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DSN: A CDC-T600 FORTRAN PROGRAM FOR THE CALCULATION OF ONE-DIMENSIONAL, MULTIGROUP
NEUTRON TRANSPORT, WORTH, AND PERSISTENT FISSION CHAIN PROBABILITY
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Margaret W. Asﬁrey 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, a code, the
SNP code,

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

tain a numerical solution to the nonlinear probabil-
ity problenm.

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

for the IBM-TO94%, were transcribed and expanded)'k
into FORTRAN and became known as DTF

With the retirement in 1971 of the IBM-TOG9% 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-T7600 and to retain the calculational
capabllity of SNP. This new revised code, which has
the full capability of DIF, and SN2, is cur-
rently a CDC-7600, Class II, resident file and is
called DSN.

We review the calculation method in Sec. II,
discuss general programming modiricaticns of DN in

Sec. ILI, and the speclfic changes for probabllity

calculations in Sec. IV. A listing of the DSN code
is given in Appendix A, and an input summary and

sample problem are given in Appendix B.

II. REVIEW OF THE PROBABILITY CALCULATIONAL METHOD

We assume reader familiarity with 1A-2608.1
Here we review only those aspects of the calcula-

tional method pertinent to the DSN code changes.

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

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

Q.grad p(;,ﬁ,v) =0p -0, Ifdv'dﬁ'
x cs(;,ﬁ,v - a',v')p(;,ﬁ',v')
- 0 (F, ) UF,v)(ep()) -

X (;,V) -
)): (rp(l"))3 R } ’

= (7,v)(£p(F))?

+

(1)

where

tp(r) s Je(v')p(F.v )av’ (2)




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

with the boundary conditions p(rs,a,v) = 0 if "en
2 0, an¢ f{v) is the normelized fission spectrum
(Je(v'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 elthcr scattering (OS), fis-
sion (cr), or absorption (oa=o-cs-cf), the v
terms are given by Eq. (6), LA-2608:

7,3 v)
1(1-1)...(1-n Y1 (50
Fo (n+1)! cf = ) ! (%)

where

+1

(5o et = (T,q,v), (5)

and cI 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 (r)p (r,f) = S.(r,B) ,

(6)
vhere
sg(r, ) = 80(r) + Sg(= ), (M
§2(r) = s (r) + Q(r) . (8)
G
() = 5 % (P () (9)
Qglr) = 0 (r)V (r)R(r)
5 (r)
- O 7o (-1)* Xiz pi(r) , (10)
and
El(r,ﬁ) = I I av’dt’ o (r,vs -~ v'0")
g v'a’ [
X p(r,a,v)-sg(r) , (11)
vith
" - G
pglr) = J dloglr 8, p(e) = ¥ rppi(r)
(12)

and the boundary condition pg(rmax,ﬂ) = 0, Qn 2 0.

In Eqs. (7) and (11), El(r,ﬁ) is the standard
anisotropic source as compucsd by WDIF or DTF (Ref.
4), with the £ = O terms already accommodated for in
§2(r). In Eq. (10) we have assumed that not more
than five neutrons are emitted per fission.l Com-
is ¢, for

1
scattering (elastic or inelastic), leads to %y being

parison of Eqs. (1) and (10), where cg

given by ch.

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 adjoint
equation has the fission term or(G/erp(;)) (wrere
k 1s the eigenvalue), instead of the term cr(;,v)[ ]
in Eq. {(1). Consequently, by introducing the non-
linear terms of Eq. (1) in place of (% -l)ofﬁ(fp(r))
the problem is formally reduced to solving a neutron
adjoint equation,

The DSN code, when operating in the mode to cal-
culate probability, begins by computing the adjoint
k distribution (neglecting the nonlinear term), then
multiples the distribution by a 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 isotropilc
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 probleam in which sg(r,a) is replaced by

9, (r)v (r)p(r)
k

Sg(r.A) = s (r) + Tp(r,Q) + . (13)

"collision source™ "fission source™

Once the solution to this problem has been found in
the standard manner, we test to determine if k > 1,
If so, we proceed with the calculation of the prob-
ability pg(r). First we scale pg(r) by a common

factor A as determined from

- 1
2 Jar Opg{FIVE(FIB(r)(§ - 1)

v JdF o, (r) ; (-ut x(5)
w =) [¢] r - -
g J fg w2 i

Plent-t .,

(1)




This normalization insures 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

(1) over angle and volume is satisfied.

as a fixed source during the next outer iteration.
At the end of each outer iteration, a new pg(r) and
P(r) have been determined, using Eq. (12).
value of k is computed from the ratio of the new
xfcfvp 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, A is found from the relationship

= 1 -
Efdr Opg(FIVG(PIB(r)(§ = 1) + z‘; far Q(r)

- p) X, (r)
+ T [dF o, (r) T (-0 H— pientt =0,
g =2 1!

g
(15)

and the new value of AP is used to compute the new
Qg(r) which 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, at 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-Raphson method will some-
times settle on the magnitude of the complex root
and then the overall A will oscillate about some
value rather than uniforamly converge to unity.

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

10-10 before the mapping).

This procedure appar-
ently works, and removes the necessity of slowly
turning on the nonlinear terms of Eq. (15) (as was
done previously in SNP), In the event that all
complex roots are determined (as can occur if P(r)
< 0), the code aborts, The root structure of Eq.

(15) is exhibited in the monitor print.

III. GENERAL PROGRAMMING MODIFICATIONS

During the requisite programming changes to
instigate the probability calculation, the extent
and number of changes became significant enocugh to

wvarrant 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 has been transferred from the AFWL edit
program to the more sophisticated UFDATE program.
UFDATE is maintained on the CDC-T600 by LASL®s C-
Division, whereas AFWL is not.

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

7600 to take advantage of "Cafeteria" instant turn-
eround 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 logical:

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 FINFR, PRNT

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



(6) Additionel changes:

(a) The manner of handling the Negative

(v)

Flux Fixup has been changed so that

the step function is the natural de-

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

IGE 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 sections, 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 t-ecause 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
smeared densities as in the original DSN code.2

which integer parameters are stored.

We now note some changes in the input optlons

not documented elsevhere:
(1) Degree of S, quadrature: ISN
Degrees 2, 4, 8, 16 are available inter-
nally, If they are to be read in froam
cards, ISN 1is set hegacive.
(2) Input flux guess options: IFN
IFN = -2: Flux from tape or disk - IGM
long
-1; Flux from cards - IGM long
0: Pissions from tape - IM long
1: Equal fractions to fissions -
IM long
2: Equal fractions to fiux -
IM*ICM long
(3) fTheory desired: ITH
ITH = O Regular
1 Adjoint
2 Worth
3 Probability
(%) Position in the cross-section table of
self scatter: IHS. If IHS < O, cross-
section prints are suppressed.
(5) Type of Distributed Source: IGM
IQM = -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: Materlals, spectrum, and veloc-
ities from tape

MTP < 0: 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 > O0: Step function (default option)
IGE < 0: 01d method (DIF) of fixup is
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, IFRE, 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,
TOTGP, 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 format where the
I=1,2, ..., IM(number 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 Fley = FIMP ; P(I)*v(I)

(2) Use FTMP to scale the fissions and fluxes
from the Phase A calculation:
F(1) = P(I)*EV/FIMP
XN(I,G) = XN(I,G)/FIMP .
(3) Set the following triggers and values:
IFRE = 2, ICVT = 0, XLA =1
F g = FSM = FTMP/EV .
(%) Normalize the XKE block to unity:
XKE(G) = xxs(o)/g XKE(G) .
On subsequent entries to PASS2 we bypass the
above initializations and:
(1) Compute new fissions and a new sum (the
old one having been saved as FSUM):

F(I) = T XKE(G)*XN(I1,G)
G

Fley = FIMP = § F(1)*v(I) .
In all cases we then compute the new elgenvalue
old = FTMP/FSUM. It is tested for con-

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

verged, the trigger ICVT is set to one.

from F F
ne

Next we proceed to determine the scaling param-
eter A (=XLA) from the following: Let

N
+ xzxj + x’xh +NX. =0,

£(A\) = B + \X 5

2
where

X, = 7 (-1)%%c(s,1,6)*v(1)*(F(1)) *DF(1)
K 16

for K= 2, 40+, S and J = K-1 ,

ss(lﬁ-l)“suaa,

Bl = ¥ C(N,X,G)*F(I)*DF(I)*v(I)
1,6
for N = IHT-1 = position of vof ,
B2 = T v(I)*Q(I,G) (initlally zero) ,
1,0

and
Q1,6) = - 7 (-1)%*(r(1))Dr(1)*c(a,1,6)
K

for K= 2, ..., Sand J = K-1 .

After the coefficlents of f(\) have been formed,
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 aimi John H. Hancock, LASL Group C-é.

code selects the real positive (> 10-10) one clos-
est to unity. This scale factor, A (=XILA), 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)*XLA ,

where P =1, ..., IMl and M = 1, .,., MM.

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

FG(G) = § F(I)*V(I)"DF(I)*C(N,I,G)

for N = IHT-1 = position of vcf
QG(G) = T Q(x,6)*v(1) ,
I

and finally we recompute Fold = FSUM as described
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) 1f the convergence trigger, ICVT has been
set to one and XLA is within EPS of 1.0, then the
final print exit is taken.

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

(%) If either of the conditions (1) or (2)
is satisfied, IPRE is set to 3 and on return to
DIF, control is transferred to the final print rou-
tine, FINPR.

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

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

(a) Total mass of material M
MASS = ? DF(1)*v(I1), where material

) M is contained in cell I.

(b) A sum for each group, labelled
SIGMA O, consisting of
SUM(G) = ? DF(I)"N(G,I)*v(1)/VE(G).

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




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

1.
where L is the index of the material.

(2) Finally, special ocutput 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, 1is
prepared and printed for each group: 3.
sp(1,6) = ¢(5,G,L)*DF(1)*N(1G) ,

where L is the index of the material
in interval I.

(b) Then the following two values are
computed and printed:
PI = =¥ SP(I,G)*Vv(I)

I,G
PIP = 1.0 - e F .

The programming modifications reproduce the re-
sults of SNP test problems to 1 part in 107 (epsi-
lon) in flux, eigenvalue, and probapility 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

Newtoa-Raphson.

G. I. Bell and C. E. Lee, "On the Probability
of Initiating a Persistent Fission Chain,”™ Los
Alamos Sclentific Laboratory Report LA-2608
(Secret RD) (October 1gbl).

B. Carlson, C. E. Lee, and W, Worlton, "The DSN
and TDC Neutron Transport Codes,” Los Alamos
Sclentific Laboratory Report LAMS-2346 (October
1559)-

C. E. Lee, "The Discrete S, Approximation to
Transport Theory,” Los Alamos Scientific Labo-
ratory Report LA-2595 (June 1961).

K. D. Lathrop, "DIF-IV, a FORTRAN-IV Programn
for Solving the Multigroup Transport Equation
with Anisotropic Scattering,"” Los Alamos Gcien-
tific Laboratory Report LA-3373 {July 1665).



APPENDIX A

DSN PROGRAM LISTING

SUBROUT1E canp

NNIMBER
wOTF 1
vt 16
RECS 533
REAY 6AR
REAG 687
SNCN %6
CLEAR o7
ADJREV 92%
1FUNC Q90
RMAVOF 1027
MIxCx 1108
OSOUR 1151
FCSDUR 1191
NEwPAR 1228

SINKOUT INE

NE.GALF
OUTER
INNER
FISSN
TQTGP
UPSET
INTEG
PASS2
NEWPOL
SCPTACO
SCALE
F INPR
PANT

CARD
NUMARER

131%
1395
1712
1940
2032
2116
2127
2A37
2R4A
2758
2807
2814
3046
0
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CONT IreE

IPRES)

It (1T NE,3) GN TO 121
FSIM20 v

1Pwexl

(Tuz)
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0n 18y 1s81,.0F IN
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[ REAQ Z)INF. NIMHF NS
CALL NPAL (TEIKMA) 911949 ZONE NeAHUHBERS)
[ READ Ha)ERTAL NUMBERS
CALL RYAL (18)KAZ) o [/ MenHMATER Lo GHAL NT.)
IF (1pNnT,0) RETURN
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[ REAN F1SSINN PRAXTIOMS aND VELOCITIES
CALL 1)) AG (A)JIKT) o TGMep*F1SS10eeHN FRACY
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IF (1pV,iT,0) RETURN
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[+ (1AD STaNUOARG S CONARTANTS FRON INTERNAL TARLES
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260 xzKe]
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[ ININE WITH INCONUTTINIAL INP)ITesee
c TEST kisit FISSION MR ) LI ThPNT
IF (LAMSUTEN) oF 0o AN ISTGNI Lo IFN) (EQe=1 )
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IF (PN, =21 RFEWINI A

IF CIFNGFN, 20 DFAN 1A)IALL) o l8UNeY)

IF (IFI.FU,=21 NFwlw

(F (UFIGNUIWIFNIENe=1) GO TN 290
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IF (IFNAT M1 Y2816

(10 2dn JYlsl.n?

