(AESAG) oNC{ToMu]) SAF) 74N
DrilenadallempenCiIoam
RE TURL,

END

SUKRROUTINE MIACK (CoeMoMCoXMDs TNMe 1GMoMT o MSoEV IEVTICC)

MIX AMDY PRINT CROSS SECTIONS
NIMENSTUN CUIMMITIGMer-TY e MAIMS) e MCIMS)e XMuNIMS)
COMNMON TA(1000)

FUUIVALENCE (1HSelAl)a))

IF tMS,EQ.0) 6o To oe

N9 50 r=zlen§

Mg (M)

LaMC ()

AZXMY (M)

DO S0 i1sle(um

nNO %0 Uxleigs

1F (L) 20,10+20
ClleJdem)aC(odeK)oA

GY T0 %

1F (A) 3%.anedn
ClToden) aC [ TodeXKY0A® [Togol)

60 10 WY

Clloder12ClleJeK)OFY

CUNT §nte

IF (IAHSITEVT) (ER.3.4NN.T1CCNEL O} GO TO 300
WRITE (Yel60] (ML) omClIgvXMULI) elo]m]eMS?
IF (1A(1%),LT«0) GO 10 lov

N0 ¥0 1slem?

aqITE (Qed1n)]

Ki=]

K=y

KCEMINO {KH s TOM)

WHITE (9¢l€0) IKeKBKAIKC)

WAITE (9130}

00 80 .mieIiM

WRITE (9eia01JetCIJoNeT) ¢KBKAIRC)
KABKASR

DSN
OSN
OSN
OSN
DSN
NSN
OSN
NSN
DSN
OSN
0OSN
DSN
DSN
OSN
NSN
OSN
NSN
DSN
OSN
DSH
(SN
OSN
nSN
DSN
PSN
NSN
DSN
USN

. DSN

OSN
OSN
OSN
DSN
NSN
NSN
153

ns

nSN
DSN
OSN
DSN
DSN
DSN
NSN
oSN
NSN
OSN
NSN
DSN
DSN
NSN
DSN
OSN
OSN
0SH
DSN
OSN
DSN
DSN
DSN

ogora
0lu?9
01040
oi1nal
olom2
0104
N1084
ajuas
PRUTT
olig?
olnan
Olugw
010490
01Uyl
[TLYS
[FLL X}
010ys
0109y
010%6
01u97
0lues
01099
01190
01101}
01102
01103
01104
01108
01106
01)07
otlue
0110y
otlio
o111}
0112
01113
Ollla
0111%
011lle
ol1l?
[ 2PRY]
o01lle
01120
01121
011e2
01123
0112a
0112%
01126
01127
otlas
01129
01130
01131
01132
01132
011234
0113%
01136
01137



t130
tle0
11at
1162
11s3
1144
1188
1lee
1147
1148
1140
11¢0
1191
1152
1)
115
1148
(S LT
1157
11%8
1159
1160
11}
1in2
1163
flue
1165
11¢e
tiey
1lea
t1e9
1179
in
172
1123
117
\17s
1176
t17?
174
tir9
11/0
118}
1182
[SY.3]
L18s
1165
11ke
1in?
Linn
ttue
11v0
11l
Liv2
1193
1194
1199
tive
1382/
llve

90
100

110

10
20

30
40
60
70

80
L 1

KijgRBeh

IF (Ra.LE.IG™) GO TO 70

CUNT JHUE

1F (TARSUIEVY) (MEL ) MS3Q

AE TURN

FORMAT (Yry//72a0 CHOSS SECTION OF MATERIAL «137)
FURMAT (1r0eDAR{2X¢SHARROUP 1 T93X}}

FOUMAT (120)

FORMAT [14s1FREL13,5)

FORNMAT (1MU/16H MIXTHRF NUMARFR ¢ ]l0M MIX COMMAND ¢24M MATERIAL A

ITOMIC PENSTTY/Z (4Xo13e8R0TUIARIE0.8e8X11A))
(D)
SURNQUT [NE NSCUR (Qe0GeVeIMeIGMe TGP TP o XMF o VE s IQMe IPRE)

COMPUTE NISTRIMUTED SOLRCE

NIMENSION Q{Ira18MYs NRIIGPYe YIIP) s VELIGP)
COMMON [A (1000

EAUIVUIENCE (JA{LI9L) s IER)

IF {IPPEL.GT,0) GO TO 10w

TuMeslaARS ( J0u)

nah,0

N0 <0 J=lelGM

and,0

nY 10 I=YelmM

AzAeQiloJiovi])

NG(Jres

FLURY

[F (HelLioeUes0) RO TO &0

AGLLIGH}YaD

1F (RMF.LEL0.0) GO TO oy

EuxNF /6

nn 30 Joxlelom

QGlLJITUG L)) of

00 3¢ Jxlefu

Qlledlentl ey o€

NG LIGR) =XNF

un SO alsIGMm

WRITE (Qea0)J{QILvT)vTm]eIM)

FORMAT (LunnUISTRINUTEN SOURCE5Xe6M GROUPLII/Z(IPLIOEL2:5))
WRITE (Je701(WRIT a0 1:P)

FORMAT {19KAGHNUP TOTAL SOURCE/(1P10EL12.5))
RETURM

WRITE (Nev0}

FORMAT (36MNZERO OR MEGATIVE DISTRIRUTED SHAURCE//)
1ER=]

RE TURN

CONT INLE

I1Gelme M

nO 11v Usiela

RENIE 1)

PE TURN

ENG

SUHROUTINE FCSOUR (0+¢0A+SSe#sDeAAYXNF oMMeIGMeIGPe 1029 IP ¢ ISN)

COMPUTE SURFACE SAURCYE

DIMENSTON Q(MMeTGMY Y NARITOPY s SS(I621e wWidMde O(NMI e AA{IP)
jaMelaks (TQM?

oGtlar)=d,

DO 20 IGmsl,T(m

QG(IGIwo,

nsSn
OSN
OSN
NSN
nsn
NS
[+3-12]
[1}1;]
NSN
OSN
HSM
NSN
DSH
DSN
OSN
DSN
OSN
DSN
OSH
oSNK
nsn
231
DSN
DSN
nsSnN
oSn
N8N
[} 1]]
osn
[ }11]
[1330]
OSN
DSN
DSH
nsn
DSK
[13-1)]
osH
osn
NSN
oSN
psSk
DSN
DSN
nsn
[ 21
NSN
nsHu
OSN
DSN
DSN
DSN
DSN
DSN
DSN
OSN
NSN
NSN
DSN
OSN

01134
01129
01140
0lisl
01142
01142
Dilées
01145
01166
01167
G114A
Olley
01150
011%1
011%2
01153
01154
01155
01156
01157
01158
01159
01160
0116l
01162
01163
01164
01165
01le66
01167
Olles
Glle9
01170
[ ZRNAY
ot172
01173
01174
0117%
0i176
01177
01178
01179
01180
olisl
01182
011843
01186
01185
01186
01147
011R6
01149
01190
01191
01192
01193
0119
01195
o119e
01197

27




28

10
20

30
40
50
60

70

LY]
100

NO 10 KaleMm
DGLILIRAG(16) ¢w M) ®AKSIDIM) ) #Q(My1GI ®AACIP)
NGLIGR)20GIIRF} NG T0)
IF (XKE,E0,04) GO TO S0
E1=XANE 706G (1G8)

NO 40 16=1.160M
NGtIGIzEleaG(lR)

N0 30 nxleMm

NNy 161 27t eq(ng16)
CONTINOE

GG 1GP) 2 XANF

wRITF (9480}

KAxl

Krizl)

KCxMINO (KB TOm)

YRITE (9e99) (K XaKAWNC)
no 70 vxl.mm

WHITE (961001Ma (O (M1 1G)oI0RKAIRC)
r.AzKAeod

KHERR oM

IF (RALELIGM) GO TO 60
2 TURE,

FORMAT (1MQ//716M SURFACE SOURCE BY DIR, AND GROUP)

FOWMAT LV1HO 4P TR, o BL2¢eSHGROUF 133X) /)
FONMAT (feeliepll, s

£y

SUHKOUT [Nt NESPAR

COMPUTE NEW PLRAMETERS FOR IMPLICIT SEARCH
CIMNON TALL100UYsALYNOON)

COMMON ZALPHA/ LOAFHMTAbAISCATToSCATTPoBALIXLAMAXIXLAMINCEVHAX9EVM

1 (M0 IPKE oF SUM INEG s KK

EQUIVALENCE (A(1AYsRLAY e (ACL1)oXLAL) e (AL12) oXLAN)
L (AQlUYe<EPS)s (4131 eEPSIe (ALCTIoRLARY e (A (J1)eEQP),
(ALY sFVI e (ATYI)2FVPYe (AGRLIsEL) e (A(I5)4E2) 0
AAYeEVFYe HTAI31)exXSHS2) e (TALLILI9LFVTIe (A{36) sEVPPY s (A(37) o XLAPP

Gy (ALMUYGXLAP) s (TA14Q)oICNT)
1IF (ICNT.FG.1) GO TO lav
IF (E2,LT.,EPS] [CvT=l
IF (INEGLFOLL) GO TO 140
E3nhlS (X A-xLAR)

IF (ALAP2,£Q.0,0) GO Tn 20
IF (E3,GT.XEPS) GO T(. 150
LaEVPPEVP

faFEVPPaEY

Fag ¢P=t ¢

NENZO®F o)

CUAB((XLaPPel s )OFOEVROEVa {XLAP=],) SESEYPEVPPe (XLA™] ) *DOEVPROEVR) /

inen

(1A (39)+ICVT) ¢

CNHEBw {XLAPPOFS (EVPoEVI =KL APPES (EVIEVPP ¢ XLA® (EVPPEVP) ®D) /DEN

FUCE (XLAPP O =X APSE AL A®D) ZUEN
RaguH®e2-4 ,2€Q4*F0C

IF (R, T,0,0) 6N TO 30

1F (Ec LE.XLALY 6D 10 a0
EQ=lo/ (L2842, *FVOENC)
XLAPPEXL AP

ALAPex| A

FVPPREYP

EvPeEy

(A{13) s XNPM},
(A(3214EQ)

(AL

OSN
NSH
OSN
DSH
oSN
NSN
R 1]
DSH
nSH
OSN
osn
nSN
DSH
DSH
osn
osn
DSN
OSH
asu
nSN
oS
psn
oSN
DSN
DSN
DSN
DSN
OSN
DSN
1SN
ALPHA
ALPHA
ALPHA
nSN
OSN
OSN
NSN
OSN
OSN
DSHN
PSN
OSN
nsSM
OSN
DSN
NSN
NSN
nNSN
DSN
DSN
NSN
NSN
DSN
NSN
nsSN
DOSN
OSN
DSN
OSN
NSN

01194
01199
01200
01201
01202
01203
01206
01005
012u4
01707
01208
01209
01z1o0
0121}

01e12
61c13

0121as

0121%
0121e
01217
0121e
0121y
01e20
01c21

01222
01223
0122s
01225
01226
0ir27
oang2
00003
0000s
01229
01230
01231

01232
012133
0123»
0123%
0123n
01237
01238
01239
01240
0124}

01242
01241
01264
0124%
01246
01247
01748
01749
012%0
01251
012%2
012%3
01256
01255



12%9
1260
1261
1262
1263
1264
1265
1264
1267
1264
1éa9
1270
1271
1212
1273
127
1278
1278
1217
1278
1279
1210
12¢)

12¢2

1263
1284
1205
12n4
12¢7
1268
12F9
1291
1291

1262
1243

124

12e5
1296
1297
1298
12v9
1363
1361

132
1303
130s
1308
13056
13¢7
1308
1309
1310
1311

1312
1313
1314
1318
1316
17
1318

40

T0

90

——
-
o0

B
~
o

180
150
160

EVIn(=813eSARY (R} )/ (2.9ENC)
EV2R (ot UB=SORT (R)}/(2.9E0C)
IF LARSIEVI=EY) (GT,ARS(LV2=EV)) GO TO 10
Cvsiv]

O 70 &9

EvsEVR

Gy TO0 &V

IF (ALAPEN.0N) GN TO 79
IF (E3,GT.XEFSY Gn TO 150
FUs{EVP=FVI/Z(ALaPexLA)

IF (JUATGNE, R} GO TO 9

IF (EQ.LE.XLAL)Y ) TO A0

IF {E2JLFE XLARM) AN TO 40
ElsSIun{XLAMHE L)

ALAWPEAL AW

RLAPERL A

EVPPug y»

FVvPxEV

EVELVOXNPMOF(OF]

IF ({XLAPH=]1,}/{XLAP=1,),8T7,0,C) GO TO l10
HaAMAR] (EVPE VDY

CuAMIN] (EVPFVPPY

IF (EV,GToB NHEVLLT.C) EVBIEVFCEVPP)O,5
GHY o 110

IF {EULENGO-N) GO TH 90

IF ( 1CVT (NEe O ) GO TO 180
1F LE2,GT.EPS! 50 Tn S0
tCvial

By 10 3R

ICNI=}

CLabEy,Q

R1.APPaUy 0

Ny 10 83

1F (E3.iT.EPS) GO TO 150
XLAPYRA| A

fvPaiy

1F (E1.G740,0) GO ¥n 100
EVvBEVeF VM

B0 T 110

FUELVeE M

CALL SSaTCH (4.X000Fx}

G2 10 116041201y ROOCF R

IF (IaRS(JEVT) EQ.2) GN TO 130
K§85¢2=)

RE T A0

392232

AE TV

Ks892=)

JE TURN

CALL SSeTCH (6.KQ0QOFX)

WO TO (1601 3Ute ROOUFY
CONTIMUE

CALL NEGALF

INEusG

RE TURN

£ND

SUBROU'T INE NEGALF

CONVEPGENCE TECHNIRUE WwHEN ALPhA NEGATIVE
COMMON [A(1000)eALYGN0O)

NSN
OSN
DSN
OSN
OSN
DSN
OSN
DSN
DSN
OSN
DSN
DSN
NSN
DSN
OSN
OSN
NSN
NSN
DSN
DSN
NSN
NSN
DSN
nSN
NSN
USN
NSN
OSN
NSN
OSN
NSN
DSN
DSN
NSN
DSN
NSN
DSN
DSN
OSN
NSN
DSN
NSN
DSN
NSN
OSN
OSN
OSN
NSN
DSN
NSN
OSN
OSN
OSN
DSN
DSN
OSN
OSN
DSN
NSN
NSN

01294
01297
0125A
01259
81760
0126}
01262
01263
01264
0165
glzee
01767
012n8
01269
01270
01&71
01272
01273
01274
01275
01276
01277
01276
01279
0124%v
0181
0led2
01783
01ed4
012485
[} %111
01247
01e8H
0128y
01e9n
01291
01292
01293
01296
01298
01296
Qlew?
01¢98
01299
01300
013ul
ojan2
01303
01304
01209
01506
01307
01308
01309
01310
01311}
013di2
01313
0131e
01315

29




30

10

30
40

S0
60

70
80

N

100

110
120

COMMON /ALPHE/ LNAFH TABAISCATTISCATTP oBAL ¢ XLAMARSXLAMINIEVMARGEVM ALPHA

LINoIPME o FSIIMe INEG o KK

FAIIVALENCE (A{1A14XLA)y (ALI1IoXLALY e {AC12) 4 XLAMI e (AL13) «XNPM),
1 (A0 %EPSYe A(3)4ENS)e (A{2TI e XLARI s (A(31)¢EQP)e (AL32)4EQ)

(AL ok vre (ALAD)WRVPIY (A 0ED) Y (A(I5) JE2)

(1atI9)eICVT)e (At

J2)eEVM e (1AL 4xSAG2Y e (TALLLYGIEVTI 0 (A(36)1EVPP) e (A(3T7) o XLAPP

O)e [A(IUY 4XLAP) s (TAL8Q)(ICNT)

IF tEvP,EQ,0,01 Kx=zq
EIsABSleexLAR/ZXLA)

IF (ABS(1,0XL4) LT,~0,00EPS) XEPSEEPS
IF (XLAPL,EALN,0) GO Tn 80

IF {BALLLT,0,1) 60 TO 10

EVEeSe {EVeEVR)

a0 Y0 121

IF (EJ.GT.XEPS) GO YO 130
Cux(EVP=EV) / (ALAR=XL A}

ALAPEXLA

LVPxEY

IF (ALA.GT.140) GO TO 20

IF (XL2sLT . XLAMIN) GO TO 30

XLaAMINZLLA

FYmiNzEY

GJ 0 S0

1F (XLA.CT XLAMAX) GO T0 39

XL AMAR XL A

EVMARZEY

G 10 %9

IF ((EVMAZ (EGene0) oORe [EVMINGEG.0e0)) GO To Sg
EV 5O [EVMAZeLYMINY

an 10 120

IF (ABRS(),=XLA)LT,XLAY) GO TO 40
E1sSI0M (ALAMIE L) .