cal.
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ataliarn

CsC-u
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1IF (H3,LE.0) %0 10 Ya0

GALL AFAl (TAIKMH) o*1SoAtIMIX NIoAMMHER )
CALL HEAL (TA(KMC) oMSoArMTIX COehMMHAND )
CALL RU A% (A(JMI) oMSe0nMIX DEsOMNSITY I
IF (ICR,GT,N) RETURN

TEST Feesd NELTA CALCNLATION

IF (LARSIIFVT) ,NEes) Gn TD 310

HEaU HAVlAL ‘MINLIFIERS

CALL REAR (A(JQM) ¢ 1201e4HRADTAL +64 MODS }
IF (ILH.6T,0) RETURN

TEST Fun DISNINOTEN SNURCF

IF (LAXG(1UM) .FQ.0) 1N TN 340

IF (1M, =() CALL YEAG (A(JN) s1Ge6HDIST. +AHSNHURCEL
IF 1INM,EN,=21 CALL REAG (A)J0) +MGs6HSURE , +6HSOUNCE)
IF (IEW.GT,V) RETURAN °

1IF (1W1,LT,0) GO TO )en

IF (ISIGN(1e1M) ENL.=]1) GO TO 340

IF (1M BT VIR ISIGNILeIEVT) 4KQe=11 CALL REAG TA(JRS) ¢+ 1GMe 6HSDURC

IFs6M SIECT)
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IF (LIMEN, 1) Jl=]m
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1IF (lER,6T,0) RETURN
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ANS
46
27
AJ8
AJ9
Alo
all
Al2
All3
AlA
als
Als
.17
AlS

360

3ro

3460

390
A00

sl0

A20

A30

AAD

AS0
A60

TF.MPORARY ST
CALL 37CONI)
Jlzaxg
J2zJlenH
JIsJ2 emM
JesJIemu
KAs1SCT.]
K3zRA*[SCT
JSsJsexs
JozJSe'IMexA e

NRANE
(T3EG)

Ka

CALL SNCM (ALJN) oA 1) oA (JIWO) sACILI o TAIKMR) o A(ITILIYA(I2)0A( 131 0A(IA

I SRY YR ATRYL. LA
IF (lfu,aT,0

MeKAeKH)
) QFTuA,

ZERO YF4P(WARY STOWARE

00 370 X=u(.
A(K)s0 0

TEST Fpd ADY
IF (T1W,NE,]

Jo

NINT PROYLFHM
) 60 TN R

COMPUTS ANJUN] T REVE~SALS ANO CRNSS SECTIOMS
JALJIKT) e VIUVF) A (J0) sALINI s 1Mo IFNoIGMe 1Mo ICoA(JCL o IHM

CALL ANJREV
VJonToMLINMT)
CUMPUT). INIT

13( FUNCIINNS

CALL TPUNC (ADIIKT) eA(JKE) A (JVE) s 1GP o 1QMsPV I IPVTIEVT)

IF (1EQ.GT,0

) RFTURN

MIX AN PRINT CROSS SECTIONS

IF (1CC.EN.Q
IF (1A4S)1EV

1 6Y TD 400
TI,NELY) GO TO ol0

CALL MIXCX (A(JC) oTA(KMEH) o TA(KMC) oA (JHD) o IMMo IGM ) MToMGIEVIIEVTHICC

1§

MFN=]

MODLIFY RAOLL
CALL HMAVGF

IF (IFA.tT,.0
CHECK FOR nl

WNI} COMDITE AREASe YQLUKESe AND GFOMETRIN FUNCTIONS
CACIRAI oA LDA) sALIRI sA{UVI s A{URM) sALJAVI o 1AIKMA) oA LUV »
TALJU) ¢A (JUAY 1 ( JOB) o ATJUC) sALINS) o [P ) [He [ZHeMH)

) QR TURN

SIRTKUTE ) SOURCE

IF (1CCeNF 00" IRe (1AM FENe 0o AN IPRELEQ.O]) GO TN A3

IF (lu«,Fu,2
DISTRIANTEL

1 GO Tn 20
$MIRCE

CALL USOUR (AL 1) oA ME) cALJIV]I e IMoIGMeIGP o IP e XNFoA(JVF 19 1QMe IPREL

1F (ISH,6T,0
00 T0 4439
FIRST cOLLIS
CALL FCSauUR
1152+ 1P, 15N)

) RETURN

(1IN SONRCE

(V(00) e81UNG) s ALJIRS) s ALIM]) oA (IN) s ALJIA) o XHF ¢NMo IGMo 1GP o

FISS1iN CALCHULATIONS arnl NNRMALLI/ZATIONS
CALL FISSH (ALJVI o8 ICI sALIX) oAl IH) o 1GMo (Mo [MMoMTINMouNsA (IFR) o IGP
YoA(JIF) eV JKED 1 TAIKMA) e (AIKKZ) o 1ZHoA LIV s ATING) o A(JOF 1)

IF (1rR.GT,0
MONLITN) PRIN
IF (1CC.UT,.0
WL TE (9easeld

) RETURN

T A

) GU TD .30
1r.PSeEPS )

FORMAT (1KM0//716M LTENATION COUMTeTXeaHEPSSIPEL 585X eSHEPSASF 16,87
1778 PIVBLEM e X 1SHOUIER e TXeSHINNER o TX o THNENTHNONG TR IV ELIGE JVALUE 5

2X s JOMETGFANVA) UF e TX o 4°ILANIRNA/SH

INNSeSXe IMIAL
JNGOLSINI e 1 GH

AICE 24X 1SHSLOPE/)

10+0 R JOATTERATIONS e 2X o JUHMITERATI

WATTE (904601 INeICCo? CaA(INRG) sEVIEQeXLA
FORMAT (1S¢3X*18eaXe)NeaXs]PAELS.8)

IF (ICC.LT,I
CALL SECOND

) G0 TO a9y
() 1ME)

nsSH
(SN
NSN
OSN
NSN
NSN
OSN
OSN
NSN
DSN
OSN
OSN
nsN
NSN
DSN
OSN
0OSN
OSN
1SN
1SN
NSN
nsSN
0OSN
NSN
OSN
NSN
OSN
NSN
OSN
OSN
NSN
nsin
NSN
NSN
nsN
QSN
OSN
NSN
NSN
0OSN
OSN
OSN
nsih
[§ 3311
OSH
nsN
NSN
OSN
OSN
NSN
nsn
[1337]
nsN
NSN
OSN
NSH
OSN
osu
NSN
0SM

00354
002359
00309
006l
03362
00363
00364
00369
00366
002367
00304
001369
00720
00371
0n3re
00373
00374
00375
00376
00377
00378
00379
00380
003yl
003482
00383
0036A
0034%
0oJus
00347
00384
004389
00390
00391
00392
00393
00394
0039S
00396
00337
091309
009y
00%0n
00«01
09e02
00«03
00404
00405
00«06
00«07
00wuy
00409
00«10
00«11
00e12
0nell
00alé
0015
00sl6
0017




Al9
A20
«21
A22
A23
AZ2A
A2S
A26
.27
Aln
A29
Ay
431
A32
Al33
A3A
A3S
LET
AY
A3R
Al39
LY Y]
Asl]
AA2
AA3
Ase
SAS
AAG
AM7
A8
A9
AS0
AS]
AS2
AS3
ASA
ASS
ASH
AS?
(37
A9
ADO
An]
Ab2
ALY
AbA
AbS
Aob
AG7
AGR
AB9
ATO
ATl
AT2
AT3
ATA
ATS
ATe
AT7
Ale

TEXTSTIME=TRF de]1,S® (TIME=TREG) /FLOATIICC)
IF 1TUST4GT,9e) WRITE (944700
AT0 FORMAT (31M0 YRUBLFM ARURTFY 1IN TIME LIMIT)

IF (IFEXT.GT,Ne) GD T 430

1F (ILCLE.IC4) 6O TN &90
c FLUX NP

WRITE (9e4M0)

a0 TO S3v

AB0 FURKAT (4QMOTUN MANY OUTER ITERATIONS=FL'IXES OUMPED)
c ALPHA QRTION
A90 E1s0.u
IF (1AASUIEVT) ,FN,2) ELISEV
IF (IPVT,.FN,2) ElsElePV
DO S00 I=sl.ln6M
JTRIsJYael-1
JVFIsJVE]l-1
S00 AGJTAL) =€ Ll/7aJVED)
[+ AEGIN GROUP L:QP
1Ssln
1F (UM EN.2) ][SsMM
1T8lSenm
CALL OITER (A(JCI oAl ISA) sALJIL) s ALINI JALIX] oA LICHIsALUNLIALUSTIALIA
1F) o ATJII) gALJIT) o (1S4 oA)JST) o I IGMeMT s IMo MM NMy ISCToI1TeIP412ZP01
2SoIALANA) s TAIXMZ) 91240 (JFIeAlICS) sALIVI sAIISRISALUCTISATICA) oA (UN
INY A LJHO) oA LJITI cATINRI oA I oA JRST oA K I s ALIRAI oA LI IAT A oA (I
SN sALJIFI A LI« LAIKATY)
c TNTAL 5RMUP, ¢ [SS(NDNe AND CONVERGENCE NU<YERS CALCULATIONS
Slo CONTIRLE
CALL MITGR (ALJSNI 0A1JSCI oA LINL) ¢ALJAG) s A(JUSOI s A(JRLI JALUINKI ¢ 1GPeA
LTOJFNI oA (INGY o4 (1G] A (JUG! oA (JTG) oA LURE] ATUKTTL
IF (1F9.GT.0) RETUAN
0D TO (530ea51520e000) KSBS1
[ NEW PANAMETF®S> FOR TAPLICIT SEARCH
820 CALL NFsPAR
00 TO (S3I0eASY9390) ¢ RS8S2
530 CONTINYE
[+ FINAL SRINT
IF (IPRE.EQ.,1.0R.1PRE.FQ.2) GO T 400
CALL FINPR (AC NI oA (IX) oA (JITI) oA(JTSI )AL IC) o 10M) IMeNMe1D3) IZP) IHMe
IMT oA{INBTI o 1GP o TAIRMA)I oA (JRAI s ALJAVI sALIVI sALJF)I o IPo1AIKMI) o JAIKNMAL
20JJIIVJIASIA(KAZ)I o 1ZMeA(JMD) oMSoTAIKMC) ) 1A IKMBI JALJDFLsAIVEY 1A 1UQ)
Seh (W) )
c CHECK 1OR OVEMLAP NMIERRAL
IF (ISIGN(Lo¢lr.vl) yNEL=11 RETURN
IF (1Ta,FQ,0) GO TO 560
REWING 3
DL SSn 1lspeltid
JslGP=]
REWINI o
V0 560 Jls]leJ
K8 JST=(
SA0 REAU (4] (A(J2) ¢ J28JAF oK)
550 WRITE (31 (A(J2) e J28UF oK)
560 CALL INTER 11MoIPeTGMe 1 ZMe)IMe 1A (KMAL sALJVE) sA(JIVI oA (JAFT oA (INS) oA L
TIW) oA (0521 o 1GF e 17Pol1a (KHRI cAIJUTFISALJITSI sA(JTT) o IHMIMTo IAIKHZY oA LY
2F) oA LULIF I os (JC) oA (IR () oA (JAD oA LD
IF (lEvT.LE.=]) 60 TN &30
1F (TTM,FQ,0) RETURN
00 S70 Lslel(M
1sJRSL

NSN
0OSN
nsN
nsN
NSN
OSN
nsN
NSN
OSN
NSN
(SN
1SN
NSN
NSN
OSN
OSN
NSN
NSN
NSN
OSN
0OSN
NSN
NSN
OSN
NSN
NSN
DSN
NSN
0OSN
nsN
OSN
OSN
0OSN
NSN
NSN
NSN
NSN
OSN
nsN
OSN
OSN
OSN
NSN
NSN
OSN
DSN
SN
NSN
DOSN
NSN
NSN
OSN
NSN
UsN
DPSN
OSN
NSN
OSN
OSN
OSN

00+18
0o0e19
0062y
00621
00622
0023
004cle
00425
00420
00s27
00A28
00429
00a3v
00631
0nel32
00433
0043s
00A3S
00430
00437
00438
00439
[TIYY]
00es)
00uwe2
00AA)
00600
004AS
00wab
004AT
[LTYY]
N04AY
00450
00651
00452
00653
00+5s
00ASS
00456
00457
00658
004659
00660
00AG1
00%h2
00463
00606A
00465
00«60
[T 1Y X4
00408
00369
00A70
00a7l
00872
00473
00aTA
00475
00670
00e77

15
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AT9
ARD
A3l
A32
A83
AdA
ans
LX)
ANT
A4
AR9
490
A3l
A92
A93
A%
ADS
Ave
A7
(S]]
A’)9
$J0
St
572
533
S0A
$08
S06
537
soe
509
S0
S11
S12
513
SlA
S1%
3le
817
Sia
519
$20
s21
S22
523
S2a
&S
Seh
s27
528
529
S0
831
532
533
Sis
3135
$3¢
537
S3m

S70
580

590
600

Jelel

Allis],

AlJ)sy,

IF (11*,EQ.2) RETURN

IF (1PVT,EQ,1) 1PVTsO

1Fn=l

1CCs0

KSAS1 =4

KSHH2=0

LCz0

LCCsO

NFNz0

11688

11C=0

1CVTsY

XLAMINZ0.0

FVMINST,0

EvMaxsn,0

XLAMAXzl,Een9

EPSAzV,

IF (1T9.EN.1) RETURN

1THsl

1IF lEV.GT.0.) EASO.

WRITE ($+590)

GO TO soV

FORMAT (30M] ADJOINTEN PRNALEMME FOLLDN¥S}

CONIINIE

CALL PASS2 (ALJVI o8 I1CIoAlJNI s AIJFI sAIINI oA (JDF) sATJAFL s JAIKMAT 0 1A
TIKHZL) InMe1GAe 1-1e IPo IGP oA (UKEI oA (JFG) 0A1UQG))

1F (IPRE.FU,)) N TO S10

GU TV 490

SATA (SNW(11eln)oBa)1/0,02%:50000416666667+79,33333333.,16046667+0
10009330038 111727260 19775%20,207773680,207773484,117793624,1011
2127204 15330033 eV0e0e (6279584 ,03I9776604,0606RRT2,,08596Nn5%5+0052H304064
10.008017350,990S060h0,146256%9280¢,14266A2R8+,090504060¢,044017354+,0526
A IA084,76590059,00610167240039776500,0227 35H 10002950008 16H66467
300002% 1ARAAAIT 0000 250830A20,015230061+7°,.18043062+.0381234504..080
58300200005, 150236US 00,979, 08Ve300CeUe0.I533003R2%,050586360<9,0%
7330038429,U50380 366 ,75190U3H.0,0,050580340,0156R07U22,050585364,0
3365007 1¢,050536360U,060,05N5863A00402%,05330038/

GATA (SNU(L)olaloRe)ral o= y877350274,5/7350270=1,1=,A8191710,=,313
1333330,333333334,881717100=1,0=4951189/34=,7A679S879,-,577350¢7¢=,2
2TH21TU1,4,218217494,51715027,,708AT95979,,981 18973 0=1,40=,977525224=,9
1067687 4=, 82399331 6a,76538599.-,A09TA629:=_ S3Ta8 854, ,396405324=,1
“a4uT12%¢,109071200,316460%324,537083R5,,66978629,,74535599+,8299933
3104905706704, ¢T7192522 4= 169940 4=,5T773%03+,57735034=,7428V10.~,A81
09171¢=,333333),,3332352, BHIFI71,=,471A045,-,3333333,,3333333,-,96
1609180=,9309639.=,6R1170) 4=,250 1989, 2581989, ,6R31301,,9303493,-,7
8302967 4=,068313011=,21419A0,,2541789,,683130]+=,3651A844=,2581949,,
I25A199%30=,9759000 +=,251 1897 ¢=,78HTYGR 4=, T773503¢=.21R82179+,2182179
$00S/T7350) e, 78279580 ,951 [A970=,81089660=,TRATISA+=.57735039-,218217
$90,21821790,77735020 . 7THOT9SRe=. A1 T21340=057735039-,2182179,+,218217
$9¢,577235000=,3080067.=,21R2179,,2182179/

END

SURROUTINE RECS (CSeIMMe1GMeNT)

DIMENSION CS(IMMeIGHenTI, AO(]2)

COMMON TA(1003)+AL10s0N!

EONIVALENCE (XNelAI1112)0e (MCRoIALITI) e (JAs1A(S2)1s (JBelA(SII]
LOLACIR)oMIPI e JTAIGHI oMLY s (TACLD)oIMTI e (ALD)4EPS]

EQUIVALENCE ( 1A (311 1XS )

OSN
NSN
DSN
0SN
OSN
DSN
NSN
DSN
DSN

OSN

0OSN
OSN
OSN
DSN
nsN
OSN
NSN
DSN
OSN

DSN
nsN
OSN
OSN
nsN
OSN
DSN
OSN
OSN
OSN
OSN
0OSN
NSN
SN
OSN
OSN

OSN

NSN
DSN

DSN
OSN

DSN
1SN
DSN

(1SN

DSN
nsN
DSN
OSN
OSN
NSN
nsN
OSN
nsN
NSN
DSN
OSN
OSN
OSN
NSN
0SN

0067y
00879
0nAB0
[T XY 3}
00e32
0063
00«8s
00e 65
0nayes
0087
0084
00489
00490
90491
00692
00493
00494
0Ne9S
00eYe
00497
0049l
00499
00SVY
00s01
00302
00503
00S0s
00309
00506
00507
00508
004309
00510
oos1lt
onsl2
00%13
00514
00519
00516
[ 11284
00518
00S19
00520
00s21
00322
00523
00524
00525
00226
00227
00529
00429
00330
00531
00332
00233
00534
00535
00536
00%37




539
60

533
Sea

S26

SHA
%09

571
s72
$73
87
575
L 1A4
S8
S719
580
S8l
Su2
543
S8A
%as
K86
Sh?
S88
Sa9
$90
591
%92
593
Sy
595
%96
597
598

20

30
AQ

50
60

70
L1

90

110

120
130

140
150

NXs0

IF (MTP,GT,0) GD TO 10
NXs]

MTPS1AISINTP)

CONTINE

IS (ANSTIA(L o))

IF (MLH4LE.0) GD TO 20
LSMCR

MO 30 [MTa],L

REAU ()0.20140

FORMAT (12a6)

WRITE (9+20)40

REAU 1100290) L(CS(1eJelMTIolslolNMI)IS]eIGM)
CONTINNE

IF (MT2,EQ,0) GO TO 180
NTsK))

NEslsMCR

MAKS0

REWIND &

READ (50280) (AN(1) 0131081 1TGeAD(S))ITLoAU(S) +AD(T) )ITNeIAN(])s]=8

lell)

IF (1TN,GE,9199) GO TO 90

MRz (11481 TL)/AaeHINO (1 +m0D(ITG®ITL b1
IF (MUI(ITNelINY sENLD) NRSTITG/3eMINO(L MO0 (1TG)3))
IF (1TN.FU.,10J®(1A(NTI/Z100)) GO TO 110
IF (IT%.ENL,IAINT)I) G} TO lav

M Y0 l=zlenR

AREAY (Se209aD(

GO TO AU

IF (Mnx,8T,0) GN TO 260

AgKs]

GO TN &0

IF (NE,GEsML) 0D TO 480

NESNE®*l

NTsNTe ]

MYKS0

o0 10 &0

1F (NX,GT.0) 6O TO 7o

Nxsl

Ks)

LsJA

ME H=1TG

N0 130 Islene

REAU (Se290) (AD(J) eJsleb)

00 12v Jsleh

IF (Kel EeMINOIIGMoITG)) ALLISAOLI)

IF (KeZTolTGoANDKLELITGOMINO(IGMs1TGL) A(MIsaDLUL
RaKel

LsLel

NsMe ]

CONTINeE

G) TO &0

0N 150 Lsls1GM

N0 150 KslelMM

CS(KeLeNF 180,

xsl

Lsl

WRITE (9+280) (AD(11ol2loal o ITGHIANIS) HITLIAD(SL+ADLITIIITN)(ADILL )]s

Inelly
VO 170 [sl.NR

OSN
OSN
DSN
NSN
NSN
NSN
DSN
1SN
OSN
OSN
NSN
NSN
OSN
NSN
OSN
OSN
NSN
NSH
OSN
NSN
OSN
OSN
NSN
OSN
OSN
0OSN
USN
OSN
OSN
nsN
NSN
OSN
NSN
0SN
0SN
OSN
OSN
0OSN
DSN
OSN
NSN
OSN
DSN
NSN
OSN
OSN
NSN
DSN
OSN
0OSN
OSN
OSN
OSN
OSN
DSN
nsN
NSN
OSN
OSN
0OSN

00%38
00539
00549
['LETYS

00%42
0096)
0054
00545
00544
00567
[TEYY]
00549
00550

00351

00582
00553
00554

005%%
00856
00>57

00558
00559

00560

00561

00562
00963
00564

00565
004566
00567
00364
00569
00u70
00571

00572
00573
00S7s

0057%
00576
oosr/
00574
0057y
00580
00581
00582
00383
00SuA
0058%
005#6
ooss?
00588
00549
005%0
00591
00592
00593
00594
0059S
00496
00597

17
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539
600
601
602
603
60A
60S
60h
€67
608
609
610

6l2
613
6la
(11}
els
617
6la
619
620
821
e22
623
624
62%
626
(T34
678
679
630
631
632
633
e3a
635
€36
637
638
639
660
6A]
6s2
643
GAA
645
646
667
(.Y}
6A9
650
651
652
e53
654
655
856
657
658

160
170

180

190

200

210

220

230
2AC
230
260
270

280
210

on

10

REAU (£4290) (AD(JI1sJz]e6)
00 160 J=l.6

IF IKGLESMINA(IMMoITL) sAND4LoLE.MINOTIOMe1TG)] CSIK)L)NELISADIJL

KsKel

IF (K, E.1TL} GO TO 160

LspLel

K=]

CONTINUE

CONTINIE

50 TO lua

RewIND §

JANSIHT=2

m 250 l=leML

IF (CS(IMT4le11,LELO,0) GO TD 250
1o 280 Usl,yl16G9
ReCSIIrTede 1)1 =CS(JARI 1)

JCelHS -yl

Josl

1F (JC.GT.IKT) GO TN 200

JC=JCe ]

JoisJOs ]

6N TD 190

ksN-CS(JCeuNs 1)

JCsJCel

Jiizmel

1F (JC LE.IMM AND N ,LE,IGM) GO TD 200
IF (HeLELLPS®UASICSIINTeJolI1Y GN TD 240
IF (1XS,LF.0) &3 Tn 220
CSIJAHYJe112CD(JAHIJe 1) 08

WRIIE (92101144

FORMAT ((2MOIN HATERTA( +13+,6HeGRNUP ) 13)35M,
INCATENR )

GO TO 249

CONTINIE
CSIJO-T1edt-10112CS(UC=1+J0=1)]1) *R
YRLIE (442101149

FaRMAT (I2MOIN “SATERIAL+13+6HeGROUP¢13)A0H,
1oREQ 1

CHUNTINNE

CONT INUE

1xSs0

Wp TUNN

WRITE 19,27T))

RE TUR~N

S161G1GP1 MAS BEEN TRU

S16(G)1GP1 HAS BEEN FLO

FORMAT (szoNUCLlOE JENUFSTEO NNT ON DISK NR NUCLIDE NUMBERS OUT O

IF OMUERsAH RECS)

FOWUMAT (3dA A6, 124401202400 160AA0)
FURMAT (HEL2.9)

END

SUARUUTINE RFEA] (1ARRAYsNCOUNTMOL ] eHOL2)

REAINS INTHLGEWR DATA

DIMENSINN TAIRAYINCO'INTI s IVI(Ble K(bYe IN(A)
COMMON 1A(1000)

EQLIVA) ENCE (LACI911+1FR)

Jsl

QEAU (100201 (A(1)oINILIIolV(ILolnl)n)

FORMAT (Al11e12+190)

00 30 1sles

LsK)l)el

OSN
OSN
DSN
OSN
DSN
OSN
OSN
DSN
OSN
OSN
DSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN
nSN
NSN
OSN
OSN
OSN
OSN
OSN
0SN
OSN
DSN
OSN
OSN
DSN
OSN
nsN
DSN
OSN
OSN
OSN
0SN
OSN
DSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN

00399
00399
00500
00601
00602
00603
00450s
00505
00604
00607
00638
00609
00610
00511
ooel2
ooell
0osle
00615
o0sls
0061 T
0051y
00819
00520
00621
00622
00623
0052%
00625
00626
00627
One2s
005629
00630
00631
00632
00633
00634
00635
00636
00637
00638
00639
006A0
Ocoel
00hA2
00643
0064
00645
00hAS
006A7
00oAS
00hA9
00550
000651
00652
00653
00654
00655
006%6
00hS57



659
¢o0
661
hh2
663
66A
665
646
667
668
669
670
671
672
573
67a
678
676
77
678
ar9
680
881
682
683
[L.1)
6ES
the
687
618
649
690
691
eve
[L k]
69A
(111
6%6
647
(31
6%9
700
701
T02
703
T70A
708
706
707
To&
709
710
11
712
713
Tls
71%
716
717
718

1v

20

30
59

8y

90

6D TU 130eA0eH0+90) s L

NO MM ]FICATION

LaguAY (N1sIV (]

JsJe

GV TN &0

REPEAT

Lslntl)

nL S0 usl,eL

LARRAY (U)sIVID)