CvaEvexnPMerQer]

IF ((RvAAX,EQeNoN) s OR (EVMING,EQL,040)) GO Tn 120
IF (EVwAX,GT.Evvin) GO TO 70

IF ({EV.GT.FVMINICORL LFVL,LTLEVPAX)) GO TO 40
Gu Y0 120

IF {{EV.GT(EVMAR) (ORG (FV.LT.EVMINI) GO TO &0
30 TO 140

IF (8ALLT,041t GO YO Qo

Edm.SeFy

a0 to 120

IF (E3.,GT.EPS) GO TO 1230

LLAP=RLA

[ X E 1 47

(F (XLA,BT,1401 G Tr t00

XLAMINE R A

KLAMALE ] o 0E*R0

FVMINXEY

EVMaANZg,.0

R0 TO {10

LLAMARERLA

KIL.AMINZI oD

FYMAX®E ¥

EVMINZ(,0

IF {(E1.6T,0,0) EVMBeEVM

EVEEVeEVM

XK®0

IF (1824LT,04010) ¢AND e LXNPM LT 4045)) XNPMmA,S

ALPHA
ALPHA
NSN
DSN
NSN
DSN
DSN
NSN
DSN
nSN
NSN
DSN
NSN
DSN
DSN
NSN
DSN
nSN
OSN
DSN
nsSN
NSN
NSN
NSN
nsSn
SN
nsSN
OSN
nSN
nSN
SN
NSN
NSN
DSN
DSN
DSN
NSN
DSN
OSN
NSN
nSN
NSN
DSN
NSN
DSN
OSN
DSN
OSN
DSN
NSN
OSN
NSN
DSN
DSN
DOSN
OSN
DSN
DSN
OSN

00002
oncod
[ LI E
01317
013ls
e1319
01320
0132}
01322
01323
01324
01325
0)i526
01327
01324
012329
01330
01331
0133¢
013338
01336
01339
0133
0133/
01337
01339
01340
013a1
01362
01361
0134s
01345
01340
01347
01348
0}349
01350
01351
013%2
01383
01354
0135%
013%6
01357
01384
01359
01360
[3KI3)
01362
01an3
Q1364
012368
01306
01367
01308
01369
01370
01371
01372
01373




1379
1360
131
1362
1363
13k
1308
1306
13u?
134
1389
1390
1361
1352
149)
1964
1365
139n
1347
1368
13v9
1360
1e01

18¢2
1ac¢)
14Cs
18CS
18Le
1314
1eU8
1609
lel0
1431

1e]2
1413
lelé

1418
l1e1b
1817
1418
1413
1420

1e21

1622
1323
1424

14e%
1424
le2?
lepa
1420
1430
1401

1832
1433
143
1435
1436
1437
1430

o000

00

on

19

{F { 1a4S {IEVT) LEQ, 2 ) 60 TO 130

“MNYLIFY PARAMETFERS

KSRG23
QE Tuun

ANQTHER OUTER TTERATION

XSAS2=?

KKEKKe]

IF (KR,LT,10) RETURN
Ld=eSe(EvervP)

XK=

RETURN

[ D)

SURHOUTINE OUTER (CoSACLOINIXIeCHI0sBeXNDeXJJeToSUMT cSUMZ s LHM IGM

ToMT oM eMMgNMe JSCTo[To P el 1SIMAMZeTIMIF s CSsVaSReCToCAIXNAIAND ST
2e¢NHew RS eRNeMAINIAVINIINFIARGRDT)

POMER JTEWATIUN FOR al

GROUPS

COMMON Z7A1LPHAZ LOAFAoTAUACSCATIoSCATTPoHAL o RILAMAX s XLAMINIEVMAX o EVM

Llido IPRE o FS Mo INEG KK

DIMENSTON CUINwoTGMaltTr e SATIMeM) o CLIMMONNT ¢ XN(IMIIGH) 9 XJ(IGMs
FIMeNMI o CHITMOTSCTY e NEISeIGMI s HITGMeMMY y XND(TPsum) ¢ XJJLTMe
? TUL701The SUMTELTYe SUMZ{TTI e MALIMYy MZ(g2ZM)y FUIMYy CSEEMIe V(T

IP)e Skitule CToIM) e CALIMY

ANNCTMY s ANGOEMu) e RGIMMI s ST(IM)

NM) o

XNR Y

Alotre w(aM)y RE(TPYIe RS{IM)e DIMMIe AV{IP) s wWUIMM)Y DF (M) &R (IR}

S KnTLIGW
COMMON [A(19N0) +A(10N0Y)
CIUIVALENCE (1THolAa(Z)

(1G91a¢30))e (IMToTACIN) )

(1amMefag21

1)

LEFoA1SIte (DYeAla))s tUZeA(T1) e (IGEeIAtS) e (IBReIA(TII LIDOTef{A
€l290 )0 (JAToTA(Q8) )y (JDASTALTVI e (JOBeIA(TIN) e (JNCeTALT2)) s

IS IN(TINNe LICVTaTALAIN),

(IN191AI23))s (IN2¢TA(2400

tJn

(UNAL&(93) )

de (JINTo1AIIG) ), (KMRoTA(L14))s (.INESIA(ST) e (JORCIAIQYI) e ([ICIA
53730 (JOGASIALLIN)) s (UKEAGIB(1ISI)e (JUTRAIIALLIOR) )y (JUSGACIALLS

Sulle {(JSNALTALL1S1Y )
7
CRUNIVALENCE (UFNA«TAT1731)
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EL1S{FLOAT (M) e eS1®CHIT N}
IF (10§ £0.2) RO TO S
f2el®x JU(1eN)

13O 80 uztenm

SAT(] oM BSAT (1 MY L2200 (MeNY
6o 10 79

ISz {Nel)O (N} ) /s
[RTeIHSe (29Nel) /4

O ©0 (A=INSIRT
t2skle it Iy

N0 8Y Mz]emMm
SuT{isMIZSAT (M) oE29C) (Mo IR)
CONT [Ive

CUNTINUL

COMPUTE ANGHLAR FLUX AMU NEUTRON SUMS
11R1G=g

CHMIUITE ANGIL AR FLUX HOUMDARY CONOITIONS
I.h=LCe}

Y 3ln Ms)lenmM

I+ (DIM) JGF.0ed) 6O TN 180
17ulP

1Sa1Pe)

IF (IBR.EN.1) GO TO 100

AN (M) sXND (M)

IF (IQAEQ.,2) XNT(M)2RQ (M)
) Tu 10

ASMR (M)

HA{M) XND (KDY

XNT (M) @ AND (X))

IF (N(').LE4000) GO TN 120
GO 10 1a0

NG 130 [=1etm

ENE(lYan.0

ANMMUIN] [M)

6 TO 20y

{T=0

14s0

IF (1AL=1) 170,160,180
v.aMu ()

XHO(M) s XN] (K}

ANT{M) @ANT (K)

B0 T0 two

AINOQ(M}an.0

A8l (M) 2040

f0 10 10

XN{ (M) AN (M)

ANMME XN (M)

CUMPUTE IMwARU 0R OUTwARD NEUTRON FLOW
'FFUSRQ

nn 290 Jsleln

IntfAlSLITen)

Kathndil1S=)

TEMP=(T(])

DSN
NSN
NSN
OSN
DSN
OSN
nsSn
OSN
OSN
DSN
OSN
DSN
NSN
NSN
OSN
DSN
DSN
DSN
NSN
NSN
OSN
DSN
DSN
0SN
NSN
OSN
NSN
OSN
OSN
NSN
oSN
OSN
NSN
DSN
nsn
DSN
OSN
OSN
NSN
DSN
osn
nSN
nsS~
OSN
DSN
DSN
DSN
NSN
OSN
DSN
OSN
nSN
DSN
OSN
OSN
DSN
OSN
OSN
05N
OSN

0173

01731

01732
01743

0173

017145

01736

01737

01738

01739
01749

01741

017462
01743
01744
01745
017406
01767
0176AR
01749
017%0
01731

017%2
017593
01754
0175%
017%6
017s?
01758
0175%
017a0
01761

017462
01763
017ne
017%%
01766
01767
01768
01769
01779
01?771
01772
01773
01774
01719
oL7176
o117
01778
01779
01780
01741
01782
01783
01784
01745
01746
01737
01780
01789
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17wy IND (K oM) 2 INMM DSN 01790

1800 ElesST(D) nsSN 01793
1801 IF (ISCT.GT,0) ElafFleSAT(leM) DSN 01792
1Av2 IF (CTI1),GE.0,0) Gn fn 21V OSN 01793
1803 EleEleTARACQA(T M) @A JVle]) oSN 0179«
1808 CTIII=LT{])eTuRASA{JV=]10]) NSN 0174y
nos 1MEGE] nSN 017v6
1806 210 COMT INUL nSN [ ARA N
1807 L2 (XNMHONA(Teu) o RNF (1) ®NCLToMISEL) /(DB om0 CT (1)} NSN 01778
LT P InxMEL]) . DSN 01799
1409 LesaNMy oSN 01600
1410 XWE{l)z 2eF2=anEl ) NSN 01691
1ait XHIMEE? oF 2« XNMU NSN 01802
1412 1IF (W(4),ENNeN) XNEITVSF2 DSN 0{n93
1313 IF (XNCIT) ,6EeNe0ANDXNMM,GE.QsC) GO TO 2a0 USN 0189
tuls ¢ STER FUNCTION nSN 01u0s
LI IF (ISF.QT,.0) GO TO 220 ASN 01606
141s TASLIDALTeMI=ORLToM) I ®F4aiNC(IoaMI=0,59DU (oM *DSIIeMIIPEICEIN/Z(CTL NSN 01607
talr 101 ev,500M 1 ent) VSN Otnoa
1eln XN ) =g NSN 03n0y
181 XwMmE 2 OSN 01nl0
1A20 G 10 260 DSN 01A11
1421 220 CONT INUF NSN [ FL.Y ¥
1422 ¢ MEBATIVE FLUR FIXUP SN 01A13
1823 IV (XMF(f1.GEene01 () TO 230 NSN 03Hle
18¢4 IF (XMNM GF o NaNeNNGANMMoGELXNF(I}]} GO TO 240 nSN 018ls
1429 20 PULLLY N nNSN 018le
1826 E22((0A(TeMIaiS(ToM) 1@ e 0CIIeMICEIIELI/ICTI]I DB eM)I=2,"NS{IeM)) NSN oiel7
i%er Xkt mi2eE2~L3 NSN oiols
t42n IF LXNE{1)GEsN0) GO TO 240 OSN 0l18ly
1829 GO T0 290 nSN 01420
143y 240 XEtLtzwe0 OSN [RE 141
[XR]) L2Z (VAT M) OEQ e (NCIT 1A =, S*OR ([ eM) eDSIToM)IOEIEL)/(CTITI) *2,%0S (e DSN 0142
1432 1 OSN 01823
1133 XNHMMEEPoEC=E4 1SN Olues
1434 1F UXNHMGGE,Ben) GO TO 240 NSN 01629
(LR LY 250 IF 1CTLIILEQeV,n) GO N 260 oSN olb26
183 XHtA=0 U DSN 01627
iz \EL[Izy. 0 OSN 01624
|E KLY F22(LALToMI=DSILaMI)OF Qo (DCIToMI= S008I oM} oNSLTIIMIIOEIELI/CTIT] OSN 0le29
1ndy 260 TE ILVILTLY) GO T <m0 OSN ais8l0
Lean HFFUYSNEF e DSN 01m3}
Ly 1F (NFFULEN,1Y WRITF (902701 1GeMeToXNELT) o XNMM DSN 01R32
1482 270 FOHMAT (284 NEGATIVE FLUX FIXUPe GROUPS18,12He DIRECTINNSIJe14Ms § OSN 01833
Inée3 IPUCE FOIMTEIS210XeBH XNEL])REIC,590H XNMMur1d, %) DSN 01x3s
| TYN 280 XUNLTIRINN(T) o (M) @2 OSN 0183s
lueS NAflemM=€2 OSN 01636
lteh 290 CTil)xTeme DSN 01KI?
1847 121LHS LIS=-(P) OSN 01838
1848 YUDLT M) BXNNH DSN 01639
1de9 IF (L1 GENe@?) GO TO JOO oSN 01840
1ysn M (M) 2x2MY DSN 0184}
1451 G TO 310 OSN 01142
1492 300  INOLM) manMM OSN 01843
1457 310 COMTINUF, OSN 0lb4d
K4S ¢ CUMPUTE NEUTRON SUMS DSN 01648
1H9% IF (IEP.NL.2) GO TO 33p oSN [ 3L 2T
1n8a U 320 ME]loMM USN 01847
IAS572 I (DIM)LLE.Den) XNO(M)=mXNT (M) DSN (211 )

1a54 320 CONTINUE OSN 01640



18%%
Luen
1db)
1d62
1363
1is6s
1168
1% 1Y)
lae?
136A
1469
1479
1871
1472
1473
1374
ta7s
Ld76
1377
1ara
1819
1840
tan)
1842
1463
IR1LTS
L3485
1884
1un?
LAKR
14R0
1H90
1861
1852
1443
[ L. 17N
1868
15113
Ins?
LT ]
1hyy
1900
tem
N2
19063
1406
(R111
19
1907
ivln
1909
19lo
1418
vl
1913
tylas
1915
tyles
717
1714

30

340

350

h1.Y

7o

340

%0
400

410

420

430

480

450

Ei®yed

£220,0

0 360 Nz} oMM
FlzEloewn{M)yexNy (M)
EPEE2euw() IM) ANO (M)

AlJKL) #LP%av(1P)

AEUNL) sniJRLI =F1oAVIY)

(¥ t1TR1646T,01 GO TO 370
[F (IMRGLT41.0R,A(UNL) ,LELEPG) GO TO 400
CONPUTE ROUNDARY SNUNCF

00 ISV I=l,1M

XHRA ) = XNNLT)

Xaitli=d,0

3T(1r=0.0

DO 350 M=) MM

SaT{lyM)=0,0

DO 36V H4el gMm
XNUK (M) 2RMA (M)

RriL vsmA (L)

RLHEsA L)

1TRIG=1

50 1O Qu

COMBINE FLUX COMPONEMTS
$1e=ANLRZA(UNL)

ACJUNL) 20,0
ALURLIBEL®a (k1) eRLH

nn IRV lal.rm

ANGETY 8T 10XMIT) @ XNR (TS

U0 IV MaloMmM
AUNIMIZET®RMO (M) @ XNYKR (41)
PEAFORM INNER TTERATION
11C=11Cel

tlmu,0

E2=ull

(231791

€£3xUe0

IFI AGEp

DN 426 1), IM
THMEANNT L ~XNA LYY

TatmeCs{)

1F (CTI1 etiko¥,0) GO TO 410
1FLAGE]L

IF UIIC.€U,1) TuTHOCS (1) eXNN{I)OTARA®ALJV=]1e])
IF (11C.0T,1) TaTMOICS (1) eTANA®AIYV=1o]))
CONTIMIIE

EpsElet

£2uE2eaUS(TM)*CSI])
FISENeAHSITMI®(CT(TI~CS(T})
IF (EPSACGTN.0) EamanaXi(FasABSITH/RXNA(TIIY)
CONTINLE
C1mAIJSGIZ71a1J5G)I =€)

0N @30 M=l uan

0N 430 f2ly(M

DALl eM)aCa (ToM) @€Y
AlJNL)=alUNL 1OoF]
AlJRL) =a tuRl ) vel

DO 64V s} 1M
KUNTL)sXNG(T)OE])

NO 5v Mel qmm

ANU (M) =X (M) oF

NSN
NSN
NSN
NSN
OSN
DSN
OSN
OSN
OSN
DSN
DSN
NSN
DSN
NSN
NSN
OSN
OSN
NSN
DSN
NSN
DSN
DSN
DSN
nSN
NSN
NSN
NSN
DSN
DSN
bSN
DSN
OSN
DSN
DSN
DSN
OSN
DSN
DSN
DSN
nSN
DSN
DSN
DOSN
OSN
DSN
OSN
OSN
DSN
OSN
OSN
DSN
OSN
DSN
OSN
OSN
DSN
DSN
OSN
OSN
OSN

01850
014S]
018452
01693
0165¢
01655
01450
01857
01658
01859
01860
01u61
0lus2
0luel
Olbbe
01645
01856
01ha7
Olbhy
01hn9
01470
01871
01h72
01873
Ole7s
01875
0lb/6"
01877
0lu7s
01879
01840
01881
01”82
01€83
[RY-ITS
01885
01846
0lbn?
0ludA
01889
0tlu90
gle9l
01872
0187)
0189«
01899
016906
0l HeY
01498
01199
01900
01901}
01992
01993
01°0s
0190y
01806
01907
01908
01909
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1719 IF TABSIXITA) *ABSIXITHI +EN.0¢0.0R¢ITCeQT.IIL) A0 TO 490 DSN oivio