Jdz e

no T0 A0

INTEREGLATE

WRITE (9¢120)MNLT1eHOL2

JERs)

vETUMN

CONT INnesE

GO TO 1o

TERMINATE

Jsy=1

WRITE (Je110190L1eM0IL2eJo (TARRAY (L) 181 )ANCNUNT)
IF (JenCOUNT] 1N00sl60,4100

WRITE (Jel130IMOLLIIMNLR

GL TO 70

FORNAT (1MA2AKe 16/ (1011201

FORMAT (S4HUATTEMPTING TO INTERPAOLATE BETWFEN INTEGERS )2A81
FORMAT (3IMOINCORRECT =UMBER OF INPUT ITEME +2a61
RETURN

END

SHHRHROUTINE REAG (ARRAYNCOUNT ) )MOLIsMOL21L

VEAUS FLUATING POINT QATA
NLAENSIOV ARRAY (NCOUNTIe V(121 %0121 IN(21
COMMAN 1A (10001
EMIvAILENCE (1AC(LIQL)oIFR)
JFLAGEN
Jsl
IF (JFLAN.KG.0) GO TO 30
00 2C gJusles
K(JJIsr(JJes)
IN(JU el YU )
VIJIIsV(JJeh)
JFLAGSU
GO TN sO
REAN (10v60) (A(L)oIN(INIVIIL)Is]0L
FURMAT (A(11+12+E9,41)
10 173 1slee
LexK(l)el
GO TD (60¢70490+180413006 L
NG MOULF ICATION
ARRAY (J)sV (1)
s el
GO TO 170
RFPEAL
LsIN(D)
00 60 MsleL
ARRAY (J)sV (1]
JsJel
GO TO 170
INTERPOLATF.
IF (l1=61 l10el00el00

OSN
OSN
OSN
OSN
OSN
NSN
NSN
OSN
OSN
OSN
0SN
OSN
OSN
NSN
DSN
OSN
OSN
DSN
OSN
DSN
DSN
OSN
DSN
NSN
DSN
NSN
OSN
OSN
DSN
OSN
OSN
DOSN
OSN
OSN
OSN
OSN
OSN
USN
DOSN
OSN
OSN
DOSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
DSN

00658
004659
[LLY Y
00661
00662
00663
00664
00665
0006606
[11.Y.%
00668
00069
00670
00671
00672
00073
0n6TA
00675
00676
00677
oco78
06679
00689
06561
00682
0c683
1LY TY
006KS
[ 1LY
oo6ar
oobH8
00689
006Yv0
0Covl
006v2
00693
00694
00695
00ove6
00697
00698
00699
ocroo0
oo’01
00702
00703
0070s
00705
0070s
00707
00708
00709
oo710
onrll
oormi2
o071l
0071e
0071S
o07ls
00717

19




20

719
720
721
122
123
724
728
726
127
128
729
730
731
732
733
13A
738
736
737
738
739
TAQ

Te8
749
750
751
792
753
754
788
756

758
759
760
761
762
143
T6A
TeS
766
767
To8
T>9
770
71
772
713
T7s
778
776
177
778

190

120

130

140

150

160
170

180
190

210
220

20
30

MEAD (10001 (K( U)o INI IOV IIIY 0 1yuT 121
JFLAGs]

Lsintlyel
OFLs(V(lsl1=vI]IY/FLOATILI]

no 120 Mal,

AHRAY (J) =V (1) *OFELEFLNAT (M=1)
Jsgel

GN 10 170

INTERPOLATE wIlTH CONSTANT RATIV
IF (lelTeh) AU TN 149

REAU (D006 (K010 INIIII oV IJII 0 JIUsT12]
JrLansl

LsMmdX0T2eIN(TIe])

Tls0,

T2s),

00 150 yisly,

TlsTleT2

T2sT2%yv (1)

T2s(V(]el)=ARRAY (g=111/T1
LsMAX (1o INCL))

00 160 Jas=l,eL

ARRAY ( J) SARRAY (J=1)9T2
T2sT2%v (1)

Jsgel

CouTlave

66 10 10

TERMINATE

JeJ=1

SALTE (91901 HNLLsHUL2eJs {ARRAY (I} e I8]eNCOUNT)

FORMAT (IMGe2369106/7(1°10F 12,511
1F (J=NCNUNT) 21942214200
AITE (9e210140LLemnLE

1eR=1 .

RE TURN

FORMAT (33H0INCORRECT NUMAER DF INPUT ITEMS

HE TURN
EnD

SURNOJTINE SNCN 1w oUowNoCLIMRIABoZoCPoAF oCToMMoNM) ISCo IFMI]

CDMPUTE, MRINT NDISCRFIF NANDINATE CONSTANTS
DIMENSION WiM4)s D(MV) e WD(MM) e CLIMMINM) s MR(MM}e AF (IFML, ABIMM]
Yo Z(MH)e CP(4%) s CT(MMLISCoISC)

COMHON 1A (1000
EWIVALENCE (1A(I9L)e1FR)
1ss1SC-1

FORHM SATED NI<ECTIONS AND TEST INPUT DATA FOR ERRORS

E1s0.0

MBMM

Baw (M)

CzN(M)

AsHeC

LOYTIRTY

ElsEleacy

IF (A) «0+20¢30

IF (CeFIeV.0) 6N TO 300
MR (1) 84 (Me 1)

MgM=]

IF (M.GTeN) GU TO 10

1F (.0001=AAS(].=E1l) +%E«0.0) B0 TO 60
wR1IE 19+340}

NsN
OSN
OSN
OSN
OSN
OSN
DSN
OSN
DSN
OSN
DSN
DSN
OSN
NSN
(1SN
DSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN
DSN
OSN
DOSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
0SN
NSN
OSN
DSN
DSN
OSN
0SN
NSN
OSN
OSN
DOSN
DSN
OSN
DSN
OSN
DSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
DSN
OSN

[T RA%]
00719
oo’20
cora2l
00722
onr2)
00724
0072%
0n726
oore?
00728
oor2y
00730
00731
00732
00733
00734
00735
00736
007137
00738
00739
007A0
00/Al
007a2
00743
007AA
007AS
00746
007A7
00748
00749
00750
00781
oo7%2
00753
007546
0075%
00756
oo’s?
00759
00749
00760
00761
00762
00763
0076«
00765
00766
007e7
00768
00762
oorro
o071
oor72
oorr3
00774
oorrs
00776
00777



779
730
131
742
743
794
788
786
747
798
749
190
791
792
193
19A
738
196
97
738
799
430
81
802
903
d0A
435
LT 1
407

89
sl0
all
Al2
813
11a
L]
416
al7
Ala
aly
420
a21

a3
82
a2s
926
A27
$28
a29
nio
[ 3]
832
433
L 31}
835
8)6
¥37
A3A

50

a0

L [
100

1o

120
130

1A0

150

160
170

My TO 310

Kss

KsKel

IF 1K RT,MM) G0 TO 329

IF (,0001-AaS(N(K)*CI,(.T,0,0) 3N TO 80
HA(K) s

MR (M) K

30 T0 10

CHECK FOH ANISNTRNPIC SCATTERING
IF (1S,EQ.u) vO TO 290

CAECK GENMETRY TYPE

IF (N4,GT41S) 61} TO (10

SPULRES AND SULAMS  ((F LINEAR SCATTERs CYLINDER aALSO)

00U 70 us) omm

CLIMsT) D (1)

IF (1S.EN. 1) un TD 230

DO 6Y Mz)eum
CL(Me2)8,50 (3,0 ) (M) 00221 )

IF (1S,Tu.¢) G0 To lvn

NO Y0 w~zdels

ASN

Msle=1,/A

Csrel,

DO YO ws] oMM

CL(MoN) ZCOCL (MeN=1190)1M) =BOCL (HeN=2)
4LTE (9.360)

G0 TO 26)

CYLINVERS

GENLRATE X1 *(NCTIONS AND ANGLF PM}]
110 1AQ As]omm

AsnD (M)

IF (W (%] NELOenN) GD 1V 120
Z(MI859AT (] ,=Aee2)

AMIN) BAAS(A)

GO Tn 1130

JiMrsZ(a=1)

An (K) s ) (n=])
NSATAN(SORT (1e=2(M]) 2802.0002]/4)
(F (AL T.0,0) ¥sB893,:815927

IF (AerlQ.0,0) ASl,5717943

CP (M) 8a

GENERATE COEYr ICIENTS FOR GENERAL SCATTER

ND 150 As] oMM
[ANLTSERRE 21N ]
CTMe2el1=2(M)
V0 180 As2415
AsN

Hele=l,/A
CsAsl,

CT Moo Lo ]I SCOCT(MONG) ) 2 (MI=ROCT(MsN=1)]]

00 lb) Mz]leum

N0 180 Jn2e1SC

AS2% )=

no 180 Nsl,TSC

IF (N=J) 180+1600170
CT(Moitad)saB (4)oCT (Metialyy=l)0a
IF (N,FQ.1SC) GN TN 140

ASN® =2

naN=Je ]

Cs2eN=1

DSN
DSN
OSN
OSN
NSN
DSN
TSN
NSN
OSN
OSN
OSN
OSN
0SN
OSN
0SN
0SN
NSN
OSN
DSN
OSN
OSN
OSN
NSN
OSN
DSN
0SN
OSN
DSN
OSN
0SN
DSN
OSN
OSN
NSN
(OSN
nSH
OSN
OSN
nsSN
0SN
DSN
ISN
DSN
OSN
DSN
DSN
OSN
OSN
NSN
DSN
DSN
nsN
OSN
0SN
DSN
DSN
DSN
0SN
DSN
DSN

00774
oorry
[ I 3L
[LRE]]
onrs2
00743
00784A
oorns
007ns
oo’a7
00738
0o0/’ay
00790
0079yl
[ LRLT
00793
0079«
00795
0079s
00797
03798
00799
00400
00A01
00402
00403
00404
0nK05
00306
00907
ooaos
00409
ooxl0
ooall
ooal2
00413
00d1le
0041%
oo04lo
ooulr
ooaln
004319
00420
oos2l
00422
00323
004d2a
00nes
oomM2e
00427
00428
00829
00830
00431
00432
00433
004334
00433
004346
00837

21




A39
L1Y]
Hs]
842
AM]
LAY
(13 ]
436
8s7
HeR
a9
LET]
¥l
852
453

n37
A58
¥s9
Y00
a6l
ne2
43
Hos
ans
L LY
Ua7
AnR
119
sl
Al
ar2
AT}
ATA
a7s
Al
817
a’s
%r9
130
41
842
443
93A
LE}]
LEL)
437
LBL]
139
370
L2
A2
a3
LRIY
L3 1Y
A
LER)
(3] ]

180

190

200

210
220

230

260

250

270

240

290

300
310

320
330
340
350
350

370

CT(MoNe (0181702 (M) OCT (MoNe 31 =ASCT (MoN=1+11/8
CONTIIE

AF (1121,

DO 19V 18241F~

AF (L1 zFLDAT(I=T)®aF (1=-1)

0n 200 ys2.15¢

Asy=1

DG 20T N=JelSC

Ksye =1

KAsN=.)e1

HISURT (2, 2AF (AA)/AF (K1)

nY €00 ws)ymn

CT (Moo JIanoCT (1NeNeJ) ®COSTIASCP (M)
STNRE FUNCTI'WE IN CL

(Ws]

nn 229 N=241SC

N0 229 ysleN

Kz(NeJys2

KAs(Ne Jel) /2

IF (KReNE.KA) un TO 220

N0 2l MElevn

CL(Mo1Q)2CT (MoNeJ)

(Rs]e]

CUNT L.

wR1ITE (3¢390)

N0 250 yslelsc

AsJ=1

Naxl

NHsy

NEC84L V(NS ISC)

WRITE (desVN) INeJJeNZNA)INC]

LN 240 Alzlima

WRITE (9¢380) 45 (CT(MaNoJ} sNSNAINC)
NAsSNA*)

Nisawliey

IF JNALLE.1SC) OGN TL 230
conutlae

G9) TO 290

NA=z]

NHsY

HCaMTHI (NHe 1 S)

WR]ITE (9)70) INeNZNAWNC)

0 2u0 Ms) M4

dR]TF (Y3801 4e (CL(MINY e NSNAINC]
NAsiA* 3

NhsiM 3

IF (NA_LE.IS) GO Tn 270

WRITE (Vew]lfN) (MoMR (1) oW (M) oD (M1 saU (M) oMl om))
RECTNRY

WRITE (94330

1ensl

RE TUR?