1320 IF (1.2,6T4¥PGORF 3P EPG) GN TU 70 DSN 01911
1921 IF (EPSAcFUL0e0) OO TO an0 oSN 01912
1422 IF (EA,GT,FIPSA) G0 TO 470 DSN 01vll
1923 460 {F (THPRLT 1 URGAHSLAIUNLI ) LT.EPGY GO TN o490 OSN 01414
12ze 470 IF (X1TAED,Be0) GO T 20 OSN 01919
ey ¢ COMPUTE CLURUFLTS OSN Olvle
1924 DN &4 M3 MM OSN 01917
1927 FRuw (MI9E] oSN 0lyly
1924 DO ARU Nxi MM 0OSN Otvly
1929 b I=E20C1 (MyN) DSN 0lyen
1930 DO SAY [slenM USN 01%2)
tvy IF (MeEuel) XJYtTeNyz0,0 NSN o922
1932 480 XIJETaNIaX JJCTWNY CEA® (XND (T oMY o XND(ToloM)) 0SN 01923
1933 G0 To 29 NSN 01924
1938 4 FLYA LNIIVERGED NSN 01925
1935 490 nY soe I=syete DSN 01626
193¢ 1) S00 Mx{emv OSN 01927
1937 800 xun(tevyzfiexaniles) nDSN 01928
t33g RETURL NSN 01429
1939 (4] OSN 014230
120 SURROUTINE FISEN [XN9CoXJsBs T0M IMoTHMIMT gnuMoMMeFGe JGP o F o AKE sMAIMZ 1SN 01931
(9s} lel/MeVedLenF) NSN 01932
{942 [+ NSN 01933
1% [+ PISSION CALCULATION ANO MORMALIZATIAONS DSN 01934
1% COMMOP ZALPHAZ LOAFR«TAHAeSCATT e SCATTP AL o XLAMAR I XLAMINGEVMARSEVM ALPNHA oeno2
tves 1IN IPHE eFSUMe INLR o KK ALPMA 00003
IRTYS [ ALPHA 0000e
1967 DIMENSTAN INTINGIGM) s COINHMIIGM Ty XJ(1GUeIMoNM) s B(TGMIMMY Y FG( DSN 01930
L9 TIGP) e B 1IM) 0 AKELIGP) e MALIMYy “Z(12M)e V{TIM)e QG{IGP) s DFIIM) DSN 01937
19«9 COMMON 1A(1000) ¢A(10LYO)Y oSN 0193¢
1950 FOUIVALENCE (IMTeIALLI)) s (FTPeA(IBIYe (1A(2}eTTHY e (IA(IM)eMFNYe DSN 01939
1981 1UXI AsALIAY )0 STEVTeTALI L)) e (XNFoALBI) e (IHReIA(T)) e (IQMeIAL21)) e DSN 01940
1952 2 (TAL101eTFr) e LALLITIoFPGe (EPSHIA(I)) 0SN 01941
1993 ENUIVALENCE (TA(191)¢IFR) OSN 019e2
(8117 IFN=TARSIIFN) OSN 01943
1958 (T3 (1) Y DSN 019es
1950 FIRaFL {16 DSN 01948
1987 IF (1FN.GT,0) GO TO 20 OSN 01146
IR11] VO 30 Jmletu OSN 01947
1489 VO 10 [aleIGM NSN 01964
1v60 10 INtJe 1) 3N, 0 oSN 0194y
ivel 1F el nDSN 61950
19e2 60 10 a0 DSN 01unl
193 20 0O 30 Ialelu DSN 01952
l3ca kT Fil)isC,v OSN 01953
14es 1t (1T, LE.NY 30 TO w0 OSN 0195«
1inn DO 40 [xl,1u nSN 019%%
lya? 1 80 Jsll.lam OSN 01956
1963 &0 FLTISE L1 eXKE (g1 OXN{T oy} DSN 01957
19e9 NO B0 JsleIGM OSN 01uSs
1970 FGiJimn.n NSN 01959
1971 WO 59 IsletM DSN 01960
1922 LeMatll) DSN 01961
1973 LalARS(M7(L)) DSN 01962
1978 s0 FGLANsFGI evITIOF(T)OCIINeJoL)®DF (D) DSN 01963
1978 63 %0 11v OSN 01964
197a 60 U0 70 lerstM oSN gr96s
(S 254 LeMAl]) . DSN 01966

o7 LalABS (MZ L)) OSN 031967




1979
t9d0
1941
1902
lugd
1954
1)us
19us
1247
19uA
1yra
1949
1991
1992
1993
1994
19¢5
tave
1997
149a
19y2
2909
2001
2342
2901
2306
20¢s
2304
2907
2908
2309
vl
2911
232
AR
2V0la
anis
20)e
2917
20la
2049
2920
2021
2u22
2923
2026
202%
2070
2927
202x%
2329
2030
2u31
2032
20323
203e
2038
2936
2037
2038

v
L1

90

100
110

130

140
150
160

170

190

200
210

220
230

240
250

DO 70 UmlefaM

FOIIel (1 exN{loJ)@CITHIJeL)SUF (1)
FEl1adev

N0 9V leloln
Flatlevitioril)

N0 100 J3iei6M
FGLJIEF L XKF (JY

NRz0,0

00 120 Ja1eIGM
HHaBBeF A LYY

FutlGF) =Hh

IF INFN,EN,1) 60 TO 159
glsFIPeuGInP}

IF (E1,LE.N,0) GO TO 210
XLAZ(FGIIGP) eUGLIGPY)/F)
IF (IUM,NELN) GO TO 150
IF (FGUIGP)LEL0.0) GO TO 220
IF (1ARS(JEVI) NE.1) GO TO 150
unzl,/xLA

ney 13v gslepap
FG(JISHUOFG L)

XRE L J) = dMOXKE ( J)

IF (3TH.LLF4N} GO TN 150
Hy del (=) 1M
FilishpeF ()

FNI0

IF (TOomMm.Fu,0y GO YO )70
CPRRIUARLTIGPIeFGLIGP) ) ®4 . 9EPS/FLOAT (1GMe3)
NETURM

[ (XNF.lf.neu) GO TO 160
FAzANF /¥ G (155P)
FGULGH ) s XNE

Ny L8y J=le oM
LCIRIEI R (X I NE}

vy 1RO [xlygm

KNGl ) SELeXNLTO )

o 180 ~Nzlenm
LWIFTRFEIES NINIS P11 3}

no 196 [=1e1M
plpiserer el

IF {InR.NEL1Y GO TO P60
wo 200 ysl,iGM

00 2060 Mz]leMM
DIBILIE NI RS 31

G0 10 lov

WHITE (94260}

G 10 23V

ARTTE (e25M)

(ERE)

L TURN

FOWMMAT {4GuoNC DISTRINUTFD SOURCE OR FISSINN SNURCE//)

FORMAT (1HHAOND FISSION SOURCE//)
LD

SUKKROUTINE TOIGP {SHGeSCRIXNLIARISDGIRLoENMI IGPIFNGeXNAIXNNGeQGFG

LeXKtoaK])

TUTAL GROUP SUMSe FISSTON ANO CLONVERGENCE NUMBEW CALCULATION
COMMON /ALPHAZ LNAFHeTABA¢SCATT «SCATTPobAL s XLAMAKIXLAMINSEVMAX \EVM

JIMo IPPEFSUM INEGoKK

NSN
DSN
NSN
DSN
DSN
NSN
NSN
DSN
DSN
DSN
NSN
NSN
nSM
NSN
DSN
DSN
DOSN
NSN
NSN
DSN
DSN
NSN
OSN
OSN
NSN
DSN
NSN
OSN
NSk
nsu
OSN
DSN
DSN
NSN
NSN
OSN
DSN
NSN
OSN
nSn
OSN
NSN
nSN
DSN
NSN
USN
OSN
OSN
OSN
NSN
NSN
nSN
DSN
DSN
SN
DSN
ALPHA
ALPHA
ALPHA

DIMENSION SNGIIGP) s SCGLIGPY s XNLIIGP) ¢ AGIIGP), SNGIIGP) ¢ RLIIGP) OSN

38 1 1]
01969
a1%70
031971
01972
01973
01474
01975
Q1976
[T 4
[ 2027 ]
01979
01yu0
01481
019162
01643
019d¢
01%4d5
01%a6
Ot4yn7
01688
01949
01590
01591
01992
01993
0199
01995
014996
01997
0lwys
01999
02000
0R2uyl
02002
02093
0200e
02v0S
02106
02697
02008
02009
02010
02011
g2012
02013
02614
02015
0201e
026t7
02014
02019
02020
92021
02022
02023
00002
00003
[ LLITY
02025

41



42

2039
2940
204t
2142
2043
20408
20468
2006
2na7
2ua8
20e9
2950
2051

2152
2083
2054
2055
2054
2057
2958
2059
2040

2041

62

20483

236s

2368

2ush

2367

200R

2049

20/0

M

2072

2913y
297

PORAY
20176
2977
A

2077
2080
2061

2up2
2063
206
2084
2096
2007
205N
20K9
2090
2291
2092
2993
2094
299%
2094
2067
2098

10

30

40

S0

0

le XNB{IGP)« FNGIIGP)s XNGUIIGPIe XNUG(IGP) s QG(TIGPIe FG(IOP)s XKEL]
2P e AKICIGP)

CuMMUN TA(ION0YIAL100NQ)

EQUIVALENCE [1UeTAIAT)) e (1CCeIAII3)) s 1XLAAI16))s (XLARGAL2T) )6
TOUNSTAISH) ) (ICOTALEP e (UXTALTS)I) e (FVeAL11)e (JUBeIA(TEIYe (IM
2eIAI9) 10 (IHMOTALLIS)) e (MToTACLI9)) s (IGMaTALLI2)) s (NMOIA(3S)) e (MM
3elafelyde (TEVTeTA(LIl))y (ICVTeIA(39) e (XLAPCA(30)) e (EQra(3€y)y
AIENPWALI 1 )e (EVPTALI3))s (EPSeA(3)) e (FleA(34))s (E204(35))9 (JF
SelAIST))e (KMAGTA(L0MR)) e (KMZoTALL0Q) 20 (JVeIA(O8)) s {I1ZMeIACH) )
O(ITLoIA(301) 0 (TTMeIA(D€)) e (JOFeJA(50))

SNG{ILPI 20,0

SCOLIGPI=0, 0

XNL(1GP) 20,0

AG(IGK)=0,0

SOG(I6FI=0,0

RLIIGP) %0,0

XNARI1G6PY &0, 0

o 40 Usielnw

SHGLIOP) ESNGLIAP) ¢ SN (J)

SCOLIGPIZSCR LGP oSCL L)

XN LIGPY XN (IGR)Y e XL 1Y)

AGIGPIZAGITGP) 4G
SHGLIGPI=SUS(IGRY e SDG LYY
HL (TGP sRL L TGP o RL (J)

INALIGR) BXNG(IGH) e XNR (D)

WAL3AES (AN TLP))

IF (ICVIEQ.D) GO TD %S9

IF (IPSK EQ,140P,[PHELFU,2) GO TO SO
FNG(IuF120,0

ANGITOPI 20,0

ANDL (LG 0,0
NN 20 JslsInMm .

ENGIIOPI SFNGLIGRY «FNGL 1)

XNGLIGPIZXNGLIGR) e XNG ()

RNV ITOPIEXINDG(16GY) e XNDG L)

WRITE (9e3UN LIe0GIII b ARCTI eSNGIIIVSEGIIIoSNGIL) o XNL(I}slalelG)
ARITE (Vo000 (LodGUI) o XNS(I) oRL IV oFNGIT) «XNNGITI o ANGII) 031 ell)

FORMAT 1//7/7413%eTH SOUNCE+SX e 15K ISSION SOIIRCE¢1VX¢JONIN SCATTERS
JXe12HSFLF SCATTERIQXe1I1KOUT SCATTERsQAs I IHNETY LEAKAGEs/(I4¢1PEL6T
ZelPSER0,TY)

FORMAT (//77+49R¢11H ABSORPTIONSSX e 1SHNEUTRON RALANCE +7X¢13HRIGHT LE
1AKAGE ¢4 s JENFISSTON MENTRONS ¢5X ¢ JSHNEUTRON DENSITY ¢8X ¢ J2HNEUTRON F
ZLUR /(18 LPELG, Ty IPSFRVLTY)

[ccatece!

1PRT2[PUE~2

IF 11par) 60e1204a0

COMT INUE

ALAHBALA

r{SYLUN CALRULATION

Call FISUN (ATUNT oa{JCI s ATIXT 0ACJB) o TGMaTHo IMMMT eNMsMMeFGe1aPa LY
IF) oAKE o [A(KMAY s TA(KM?) s 1ZMeA LIV QGsALJVI )

CUNVERGENCE NUMWERS

Llsl.=x1LA

£2=AHS (k1)

{F (E2,LELLNL®EPS) Il =IIM

KeaslLdS (XLAN=XLA)

1F (IABSITIA(211) .67 GO To Ry

IF (IARSLIEVT) ,AT.1) an TO Y0

FVBAK] L IGP) /XNE (10P)

Gn 10 80

OSN
DSN
NSN
DSN
NSN
nsSN
OSN
11
DSN
DSN
DSN
DSN
DSN
OSN
DSN
0OSN
DSN
oSN
DSN
OSN
NSN
OSN
DSN
DSN
OSN
NSN
OSN
OSN
OSN
OSN
DSN
DSN
NSN
DSN
NSN
OSN
DSN
DSN
DSN
DSN
DSN
OSN
DSN
oSN
LSN
DSN
DSN
NSN
NSN
NSN
DSN
nsN
OSN
OSN
OSN
DSN
OSN
NSN
0OSN
DSN

02026
02027
Q2024
02029
0210
02u3}
02032
026233
0203s
02038
0203n
020637
02638
02049
02040
02041
02042
02043
02040
02045
02046
02047
02048
02049
020%0
02051
02052
02053
02056
0205%
02056
02057
0205
020%9
02060
0206)
02062
02064
02064
020465
02Ch8
02067
02064
02n69
02070
02071
osor2
02073
0207a
o2n?y
o2uv e
02077
o207
02079
020180
02041
02082
02042
02046
02098



2099
21qn0
210}
212
21¢3
2tra
2109
2lve
2107
2AUun
2109
2110
211t

2112
2113
211s
2118
2114
2117
2118
2119
2ien

21

2122
2123

21es

21¢5
2124
2127
212n
2\1¢9
2130

2131

2132
2133

2136

2115
213n

2137
21K

21
2tsn
21a1

2142

2142
2144
2145
2len
2167
216H
2169
21%n

2151

2152
2153
2154
2158
2154
2157
2158

T0

%

120

10
20

Jv

10
20

30
40

50

tAt38) =)

HE TURN

(F (ICVT.EQ.0) GO YO 9o
tAar3f) el

HE TURN

IF (£2.1.E.FPS! GO T 110
CALL SS¥TCH (8.KOPOFK)
GO 10 (110410VU)y KOQUFX
1a(3H) =2

e TURN

1CvTz]

IF { IFVT LTe 0 ) ICVT = O
60 10 160

COINT INUE

latdb)es

Wi, TURN

(1}

SUHROUTINE UPSET (IP«MMe TGMeXND)
UIMEMNSION XNU TP eMY)
REWIND 3

N0 20 =] eMM

ny 10 1zlele

AN famrab,

CHNT LruM.

NO 30 I=1e16M

ARITE td1aNy

RETURN

(X1

SUMROUT INF tHIFG (IMe [0 e 1GMe EZMeMMIMZ o VE VI AFRIAFAINGZeIGP e TZP MR
LaTroTSeTTaINNetToATZoF sUF ¢Co K] vAAWD)

AFR{IPIMM) o AFA(IPIMM) ¢ MZ([M)y G
12010PeTLPYe W (MM) ¢ M27{1ZM) e P LTIM) e DF(IMYs CUIHMyIGMeMT]
Ve AWI]P)e GluMds TFiIMYIe TS{IM)e TYUIM)

fIIMLIS O Wity V(EP)e VE(IGP)Y,

COMMOM LALIN0M) 44 (20000}

FQUIVALENCE (L1THeLlA(2))e (I0MeLIALZL) )0

i
IF {ITH.EQ.Q) WETURN

IHSSTARSLIA(14))

ny THp THE 1/V INTEGNAL
ny 20 I6=1.716F

") 10 128,177
G21{Gel /)y,

COMT [Nt

REwING 3

REwING 2

D 70 Jas) IGh

IF {MUDLIIGe2).FR.0) GO TO 30
QEAL (2)AFR

READ (3VAFA

G0 TO av

HEAU {31AFA

HEAD (2)VAFR
[LEs[P=1G

IF {1T,EQ.0) IDLESIG
0y N0 Jatelm

1ZaM21])

r=o,

N0 S0 Mzl oMM

MAZMR (M)

flaT)ofaFRITe] sMIGAFRIToMII®(AFALLIOL MA) ¢AFA(TaMA) I ON (M)

(IEVTeIACLL)

SN
DSN
OSN
DSN
nsSH
NSN
DSN
PSN
DSN
NSN
DSN
DSN
LSN
OSN
DSN
DSN
DSN
DSM
NSN
NSN
NSN
DSN
DSN
DSN
DSN
NSN
NSN
NSN
nSN
NSN
NSN
NSN
DSN
NSN
DPSN
DSN
DSN
USN
NSN
NSN
DSN
DSN
DSN
DSN
OSN
SN
DSN
OSN
OSN
DSN
DSN
NSN
DSN
DSN
PSN
DSN
DSN
OSN
OSN
DSN

[ T{L1]
02087
02uHH
02089
02040

02091 -

o2vua2
02093
02094
02095
02096
02097
020094
02099
02100
02101
o02luv2
02103
02106
02105
021086
021u7
02108
02109
02110
02111
02112
02113
02114
0211S
02i1le
0211t7
02118
02iiv
Q2120
621l
02122
02123
02124
02125
02i2e
02127
02128
02129
02130
02131
02132
02133
02) 34
02135
021236
02137
021138
02139
02140
02141
02142
02143
02144
02148

43



44

2159
2160
ain}
2162
2163
2164
2168
2te6
21n?
21na
2169
2170
2171
2172
2173
2174
217%
217
2117
2178
2179
2180
2thl

21K2

218)
21n4

21kS

21un

2y

21an

2119

2170

2191}

2192
21e3
2194

2198
2196

2197
216n
2199
a2tn
22¢1

2202
2203
2204
22095
2204
22uy
220N
2209
2210
2211
2212
2211
2214
2218
2216
2217
2214

690
0

90
100

190
200

210

220

23
240

GZUIGVT21=BZ11Ge12)eT10VITIIZ 14, OVE(IDLEY)
CUNT INUE

dRATTE (94760)

ASSIUN 3V TO L

A0 10 %00

DO THE SURFACE INTEGFA)
TAN3IRL (TGP I7P)

nn 10¢ (Gulelep

N 99 1L=1.17P
RLLIRe)2) =Y,

CONT TS

REWIND 2

Ny 130 IGs)elGM

READ (2IAFQ

T Ealt

IF {{TH.ENGYY (OLESICH-IG
1y £20 (=114

1innll])

T1=0,

Ny 110 Nm) M
Tialfloew(MI®(AFQR(TeMI¢aAFRITe1eM))

BN EST LI 1Z) e 5oV I[I®TL/ (VE(IOLE) *TIN)

CONT Tt

(F (IZW.LE,L1) 6O TO 1s0
00 leU I222412n
A2t4017)2G671 021 eGZ(1e]2=1)
nn 116 1Zsletim

na 160 tis2.100
6G2116e121262¢(0e12)
CHNTIMUE

HEWIND 3

T220.

09 ¢V 1G=1elvn

RLAN LI)AFA

T1=0,

k=)o

I¥ ({TheEN. 1) IDLE=IGRIG
1) AR0 :tm] gMM
TlzTlen(Myon (M) @AFA (TP M) ®AA(IP)
T2=TReTl0aRTtINLEY

nn 190 17slet/7u
AZUIGeT1Z)=GZ1IGe 12727
CONT [ Mg

0N 210 12Zs1e14Yn
52116Pe172)aR2(1GPe17) T2
ASSIGN 2%v Fo

MRTTIE (Ve220)

FORMAT (iMO/7//718H ACCFPTANCE ARFAS)
KAx]

Kiny

6N TO S50

HEWIND 3

UN 240 tmpelM

F(lisa,

1o 270 1G=le10n

READ (3)AFA

INLEXIGP=1G

I¥ (ITH.FQ.0) [OLES]IG

0NN 260 t=l.iM

Ti=0.

DSN
NSN
OSN
OSN
DSN
DSN
OSN
NSN
DSN
DOSN
PSN
NSN
DSN
NSN
DSN
NSN
DSN
OSN
OSN
DSN
LSN
NSN
OSN
NSN
DSN
NSN
DSN
OSN
NSN
DSN
OSN
OSN
OSN
NSN
DSN
NSN
USN
NSN
NSN
DSN
1SN
NSN
HSN
NSN
DSN
NSN
DSN
DSN
DSN
NSN
DSN
DSN
DSN
NSN
NSN
OSN
DSN
NSN
DSN
OSN

02166
02147
0clan
0219
02150
02151
021%2
021513
02154
02155
02156
02157
02154
02159
02160
02161
02142
02162
02164
02164
02164
021a7
02lek
02169
021720
02171
02172
02173
02174
021715
02176
077
02178
02179
021a0
02181
02182
02181
02144
0218%
02lue
02147
021am
02149
02190
02191
02192
02193
02194
02195
02190
02197
02198
02199
02200
02201
02202
02703
02204
02205



2219
22:0
22”7
2222
2223
2276
2278
22:6
2227
2278
2278
22%0
22731
2232
2233
2224
2238
2236
2237
22an
2279
2249

22410

2262

2263
2244

2245
2240

2247
22AK
2263

2249

2251

2252
2253
22%6

22%5
2254
2257

225

22%9
2260

22n1

2202

2203

2266

2205

22h6
27
2248
22¢9
227)
2T

2272
2213
22174
22175
2276
22n
22714

250
260
21

280

290
o

Jio
329
3N

3an

350
369

370
80

390
400
410

420

430

1) 250 Ma)emm
TIsTlotaFA(To) (MIGAF AL o)) O (M}
FilisFeliexXTLTDLEYOT 0,5
CONTINUE

1F (TARSTIEVTI LT,1.06, [ABS(IEVT)GT,2} GO TO 280
IF (I2(21),NEe2) GN 10 280
REWIND »

RILAD (6l

QEwWiNL 2

ND 300 16=31.16P

N 2990 17=x1,14P

G21LGe12) =0,

CutTINGY

Db =lA(13) =)

N9 36 [G=l, [um

REAU (2)1AFR

TOLE=slGP=1G6

IF (ITH,FQR.0) TNLEsIAR

00 320 (xleln

1z ()

IREJARS(MZ221TL))

TlsG,

N0 310 =1 4m
TI=Tlo(AFH{Tol oMl eAFR{T oM} OV ({N)
RZUIGe1Z)2GZ 1100 1Z)of (1)OOFLIICCIINFoIDLEsTRIOVIII® 5eT])
COANT L

WRTITE 177801

ASSInN J%Q TN

GO T0 w90

B 6o [zl llUP

Ny 350 (Z=1e14P

211632120,

cont NG

QEWINC )

WEWIND 2

N 410 1331 (CGM

1F (MON(IGe2)«ERO) GU TO ITO
WEAD (2)4FR

READ (A)AFA

R Ty 390

NEAD (31454

HEAL (21aFn

I0LE=lGP=10

IF (ITH.EQ.N) (OLE=It

Du 400 (aleIM

tZamMz i)

TaalapstM22e12))

Ti=0,

NGy 3IVN0 Ax] o Mrt

MATMR M)

TI=T o (AFQ (Tl eMIGAFR(TeMII®(APAILOL sMAYCAFALToMA) Y OW (M)
GZUIGY]I2YRLZ UG [Z) e TIOC(IHToLLLEIX) @OF (T1 0,250V (])
CONT [P

WRITE (9er00)

ASSIGN 20 YU L

GO TH s9y

REwIND 2

DU 8440 IGspl0P

VO A0 tZ2=l,.1/P

W2(1Ge12130,

NSN
osn
OSN
NSN
NSN
OSN
DSN
DSN
NSN
DSN
DSN
DSN
SN
SN
(1SN
DPSN
OSN
DSN
DSN
NSN
OSSN
NSN
DSN
NSN
OSN
NSN
DSN
NSN
NSN
NSN
oSN
oSN
NSN
oSN
DSN
NSN
SN
NSN
DSN
DSN
NSN
DSN
DSN
OSN
DSN
OSN
nSN
SN
DSN
DSN
DSN
0OSN

DSN

OSN
DSN
OSN
DSN
oSN
NSN
OSN

02206
0207
02z08
02709
g2¢10
02211

02212
02013
02zle
02215
02216
02217
02218
02219
02720
02021

02722
02223
02226
02225
0272h
0222/
02224
02229
02230
02231

02232
02233
02234
02235
02216
02237
02748
02239
02260
02761
02262
02243
027244
02245
02266
02247
02248
02249
02290
02751
02792
027513
02¢54
02495
0256
02¢57
0254
0259
02260
02261
02262
027263
022046
0226%
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2279
22¢0
2281
222
22ry
2214
2219
2268
22K7
22Kn
e2u9
2290
2291
2292
2293
2294
2248
W4ys
22u7
2298
2249
230
231
232
23u3
2304
2X K
236
2%7
230
2309
2410
231
2412
2313
2314
2318
2316
2317
2318
2319
2320
2Jel
23e2
23
2424
238
23/6
2327
2328
2329
2330
231
2322
2333
2336
2335
2336
2337
2738

450
460

(34.]
L1 1
490
500
s510
520

$30
540

550

560

579

580

CUNT IMYE

NG 49y [CRa)qftlm

READ (PIAFR

REWINU 3
IHFEMING L IHM. INSe IGM=1G)

i telna?

(F (TOLELEQLO) GO TO 460

NO 450 Isi linF

REAU (3)AFA

DU AV Mz [HSe INF

REAU (314FA

N0 ehY [slefn

[2aMZe1)

TAZTARS(M27(11/))

[OLE=]Gelnalnd

IF (I11.EQ.1) IDLE=ZIGP«IG

IF (CUINOTOLEY [X1 ,ENL VL) GO TO 480
riav,

2=,

1) 470 sleMM

TlaTTetarutrelanl esFRtton) 10V (N)
T2aT2¢ LAFAITeloMIeAFA (T ont) ) oW (M)
LG T2 (16Be(2)0,250T10T200F(1OV(TIOCIIMIIOLESIX)
continut

cont g

wHITF (9entg)

ASSLGe S0 Ta

NO 520 LGe)ellm

N S0 IZ=)elem
GZ(IGY17P12R2 (1Ge 121G (1GeIY)
COMT IMe

U Sen 12m145iP

Ny SIu (GxYelten

GZUIGHk (21 3G2(1GP12)G2(16012)
CUNTINMUE,

KAm}

KY=n

KCzMINIL (KK [2F)

WRITE (97701 IKeKEKAWKA)

B 560 JslefuM

HRITE (2e¢T901J0 (G2 U2V e 12mKAGKE)
KAzRAH

KHaKQepn

IF (XA, LEL,(IP} GN TO S50

GU TU Ly (80423043404420,573)
No SN0 [sleN

Fiti=y,

TFLy =P,

1Silisc.

Tril)en,

REWING 3

DO 53N 1GA=)¢1GM

NEAU (3)AFa

REdIHL 2

N0 620 lRRw]lelGA

READ (21AFR

IH® [MS e [GA=TGR

IF (IH.GT.IHM) GO TN o029
TULE=TGA

T1F (ITH.EQ.1) TOLERIGP1GR

OSN
NDSN
DSN
NSN
SN
NSN
DSN
SN
nSN
DSN
OSN
DSN
NSN
NSN
NSN
OSN
DSN
DSN
OSN
nNSN
NSN

USN
NSN
NSN
usSH
NSN
nDSH
nsnN
13SN
DSN
NSN
DSN
NSN
DSy
OSN
OSN
OSN
DSN
NSN
DSN
DSN
DSN
NSN
DSN
NSN
OSMN
DSN
LSN
DSN
DSN
DSN
DSN
DSN
nSN
DSN
OSN
DSN
OSN
DSN

Q2766
02767
02764
§2769
02270
g227!l

Q22712
02272
02274
02275
022716
02217
02271¢
02271y
022ny
02241

02782
02243
02246
0228%
022406
Q2ea7
02244
02289y
022490
02291

02292
02793
02,96
02¢9%
02295
02297
02249k
02¢99
02300
02501

02302
02303
02304
0230%
n2306
02407
02308
02309
02310
02311

02312
0231)
02314
0231%
02316
02317
0231a
02319
02320
02321
02322
023213
02324
02328




239
2369
2341
2362
2343
2344
23e%
23460
2347
2344
23y
235
21
2352
2353
2354
2355
23%¢6
2387
2348
239
23u0
244

2302
243

2306

238
23Inn
2367
23uA
2.9
23710
2311
23712
2373
237«
23S
236
2477
2yin
2319
23180
23.1
23k2
2763
2104
2365
23ne
237
2398
239
2190
23y
QW2
2393
2194
2195
23ue
2307
2198

590

6i¢
620
630

640

650
669

870

N0 oly tsie(M

f1=0,

1220,

0N 59¢ Mz] MM
ClTlom(MI®CALRIToMISAFR IO o M})
T2z [2em(M)®tarA(TeM)eaAFA (Tl M))
Tla,5e7!

T2w,5017

1Zavz (|

IX=[aUS (2717
TSLIIETS(11eTI0T20CITHIINLEYIX)
1F (IumeLTIRA) O TO Al0O

FUIIZF (1) oTIOC([HT=lyINLESIX)

M ASSERIARRRALITIS SR {UNA]

Ti=zu,

NO 6V0 M= ¢ MM

MARMA (M)

TIZT1ow(MIOIAFRIToMICAFR(ToloMIISLAFALLINA) sAFA(TO1 0 MAY)

TTLLISTT (1) 75¢C (I W TULEoIX) @Td
CUNT LI

caontline

COUT T

K=y,

IF (IAKSTIFEVY) (EQ1) Nxsl./7ail)
CRITE (94640}

FORHAT (JHO///40H 14 12Zs IXe to RA9 VOLe MASe WV WMy wTe/)

vnLs0,

KMEV

wTs0,

Tv=sU,

TMzh,

KatAts))

Jalatsy

NO #S0 (=lelM
VOL3V TV

tv=,5evi(])

VULEV(IL o TV

XMEAMS T4

IM=Tverstl)

KM22 Mo T

TIZINKCF LI)OTHIT)eTS{I1=TT (1)) /TNN
T2aTlepr (1)
WisaTeT20V(])

RAT{ D0 [AIK)®® joa(Ke]) 0o ) )00 (] ,/FLOATIUN)
7=l

{x=M2Z 17}

NRITE (94060110170l ReA(K)ORAIVILeXMsT2eT 1 0mT
=Kol

FORMAT (3ia0lFTR13.5)
Y 740 nmleMT

REWIND 4

DY ATy [aleln

§(]) =0,

TF =0,

TSt{)en,

TV ([)=a,

00 72C 1GAs\.elGM
HEAD (J14AFaA

REW [N ¢

100 710 [NRwi.iGa

OSN
DSN
OSM
DSN
OSN
NSN
OSN
NSN
0OSN
DSN
OSN
OSN
DSN
NSN
NSN
NS
NSN
NSN
OSN
DSN
0SN
OSN
OSN
DSN
DSN
oSN
nNSN
DSN
DSN
NSN
DSN
[}1]]
NSN
oSN
DSN
DSN
OSN
oSN
OSN
nSN
DSN
DSN
OSSN
DSN
1337
nSN
OSN
DSN
NSN
NSN
nSM
NSN
DSH
NSN
DSN
NSN
OSN
NSN
OSN
OSN

02126
02327
02328
02329
02230
02131

02332
02333
02336
0233%
62330
02337
02434
02339
02340
02381

02362
02343
02344
02345
02466
02367
023a8
02349
021350
02491

02452
02353
02354
02355
02356
02497
02458
021199
D260
02361

02302
02363
021364
025365
024006
02367
02364
021369
02370
02371
02372
02373
0237
0237
0237n
023177
023718
02379
02380
022s1}
g2le2
02583
023
0238%

47
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2349
2300
254¢1
2462
2403
26Ce
2608
2604
2607
2404
2409
2819
sl
26}
261)
2014
2818
2ein
2617
2n A
24)9
2479
2621
20z
283
2n2d
2e¢5
2ach
2427
2628
2ecQ
230
2431
2632
2453
264
26138
2624
2447
2432
2439
2549
280}
2002
2642
2404
2408
Qa4
2007
2e4n
2049
24590
2451
2452
2483
2450
FL
2454
2057
2eTA

680

690

700
710
729

T30

7449
750

760
770
780
790
800
elo

QFAU (2)AFR

IM® MG ¢ (GA= (G

IF (IH 5T IHM) RN TN 71

10LE=]GA

IF (11h,FE0,i) INLEelGP=IGR

0V 700 ([wulofm

Tis0,

T2=0,

DO 641 Mu] MM

Tletlopw(mi@caAbQ( oI eAFH (oL em) )

122T2ew (41O tAF A LToM)sAFAToloM))

Tle,Gertl

123,572

TSIIIETSII)eTloT20C e lOLE oK)

IF (TOGRWLT.16GAY GO TO Tuo

FIIIRF {1)eT1OC(IHT=1aINLESK)

TFeLI=Ip (1) eTEORKT(TILF)

riso,

00 690 ‘taleum

MARMR (M)
TI1sT1ow(MIO(AFRIToM)IcAFRKITOLoM) IO (AFA(TIMA)CAFAIT®10MA})
PICLIBTIT ()0 cqOC{INToIULEIKI®T]

Cout i

CONT i,

CONTINE

na 730 txlelm

FOIIx(OROF CTIOTF(IIeIS([I=TT(I1I/TINN

WRITE 19¢790)%(F{l}slalaltty

CANTINGE

FORMAT (1M YATERTALeT6s/11P)OF1245))

RETU=H

PURMAT (1n0///7%hN  N® N/V INTEGRAL HBY GROUP AND ZONE )
FORMAT (1M05) ¢M 12X et 7ONETIeb )

FORMAT (LHO//736H P ISSION INTEGRAL RY GROUP aAND ZONE)
FOUMAT (140)PBF1Y,.S)

FORMAT (IHU///738H  TFanSPORT JATEGRAL HY BQNUP AND 70ME)

PORMAT (1MO///7aeH  NIGI®C(GeGPION® (GP) IMTFGFAL BY G AND 2ONF)

END

SUMHOUTINE PASSD (VeCeNeF e XNeNF o XNOoMAIMZ o THM o TGMe IMe TP o [iR ¢ XKESFQ

) euG)

COMMON ZALPMA/Z LOAFReTAUACSCATT oSCATTPoBAL ¢ XLAMAX e XLAKINSEVMAX JEVM

LINGIPRE oFSUMe INEGeRK

COMMON 1A11000) sALLYMNA)Y

ODIMENSTICH ClIrMeIGMelte N(IMallts XNIIMel) e XNO(IPol)s VIl)e Fil)

JuFtlre a(lre MZIY1e CHItA)s XRF(L)s FO(Y), QG

ENULIVALEICE (TatN o ISCTIe (TALE) o1ZMYw (1AL oIMTIe (TIAL32)4LC)
JOIA(IDI0ICCIs (TA(I9I0TCYTIw (1ACOL)omMMIe (ACIIGEVI e (A(311EPS)

CAt1l) o3t ALY (AC16)DLAY . (A(1716EPG)Y (TA(2T)oICM)
EQUIVRLENCE (1at2])e1am)

COMPILEN aLACRLACTLA

OIMENSION ALAIN) e RLAIS). TLA(S)s SLALLM)
PHASE b

HR=IAL]106) e 1GM

Weu, 0

1CT30

I¥ (IPPLL.GT,1} GO TO s

IF (EVLLT.1.0) 60 YO 230

» TR0, 0

(

NSN
DSN
(ISN
DSN
OSN
DSN
DSN
nSN
OSN
DSN
oSN
NSN
nSN
DSN
DSN
DSN
DSN
nSN
NSN
nSN
0SN
NSN
NSN
NSN
DSN
OSN
OSH
OSN
OSN
0SN
0SN
nsN
nSKN
DSN
OSN
DSN
DSN
DSN
DSN
DSN
ALPHA
ALPHA
ALPHA
nSN
1SN
nsn
nSN
0OSN
0SSN
OSN
NSN
NSN
NSN
oSN
OSN
OSN
OSN
nSN
nSN
nsSN

02386
02147
023ax
02449
02390
02391
02392
02393
02.19
023ys
02.19n
Q2397
02398
02399
02400
02605
02eue
02403
02406
028uY
02«08
02e07
02504
02409
02410
02611
02612
02413
02«14
02415
02ale
02417
Q26 1n
02«19
02420
Q2421
02622
0¢se3
02624
0262S
[ LIY T
Qouni
LLIT I
02427
02628
Q2424
02¢30
Q2431
02632
82433
02436
072435
02430
Q2437
02438
024239
Q2460
02e4]
Q2642
02443




2659
20690
24¢.1
2002
2403
LYY
2e(5
200h
2et7
26018
2649
267V
2071
2672
2673
2474
2478
2676
2477
2678
2679
2480
241
JeR2
2653
2606
2665
rL{ 1.3
26007
26bu
2629
269
26%)
2aY42
4493
2404
2495
29494
a7
26498
2499
2511
2501
2502
25u1
2504
72508
2506
29507
as¢en
2569
2510
2511
2512
2513
2516
2515
2516
2517
2518

10

29
30

[ X2 XaXs¥a)
-]

0
1u0

00 10 peleqn
FIMpPet 1leF (Y oV I
P ACZEV/Y TMP

WY 30 Islain

DO 20 ysleInM
XN{1oeJ) XM Ted) ZFTHP
F(lYet ACOF ()

Ky = C

no 46 1 = ty IGM

34 AKT = ¥RT o XAE (D)

XKT = 1.0 7 XAT
no 36 1 = Ly IGM

36 1k (1) = XKE () & »KY

{PRE=2
[IPLED]
IcvTiel

FPSXREPS

xLaz=1,0

FSUMs$ TMP/ZEV

PRINT 40

FORMAT (e] ICY XL A EV F=0LD
VF=NEW H Q cHt REAL
2 IMAGe.)