WRITE (190350}
Gy TO )1y

FUQMAT (28K01NCORRFCT NIRECTION COSINES)
FORMA) (1AMY (4CORRFC wEIGMTS)

FURMAT (2AKNR.Y TNkt FXCEEDS “AXTIMUM)

FIRMAT (3/MNANISOTROPIC SCATTFN=SLAR OR SPHERE
1OMIALS PN (HM))

FORMAT (17HON(RECTION NUMREQe9(3Xe2MNa13e3X))

+2THLEGENURE POLYN

OSN
SN
DSN
NSN
NSN
NSN
NSN
DSN
OSN
OSN
0SN
NSN
NSN
(SN
1SN
OSN
NSN
NSN
oSN
OSN
0OSN
OSN
DNSKN
DSN
(1SN
OSN
OSN
NSN
NSN
NSN
NSN
DSN
DSN
NSN
OSN
OSN
0OSN
OSN
DSN
DSN
OSN
DSN
OSN
0OSN
NSN
nsu
nsN
OSN
NSN
OSN
DNSN
11SN
NSN
OSN
DSN
OSN
DSN
DSN
NSN
NSN

00438
00437
004s0
00dél
00Ae2
LLET ]
00464
0nAey
003406
009e7
00de8
0n4ay
00450
00151
00152
00453
00454
00455
00456
00857
00438
00459
004360
00861
00852
004963
L E T
00865
00R6H
00467
I LLL
004569
00470
00471
oour2
00473
0047aA
00AT7S
00476
00477
0n478
ooary
00440
ooxsl
004R2
0043}
00484
004RS
00486
00487
00484
00389
003v0
00191
00492
00x93
0089
00895
00490
00997



899
ELT )
11
¥n2
"3
A
ns
96
917
9IA
919
910
Nl
v 12
913
v1a
15
218
17
v
319
320
921
922
23
L 22
vas
926
27
AL
w9
vy30
"1
912
243
)
915
FRL)
97
214
9)9
9ul
%l
ya2
93
L LYY
Y5
9«6
7
L 1Y ]
99
950
95l
932
453
54
W3S
956
%7
9%8

360
3Ivo

L]
A0

10
30

o0

10

2v

N

Ay
S50

PORMAT (726151544 1PYF 11,8

PORKAT (8I1KONANTISNTRNATC SCATTHI=CYLINDERs ASSNCIATEDs )AH LF.GENDRE
100N YNIMIALS WINGR)CNS(ROPKUT) /)

PORMAL (I 7THANTRECT 1)) NUIMAFRQ(1Xe2HHN®12.34 RST2)1X))

FORMAT (14KOD{RFCTINY NO.9254 REFLECTED UIRECTION ND.sSXsANWEIGHT
(o7Xe2014 UINECTION CISINE 9204 WEIGHT X DIRECTION //(2Xelael3Xels

2e1aXelIPEIA,TenXeFlasTebXsEL*.T))
ENT)

SUMHONTINE CLEAR (ColnNToelHMeIGHMeMT]
CHMMON TALLI02 N eA(LVION

NIMENSTON C (LMo IGMeIT)

REWING »
wRI(TE (#1C
XKs)

Js]

1sl

IF (1enNEolorT) ClleJeK) =0,

IF (leFite InT=2) Cllo )exIsClINToJoK}
Islel

1F (l.LEsIMM) 60D TD 10

Nsgel

It (Je) E«16M) GO TD 20

KsKel

IF (Kel,LEaMT]1 %0 TO 1J

®E.TURN

£ND

SUHROUTINE AN IREV (XK1oVEsBeXNo WMo IFN) 1My IMoLCoCHIHMIMT )" Lo IHTIL

ADJOINT REVERSALS .
NIMENSTON AKI(IGMIe VE(IGMIe QUIM)IGMI) XN(IM)1GMLle C(IMM)IIGM)NT)
ChMON 1A (100
IHSslans(la(ley

Nisl

KslGM

IF (Kol EelG) "0 TQ 2w
Tsxkl(to)

TAsVE(1G)

xKITloI=XR] (K)

vEI11G) aVE (K)

AKl(K])sT

VE(K)=TA

1681Ges .

KsK=]

0o T0 19

IF (1aaS(1AM)eNE.]) 1D TO 59
(1) AQ 1slelm

Thsl

KRsl()

It (Ke)EelG) %0 TO &
TsQ(le(y)

HWilelGIsl(] oK)

R(lsK)sT

Ksx=1

1Gs1Ge)

GO TH 10

CONTINNE

IF (LC,GE.1ABS(IF)) GN TO 80
00 70 (sleIm

1Gel

K8 lGM

DSN
(1SN
0SN
OSN
DSN
NSN
OSN
NSN
NSN
OSN
oSN
OSN
NSN
DSN
DSN
DSN
DSN
DSN
OSN
OSN
OSN
0OSN
OSN
OSM
DSN
OSN
OSN
USN
OSN
DNSN
OSN
nsN
OSN
OSN
NSN
OSN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
DSN
osnh
DSN
1SN
nSN
USN
NSN
DSN
OSN
0OSN
0OSN
DSN
OSN
OSN
OSN
OSN
OSN

[T LAL]
00nYY
00990
oovol
00102
00v03
00904
00v0s
00vo06
0007
00909
00909
0010
00111
oovi2
09913
00ils
00115
00916
onv1?
oovls
00119
00920
00921
00122
00123
00126
0012%
00426
oov27
001128
0o0y2n
0093y
00131
00932
09933
00v3aA
0093%
00936
00937
004938
00939
009A0
00”1
0012
009e3
009es
00744
009en
009A?
00948
009Ys0
00450
00481
004982
00953
00956
009%S
00956
00YS?

23



24

939
%0
Iyl
2
eI
L 17T
Vel
Vieh
Nie?
9ns
vos9
y70
971
er2
3"
74
97%
976
917
78
vl9
o
ml
LLF]
n3
LET)
VHS
LTS
My
98
m9
¥vo
9l
912

60

70
80

90

110

(2721

10

30

AQ
S0

a0

70

IF (K(.EL16) 40 70 70
TSXN(1.161
XH{le 1) SXNT] ox)
An(leX)sT

KzX=l

16=16Ge]

GNn T0 Y

CHMT I,

00 110 I3)emT

no in gysiegtum
JslrMel a )y

168l

KslGM

IF (JeLEL.IKT) GO Tn 10N
LsJ=1HS

IF (LetEs0) G TO 90
16sLel

(0 TO lud

LsLel0O

IF (L.)Es2) GU TO 1IM
L$ 18

IF (KJLE L)) %n Ty 110
TsClJers 1)
Cliekoe1sC e lon )
ClJUoluellaT

LislGee

KsK=1

w0 TO luo

CONT LHLIE

HETURN

(A1 ]]

SOMRONTING TCUNC (XK o XKEoVE o L(iP o 1QMePV ¢ (PVTIEVTI

COMPUTES INITLAL FUNCTIONS

OIMENSION XKT)1GP)e AKF(IGP1 e VE (IGP)
COMION 1A LLIQNY

FOIIVACENCE (TACI91)«lFM)

LKz IGP=1

IF (lUNGFN,0.ANDIARS(IEVTI LELO) GD TO 0
)F (IPVI.NF,11 GO TN ¢0

IF (PV,EN.U,0) GO TN AD

1o 10 1slelge

XKI(l1=skl(}1/7PV

Ts0,0

an 3u Islelam

LKE() XKL (D)

TasTexKp (])

IF (VE(T).EN.Y,01 GO Tn 70

CHNY IMNIF

A<E(IGT) =T

AKI(1GP) s}

WRITE 190801 IAKI (I oXKF () oVE(TY ol ols]ol(eP)
RETURN

wRITE 13e90)

1ERa]

RETURN

WRITE 19e1001

on 70 SO

NRITE 1311011

GO 70 Sv

OSN
DSN
DSN
0OSN
DSN
DSN
DSN
OSN
OSN
OSN
USN
NSN
OSN
DSN
DSN
NSN
OSN
NSN
NSN
DNSN
DSN
OSN
DSN
NSN
DSN
USN
DSN
OSN
OSN
DSN
DSN
DSN
0OSN
DSN
oSN
OSN
OSN
OSN
DSN
DSN
DSN
DSN
OSN
OSN
0OSN
DSN
OSN
DSN
DSN
OSN
OSN
DSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN

0095y
0015")
00162
09461
0nve2
00163
00164
[LRLLY
00 165
00167
0068
00969
oov70
004971
00972
09913
0097
oon7s
0037e
00117
VovTe
00Ty
oovao
ooumsl
[ LRT.74
0ovs)
00vass
[ DAL R
00780
00747
[TRLL]
00149
00990
00791
00992
00993
00194
0099S
00990
00v97
[I11L}
00y
01000
01001
01vo2
01103
01n0a
01008
ol1noe
olno7
orvos
01v09
olvlo
oinll
olnte
01013
0101
01015
o106
[ 2129/




119
1970
1041
1ue2
1223
1372a
13¢5
1u7e
1037
1n2a
1009
1039
1031
lon2
1033
1004
1138
1136
1137
1038
(019
1083
19«1
1062
1063
10ea
10¢s
10¢a
10¢7
1068
1oy
10%0
19%1
10h2
133
10%A
1oss
1056
1057
10568
10%9
1000
locel
1002
1063
Luea
10n~s
1066
1947
1LY ]
1069
1310
1071
1072
1073
1974
lo7s
1076
1977
1078

L1

%0

100
110

10

20
30

AQ

S0
60

70
89

90
100

110
130
140
150
180

180

190

200
210

FURMAT (INU/hX g IMCHT» 12X e OMCHT/PVeTX o124 VFLOCITIES 174 GRONP//(L NSN

1P 16,7415

FHURMAT (34MONO NISTIIANTFD SNURCE SPECIF (EN FOR SOURCE +12nTYPE PR

1MLEMe /)

FURMAT (1 7H0T-v 20 whbn 1PVTsles/)

FURAAT (2200ZFR0 VELUCTYIYe GRMIPSe1A//)
L

SMMLIFY RANTI=LNYPUTE « PO INT AREAS AND VOLNMFS=GFOMELTRIC FUNCTIONS
SUAROUY INE RHaVGF (RLoAAsR o VeRNeRAVIMAIWeUoNAINBoUCIDSeIPoIMelZMIM

14
CUMMDL LA L100U) oX(10NUN)

NIMENSIUN RA()IO)e RIIP)Ie RM(IZMIe HA(IMIe AALIPL) V(IP)Ie RAV(IP))
TW (M) e O (MM) e BALIPsI4A) s ORLTP oM e NDCIIN ounle DSIIPNIMI
FEUNIVOLENEF (1GEelA( ) ) e (ICCeIAI3I)) e (TEVTIIACLILINL

EaNIVAEMCE (1A(IQ1)«IFR)

IF (1CLWNELO) GD TD «u

DO 10 Ixlelm

RA(letrsu(lel)

IF (RA(1el) (k0,01 Gn Tn 70

IF (R)Tel) LE«RITI)) (i} TO AO

CONTINOL

RAL)1=0,0

IF (IANS(IEVTI=a) 1a0e20,50

W0 60 (=zlelm

ASMA(])

As) ook VO (K)

RA(lsl)sRA(IIs(A(Llel1=R(1)]®8

IF (He( (40,01 GO TD QU

CONTINOE

GO TO 1«0

0n 60 .IslelP

QA(JISEVOR(JI/RI1P)

GN TO lav

“RTTE 19.1101

o 10 luv

SRITE 19el20)

GO TO JCV

wHITE (94130)

1¥Rsl]

RETURN

FORMAL} (VIMNRAOIUS LESS THAN DH EQUAL Z2ERO)
FOMMA) (3INOKR)ITel) LFSS THAN Ok EQUAL K(T)42M[s131
FIRMAY (39MONEGATIVE FTvaL RADIUS FOR OE) Ta DPTIONI
IF (1CC.NEaNeANUGIABS(TEVT] LE,3) GD TO 280
IF (1GELNE,1) 60 TD 160

100 150 Jsl1P

AA(JI=),0

00 TO 180

AFsA(1CE=20)

InslGk=1

N0 170 Js1.1P

AA(J)ISAP oA (J) ooy

VFSA(IGE23)

IF (VF,0Y.0,0) G0 TO 200

“RITE 194190

FORMAT (f4MOTHCORREC) VULUME FACTOR)//)
G0 TO luo

V0 210 Islelm

RAVI1)18,58 (RAIT=11eRALT))
VillsVFe(Aatlolr®Ral(ell=aatll®RAll)

DSN
NSN
NSN
OSN
NSN
OSN
1SN
NSN
DPSN
DSN
OSN
NSN
OSN
asn
OSN
OSN
OSN
OSN
OSN
NSN
DSN
DSN
OSN
SN
DSN
hSN
NSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN
DSN
DSN
OSN
OSN
DSN
OSN
OSN
DSN
OSN
OSN
DSN
OSN
OSN
NSN
OSN
DSN
DSN
OSN
DSN
DSN
OSN
OSN
OSN
OSN

olnley
01619
o1J2v
olo2)
orv22
0lueds
01024
01n2s
01026
01027
01028
01929
[FYR]
0163}
01032
0In33
01Nn34A
01n3s
0l03e
01037
[ AL K] ]
0103y
ai1naeo
0lusl
01hA2
0lusd
OlGAA
01naS
01040
01047
O1NANR
0luey
01050
01nS1
01052
01053
0l1nSe
01wsS
01056

01087,

01ns8
[ 2411
01060
orhel
0lve2
oluel
OlubaA
01ves
01066
01667
01668
01069
o1¢70
o1c7!
orcr2
01073
0107a
01075
01076
01077

25




26

220
230

260
250

260
270
260

10

20
30

AQ
S50

60

70

80

IF (1¢C.07,01 GO TO 230
WRITE 1902201 (RAVI]IsHGIT1 V1) oAALIT) )1l e1PL

FORMAT (1HO/6Xs [ORAVG RADINS¢1CXoO6MRADIUS s 10X epHVOLUKF ¢ 12X s AHAREA/

1/7(1IR8EIO, 7,151

00 270 Msl. MM

A¥zU (M)