GO TO pu

FINU SCALING FARAMETER

CUMPUTE NEW F (1)e EVvs FSUM = TEST FOR CONVERGENCE = SET IcvT
CONTINUG

¥ Tubag

No 75 J=lsIn

P luy,n

V0 60 TGELIGN

Flab [eaRE (161 OXNITo16)
CONTINIE

Filief}

FiMPch TMBeFTOV ()
CONTINUE

TeST #(il CONVERGENCE
CuMTINGE

EvzF THP/FSUM

FUT=alS (Ev=1,0y

1F (FVT.LT.EPS) ICVTel
COMPUTE Cul (K) FUR A = 24 5
KSNB -l

00 110 K=32,45

KKBN=]

KSNEKSNe (=]}

CHlK=0, ¢

N0 100 I=leIM

Lamalt]l)y

LETABS (MZ L))

FFaF ()oK

vi=vily

DF1=0F (1)

g ¥0 1G=le1GH

CHIKECH IKe {XSNOVIODF [OFFOCIXKKeT0LOL))
CONTIMUE

OSN
NSN
NSN
NSN
DSN
OSN
DSN
nSN
OSN
OSN
NSN
OSN
NSN
DSN
NSN
OSN
PSN
DSN
OSN
OSN
NSN
nSN
OSN
NSN
NSN
DSN
DSN
DSN
DSN
SN
0SN
DSN
DSN
DSN
DSN
NSN
OSN
OSN
OSN
NSN
NSN
DSN
DSN
DSN
NSN
OSN
DSN
OSN
nSN
OSN
NSN
nSN
OSN
nSN
DSN
DSN
OSN
NSN
OSN
OSN

02444
02445
Q248
02647
QRewn
02449
02650
02451
02452
02453
02454
02455
02656
02657
02654
02459
02460
02«61
02402
02463
Q2uhs
024065
02s666
Q2467
02468
024669
02470
vee?l
02672
02673
Q2476
02475
02476
02477
02678
02479
02440
02481
02482
02683
024R4
02484
0268n
02617
02eMA
026R9
024490
02691}
02«92
026493
V2694
0249%
02498
02497
02498
02499
02440
02501
02502
02503

49



50

2919
25%¢n
2521
2522
2523
252
25¢8
2% A
2527
25 A
2529
2430
253)
2532
25)3
2534
253%
2816
2927
2538
2%39
2540
2541
2542
254)
20644
248
2544
2547
254A
2549
25%0
2551
25%2
26553
2854
25595
2548
2557
2558
2549
2560
2561
2562
7563
2506
2545
A5¢6
2ASA7
2568
25¢9
a570
257
2572
2573
2574
2571%
2576
2577
257A

110

o0

11%

120
130

140

150

160

CHI (KK ) =sCHIX
CONTIMUE

COMPUTE B FROK EVeF(TI)1e 0Q(Te0)s V (I)e C (FeBol)

Hial

H2ul

IHe [HT=]

No 134 I=)elM

Lanally

LEJARS (M2 (L))

visvi])

NELaNF (1}

FFaf (]

V0 120 1GmlllGu
HlegleyvIoFFeQl I#C(IHe1GsL)
XKSN = |

nin a 6,0

Fl = ¢F

N llS x & 1o &

RSN = =] & kSN

Fl » §) ® FfF

NIG & OIG o KSN ® F1 @ C (KeIGeL) ® DFY
CONTINUE

HS = 12 » yvI @ Qg
CONTINLE

COuT Lt
RE{]14N/EVS]40) @A) R
tEel

ramd

NaMe-])

ALA{M) =R

O A8V Uzl 4N

ton=)

ALtV =zCHI 1Y)

CONT IhuIE,

CALL VEWPOL (NJALAsKL AeTLASLESSLA)
IF (LE,FN,0} GO TO 249
FPT3l.0t=10

no LSS0 Jsi«N

JsleN
SLAlLIsAlHAGIFLALLY)
SLALJIeRFALIRLAITL)Y
VEL=ARAS(SLALT) ZSLACY)

IF (SLOCEY NEV. V0. ANDGNELLGTLEPT) SLACJI)®0,0

SLAGJIsAMAXL (SLA(JY 00,09
SLACI mARSISLa (N =1,.0)

IF (SLAtJILTelov! SLACLIESLALTII/Z(SLACIIe 00000

CONT INLE

DELESL AL

XLA=SLA (M)

0O 160 I=leN

JEleN

IF (SLALI}.GELNELY GO TO 1m0
tLASSLALIY

VEL=SLALL)

CONTINE

SCALE F (I)oAN{LeGY o (XNU(Te0 M) = IFLIISCToAT.0))

CALL SCALE (FexLACTM)
TleiM G

OSN
NSN
DSN
NSH
DSN
OSN
OSN
DSN
nsu
NSN
nSN
DSN
NSN
DSN
DSN
NSN
NSN
OSN
DSN
OSN
nSN
LSN
HSN
OSN
[[E1]]
0SN
NSN
QSN
NSN
DSN
DSN
DSN
OSN
DSN
NSN
DSN
DSN
NSN
OSN
NSN
DSN
OSN
NSN
DSN
OSN
DSN
oSN
DSN
DSN
DSN
OSN
NSN
DSN
nSN
NSN
DSN
NSN
NSN
DSN
OSN

0250e
02%0%
02%006
02%07
02504
02509
g2s10
02511
02512
02413
0251a
[ T2 38
028}
02517
n2%1a
02%19
02420
62521
02%22
02523
0¢%es
02%2%
02%26
02%27
02%2H
02529
02430
02431
02%32
02532
02536
02539
02536
02537
02434
02%39
02540
02%¢1
02542
02543
02%64
02545
G25%40
02567
0258
02%49
02550
02551
02482
02443
02%54
0255%
02556
02%%7
02558
025459
02540
02%061
02562
02563




2579
2560
2551
2562
25¢3
2584
25R%
2546
25817
25ha
2569
2540
26841

2562
2543
2494
2548
2596
597
7599
2599
2600

2601

2602

2603

2604

24815
2hoe6

2007

AAUR

A4h09

enlo

2611

2612
2n13
2nle
2618
2616
2817
FIYY]
2619

2620

A6e)

2022
2623
2624
2005
2676
2027

PLYL]
2929
2620
2n3)

26032
2h33
2534
2h3S
2634
26137
2h38

170

180

190

2ue
20

GALL SCALE (XNMyXLAGIT)

[TelPeum

IF LISCT.6T43) CALL SCALF (XHNDeXLAWIT)

PHINT 17Us [CCoXLAWEVIFSUME TMP oReB2¢ (CHILT) sRLALI) olmled)
FORMAY (IS¢1POELY . 0e1r3E12,6¢/3(99%e1PIEL12,4/17)

COMPUTE SOURCE TERM € ([4G}
Fi6z0,0

Q0LM=0.0

tH=1ntal

00 180 121416

FGULII=0,0

Auttrsn,o

FSUM=0,0

00 210 [=1elm

DFI=NF D)

rix=Ft(51

LAty

LaTABS (42(L))

visel]y

FGTsv]erlxepnrl
1'SUMEFSUMevTI®F X

DO 20V [6izleltMm

KSNEl

nNiG=0,0

Fl=Fix

NO 190 x32,5

KrcK=}

KSHz=l oK 3N

FlatJep|x
AL6OLGRSIoF 1eC [RKe1GILIODFT
CONT INIE

Alle 162016 .
aGii{Gr=dGiIarealGev]
6usltuenIgevl
FGIIGI=tG(IR) *FGTECIIHIGL)
FOUaFUGeFGI®CI Mo IRl )

CONT Iaue

COMTINUL

16 10Me )

26 (16P) =NGG

FGL1G6PY =FGG

IF (ICL.GE,ICMY GN 1O 220
EPGEL{OUGOFGG) ¢4 ®EPS) /L IGMe 3)
ZLTmARS (XL A=1,V)

IF LICVTeGT.0«ANDXLTWLT,LEPS) 6O TO 220
RETUNY,

CONVEPGED « FINAL PRINT « RETUKN
ConTINUE

[puE=]

PETRM

EV LT, 1,0
Caontlhug
WRITE (9e2603EV

FORMAL (e ¢ o EIGENVALUF IS LESS THMAN 1,0 « NO PRE~INIT.CALC. D

1ONE = EV & #1PE20,6)
IPRLR)
RETURN

oSN
OSN
OSN
OSN
nSN
OSN
OSN
OSN
NSN
DSN
OSN
DSN
NSN
{ISN
NSN
DSN
DSN
OSN
OSN
NSN
DSHN
DSN
DSN
OSN
DSN
OSN
DSN
DSN
DSN
DSN
OSN
oSN
OSN
OSN
OSN
OSN
OSN
OSN
DOSN
NSN
OSN
DSN
OSN
DSN
NSN
OSN
NSN
NSN
OSN
DSN
OSN
OSN
NDSN
NSN
OSN
OSN
NSN
OSN
NSN
NSN

02564
02565
02566
02%67
G2%6H
02569
02570
02571

02s172
02573
02574
025175
02%76
02677
02578
02579
025140
02%a1
02442
02543
025H4
025u8%
02%86
02547
025A8
025A9
02590
02449]

02%92
02593
02594
02%as
02%96
02597
02598
02599
02600
02401
02602
02603
02604
02605
02606
02607
02604
02noy
02nl0
02611
g2v12
02612
0261s
02n1s
02616
02617
02618
02619
02620
02621
02622
02623

51



52

2639
2040
2041
2062
2h43
2604
2048
2heh
2047
20649
2née
2050
2051
2652
2553
2065
2058
2656
26%?
20598
2559
2060
2461

A62
2663
2164
2608
2606
26n7
2nng
2hng
2670
2011

2612
enld
2676
T34
2476

2617 .

26078
2013
2600
2hel
2his2
2060
Ihre
2o0kS
2616
2ne?
LYt}
PIYX ]
2690
2691
2n92
693
209
269%
2694
2697
2698

250
260

10

20

49

50

70

90
100

COMTINUY

WRINT 2606 LE

FOUMAT (o0 FRUM NEwhaL, (Fs o(h® NO CONVERGENCE GR AQ®=0e®)
RETURM

un

SUHRAUT INE MERDOL {TNsAsRITILESS)

DIMENSION Atl)y AN(2) e BNE2)e UN(2)y SH{1)

COMPLEX REL) 9T (1) ePNIE)02(2) 9DMoUIASCE

FQUIVALENCE (ANePN)e {HNoDNI s (CNol)

NalN

“Nlane)

IF CRLALTAINTY ) gNEG0ooNHLATMAGIAINLY ) ¢NELO,) GO TO 30
M) By,

SINIw0,

NaNel

LF {(N.GTel) GO TO 10

Stliso,

Rilrz=prt21/atly

RETURN

TF (NoEus1) GO TO 20

IF (HEALIALLY) JEQDeedNDARTIMAGIALL)} ) ,EQ.Cey GO TO 160
PaNle)

MI=25°N

Nl=0

IF (LEL,RT.0) wn TO SO

U0 40 t=leN

AERE LAR§)

an T lyv

Clm=At21/4a11)/N

CALL SCPTACN (NeNsACCZeReT)

Ax0,

N0 o0 lal.N
vaCaAnRS(IR({))
f{rde]) 2my

IF {VeGTeX) 22y
T(llalasCANS(RINTD)
Zmt/CN

CALL SCPTACO (NeU«Ts24PNION)
1F (ANLELY) GO TO 8U
2i12)8},1021})

in?

CA%L SCPTACH INeNeTeZ(T)ePN{]1)sDN)
=

AelN{I)I=CNIT)

tF (AbS(Xl<LFE.,019CN) RO TO 0O
X8CN(I) eAN(I) X/ (ANL] ) =ANII))
TR IRTATAR]

CNilimx

ANt3reani)

"0 10 10

[VE {aT]

Ym} o E=14%CANSIC2)

IF (hel Tev) Usy

ral.5708/N

0o 9o telN

Xalf=11/N0b, 20320y

Atial,
TLUIsUS(CMPLXICOSIX) e SINLXY )} et
CONT INUF

X=e

SN
USN
NSN
OSN
NSN
NSN
NSN
NSN
NSN
nSN
DSN
NSN
DSN
OSN
OSN
OSN
OSN
nSN
0SN
DSN
OSN
DSN
oSN
DSN
DSN
(SN
nSN
nSN
DSN
DSN
NSN
nNSN
[ }1]]
OSSN
DSN
OSN
nSN
[(E1]
DSN
nsn
DSN
nSN
OSN
DSN
NSN
DSN
OSN
0OSN
NSN
NSN
OSN
OSN
NSN
nSN
oSN
DSN
OSN
OSN
0sN
OSN

[FLr3)
0202%
[rLYY
02ne?
02028
ganay
02630
02431
02n 32
072n33
0263e
02639
02434
02637
02638
92639
02540
G2ns1
02642
[ PR
02nes
02045
02646
02647
02¢48
02009
a2n%0
07651
02652
02053
02154
026%5%
026456
02057
02654
026%9
G2660
02nnl
02¢662
02663
[ FLYYY
0264%
02668
026067
02668
62669
gan~T0
[F134)
e2672
02673
028 Ts
02875
02ate
02677
02678
020879
02480
07681
Q2n82
02n8)




2699
27¢0
2701
#1702
2703
27046
2105
2108
2107
2108
2799
2710
2711
2112
2113
2714
2115
2716
2737
2713
219
2120
2r2l
2122
2123
2724
2128
212K
2127
2720
2749
2730
2131
2732
27133
2734
2735
2730
2137
27134
2139
27«2
2741}
2742
2743
2740
2748
2740
27
2T4R
2769
37159
2751
212
27153
27154
215%
27%64
27157
2754

1n0

170
180

190
20n

210
220

230

NA=Y

DY 140 NRE] N

TF (RIMR) (FNLO,) GND TN 1190
LALL SCPTACO (NsOsasTINHY ¢PNeDN]
YEASS(ANLL) ) eAlSIANIZ) Y
VEANS (KN «AASTUNTZ))

IF (YeGT,V) GO TO 12¢
PHeY,

qAzZNKe {

GO 10 len

CONTINE

nyzAL])

ZeTinK)

ON 430 (=2len

IF (T.EQNRY GO TH 130
msuneZ=-T011)

CANTINUE

eNneMh /MY

W{RY =Py

IF (HA,eQ.N) GO TO 170

01 15v [=3leN
FEIIRTELI=RIT])

Niz=Mlel

IF (MI,LE.MT} GO TO 100
LE=Y

HETUHE,

1) LM0 [aleN

R 2T

IF (1ARSILE) ,6Te1} GO TO 220
0 €10 4R=1eN

CALL SCPTACH (NINsAIR(NR)9SINL)}OT)
2=7

BHNELITASSISINIY) @CNIY)
HN(2)manSISINLel) ) eCM (D)
A3CARS (M) N

el,

IF (X.E3404) 60 T 200

no lev [22.m1

Nl=Nele(

28CHAPLE (AHS(SINTI=12) eARS(SINT) )}
23iL=1(11)/X

IF (CNI1YGLELL,) CNIYT20,
Tr (CHE2) oLECD,) CNIP)WO,
w3CAKS (2)

IF (w.Fu.0,) &0 TO 190

Wwag AP (ALOGIW)/(]=1))

1F (¥WeGT,1) Usy

L3O (N]e]) /]

CuMTInuE

Si{Nn)=p,

I¥ (UsfUsDe) GO TO 210
S22y

CONTINUE

IF (NJEQLINY RETURN

0N ¢30 I=NleIN

Ar=C,

St1)=0,

RETURN

EMD

SURROUT (NE SCHTACO (NeMeaeZeCok)