4Cz ANy (4R)

w)ES (M)

aExAdeAl

oFsd(M=()

AGED (19=]) ®AF

00 270 (sl M

dlsAA(l1)

BC=AALL)

DA(leM)zACe (PRWRC)

IF (AH,LE.Y,0) GD TO 240
WS (leM)ziueaC

GO TO 250

US(leM) =RCOAC

¢ (AONFoV,C) 6N TD 260
WC(leMy=N,.n

Gu To 270

OC(LoH) 2L (HC=LR)I® (AE*AG) oNNIC(LoM=11®AF /AT
QK (1eM)zNA(LeM)oDC(Lon)
RETUR)e

€N

SIHHONT INE MIACK (CoM)oMCoXMDs IMM) 1GMIMToMSIEVLIEVT) ICCL

ulX Ap)» PRINT CROSS SECTIONS
OQIMENSTIUN CrIliMeIGHerTIe MR(MSI e MCIMSI) XMD(MS]
COMMON TA(LOMO)

FLRULIVALENCE (IHSela()el)

IF (MS,EV.0) 6N TO o

00 50 Fslen§

r.aHg (M)

LesMC(»)

ASXMDIM)

Ho S0 Islelnm

00 S0 y=lelGN

IF (L) 20410420
Cllodex)nsClloveK]®A

69 10 WY

IF (A) 3%.40.20
ClloJden)aU (loodeK} oA®( (TegoLl

60 1 WY

Clloder)zsClloeJeKI®oFY

CUNT lInige

IF (TAHSUTEVY) ,EN. 340NN ICC.NEo0] GO TD 1J9g
WRITE (9e150) (MHITYomCUT)oXMU(T)ololaleMs)
IF (1A(1%),LT.0) GO 10 1oV

(10 %0 I=1emv

Itk (Qelln)l

KAs]

Kuzy

KCEMINN (KHo 1 i)

WHITE (9e1€0) IKIKSKASKC)

WRITE (9e¢130)

00 80 .asie]imM

WRITE (9¢1001Je(ClIsNol) osKsKAIRC]
KASKAH

DSN
OSN
OSN
NSN
OSN
NSN
OSN
NSN
NSN
OSN
NSN
NSN
OSN
oSN
NSN
OSN
NSN
OSN
NSN
osn
nSN
NSN
NSN
OSN
DPSN
NSN
OSN
OSN

.DSN

OSN
DSN
OSN
NSN
NSN
NSN
ns

ns

NSN
DSN
OSN
OSN
DOSN
OSN
NSN
OSN
NSN
DSN
NSN
OSN
NSN
NSN
OSN
USN
OSN
osn
NSN
OSN
OSN
OSN
OSN

01078
[TRAS
o1un0
olnal
010A2
olo83
710As
Dlnes
DRLTTY
[ ALT:}4
011nn
0lvyw
01099
0luyl
o192
ol1ny3
010vs
0109%
01u9e
0luy?
0lu9a
01099
01190
o101
o1lo2
01lul
01l0e
oltos
01106
ollo7
0llvs
o110y
otllo
01111
orli2
01113
0llle
o111y
0llle
o1l
[28RY]
o1lle
ort2o
oniat
ort2e
o2y
0l12e
oll2s
01126
ottar
o1l2s
o112y
ollio
01131
01132
01133
0113
01138
01136
01137



113
11e0
1le]
1162
1143
11eA
1185
lleo
11e7
l1leg
l1le9
110
11%1
11%2
11%3
11%e
11as
11%6
1187
11%8
11%9
1160
l1lel
11m2
1163
1luA
116%
1lee
1ley
114n
1le9
1170
1171
1172
1173
117a
s
1176
1177
1178
1179
1lro
1141
1182
1183
118a
1168
1106
11a7
11kA
1lu9
11lvo
1191
1192
1193
1194
119%
11ve
11lv?
1198

10
20

30
AO
S0
60
70

80
0

K()sRB ok

IF (KRs,LE.1G») GO TO 70

CONT INUF

IF 1LAGSIIFVY) 9E,3) MSsQ

RE TURY

FORMAT ) 1Hg/Z/72h% CRUSS SECTION OF MATERIA) ¢ 13/}
FORMAT (1HO DA R (2X ohHARNUP1Fe3X) T

FDUMAT (1n0)

FORMAT (le«lFRELI,S)

FIMMAT (1NU/Z16H MIXTIRE NUMRFR o JOM MIX COMMAND )2eM MATERIAL A
ITOMIC PENSTITY/ (4Xol4e3Xel8eAXsEI6.848X¢1A1)

END
SUMNOUTINF NSCIR (Qe0CGeVelMeI1GM) IGP 1P e XNIF 4 VE) IQM) IPRE)

COMPITE OISTRIMUTED SNNRCE

OTAENSIIN QITH 1AM e AGIIGPY) VIIP)e VE(IGP)
COuMON 1A(LInOM)

EANIVAILENCE (TALI9L141ER)

1F (IPWF.GT.01 GO TD lov

luMslARS (1um)

ns,.0

Nno <c0 J=1le+1GM

48,0

no 10 1=leim

AsA«O1legr8vI])

G (J)sA

HsMe A

IF (HeLieVs0) GO TO &0

a6y (G)) 29

IF (XPF.LE+O.U) GO TO &y

EsXNF/E

) 30 ezlelGm

AGIJI=Ini ),y ef

0N 3V Islelm

N(leJisN(ley®®E

NG LIGPTsXNF

1w SO0 salelGMm

WRLITE (90401J0(Q(1sJ)sls]elM)

FORMAT (1ynnUISTRIMUTED SOURCE+SXe6H GRO(IP. 13/ ¢IPIOEL2,511
WRITE (9700 (UB (1) elzlslniP)

FORMAT (J19MNGHNUP TOTAL SONRCE/(IPIOEL2.5))
RE TURM

WITE (9490}

FORMAT (36M0ZERD DR MEGATIVE DISTRIRUTED SalIRCE//L
1€En=l

RE TURN

CONTINIKE

1GslMelyM

v 11» yslelG

n(Jrec,0

PETURN

ENG

SUNRDUTINE FCSOUR (0eQR)1SSew)DeAns XNF oMM 1GMe IGPe1G2)1P) ISN)

COMPIITE SURKFACE SNURCF

DIMENSTON Q(MMe1GHIe QAG(IGP) SS!]GZ)I widu) e D(MML) AATLPL
1oMslaks (1QM(

QG(1GP) s,

00 20 1Gsl.ICM

0G(1G1s0.

DSN
OSN
OSN
NSN
nsh
0Sh
[s}3]]
oSh
OSN
OSN
23]
NSN
osn
OSN
NSN
OSN
OSN
osh
OSH
DSH
nSn
osH
OSN
OSN
[1117]
OSN
nsu
osu
OSH
osu
osh
DOSN
NSN
osu
nsn
0Sh
nsSu
osh
osH
NSN
OSH
pskH
NSN
NSN
NSH
oSN
NSN
NSH
OSN
DSN
OSN
[R1]
OSN
OSN
NSN
OSN
0OSN
NSN
OSN
OSN

01138
01139
011aA0
0116l
011a2
011e3
Olles
0l1eS
Olleb
01167
0l114A
011ey
01150
o11sl
olrse
01153
01154
0115
01156
01157
orise
[ 2881
o1le60
01161
01162
01163
Ollee
[ 281 1]
01166
0lle7
O1le8
Cl169
01170
[ R A
01172
o173
0117e
[ 2884
01176
o1ty
oltrs
ortre
o180
olisl
[ 231 T
[28% R
O1l8e
0118%
[ 28731
0lle7
[AR%.T:]
01189
01190
0ll9l
01192
01193
0l194A
0119%
0119e
[ 288 1)

27




28

1248
1249
1250
1251
1252
1243
125a
12%%
12%6
1257
1258

10
20

30
AQ
50
60

70

L]
100

o0

PO 10 FsleMm

QG101 RYGIIRI ¢ (M) SAKS (DIN] 12Q(M)1GIeAA(LP)
NG (16F) 206 (16F1 NG (1)
IF (XNFE0.0.) GO TO S0
ElsxNF Z7uG(L1GP)

NO 40 1G=zl.l0M
NG(1G)1sElenGle)

00 30 paleMm

Nine 1otz 180 (Mg 1G)
CONTINDE

6 (1681 sXNF

wR1TE (9+80)

KAsl

Kzl

KC8I 140 (KB L(em)

¥AITE 19999 (KR, KSKA)RC]
NO 70 vslomm

WMITE (9¢1001Me(Q(Mo1G) o 1B8KAGRC)
rATKAed

KHSKR o st

IF (RA,LE,16GM) GD TO &0
2§ TURY.

FORMAT ()hg///74aM SYINFACE SOURCE aY DIR, AND GROUP}

FiIMMAT (1MOOFP (1R, o8 (2XsSHGROUFs 1303X1 /)
FORKAT (16 lpegli, e

£

SURRONTINE NEETPAR

COMPNTE NEw PARAMETEKS FOR IMPLICIT SEARCH
COMNON [ACLOOUIsACINOON)

GOHON ZALPHAZ LOAFHeTADASCATToSCATTPoRAL s XLAMAX)IXLAMINIEVMAX)EVM

L1040 IPKE o FS)IMe INEG o KK

ENNIVALENCE 1A(1A)oX) A)e (ACT1)oXLALLIs (A(12)4XLAHLs (AL113)¢XNPML,
1 (ACIU)o4EPS)s (A(3)EPS)s (A(eTIoXLAR]I) (A(S110EQPY) (A(321+EQ)

2(A()10FVI e (ALY 4FVPIe (A(G)eEIL e (A(IS).E2)

(IA(39)oICVTI e (AL

21 eEVHFE. 1IAL31)eKSHS2) e TIAIILIGIFVT)) (A1361+EVPPY) (A(3IT) eXLAPP

O)s (A(H0)4XLAF)e (1A149)41CND)
IF (I1CNTL.FQ.1) GO T lev
IF (E2,LT.EPS) lCVTsl
IF (IhEG.FN,1) GN TO 140
£3shtS (X A=XLAR)

IF (XLAP?,EQ.0,0) 6O Tn 20
IF (FE5,0TXFPS) GO T(. 150
UsSFVPFP=EVP

F.sFVPP=EV

FeEvP=t v

NENSOF oF

EIAS( (XLGPP=l+)®FOEVFOFVa (XLAP=1,I®ECEVOE VPP (XLA=],1*D®EVPPOEVRL/

ingN

ENUS (XLAPREF® (EVPIEV) =XLAPSES (EVCEVIP] o XLA®(EVPPIEVP) ®D) /DEN

FUCS (XLAPP®F <A AP®E s ALA®Y) Z/UEN
REEUN®®2-4 ,2EQA*FNIC

IF (Re(T,0,01 60 To 30

IF (Ec,LE.XLAL) D TC Al
E0sl./(E28+2,°FVeENC)
XLAPPS XL AP

XLAPSX] A

FVPPSEVE

KVPSEV

OSN
osn
DSN
oS!t
osn
NSN
Jsn
nSN
NSH
OSN
osn
NSN
osn
NSk
osn
osn
DSN
osh
nsn
nsu
osh
[\}1]
[}31]
OSN
DOSN
OSN
OSN
OSN
OSN
OSN
ALPHA
ALPHA
ALPHA
DPSN
OSN
OSN
NSN
OSN
OSN
OSN
NSN
OSN
DSM
IISN
OSN
NSN
DSN
0SN
OSN
(OSN
NSN
NSN
OSN
nsN
NSN
OSN
OSN
OSN
OSN
DPSN

01194
01199
01200
o120l
01202
01203
0lcva
01¢05
017148
olz07
01208
01209
olzlo
o1zl
0lel?
0lc13
0121a
0121s
o0l21e
01217
0121le
o121y
olean
01el
o1222
01223
0122s
olz2s
01226
ote27
oono2
00003
00r0s
01229
01230
01231
01232
01233
0123s
0123y
0123
01237
01238
0123y
012A0
01241
012a2
01243
01244
01245
0l12a6
01247
01248
01249
01250
o12sl
012%2
012%3
0125
01255



1259
1260
1261
1262
1263
1264
126%
1264
1267
126A
120y
1270
1271
1212
1273
1274
1278
1276
12717
1218
12719
12n0
12¢1

12¢2
1263
12nA

12¢vS
12606
12¢7
1268
12F9
12%n
1291

1282
1243
1294
129%
1296
1297
1298
12v9
1369
1361

13¢2
130)
130
1308
1306
13¢7?
13¢8
1309
1310
1311

1312
1313
131
131%
1316
1317
1318

10
20
30

AD

SO

60

70

L1

L [

——
—_—
oo

-
~N
o

140
150
160

EVIs(=EN3eSORY (H))/(2,9EQC)
EvAs (=f uB=SQRT (R1)1/(2,°EQCY
1F (ABS(EVI=EV) GT,ARS(EV2=EV]])
Cvstvl

GO TD &V

EvsEvV?