OSN
NSN
OSN
DSN
OSN
OSN
nSN
LSN
NSN
NSN
DSN
nSN
nSn
LSN
DSN
DSN
OSN
NSN
DSN
DSN
OSN
DSN
nSN
DSN
DSN
DSN
DSN
NSy
NSN
DSN
NSN
DSN
DSN
NSN
NSN
DSN
NSN
NSN
DSN
NSN
OSN
DSN
OSN
DSN
OSN
DSN
NSN
OSN
NSN
DSN
OSN
NSN
DSN
OSN
1SN
0SN
NSN
NSN
NSN
DSN

02684
0264Y
02686
Q26R7
02¢:8a8
02049
02650

026791

02692

026493

02696

0269%

02696

02697

02698

02~99

02700

02701}

02702

02703
027)s
02705
02706
02/07
02708
02709
02710
02711
02712
02713
02714
02715
0271n
02rlr
02714
0271y
02720
02721

02722
02723
02724
0272%
02726
02727
021448
02729
g2730
02731
02732
02733
02713¢
02734
02136
02737
027348
02739
02740
0271}
02742
02763

53



54

er%e
2760
21
2762
273
2764
2/08
27¢6
2767
2169
2709
21
21
2712
2173
2716
2178
2A774
2717
2118
2119
21490
2Tl
2702
2783
2410
2ATes
2Ten
QM7
a71A
2719
219
279
2792
2193
2796
L340 ]
2Tvs
2197
2TVR
2799
2n20
2”0}
2402
an03
P4 ULY
FLUL]
2R
2se?
PLYY ]
PLTT)
2410
2a1t
2R 2
2413
2414
2418
K16
27
2414

10

NEAERSION EM)(8)s FM21IS) Af))e 2(1)y Ct))e EtN) nSN

DATA EFL/50M SCPTACO CALLEN WITH Ne / OSN

NATA £12/90H SCPTACO CALLED WITH Me / nSN

DATA UELLeDELZ4IEL3/161400000000000000058+)6826000000000000002U417 NSN

12089004 ,0V0096001 08/ NSN
IF INGLT 0 OReNBTAN00,0RMLTI0:0RNeGTeN) QO TO 50 oSN

TaMene] NSN

un 10 gelete2 NSN

Ctymagy) DSN

€tJlisti oSN

Cideliwatd) OSN

Etaellian,o OSN

ssztl) NSN

Y=/ t2) OSN

AXmaMS (L} USN

AYaaHS (7)Y nSN

IF (NoFUJe0} GO T9 &y OSN

VO 30 x=lieN NSN

JHAKERINA (2@ (VaK) 0] 4 20uet) NSN

rTiatl) 1311

r2sC ey nsN

Jist il DSN

vest i) oSk

CllisXejleveT2eni2exel NSN

C(lIEYeTloX0TZA(P0Ke2) OSN

CllIUELIPLAIPVLeaYoV2eDELIGABSIAI29Ke]) J oNEL 20 (ARCANSIT]) cAY®ANS( Ozu

1Tan NSN
E(eISUELIO({AYOV]eAXOVY) oDELLI®ABSLA{29K02) ) eDEL2®(AY®ABS(T])eAX®AR NSN

Istresy OSN
1F (JMARLLT,3) Ut 19 30 OSN

9N 20 UmlegMAA.? NSN

TisCly) nSN

T2sCllel} OSN

vist ty) nsSN

vamf luel) [} 1]

ClilmderleyeT2eC(J=?) nSN

Ct. o 1mYOTloX®T2eL (j=)) OSN

E1JISLFLI® (1 (AXOVIeAYOVZ) o (E(1=2) ¢DELI®AHS(C(Ja2) ) ) ) ¢NEL2® (AX®ARS NSN

ITlieare RS (T2)) SN
FUAo I 1muELIO(C{AYOV]IeAXOV2) 0 (ELJ»]1) eDELI®ANSICLIJI=1)))) oDEL2®(AY®AY [ISN

ISITI)eax®ARS(T2))) DSN
continug [3-17]

CouTINUE OSN
AL TUNNY DN

CAIL | ANRT (1eFM]eN} DSN

CaALL LAnRT (&) nsSN

CALL LADRT (leEM2eM) NSN

Enp DSN

SURKROUT LHE SCALE {AskoT) OSN

DIMENSINN a(l} DSN

10 10 neleg DSN

Aixk)=neA(K) OSN

CUNTINUE OSN

RE.TURN NSN

END SN

SUHROUT NG FINPR (XNeX e TIeTSel o I1OMe IMeNMe103¢ 2P o IMMcMT s XNReIGP M DSN

LEsRAVHAVOIVF s IR KMI e KMA s JJA0JJAeMZ s TZMo XM ¢MS oMF o MG oOF s VE 200 SH OSN
: DSN

FIsAL PiINTS OSN

COMMON ZALPMAZ LOAFLeTAHA¢SCATT +SCATTP oHAL ¢ XLAMAX s XLAMINCEVMAXSEVM ALPMA

02740
027AS
02786
02747
02748
v2749
02750
02751
02792
027523
021754
0274%%
0z7%6
02757
02754
02759
02760
0271
92702
02763
027us
0275%
02706
02767
02764
02769
02770
02771
02772
02713
02712
02771%
02776
02777
02718
Q27719
02740
027!
02742
02743
02784
02745
0278n
LEXL 1
02788
827AQ
02790
02791
02792
02793
02794
0279
02794
02797
02798
0_27VY
a2800
o2u0l
02802
00002



2419
hitd:}
2421
AR22
2ned
LI}
23S
Anpn
2427
2N7R
2R29
2R1n
2431
2832
241%)
2834
EL AL
243s
2437
2838
2R39
dHe0
2Het
K62
AHed
2046
2RES
2Raty
287
LY
2469
2A50
ELLY)
2152
2453
anLe
2RSS
PLEY
28L7
AR%9
24%9
2400
214Y
2462
2463
64
24K5
ELLY
2407
28AR8
2ne9
2810
871
2812
PLYR]
2ATs
ARIS
2R7TH
817
FLYL]

10
20

30

40

Su

60

8y

90

100

110
120

130

140

1540

ton
170

1 (Mo LPHE oFSUMe INFG XK

DIMEMSTION XNMIIMoTtMY e XJLIGMeIMeNMY s TI(ID1eTIZPYy TS(INIeIMYe CUIN

TMe{UMIMTIe XMATTGPY s MFLIM) e HALIPYe RAVIID)s VIIPYy F(IM)y

LLEYNN]

E0 e KMatJJb) s MZUTIZHY s XMD (R3] ME (MS) s MG(MSYe DF (IMY VE(])

NIMEMSTUN SP (IMelde ) (IMel)
COMMON LAI1000) sh(1VAON)

PUNIVALENCE (FA(l)oIN)e (TAI3I)9CCCIe (TAC2)0LCI e (UNIIAL(SB)) s (A

JOXeEFS) e (EViatlide txLasatlAl)e (TGela(eN)) s (IA13)91SCT)y

SIAIEH)) s (ENWALI2) 30 (T1THTA(S) Y

PUUIVALENCE (1A (13} 4THT)

PORMAT (1ML 192X o MetXsTBeaX ekt 15,8770

WHITE (962001 (] eMELT)oRALT) eRAVITIoF LT ovi)eloloIP)

(106

FORMAY (310 eSAAHZONE S LIHFIMAL RADIT o34 ¢13NAVERAGE RADITeBXeBHF

FISSIUNUS L0 eAnvOLUME /0 (21544E16,7))

WRITE (743

FORMAY (S0HIFLUX HY CROAUP ANL SPACE POINY///)
ETY Y

Mz ?

MCEMING (MRe 16GM)

WRITE (Ye6V) (lel=NA4MC)

NRITE (970

Do 90 ful,u

WRITE (9e8N) [oMEIT) oAV o (XNIT 0o J) e UmMAIMC)
t1azMAe 7

tpcMile 7

IF (Ma LF 10M) GO TO «n

FOPMAT (1HO 0620174 JONF  AVG PADTUST{IXeHHGROUP1303X) )
FORNAT (1MH0)

FORMAY (P15¢1FF12.501PTE14,5)

IF (ISCT.LT,1) GO TN 130

ne Llu palebin

dHITE (Ye1€0IN

Mus]

s

MC=MTHR (MR IGH)

WRITE t9+¢0V) {]elEHAWNMC)

wRITE (%700

N 1006 IslelM

WRITE (o8N TIMECT) oPAVITI o (XS (Jo]eN) e dBMAMC)
‘1AzMAe?

MeiaMH e 7

IF (HALLFLIGM) GO TU 9n

(7170 8 1.TUN

FOMMAT (1991 CURRENT MUMHER T3e25H HY GRUUP AND SPACE POINT///)

DUMP FLURES
Catt SSWICH (HSeIS5WS)
IF (15wt Q.1) PUNCH 1404 TDeIG

FORMAT (1A= FLUX DUMP PROBLEMyIBeaXelbs7M FLUXESs29Xe8H 10 CARD)

LF tITH.EQ,C) GO TO lsoe
ASSIGIv R0 TO
XBslGh/ g

09 170 nA=] Kb
KC3]lhHenA

B0 lou 1=1eIM4
TEMPRIN(ToKA)

LI KLY SRS LR Y {o3]
XN(]eR(IBTEMP

CONT INUE

GU TO Le (1RO9200)

ALPHA
ALPHA
NSN
NSN
NSN
OSN
0OSN
nSN
NSN
OSN
OSN
DSN
noN
HeN
OSN
nSM
USN
OSN
NSN
OSN
DSN
DSN
DSN
OSN
NSN
0SN
USN
O%N
DSN
DSN
NSN
DSN
NSN
DSN
NSN
NSN
NSN
fISN
nSN
DSN
LSN
OSN
0OSN

DSN
SN
OSN
NSN
DSN
NSN
DSN
NSN
DSN
NSN
DSN
OSN
OSN
NSN
nSN
DSN

00003
[ LIATLY
nN28ns
02u9%
[r-L 1Y
02607
0280R
o2u09
0281v
02¢01
02ule
02113
02ule
02115
026lh
o2ery?
02rln
02K19
02020
Q2un2l
02822
02123
02e2e
02n2%n
02n2h
02c2?
02nen
o829
02030
02nll
02832
020133
02R3&
02435
02836
02837
02434
02639
02660
[ FLTYY
028462
02843
02nas
02KsS
[ FLTY
02u67
0284R
07K49
02n90
[TLEN
02nS2
02v%3
02854
02hb%
02H%6
02157
02n54
[FLLT]
02hnl
02hol

S5



A

2R79
2%0
LLY
2062
LR
2dRa
2318
2486
2847
28R
28n9
LRl
28yl
2842
4893
2844
2KSS
2896
2897
2448
2999
2920
2901
2902
2903
29¢s
A9uS
29ue
2907
29498
2909
290
2411
212
2913
2116
29)%
246
2917
2914
2919
2970
291
2972
2923
24924
292%
29,6
2927
23zA
23y
2910
29
29142
2913
2434
2938
2926
2927
2948

180

190

200
210

220
230

240

250

260

270

280

390
0

320
330

340
3S9

RAm(1Gent /6

KC=JM

KilzhCe g

10 190 X%] KA

IF (ISK“eFQel) PUNCH 21Uq¢ (A(I} s IBKCHKD) oK
KCuKCe b

KUzKNeg

REWINU A

WRITE (o) XN

REWING o

ASSIGN 200 TO L

IF ({Tr,EN,1) GO TO .150

CONT IMU

FURNAT ([P6F 2 42016HFt UXyTA)

IF (IL2A,Cue0) GO TO 45n

CALL HE<] (KMA4¢TDIe6aHACT MasbNT NOGS)
CALL Ptal (KMO¢[U3s6naCT CXebH POS, )
un 23y t=l410s

no 220 ysl.r2e

T3¢I1ed)=0,0

nO 236 yaleln

TH(Lle)=0,0

DO 350 [Gx)elim

N 350 o=l 1003

1F (J.0,0.Q0.1) O TO 2640

IF (KN31JJ) EW, KM (J1=1)) GO YO 330
{ExKMI ()}

00 J2u (=zl.IM

VR Vang (1)

IE1slnnsS (M2 IR ))

E2«0,0

IF (It ,NELIFL} GO TN 240

E2sil0 °
RA(L1YSE2OXN(T16)

Ravilizaaigievel)

G 10 3720

DO 3l =) MmN

I (ILLNC Gt GO Ta 310

1 (ML) LEQ.P,V) GO TU 270

I+ (ML) JEQLYY GO Tre 290

tF (Mt )Y=1E} 3104300410

IF IMFLJ) JNFel) GO YO 2B0

L2 .0

6N 10 310

E2zL2%t v

a0 10 310

£2xE29x10 ()

wn 70 10

Fabk2eaMN(N

CONT INUF

w0 T0 250

COMT ENLE

NzaMe L IS

N0 340 [(=],1M

RELIAD§

TAIIJI DI RTI(IJe ) sRAVITIOCINGIGe LEVOOF (1)
TF ([Hha oNEL0Y TS(JSel)aTS(UJe[1eRACTISC(NGTIAsTEI®DF ()
CunTingy

CONTINVE

01 J6h Le1103

NDSN
nNSN
nSN
OSN
NSN
NSN
DSN
DSN
DSN
DSN
SN
DSN
nSN
OSN
DSN
NSN
DSN
OSN
OSN
DSN
nSN
DSN
NSN
1SN
DSN
nSN
NSN
DSN
NSN
NSN
NSN
SN
NSN
DSN
OSN
DSN
DS

osn
OSN
OSN
OSN
NSN
(SN
DSN
NSN
DSN
nSN
NSN
DSN
NSN
DSN
DSN
NDSN
OSN
NSN
DSN
nSN
NSN
NSN
VSN

02K62
0Pkol
O2Hos
02udY
62h6o
02n67
0PHAH
02169
02A70
02871
02AT2
02873
02H7s
o2ty
Q2476
02677
02874
02K79
02149
A2hA4l
0onyg2
02n43
02416
02hntd
02n86
02uRT
[ FLLT]
02nuy
a2uyo
02191
02u92
02n913
02694
2895
02nve
02497
021K
a2uy9
024900
024991
02912
n>493
02904
02v0%
024906k
02907
02908
02vwoy
o2vlo
02911
0ovl12
02v13
0291s
02u1S
02ule
02917
Q241N
02919
02920
92921

€




2939
ERLY ]
294
2942
2943
24
2949
2Qus
2947
A%4 8
29349
2950
291
2942
293
2954
2945
29%64
2957
2958
2989
2900
291
2912
2913
2%:a
a%nsS
24n6
2947
29nR
2369
2v1re
29171
2312
2973
29714
23718
2316
2317
2978
2979
2940
29
2342
2943
2944
2718
2996
2947
A4
2949
2970
2991
29792
2943
2934
2935
2336
2717
2998

LT

3ra

Ju0

390

400

4l0
420
430
440
450

460

470

480

430

TIthel2zP130,0

b1y 36u Lzl 170
T3(Lol7P)IETILoI7P)eTI(Lo]}

Maml

Arizd

MCIMING (MM [N

WRITE (9¢410){TelaMAMC)

WRITE (99420)

00 I8 umll.i/¥

AR IR 1906303 Je (THITeJ) e IxMACMC)
IF tIV4,EN,M) AN Tn «ay

@RTITE (Jebad) {TelzMaeM)

wiilf t9e620)

pu IN0 yalegm

wR[TE (706301 0e{THIIeJ) s ImMACMC)
MA=MASR

tgzMi e

1IF (MALELINY) GO TO 370

FORMAT (THO CONEWSXH(LINH MATFRIALS13))
FOHMAT (1HD)

FOPMAT (e TA9IXe1PHE }3,5)
FOMNAT (12MHOSPACE POINT.A(IYN MATERIALCLH))
ConT Lk

PRINT MATERTAL TARLES
WHITE (Yvub0)
FOPMAT (J2M}
D S8u nxleuT
LYLIE I

M) eTe [ale]Im
Lsne )
L21adS M2 L)) .

¥ L L «EUs M ) SUM = SUM o OF (1) & v {1}

CONT Liug

IF (SUN.LEGN) GO TO 'R

RITE (YeaAN)M,SUN

FORMAT [ ///720A®HMATERTAL®sT4s111KeO®MASS nO1DF18,67)
K [HTel

Y 9N {3}k

Ravili=n,0

00 497 1G=lelumM

rJdtlyetiz0 N

CONT Ing

MY 920 1A=l

VEG = .0 7 VE (16)

KJ1z0.N

0 91y IaleIM

lamg L 1)

Le{nHS(®ZILYY

VisviD

NF T3k (1)

[F L L NE. My GN TO S0

XNG®XN{Is16)

TEMP 3 OFT & NG @ VI @ yEG

XJl & xJt o THEwP

RAV (1) ® KAV (1) o TEMP

Wy SN0 K=l IMl

Jaxel

TEMP = NG & VI @ nFl @ C (KelGol)

XJ (1GeJ? & X3 (1GeJ) o TEMP

MATEPIAL TARLES/)

nsN
OSN
NSN
NS~
DSN
HSN
DSN
NSN
DSN
DSN
DSN
NSN
HSN
OSN
DSN
nsSN
OSN
PSN
NSN
DSN
NSN
nsM
DSN
DSN
NSN
NSN
SN
DSN
DSN
DSN
N5N
OSN
DSN
PSN
NSN
DSN
0OSN
OSH
OSN
NSN
DSKN
DSN
NSN
nSN
NSN
OSN
HSN
DHSN
USN
OSN
OSN
nSN
oSN
oSn
osn
DSN
NSN
OSN
NSN
OSN

02u22
Q2493
n292e
0244S
02v2e
02427
02924
02%c9
02930
0243l
024932
02933
N2als
029213%
02436
02vaT
02438
0293y
U2vael
02961
02962
02¢%6]
02944
02965
02%en
02947
026l
029ay
02usn
02951
02vs2
02453
02454
02454
02956
02957
02954
02959
02960
02961
02702
02983
029ne
029as
02966
02967
02904
02449
02970
02171
oavr2
024973
0277«
LA R i)
02970
9297
029™M
92979
g2vAan
02941

57
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AN
Janae
ELD}]
a2
333
398
31us
3))e
FLIS 4
DRL]
329
o
FRIBY
L2
33
ERRY)
37tS
le
3n?
3%n
3e
3320
3921
3322
3323
328
3028
3326
n?
128
3329
3430
3911
32
ERRE]
333
3l
L RRTY
ARAS
3938
3419
320
391
392
§1.3
31ed
3745
(I RY )
3987
ELEY ]
EFEL
3340
j REY
3332
$3 43
1734
3n'is
3316
$137
EERT )

S0
Slo

$20

830
Se0
$50

Sot
510

530

600
610

820 FORWAT [ /77 oSAN @ & @ FINAL VALUES FOR A)L GROUPS @ o o
L 20Ke oP] 3@ (pF2N Ay LIXs ®PIP =@ 1PER20.6 )

(3 X2 X2 Xz sNaXel

HAV {J) = RAV {J) o TLMP
CONT Lt

CunT (i

AJClGedrmngt

CONTINE

PRINT HLOCK FUR MATERTAL ™

M0

hel

"nHs?