G TO &V

IF (XLAP,EN,Qen) GO TN 79
1IF (E3,GT.XEFS) G TO 150
FuUs (EvP=FVI/1A  &P=XLA)

17 (IUATRE.N) GN TO «1

IF (E2+LELXLAL) 69 TO RO

IF (E2,LFeXLAM) D TO &0
F1sSIpn(XLAMSE ()

XLAMPEX AP

XLAPEX( A

EVPPstve

FVPEEV

EVSLVeXNPMEFUEF]

1IF ((XLAPH=]1,1/(XLAP=1,]1,0T,0.,C)
AZAMAAL (EVRoEVPP)

CsAMINL (EVPFVPP)

IF (EV,GT BeNR,EV,LTC) EVSI(EVFIEVPP) *,5

Gy Tn 1(0

IF (EG,ENGQ.0) GO TD 9a
IF ( ICVT .Nke 0 ) GN TO 150
IF (E2.GT.EPS! 6D TN SO
1cvrsl

Gy TO 130

1CNIs)

L) APSY 0

X1 APPsY .0

5 10 59

IF (E34:T+EPS) GO TO )50
XLAPSA) A

FVRSEY

IF (E1.GT,0.0) GO Tn loo
EVSEVIFEYM

w) T 110

KYskV=E VM

1AIL SSaTCH (A 4X000FX)
1#5) TO 114ue120)s XOOOFX
IF (leRS(IEVT) EQ.2) GN TOD 130
X5452:)

RET" 14N

K592282

RETUAN

KSya2s]

RETURY,

CALL SSTCH (8.K000FX)
W0 TO 1140e)JU)e ROQUFY
CONTIME

CALL NEGALF

INEus(

RE TURN

F.ND
SUBRO('I INE NEGALF

COMVEPGENCE TECHNIQUE WHEN ALPhA NEGATIVE

COMMON 1A(1000)eAL10N00)

OSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
NSN
OSN
OSN
OSN
NSN
NSN
OSN
OSN
OSN
nsN
OSN
oSN
DSN
USN
DSN
OSN
NSN
OSN
DSN
OSN
NISN
NSN
OSN
0OSN
DSN
USN
OSN
DSN
OSN
DSN
OSN
NSN
OSN
OSN
OSN
NSN
OSN
0SN
OSN
OSN
DOSN
OSN
OSN
0OSN
OSN
OSN
DSN
OSN

01256
01257
0125A
01¢%9
01260
01261
01262
01263
01266
[ 284 3
0lzed
01767
012n8
01269
oraro
01271
01272
01273
0127A
01275
01276
01217
01278
01?79
[ 1%L 1]
Ore8l
Oles82
01783
Olede
0l128s
Olens
o1ear
0128
0le8y
0l1e9n
01291
01292
01293
01294
01295
0lcve
0lev?
0levs
0129y
01300
013ul
01302
01303
9130
01308
01306
ors07
01308
01309
01310
o111
01312
01313
0131A
0131%

29




30

1319
13¢0
1321
1322
1323
13ea
1328
1126
1127
1328
1129
1330
1331

1332
1303
1334

1348
1334

1337

1334

133y
13a0

1341
1342

1343
1360

1%

13e6

1347

134

1349
1350
1151

1352
1353
1354
135%%
13%8
1357
1358
1359
13¢e0

13¢1

13e2
133
13¢s
13¢8
13¢o
1367
13en
1369
1370
1371

1372
1373
137
1378
1376
1377
1378

20

30
AQ

S0
60

T0
80

90

100

110
120

COMMON /ALPHA/ LOAFASTABAISCATTIoSCATTP o AL 4 XLAMAX) XLAMINoEVMAX)EVM

TINs IPWE o FGIM INEG o KK

INIVALENCE (A(1A)oXLA)e (ACLIT)1oXLALYe (ACI2)oXLAKLs (A(]3)¢XNPM],
I (ACI0)eSEPSIe (A(3)14EMS) e (AL2T7)eXLAR) e IA(JI114EQPY (A(321,4EQLe

2(ACLI0RVIe (ALADGFVMI, (ALTAIGETILs (A(39)4E2),

(IA(I9) o 1CVT) e (AL

J21eEVMI e (TA(I]) oxSHAN2) e (TA(LILIOIEVTIs (A(36))EVPPYs (A(3T7]4XLAPP

O)e (A(3V)oxXLAP)s (TA(89)1,4ICNT)

IF (EVP,EQ.N,0) xx=0
LIsAdS(l,=xLAR/x M)

IF (ABS(1,0=XLA) LT ,“0,0°EPS]) XEPSSEPS
IF (XLAP.EA,".0) GO TN 0

IF (HAL.LT,0,1) 610 T 0

EVS.S® (EVIEVP]

60 TO 129

IF (E3,GT.XEPS) GO TO 139

Cus (EVP=EV)/IALAP=XLA)

ALAPEXL A

fVPzEV

IF (XLA«GT.1,400 GO TU 20

IF (XL&JLT.XLAMIN) GO TO 30

XLAMIASK(A

FVmMINEEY

GJ Tn so

IF (XLA.CT,XLAMAX) GO TO 39

XLAMAXEXLA

EVMAXEEY

G 10 =9

IF ((EVMAXLEGeNe0) «OF e (EVMIN.EG.0e0ll GO Tn Sp
EVeeS® (EVMAXehYMIN)

an TL 12

1F (AbS(1.=XLA) LT.XLAY) GO TD 40
ElxSIOM (XLAKIEI) "

CVSEVeXNPMeFQEF]

IF ((Ev4aX,EQeNeN) ,OPs (EVMIN.EQ.0.01) GO Tn 120
IF (EvVmAX,GT,EvYINY GO TO 70

IF ((EVGT.FYMINI4NRL(FV,LT.EVPAX)] GO TD &0
au TO 10

IF ((EV.GT,EVMAX],OR, (FV.LT.EVMINIL GD TO ap
30 T0 120

IF (BAL.LT.0¢1) GN TO 90

Evs.S®F v

a0 TO 120

If (F3,GT.EPS) GO TO 130

ALAPsAL A

EyPaEV

IF (XLA,5T,1.00 G TO 100

XLAMINEXI A

XLAMAAE )4 0E+80

FVJINZEV

EVMAXZQ,0

%0 TO 110

XLAMAXE XL A

XILAVINZJ .0

FVMAKSEY

EVMINZ(0,0

IF (E1.6T7,0.0) EVHB=EVM

EVSEVIEVM

XXs0

IF ((E24LTo0sUL0) ANOe (XNPM,LT 0511 XNRMSH,S

ALPHA
ALPNHA
ALPHA
NSN
NSN
DSN
OSN
OSN
NSN
OSN
NSN
nsN
OSN
0OSN
NSN
OSN
nsN
OSN
DSN
OSN
DSN
NSN
NSN
NSN
OSN
nsN
NSN
NSN
OSN
OSN
NSN
1SN
NSN
DSN
OSN
DSN
OSN
NSN
OSN
OSN
NSN
DSN
NSN
OSN
NSN
OSN
OSN
OSN
OSN
OSN
0OSN
DSN
NSN
OSN
DOSN
OSN
OSN
DSN
DSN
DOSN

00002
0nco.
00c0s
01317
0131y
01319
ol32o0
olis21
01322
01323
0132
0l132%
01326
01327
01324
01329
012330
01331
0133¢2
01334
01336
01335
01330
0133/
01334
01339
01340
013al
013e2
01363
013es
01365
0134n
013e7
013e8
0139
013s0
01351
013%2
01353
01254
01355
013%6
01357
[ 253 1]
0135y
01360
0156l
0l362
[ ELR]
01366
012365
01366
01367
01368
01369
01370
01371
01372
01373




1379 1F  1A4S T1EVT) LEQ, 2 ) GD TO 130 DSN 0137

1360 [+ DSN 01375
13¢1 [ MNULIFY PARAMFTERS NSN 01370
1362 c . DSN 013717
13623 KSHS283 OSN 01376
13¢a 9E IURN SN 01379
13e8 [+ OSN 01380
tee € ANDTHER NUTER I TERATION OSN 013481
1307 € NSN 012342
1308 130 X5A52=2 0OSN 01283
1389 KKsKKe | NSN 01386
1390 IF (KR,LT,101 RETURN NSN 013A%
1181 LVEeSO(EVeEVP) DSN 01340
1352 KKs0 OSN 01387
1193 RETURN OSN 01338
13%a ENN (OSN 01349
1365 SUHROUTINE NINER (CoSACLoXNIXJoCHoQeBoXNDoXJJeToSUNTySUMZ s INMyIGM NSN 013v0
139» LoMToIMouMoeNMe 1SCTo1TolPo1ZelSomAIMZIIZMIF 1CSoV ) SRICTICAIXNNIXNGsST DSN 01391
1397 2o ANRswsRSIRNeNAINIAVWIoNFoARIROT) NSN 01392
1368 [ DSN 01393
1)v9 [ PUWER TTERATTUNM FUR AL(L GRONPS NSN 0139
1360 COMMON /AL . PHA/Z LOAF3eTAUAISCAT) o SCATTPoHAL o X1 AMAX) XLAMINIEVMAX EVM ALPHA 00002
legl L1ide IPKE o FSMe INEGOKK ALPHA oovol
18c2 [ ALPHA 0nGoe
16¢3 DHIMENS (OOIN CUINNoIGMo T o SA(IMerM) g CL(MKoNM) ¢ XN(IMoIG%) s XJ(1GMe OSN 01396
1aCa LUMoNMI s CHITMoISCTIe NIISeIGHI s HILIGMMM) ¢ XNO(IPeMM) ¢ XJJ(IeNMI s (1SN 01397
1acs € TII7o1T)e Sub))1T)e SHMZ(TT)Ie MA(LIM) e HZ2()2M) 4 FUIMI e CSUIMIe V(I OSN 01398
1806 3P1e SH(IMIe CT(IM)e CACIMI 0 XNNCIMIe XNO(Mu)e RQ(MM)) ST(IMIe XNR( DSN 01399
1607 Slst)e wIMM) e RA(LIPI e RS(IMIe UI(MMIe AVIIP)s WU(MMIe DF (IM)e uR(1P}s OSN 01400
1AGN S KNT(1GW) OSN 01401
1409 COMMON (A(L19N0) +A(10003) NSN 01402
lalo EMIVALENCE (ITH)IIA(Z))e (1GelA(36))e I1MTLIACLIINIL) (1QKelAL2100s NSN 01403
1All LOIFsA(SI)e (NTeAlIal)e (UZeA(T))e (IGEs1ALS))e J18ReIAIT7))) (IUTelA OSN 0140w
l1e12 €129 00 (JATHIA(98) )10 (IVAGLIA(TVIIe (JOBeLA(TL)) ) (UNCITALT2)1) e (JD DSN 01608
1A13 3SelM(T300 0 (ICVTe (AN 0s (IN1e1A(2311) (IN21A(28)1 (JINALIA(9)3]1) DSN 01406
1elA S (JHISLA(95)) e (KMRoTA(IL1a)1s (INESIAL9TI) e (JORSLIA(GYII® I11Ce 1A USN 01497
1418 9137100 (JOGASIA(II)) e (JKEASTBILISIIe (UTRAGTIA(IORI ) (JUSGACIA(LS OSN 01408
lels 61100 (USNASLIAILISII)Ie (UFRASIA(LATY) e 1USCACLIA(LIT00)) (JAGASIALLTL) DSN 0le0y
1Al? n nsN O0lel0
1AlA COMIVAIENCE (VFNAJIALITIN ) e (UNGAITALLIT21), (JDGASIA(ITA))e 1JUVEAs OSN 0lse1ll
la13 . ITAI1230 00 (OSUASTALLTS)) e (UNBAoLIAILITOIYe (UNLAWIA(ISY) )¢ (JRLAGIA DSN olel2
1420 201601 OSN 01613
le21 E MIVALINCE (lEVTolAC1)) (SN Olele
1422 14SslARS(1ACL8)) NSN 01419
1323 16s]) 1SN 0lals
1A24 XTx],e2989206 OSN Olely
laeS 10 FRLLNINCERS I NSN Olels
laza JFGSJFGA LG OSN Olely
le27 JKESJREAG LS OSN 0le20
la2a JTazsdinaeln OSN 0r1Aa2l1
1429 JSG8ISGAYLG OSN 01622
1A30 JSHBJUSNMAN )G NSN 01e23
1a31 1ISCEJSCAIG DSN 0le2e
1432 JAGSJAGA LG NSN 01429
1433 JFNSJFMASLG DSN 01a26
1Ade JNUGBUNGAY LG DSN 01427
1A38 QIGsJLGA IR NSN 0le28
la3s IVESJVEAL LG OSN 01e29
1a37? IS0 JUSUA-10 OSN 01430