ACEN L) (MKE L 14T

IF LAC,uToMM) WRTTE (9540 (MMe (1o TuMAIMEEY
FORMAT (80 GI,H(ISXe¢SIGMA®1Ie24))
tF (MILEaM) WRLITE (99350)MM
FONMAT (€0 (79,5405 (GHAR, 1)
ez e |

1KY 97 (Rl fov

WRTTE (945601 1A (XI(TAK) sKBMASHH)
IFORMAT (14410 IELS,S5)

CONTT 4 JE

ARITE 1905641 LGP (RAV K] yKaNA «4M)
IF (MMGTIMTE 60 TO SAv

HABMNMe ]|

AHEMT

3O To 539

CONTINIE

AnnlY taNaL QuTeyT FOR PLP
[F (IPIACLE,0? RETURN
niexj3.y

G 810 I3l

Le4gt )

Letagsta2L)

NFL20F (1)

vievily

I 009 fueleliM
SP{lel:)8C(SelaiLIONFTOXN{T18)
PP = PP -« V! @ 5P ({J1G)
CMTINGL

CONT I

L = PP

vIP 3 1,0 = F4AP (P])

AITE ( e H2) ) Pl PP

RETYRN

£

SUARNJITIIE PRAT (Pellel2eLL oA}
NI4EANSTON Pl )

» gLOCs O AF PRINTED

1 INIT AL, INDES (GRDYP)

12 Fluan LHDEX taRAUP)

L LEMGTH OF FINST DIMENSION OF BLOCK
A HOILLERITH TETLE TN PHINC

[RE T §1

L2sile?

1L2eMING (L2 (2}

IRe{2-L2

DSN
0OSN
DSN
DSN
LSN
nsn
DSH
DSN
NSN
DSN
SN
OSN
nsN
DSN
NSN
OSN
nSN
SN
oSN
NSN
OSN
DSN
D3N
DSN
NSN
DSN
OSN
NSN
OSN
DSN
DSN
NSN
NSN
NSN
DSN
OSN
N8N
NSN
NSH
DSN
NSN
DSN
NSN
SN
NSN
NSN
NSN
DSN
DS
fISN
DSN
NSN
DSN
NSN
NSN
DSN
NSN
OSN
USN
OSN

Q29ye2
02443
02493
02945
02'i4h
Q2987
02788
02949
02990
0239t
029492
02192
0294
0219
2490
02197
q2uve
0249949
03vov
03101
03INn2
03uuld
03n0s
0IN0sS
03n%6
03u07?
03n08
01109
03410
oWl
03ul2
o3nll
03"las
031y
[ AR
[ 20294
031
02119
03120
0321
03122
030213
03126
03u2s
0312n
0327
0328
0312v
03130
01131
03032
91133
0136
03138
03136
03v37
6338
03034
81140
0349sl
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3939
1190
[DR1
3092
Y393
L ETY
oS
¥ine
157
398
309
1070
orn

29

1

40

50

IRITE (9200 (4 LoLaLlel )
FORMAT (eq le,A(5Xea5413,2%)/)
N J9 l=lelt

LTE (9503 Te(P{Tol) el 3L1sL2)
CONT TN

L1xl2e}

1.23L2+9

IF tild,1Eed) 50 TO wv

6N 10 10

cHITLIE

RETURW

FORMAT ( IS5y (PRE1G.YS )

FND

® 2 & NO FURTHER [NFOR4ATION ON INPUT ( FSETIn) ® o @

EXROA SUMMAR Y

ERROR TIMES

0065

ovol

DSN
NSN
NSN
NSN
NSN
OSN
DSN
NSN
NSN
OSN
OSN
DSN
DSN

04162
031943
03964
03165
03nen
0ne?
0148
01749
0350
0351
03952
03053
03USe
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APPENDIX B
INPUT SUMMARY AND SAMPLE PROBLEM

The input required for DSN {s very similar to
that of the original DTF-1V as described in LA-

3573.%
cated.

I. TITLE CARD

(12A6) Format

The changes that have been made are indi-

Any desired BCD
data for problem
description.

II. TINTEGER PARAMETERS Card Format (12I6)

Problem Identification

Right Boundary Con-

Number of Intervals

Number of Energy Groups
Position of Total Cross

Position of Self-Scat-

Cross Section Table
Number of Specifica-

Nuober of Materials
Number of Materials
to be Input from Li-

Total Number of Mate-
rials to be Used (In-

Parametric Eigenvalue

Type of Source Input
Maximum Inner Itera-

Name Description
ID

Number
IT™ Theory to be used
ISCT Scattering Degree
ISN Quadrature Order
IGE Geometry
IBL Left Boundary Con-

dition
IR

dition
1ZM Number of Zones
™
IMN Input Flux Guess
IEVT Eigenvalue Type
IGM
18T

Section in Table
IHS

ter Cross Section
IHM

Length to be Used
MS

tions for Mixtures
MCR

to bte Input from

Cards
MIP

hrary
ML

cluding Mixtures)
InT

Type
M
IIM

tions per Group
1Dl

60

Print Angular Fluxes

Values and Notes

0/1/2/3 = Regular/
Adjoint/Morth/Prob-
ability

0/N = Isctropic/Nth
Order Anisotropic

Even - See Sec, III

1/2/3 = Plane/Cyl~
inder/Sphere - See
Sec. III

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

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

See Sec. IIX

o/1/2/3/4/5 =
Source/k/Alpha/Con-
centration/Delta/
Radius

Prints Suppressed
it<o

See Sec. III

See Sec. III

See Sec., III

0/l = No/Yes

Print Balance Tables
Print Activities by
Print Activities by

Maxiomum Outer Iter-

Iteration Count for

Limit on Inner Iter-

Cross-Section Group

FLOATING POINT PARAMETERS

Initial Eigenvalue Try
Eigenvalue Modifier
Convergence Criterion

0/1 = No/Yes

O/N = No/Number of
Activities to Print

0/1 = No/Yes

0/1 = No/Yes - En-
ter Applicable
Groups after Cross
Sections

Qthervise Zero

0/1 = Floor/Truncate

Card Format (6E12.5)

Special Convergence Criterion (only used if

Normalization Factor

Parawetric Eigenvalue

Inside or Lower Limit on |1.0-A|
Outside or Higher Limit on |1.0-A]

IDp2
by Group
iDs
Zone
1Dk
Radius
IcM
ations
Ior Diffusion Theory
Option
Ic
Problem Starting
from Flux Dump
IIL
ations until |L-n|
<10%EPS
IXs
Limitation
II11.
Name Description
EV
EVM
EPS
EPSA
non-zero)
BP Buckling Factor
DY Buckling Height
DZ Buckling Depth
XNF
PV
XEPS Relaxation Factor
XLAL
XLAH
XNPM

Newv Parameter Modifier

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

REAI and REAG but the possible options and formats

required are as follows:

REAX
Reads Integer Values
by Format  (6(I1,12,19))

into Values Ki,INI,IV

i

REAG

Floating Point
Values
(6(11,12,E9.4))

I,,IN,,V, for i=1,6




REAI REAG Block Format* Length Description and Notes

OPTIONS for RM E IZM Radlal Modifiers - for
the K, Modifications IEVT = 4
Q E IG Distributed Source - on
None None IM
1 Repeat Value IV, , Same for V Q E MG Surface Source - on IQM,
i i - "
MG = MM¥IGM
INi tiaes
RS E IGM Source Spectrum - on IQM
2 Error - Interpo- Place IN, interpo- -
lation on Inte- lants belween V Q E J1 Source Diftribution on
t Allowed 4 v i IQM, Jl = MM except J1l
gers no owe and V, =IMifIM =1
3 End of Data Block Seame MT I MTP Number of Materials from
b Not Allowed Place IN, interpo- Library
lants wiéh constant C E LEN Cross Sections
ratio between A LEN = IHM™ICM™MCR
and Vi+1

V. ORDER OF DATA BLOCKS
REQUIRED DATA
Block Format* Length Description and Notes

R E Ip Radii IP=IM+l
DP E ™M Densities

MA I IM Zone Nuambers

MZ I 1™ Material Numbers

The data blocks listed &s Optional Date mey or
may not be required from caerds depending on the pa-
rameters but certain ones must be input from tape 1if
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 and Directions can be taken from data in-
ternal to the code (see parameter ISN description).

OPTIONAL DATA
Block Format* Length Description and Notes

KI E IGM Fission Fractions
VE E ICM Velocities for Energy
Groups
W E MM Welghts) (MM=]ISN|+1) except
for IGE = 2 when
* L
Sapq = I8N E[ISN[+ )
|
D E MM Direc- |
tions
E M Fissions - on IMN
E IG Initial Fluxes - on IFN,
IG = IM*IGM
MB I MS Mix Nuabers
MC MS Mix Commands | only for
MS >0
MD E MS Mix Densitles ¥] = Integer and is read by REAI; E = Floating Point

and is read by REAG.
61
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USnN = TEST PROBLEV = “4aTL 43

10
It
3144
15+
{RE

IHLZ2AR LEFT/AIGHT gOuUr Jaky CONDITION (0/1/723VACUUM/REFLECTIVEZPERINNIC) ) 0

124
1
IFN
tevt
{on
InT
INS
Inm
MS

MLR/MTP NUMRFWR OF MaTERLAL CROSS SECTIONS SF al) FROM CARDS/ZDISK 1 0

(34
ey
A
114
1ol
e
{03
10¢
1c
{14

1c
1 $18
125

tv
tvs
s
£rsa
of
ov/u2
ANF
(4]
XtPS

INPN

COENT TR ICATION Mt 4pE@

THEQhY (0/12REGU] AR/AUJOINT)

SCATTE~ING tO/M2I50TWURIC/NTH NRNER ANISNTROPIR)
AUADK ATURE tSNs ba=ly hieys2=14 ET1CL)

GEOME TRY (1/2/32 anF/7Cy [ HOFR/SPHERE )

NUMBER OF ZONES

NUMMER OF TNTERVALS

INPUT UESS ty/l=FIsSION/ZFLUX)

EIGENVALUE TYPE ('1/1/2/3/8/5380URCE/K/ALPHAZCONCENTRATION/NEL TA/RADIVS)
NUMBEw OF GRCUMS

POSITION UF TOTAL CHOSS SECTINN IN TahtE

POSLITICN OF SELF=SCATTER CRUSS SECTION [M TAALE

CHOSS “ECTIOMN Taruf LELLTR

NUMYE A OF »]YyTUMF SPECIFICATIONS

TOTAL NUMMNPR OF 1aTERLALS

PAKAMETRIC E1GHNVALIE TYPL (0/1/723NONE /K/ALPHA)

DISTRIKUTEN SOVNCE THULCATOR (0/)1/2xNOME/ZREGIILAR/F IRST COLLISION)
INNER JTERATION ratiMUM (PER A4ROURY

PRINT 24GULAN ELLA (N/1SNO/YFY)

PRINT rALANCE TariFS oY GROUP (0/1sNO/YES)

PRINT WCTIVITLIES sY ZUNE (O0/NaNU/ZYESLE vafH OF J3)

PRINT ACTIVIVIES dr RALUILS tO0/18NO/YES)

QUTEN 1TERATION +AK{sMiM

DIFFUSION THEQRY uPTIUN (9/713N0/YES=ELTER APPLICARLE GROUPS=aFTER CROSS SECTIONS)
TTERATION COUNT ( «ON=ZFRO ONLY PAR PRUMLFM STARTING FROM FLUX DUMP)
INNER JTERATION LI TT USELU UNTIL ONE MINUS LAMADA IS WITHIN TENeEPS
FLOOK €ROSS SECTIUNS [F TERO/TRUNGATE LF NAN-ZERO

EIGEAVALUL TRY Oe
EIGENVALIIE MODIFIERQ Qe

(PR -1 R

[

- -
OPOE D~ O~

-
(-4

-
-
"iRO0O0 00000000

CONVESSENCE CRITERION 100000000E~04
Qe

SPECIAL COMVEHGERCF CRITERIONSUSED ONLY 1F NON=~ZLRO
BUCKL 1% FACTUF Ge
BUCRL 145 nEIGHY/LEPTH Qe

Qe
NORMAL JZATION PACTON 1,0000000g00

PARAFLTAIC EIGENVALUE [0

RELAXATION FaACTUN 14N0NODO0DE=D)
XLAL/ZXLAN LAM3NA LOwbR/~IGHER LIMIT 1.0000000EvN2 S.Nn00Q000E~01
NEW FARAMETER MOUL ¥ JER 1,0000000£000

INTEGER STURAGE= 24t
FLOATING »UT*T STORAGE= 3172
TOTAL OATA STORAGE= 3delf WURUS

630
1720

1 0 - 3 1 ¢ 1 30 -1 1 10
9 18 [ i 0 1 L} [} 100 0 [}
[} 100 ¢ Q S 1 [J [ 0 1 0
(] 0 180 S 50 300 n 155 e 11 1

201 231 2tz 213 284 299 2% 297 136 630 hlo
930 1110 1115 1126 1137 1168 1190 1230 1261 1415 157
1881 JA9] 2191 2191 2202 2212 2242 2253 2206 2294 2124



2326 2474 250 2534 2539 29S0
2936 2966 2996 3001 3012 3923
230 231 231 2N 231 261
230 261 272 283 288 29)
1149 11l 1125 1136 1167 1198
1990 2190 2190 2201 2211 2241
2593 2933 2538 2549 2560 2715
€995 3000 3011 3022 3033 J04é
230 230 230 2¢a 23107 3107

RAD (] 3
0. 3.04720E=01 6.09440E=-01
3.neTP0E400 3,35192E¢%0 3,656641400
6.u7040E*Q0 6.39912E400 6.70384E 00

9,14160E400

DENSITIES 30
1.3/500E+01 1,87500Leut 1,87509E0ut
1.87500E201 1.87500L¢0) L.A7S500E*01
1+87S500F*01 1.ATSQ0E*0] 1+A7500E°01

ZONr. UMBEKS 30
1 1 i
1 1 1
1 1 1

MATLRIAL NO. 1

1
FISSIUN FRAC 10

1400000F=03 2.10000E=92 ).04540F=01
VELICITIES 10

$.19300E¢01 3, 70%00E00) 2,39889Ee01
wE [GHTS S

[ 2.50000E=01 2,50000L~01
DIRECTIONS 5

1e00u0E0C0~7,74599TEayl=2,.581Y3 =01

INITIAL FLUKL
1.0 1000F=0)
1.00040E=03
1.00090E=03
2+10000€E-02
2410000E~u2
2.10090F.~02
J.045n0E-01
3.045h0E-0]
3,04560E-01
2.27040€E-01
2627040E=91
2.27040E=01
3.02600E-01
3,02600€-01
3.02600€~01
1.00820E-0]
1.04820E-01
1+00820€-01

3no
1.00000E=04 1,00039E~03
1a00000E="3 | 0000 ~nJI
1.00000L =03 1,90099¢.-03
2+,10000E-02 2.10009L=02
2410000L=02 2.10000E=02
2.10000t=02 2,10009L=n2
3.06550k=01 3.04562E=01
1.06960E«01 3.04500E~01
3.049480E-01 3.04503E-01
2.21u40L=01 24270%0E=01
2.270e0t=01 2.270%0t=01
2.27060E~01 2.270¢0n=01
J.02600k=01 3.926¢07=n1
3.02090E=01 3.9263nE=yl
3.02600E=01 J.920unt=n1
1.0nR20E~y1 14ubB82IE~01
1.0h820E=01 1.06820E~01
1:06820E=0]) 1.00820€=01

2561 27te
3036 3045
2104 3108
299 329
1229 1260
22592 2263
2745 21718
3055 39k6
3139 3155

Ye16160F =01
3.96136¢ 000
1e00AS6F e 0n

1.87500%¢0]
LeAT7S00E*0L
1eAT7500F *01

2.27040F -9

1.801000€E001

2+50000F =01

2.5H179F =01

1.00700F=nJ
1.00000¢-13
1.00000F=n3
2¢10000k~02
2010700t =02
2.10)00E=02
3.06260F. =)
d.06560K-0)
Yene6nE =01
2027940 =01
2427030E-01
2427040E=01
3Je02700F -0
3.02n00¢=-01
3.02"90E-01
1+06820E=91
1enhI20E=-01
1+06320€~01

2746 2776
3056 3087
314y 3156
&29 629
1415 1570
2293 2323
2928 2930
aa7? 199
3171 N7
1.2188%F+00
4,2Rh0BE S0
7.31324F+00
1,87500E001
1eAT500E+01

1sAT500F *01

oy

.02600K=01

1,24000t+01

?2.50000F=01

7.74597=01

1.00000F =03
1.00000E~03
1.00000¢ ~03
2410000E~02
2.,10600r-02
2.10000F=02
Je0D45HIE~01
1.04540E=01
3.04%60F =01
2+27040L=01
2.27040E=01
?42T360E-0]
3.02000E-ul
3402500E=-01
3402000F =01
1,06A20€-01
1.06020E-01
1.06A20F =01

2926 293y
3074 200
3112 nr
629 429
1725 1RAn
2321 2473
2935 2965
229 230

0 0
1.923n0E*00
4,37010F ¢00
Ted14unEe0o

1.87S50nE.01
1.873500F 01
1e87300E*01)

-

1:06820€=01

7,52290E+00

1.00100E-n3
100 NE=0D
1.00009€=-03
2.10000€=-02
2.10000E~02
2.10000€=02
3 06360F=0)
3.06npF=n1
3.00an0F =01
2.27040E=0Y
2421340F.-01
2+.279en€E=01
3,02 n9E=ny
3.02nunE-01
3.02M00F-01
1.06920E~01
1.0032nE~9)
1.004320F =01

1+R2832Ee0p
4,87552E+00
792272€400

2013304E<00
8422744€900

1.87500€+01
1+87590E°01
1¢87590E*0])

1,87500€E401
1487500E+01
1+87500E901}

-
-

2+82800E=02 6.50000E~0)

4,56200€400 2,77200E«00

1e00009E~-0I
1.00000€=03
1.00000€E~03
2410000€E-02
2.10000E-92
2+10090€=02
3.045A0E=01
3.065~0E~-0}
3406540E-01
2027040E=01
2427040E-01
2427040E~0)
3.02600E =01
3.02600E-01
3.026090€E=0}

1.00000E=-03
1.0N000F=~03
1.00000€=03
2410000E=02
2+10000E-02
2+10000E~02
3.04560E~01
J.06560F=01
Je04340F=01
2427040€=01
2.27040k-01
2427040F=01
3.02600E-01
3.02500E=01
3.02600€=01
1+06820E-01 106H20E-01
1.06B20£~0]1 1,0A820€E=01}
1406820E-01 1.06820€-01

$.18024F 00 S5.48496E00

2443776E000 2.7424%E¢00
S.78968E+00

8,53216E+00 8.83688E+00

1,87%00Ee01
1.87500E 01
1.87500k 01

1,87500E401
1487500E°01}
1«87S00E0}

- -
-

2020000€E=03 0o

1,67700t 00 3,71000E=0])

1+00000E~03
1.00000E~03
1,00000€E~03
2+10000E=p2
2.100v0€E~-02
2,100970€=-02
3.04560E=01
3.0449n0E=91
J.06590E-01
2+27040E=01
2+270w0b =01
2427940E-01
3.02600E~-01}
3,026u0E=-01
3,02600L~01

1.00000t=03
1.00000E=-0)
1.00000E~03
2410000€-02
2410000E~02
2410000E=02
3.04560F=01
3.04560E=01
3.06560E~01
2027040501
2+27060E-01
2427040E-01
3.02600E-0}
3,02600E~01
3.02600E-01
1006820E~01 ]+,06820E~01
1,06H20t-01 1.06820E~01
1.06820E-01 1+06820E~01
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PoR2900£=02

24R2000€=02 2.R2800E=02 2.H2R00E=02 2+R2%00E~02 2.4203nF =02 2,82800C=02 7.82800L=02
20829C0F=U2 2.ACHD0E=Y2 2.A2R00€=02 2.82900E=02 2.82300€-02 2.8210nF~N2 2.R2R00E=02 2.82R00E-02
2.H2800F=U2 2,R2RN0E=0? 2,12R(QIE=I2 2.H200L =02 2.R2200E~02 2,8210n0E=02 2.A2R00E=02 2.H82A00FE=02
6.5)000E-03 4.50000E=33 6,50000E=93 6.50)00E=03 A,50000F~03 4.500UnE=03 6,50000E~03 6,50000E~03
645)000E=0) 6.50000E=03 6.30000E-03 6.50700E=03 A,50000t=03 6,9500unF=03 6,50000E=03 6.50000E~03
6.5)000E=03 A£,50000E~03 6.50000E-03 6450000F =03 £.50000E=03 6.5000n€=~03 6450000E=-03 6,50000E=03
2,2)000E=03 2.20000E-03 2.20000k~03 2420000F =03 2.20000E=03 2.2000nE=03 2+20000E-03 2,20000E-03
2,2)000E-03 2.29700E=0J 2,20009E=03 2¢20000€~03 2.200006-03 2,20000F=03 2+20000E=03 2.20000F=03
2427000€-03 2.29000E=03 2,20000F~03 2+20000F~03 2,20000E=03 2.20900E-03 2420000E~03 2.20000E=03
0. Ve 0. Q. e Oe Qe [ 2%
0. 0. 0. Qe [ Qe 0. 0.
0. 0o 0. O» 0. Oe O ‘N
TESY CH.)SS SECTION = Mall a1
IN 4ATERLAL 1eGROUP Lo SIG(GeGF) MAS REEN TRUNCATED
IN MATERIAL 1,GROUP 2+ SIG(GeGP) HAS BEEN TRUNCATED
IN 4ATERIAL 1+GROUP 3+ S[G(G+GH) MAS BEEN TRUNCATED
IN HATERIAL 1 GROUP 4o SIG(G,GPT HAS BEEN TRUNCATED
IN “R7ERIAL  1eGROUP 5S¢ SI0(GeGPI HAS BEEN TRUNCATED
IN SATERIAL 1eGROUP 4o SIGIGeGP) MAS BEEN TRUNCATED
IH MATERIAL 1,GROUP 7+ S1G(G.GP) HAS BEEN TRUNCATED
IN AATERIAL 14GHOUP 8¢ SIGIGAPY HAS REEN TRUNCATED
IN MATERIAL 14GROUP 9 SIG(G.GP) HAS BREEN TRUNCAYED
IN SATERIAL 1+GROUP 10+ SIGIGGP) HAS BEEN TRUNCATED
DIRECTION N'), REFLECTFU UDIRECTION NO» wFIGKHT OIRECYION COSINE  WEIGMT X DIRECTION
1 L] 0. «1,0000000E+00 Qe
2 s 2.5000000F=01 =Te7459700E=01 *109364925E~01
3 . 2.5005000€E=01 =2+5419000E-01 ©0e4549750E-02
. 3 2+5000000E~01 205419900E=01 6°4549750E-02
L) 2 245¢N0000E=01) T¢7659700E=01 129364925¢8~-01
cul ct/Pv VELOCITIES  GRQUP
Q. 0. 3,7100000E-01 1
2¢20000005=03  2+2000u00t~03 146770000t *00 2
6+5000000€-03  6+5060000E~03  207720000€°0n 3
2+0280000%5~02 2eR2rynont =g 4.5620000t %00 .
1+0n820uGE-01 legtA2ugyt~0l 7+5220000€°00 5
340260000E-01 3.02¢0000k%G1 1.2%00000E*01 [
22700000€E~01} 2.270enp0E~0) 1.R000N00L «0) 7
340456000€=01 3.04%0u00L~01 2+ 3dRAN00E*0) []
2,1000000%~02 241000009E~02 3. 7uaN000E o0} 9
1:0000000£-23 1e0LCANOOL~03  S5¢1929990F*n1} 10
1.0000000€+00 1e00CUnQ0E 00 0. 13

2.82800€=02
2.82A00E~02
2.82800€-02
6,50000E~03
6.50009E~03
6450000€-03
2.200GVE=-03
2+20060E-02
2+20060E=03
O

0-

0o

2¢82800E~02
24R2R00E~02
2482800E~02
6450000E~03
6450000€-03
6450000E~03
24¢20000E~00
2020000€~03
2420000£-03
Oe

O

o.




rARAYE LI U S XA

CROSS SECTION OF MATERIAL )
GrOUY 1 GHuuP 2 GROU® 3 GROUP & GROUP & GROUP & GROUP 7 GROUP 8
1 4,79257k«02 1,75290E«02 1,291CO€=02 .47335F=y3 T,34291F=p) 7,12319€=03 B8,4R002€=03 9,4]1119€=¢)
2 2.,33634E=02 8,54)35E=03 b5.287ACE=03 6,A1092E=03 Jo55497F=n1 I,58156F=03 4.43907F-03 S,396490€-03
3 S5.71009€E =03 2.,08656L=03 1534986 =03 1.12711€=03 B, H7625F=ns 9,39965F=04 1.,2297TE=03 1,65604L=03
4 S5,96160E=06 2,16c45E-04 1,58355E«06 1.2)1095E=08 1.026065F=n4 4,.54165E=04 1.62995E-04 2.8B31%E=(Ca
S 0. 6,20670E=00 1,24338F=05 S,313769E=05 2.02533E-04 S.T4GAIE-04 4.30745E=04 65,77803E~04
6 3,11114E=02 1¢C8-56E=02 Te92515F=03 S 16TRIE=03 Ie7157BE=n3  3.19T11E=03 3I,29402E=03 3.03R77t-03
7 4,96639E=02 1eMITCTE=02 14V37HYE-02 OQ,R19516=03 7.57226E=0) 7.15R19E=03 H,I1S5R6SE-03 R,J4514K=0)
8 £,0607026=02 3.30%00E=02 3.02229€-02 2.710560E=-02 1.86505F-n2 1.256R4E-02 1.11112E-02 1,076%52E=-92
G 2,93569L =02 2.722320F =02 2.2034BE=02 1.RIGIIE-02 1481233F=02 T.R069L1E~03 3I.631226-03 2.70n12€~03
10 0. 1eT6%UT7E=06 2495528E-06 1.S0777€=nNa 4 BBTItE~ne 1.]16820E+03 2.93AS2E-03 1,.,92n89E-03
11 0. 0. 0. HedTISOE=0H B,RALI41E=NS 2,986406F =06 B,78ROeL=NG 2,20788L-03
12 o. 0. Ue Ne 3,42R02F=08 7.64340F=05 2,52105E~04 £,50192E-04
13 o. Qe 0. e Q. 2.31070E=05 1,2248T7€=08 2,522%9E=0a
ia 0. O Q. 0, 0. [ % [ 1% 9.,00000E~08
15 0. 0. Oe 0. [ 0. 0. Co
ls6 o0, 0. Oe 0 0. Ce 0. Ve
17 0. 0o 0. 0. 0. 0. 0. (Y
ls 0. 0. 0. 0. Qe 0. 0. N
GRULP® o CRLUS 10 SROUP
1 1.839T1Fen2 4,03027E-02
2 1430430+ =02 3e#9/51E~02
3 S 170 =yI 26171G9E=02
6 1014353 =n3 Teglil7e~03
§  3e972%2F=(S 2e00%c0t=0F
6 2.98716F =03 Jeba(et-03
T 14351057 -02 2,27v19E-02
5 9,57075% =03 A, \OrTHE-0]
9 1.96865t=03 1.01.03E-03
10 6.94734t=04 4,707/63t=-0%
11 1.0b5776~03 3.456¢1F~04
12 1.983458=03 6,191 94E<0a
13 6,95075t-04 1,42610€E-03
14 1,3946F=04 6.17269E-04
15 1.S5596E=05 1.40n34E-04
16 0. 1e79107€E-05
ir o, 0.
16 0. 0.
AVG HANDTUS Rab LS VOLIINE AREA
1,5236000E-01 0. 1.1851996f =01 0. 1
4.,5708000€-01 3.0472900k-0] 8.2963970F~01 1.1608413E+00 2
7¢61R000LE-0] 6,0902p0uf. =01 242518792t 400 4.6673051€000 3
1e006652uLE* 00 9e1416000E=01 4,3952346k 200 1:0501571€+01 )
1+3712600E+00 1:21bb0%0uke(0 1.2297174E+90 1.A669460F 01 S
146759500E+00 1¢5250000E°00 1.07AS316L+0) 2¢9171032E+03 6
1.5806400E«00 1.82K3200kC0O 1.5052035¢t +01 4.2006286Fe0] 7
292856000500 24135ua00k 00 2.0029R73E 0 5471752226401 R
24590120vE00 2.4377640t 000 2.571AR11E+01 TedaTTHG2E 0] 9
2.894R800E«CO 3.211d909F+01 9,45146143F 001 10
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3.,1995600E+00  I,0872300R¢00  I,9301N06T oNY 1.1000a13F 402 1"

3.5042800€000  2.39)9200c°00  4.7052423F ¢0) 1.41)0779 e 02 12

3.R090000E€* 30 JerSen40NC 00 SeS9a5AANE ¢ 0] 1e64025]4Fe02 13

401137200t 400 3e9613h0uEe00 6,4830617F01} 19719618Fe02 14

AeAIRAMUUE®I0 4420K0400LE*GO TebTHEA93E 20 2e28100MYF ¢ 02 15

4eT231HU0C¢00  4.57¢300Unt U0 A.feS28RYLen] 2462%2929F 02 16

S¢027ABULES 00  AATHI20uE«00  I.683080%E 0] 2.9R71131F 402 17

563326000500 SelBucsoneruo 1009|944} 00 3.3721713Fe02 19

Se5373200E+90 SeAls Ibyub e 0 1.2172000F v 02 3780565 7Fe02 19

S$.9420400520 SeTHUSRUNE 00 1432231274002 802122970€402 20

6.cab?00LE*00 €.09400unke Q0 164945307502 46ATIASLES2 21

645514400000  6.394129uteyo 1e683IHT1AF 602  H.1457/700k602 22

6.6562000F¢ 00 6.703340nE°00 1.R0QIIH2F 02  S¢6475118Fe02 23

Te1609200EJ0 Te00FS60uL* 00 1.9038757E402  6417¢99u3E 02 26

T.46504005900 Te3132800E0350 2013454460902  6,7210057¢¢02 S

7.77036u0EQ0 Te01b00J0E900  2.3123264F 002 1029279808002 264

He0D75080UE00 ?.9227200E900 P.4972155F .02 ?.,AR/8470F402 27

8.3/98QU0E*00  E.227%80U 00 2.68%217REC02  R.S062729E+02 >Aa

YobAGS20LEDD  AeSI21600Ee00  2.8BRIIIAEC02  9,1480356F402 29

B8,9A92400E+00 B,A8369840L 00 V.0945561E002  9.R131351F 002 30

0o 9e31010000E*u0 0. 1s050)571F«03 1

TTERATION COUNT EPNE 1,00000000E=00 EPSAT 0,
PROALEMN OMTER INNEH LEUTRON ETGENVALUE FIGENVALUE LAMRDA

1 ITERATIONS ITERATIONS WALANCE SLOPE
1 [} ] O 0. 0. 0,

1 1 52 #e992300650€~16 7.21265b66E=0] 0, 9.21205R66F =01
1 2 101 76796 2R2F =14 9,A7245797E=01 O, 1.071Ab219F 00
1 3 147 F¢17G84218€-16 1,011AR05(F*00 O. 1026491 1AF 400
1 . 193 9.9031A9I8F=14 1,021/160402°00 O, 1+009YAKPARE+00
13 5 237 1.01252340F=13 }.02607724E000 O, 1.00412663F+00
1 6 213 1.06359346F=13 1.027A7339E00 O, 1.00175050£+00
13 7 302 1.07913478F=13 1.02869039E+00 O, 1.00079484F 00
1 8 323 Ve5I8TISASF=14 1,02901695E+00 O. 1.00031940F 400
1 9 338 1,03028097F =13 1.02919134E+00 0. 100016753E+00
1 10 349 1.01252340€E=13 1,02929005E+00 O, 1.00009591E+00

-)

N




L9

1cr
1

12

13

14

15

16

1?7

29

LA

6,883485€¢01)

9.930086E~0)

9,704524€~0)

9.899523E~01

9,955304E-01

9.9715504€E~08

9,966191£-01

9.,992046E~p}

9,995350E-01

9.997252E-01

€v

1.0293%1E000

9.998070€~01

9,9%1816£-01

9.99726(F =01

9,994793g-01

9.999343E-9]

9,999030¢-01

9.999787€-01

9,999876-01

9,999927E~-01

F=-0OLD

3,267507€~01

7.0R5521E.01

7,034590F¢01

6,823961Fe0)

6.753545¢401

6,722548¢+0}

6,7056A7E«01

6,696159E+01

6,690690¢ 01

0,6A87496F 0L

F=NEW

3,363411€~01

7.084118E+01

T.02R834£401

6.,822091E+01

6,752730g01

6,722106E¢01

6,705418g001

6,696014E+01

6,690607€401

6,6ART845EY)

«A,85T551F =02

«6,035604E00

«5,805582E000

«5,575600E+00

«5,493097c+90

=5,454213€E%00

«5,432831€¢00

~G.420712E+00

=5,413707E+00

=5,409599E+00

[}

=143108R3E-03

*6,0773)1TE«00

=5,976711F«00

“5.631192E+00

«5,517328¢+00

“5,467352£400

~5,440214F+00

*5,424952E+00

“5,416182€400

=5¢411061E+00

cnl

1,3103€-03
~34537¢L-07
$e2952E=11)
=Te9651t=15

6.1903t+00
“lela37L-01
1,39]10£-0)
~1.2028t-0%

b, 08AT 00
wldJ1136h=01
1.3406L-03
=1¢1459E-05

S4731 7L %00
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