1a38 JNBSUNBAC1IG OSN 0la31




32

1439
19A0
luel
1aA2
1a43
Y XYY
1AAS
[ TYYY
1aA7
LeAg
1649
1450
1451
la%2
1453
1ASA
1455
1A%6
1457
1AS8
1459
16460
l1asl
leb2
1463
1464
1465
lebn
las?
l1e6a
1469
1a79
171
1A72
1473
1874
1s7%
lels
1A77
1478
1A79
180
1A%]
leg2
1a83
1A8A
1A8S
1a06
1a87
14438
laud
1a9¢
1A91
1a92
1493
1A
1495
1A%6
1497
1ASR

30
AQ

50

60

70

80

90

2%

JNLBJML A 1D

JULSJOLALIG

$30.0

R20.0

TANSA (YT

TAtGASY, 0

IF (TAK,GE,N,01 GO TD 20

TAHAS=TAY

(LR LTUS

ISOTRGPIC SNURCE NOT INCLUDING SFLF SCATTER
IF (ITH,GT.0) IMAZIMT=]

Mo 60 pxleln

LsMALL)

LElABS (MZ (L)

ASs0,0

IF (1Uh.FD,1) ASSl(le1A}

IF (1FOE.GT, 1) ASSQ(14+16G)

W ( (TH «LFe 0 ) GO TN 2%
ASZASIF(119C{INAIGLISUF (]}

Gt TO 3

CUNTINQE

ASSASeF (L1eA(JKE]

1Hsinlel

IHXSMIIQ (1rMe INSe 1G=))

Ksluo IMS=1H

IF (ReGT,18M) GD TQ &0

IF (IH,EN.INS) GO TD S$9
aasClIneIGeLI®NF (1)

ASTAS*AG®XN(19X)

Tz lmHel]

IF (1M LE.1%%) 60 G &0
CS(L)syv(11eC{IHSe1GoLI®OF (]}

S25¢CS (1) )

ASsASeVI(])

AsR*AS

SR(113AS

SRIsU.0

AleClla)elCollonF (1)

AASC(IMI=241Ga )W)

1F (OY WiT,U,0) SRIs()IF/(DYSABS(ATeTANL+XT) 1002} 0AT
1F (D2,6T.,0,01 SRIsSRIs((BF/(VUZAUS(ATITAKH) o XT})002) 0T
CT(1IsV(l1®(SN]eAT«TAN)
CALLISV(1I®(SRIsAACTAN)

a(i8irs

BRISLIAR T

IF (10M,FQ,2,00,10M.LT,01 A(JSG)=ReA(JQG}
A(JSNISA(JISGI=ALJING)I=A(JFG)

$20,9

ANISNTRYAIC SONRCE NOT INCLUOING SELF SCATTER
IF (1SCT.EG.0) GD TD (90

W 100 IwleIM

V0 70 Mzloum

SA(l+H)80,0

IF (LuM.GE,.V) 11O TO loOn

AASY,0

DO 30 Mzlemm

IF (O(M)oLE.0e0) AASAA=-wNI(M)

N0 90 MsleMu

IF (D(KM) oLE4Oe0) SA(LoMIs=0(MI®Q(L1o]IQI®VI(]) /AN
CH(led120,0

DSN
OSN
OSN
DSN
DSN
OSN
DSN
OSN
OSN
OSN
PSN
DSN
OSN
OSN
OSN
USN
OSN
DSN
OSN
OSN
DSN
DSN
OSN
DPSN
DSN
OSN
DSN
OSN
OSN
OSN
DSN
OSN
OSN

SN

SN
OSN
USN
0SN
OSN
DSN
OSN
oSN
OSN
OSN
DSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN
DSN
DSN
OSN
NSN
OSN
DSN
OSN
OSN

01e32
01433
0lals
01438
Oledn
0le37
0le38
01439
0lAs0
Olesl
0lAs2
[ 2YY %]
Oleas
0leas
Olass
0lesa?
Oless
01449
0le%0
0las1
01652
0153
01456
0145%
01456
Olen?
0le%8
01e59
Oles0

Olesl

01AK2
OlAael
Olece
01e65
0lebb
[3%Y.%4
[3¥Y ]
01469
0le7v
0la71
o1ar2
0le73
Olea7a
0la7y
0la7e
0lAa77
01478
01a79
01e80
Olen]
01482
0leal
Olesa
[ 2TY 1
01486
0leu?
OleBY
[3¥Y.1]
01490
01491




1A%9
1509
1561
1502
1503
1504
1508
1506
1507
1s0a
1509
1510
1511
1512
1513
1S1a
1sls
19)6
1sl7
1318
1819
1520
1521
1522
15¢3
1524
152s
1526
1527
1524
1529
1530
1531
1532
154y
153a
1538
1530
1837
1339
1539
1540
18e ]
1942
1543
1564
154%
1544
1547
13568
1549
1380
1551
1552
1853
1554
1555
15%6
1957
1544

100

1o

120

130

1A0

150
160

170
180

190

200

210
220

230

240
250

260

conT Nt

N 10 18], 1M

Lsua(ly

LsMZL)

IF (L.GFeN) GO TD 180

9} 176 NslelSCT

JEN=L
CHILoN)sVI]1)®C(IHSs1Ge. )1 ®DF (1)
SESeCMH(LeN)

DizIMTel

K=[GoIns=1K

(F (KenlolGM) 10 TP l60

IF (1IN KN IH8) G0 TN 1A0
AMSFLGAT () e oS
NASAHEV DI «CUINKeTtio ) "NF (1)
IF (A4 NE,U,0) GN T 120

IF (IM=1MS) 10041604170

I¥ (1GF,FQR,2) GO TN len
AC=AA®X (Ko TeN)

NU 13v aslem
SA(LeM) SAI ] oeM) s ACOC( (MoN)
6 1o Jov
IRSS((Nel)IO®(N])) /A
IRTSIHS e (22hel) /0

1) 1SV LIRS NS IRT

aCzdA®x y(KeTolM)

10 15V Nzl eum
SA(JeMIBSA(1e¥) sACOCL (M IR)
1nslMe)

IF (In,LE.IHM] GO TO 110
CONT INUC

CONY Llenig

All9) =S

PLIX CONTRNL

(1Cso

1F (A(JSG).FA.0,01 GO TD 220
wn 200 (zl,1n
ANN(1)=eN(io]l0)

Ny €0v sl nM
XJJULeNISXY(IGoloN)

HO €LV amlomm

AN0(HIsn,0

IF (TUM,EQ.?) RQ(MIZN(M.IG)
(F 1InR,GT,0) XND(H)sH(IGeM)
CONT LI

G TO 200

ALINLISY,. 0

A(IRLIES 60

Uy 232 I=l.1P

" 239 MzleMm

ANO(lem) 0,0

N0 269 lsleTM

ST(1180,0

XNU(1120,0

VD 25V MsleiM

N0 (M) 80,0

WO TO 270

MEGIN [nNER ITERATION

NSN
NSN
DSN
nSN
DSN
NSN
NSN
NSN
NSN
DSN
nSN
NSN
nSN
DSN
nsN
DSN
0SN
DSN
DSN
DSN
DSN
NSN
OSN
1SN
NSN
NSN
nSN
NSN
DSN
DSN
DSN
NSN
DSN
DSN
OSN
NSN
SN
DSN
DSN
USN
DSN
DSN
DSN
DSN
DSN
NSN
OSSN
DSN
DSN
DSN
OSN
DSN
DSN
OSN
NSN
NSN
DSN
DSN

CALL INGER (A(JAT) oSAeCHeXJJoCL o XNDoA(JOA] 4A(JINBLIAIJIDCI sA(JUNSToIM OSN
1otMoISCToNNoIFeATINA) e XNNISToCSeSHoWeOoA(INT) s XNOO JA(KMR] JALJNE) oC USN

01e92
01693
01a9A
014495
01496
01497
0lens
0lAvy
01500
0151
01502
01593
0150s
[ JELL}
01506
01507
01508
01509
01s1v
o111
01512
01513
0151e
01518
01%16
01517
01518
[35.38]
01520
01521
01522
01%23
0152e
01%2%
01524
01527
0l%en
0152y
0153v
01531
01532
01533
0153s
0153%
0153
01537
01%38
[ X))
01540
01%A1
0152
01543
01564
01548
01566
01547
01548
01569
01550
[ 25129

33



34

c
2ro

280

290

300
310
320

3o

3A0
350
360

370

3

390
400

430

2T+RSoHNe ) 44V XNR A (JNR) JA(LAAFA) )
WROUP COULE

5Cev, 0

AGs0,0

L1s0,0

10 280 IslelM
SCeSCoCSIIoXNN(])
AGBAGeCA(LIvwXNN(]])

XIR (1)1 sCTI])@XNN) ()
Flzklexwmil)

ALJSClesC

A(IAG) sAG

FGau,b

2G80,.0

10 296 lzlelk

LsKe(]))

LslAhS (7 (L))

P1esFGoV (1) ®C(IMT=1410e0) 19XNNIT11®DF(]]
KissXoe V(1) OXNN(])
S(JFNIZFG

AL NG 2X%

A(JUG) SAG/A(IVF)
A(IShIFl=SC=AG

ALINH]I B0 (JXGISALJFGY *ATUSNI=A ) JUNLY=AG=A]JUSN]
1IF (1aR.E2,J) GO TO 3ln
00 300 “s)evuH
ALTISe VM) XN (M)

01 €0 lzlelm
AN()elG)sxaNCD)

IF (ISGT.EQ,N) GI TO 150
N I3V Ns]oum

Elaw(mM)

0 330 NsloNM

E2sE18CI (MeN)

1) J3V IslelM

IF (MeEnuel) XJJYUleN1s0,0
X1allon)sX g (LoN) sEP® (XND(ToM) o XL (10l ) M))
iy 38V Isl, 1w

) A0 usleNM
AJU1GeloNIBX UYL o'

(F 1ILVT,GT, ) GO TO 370
loslfel

TF (1G.LE.IGM) GO Ty In
RF, TURN

IF (ISLAN(1e1EVTINEs=1) GD TU 340
INISKs2

IF (ITHeNE,0) INISK=e

1F (1G.EN 1) MEWIND 111ISK
WRITE (1N1SK) XN

IF (101.EQ,0) GO TN 420
WRITE (9eul0)lGeMm

O} 39G l=l.TP

IF (lefwelnNl) WRITE (944001 1oRAIL) o (XNO(lom)oMa]l oMuM)

FHANAT (7 RAUIUSe13¢14s+E16487/(1POE]15.5))

FORRAT (ITHIFLUK MY RANTUS AND DIRECTIONs GRONIPse13¢10Xe18M OIRECT

ITUNS (1 TO «13¢22H) SENUENTIALLY 8Y RO¥Se//)
IF (112.€Q.9} GO TO 164

AALANCE EOLT Hy GROWP ANO ZONE

wRITE (Je¢a3mla

PNRMAT (1M0e///¢1AH RALANCE FOR GRUUP)I3e///)

OSN
OSN
OSN
SN
DSN
SN
NSN
DSN
SN
NSN
OSN
DSN
OSN
DSN
NSN
OSN
nsSN
DSN
DSN
OSN
0OSN
NSN
OSN
NSN
NSN
DSN
USN
DSN
OSN
DSN
DSN
DSN
NDSN
NSN
DSN'
OSN
DSN
OSN
DSN
OSN
NSN
OSN
DSN
NSN
OSN
OSN
OSN
OSN
NSN
DSN
DSN
DSN
OSN
NSN
DSN
DSN
DSN
DSN
nsN
DSN

01552
01553
015Ss
0155%
01556
01557
01558
015%9
015690
01461
01562
01963
01564
0156%
01566
01967
015648
01569
01%70
01571
01572
01573
0147
01s7S
01576
018177
01578
01579
01540
0154l
01582
[ 23T K]
[ 287 1)
0158%
01540
ol1sar
01548
01589
01590
01991
015%2
01593
0159
0159%
01596
01597
01594
01599
01600
01601
01602
01603
01606
01605
01606
01607
01608
01609
g16lo
Olell




InlQ
1620
1621
1622
12?3
1624
1625
1426
1627
1624
1529
1630
1831
1632
1633
193a
1938
1636
1857
1538
1539
1LY
19A1
1562
1963
1haa
14645
1a60
15A7
1nanm
1649
1859
1651
16%2
1653
145
165S
1054
1657
165a
1653
1660
1661
1662
1643
lobs
latw
1ntA
1an?
lobA
1869
1870
1671
1672
1673
1674
lo7s
674
677
1678

AAO

AS0O

460
ATO

480

A90

[
S0

Slo
520

0o o o0

th} 640 slelT

IF (1G.E0.1) SUMT(1180,0
SHM2(1130.0

0N SA0 Lsl,l/M

0N 450 1=xl,17

TOhel)1=0.0

UN 4Rt IsleIM

IF (4A(11.NEsL) GO TD «80
Usvi(l])

ANSANN( D)

F1XED S'MIRCF

TF (TARS(INYIGEAL]) T(Le])aT(Lel)oU®Q(Ie10)
LAZIARS(RZ (L))

F1SSIONS

IF (1THGT,0) 6L TN &AQ
TtLe2)8Y(Lo2)on®F (1) *A (JIKE)

G TN &9

TILe)ST(Ls2)®F (1I*CLINT=To1GoLAI®OF(]]
TILeIIT(LeNeSTI]) :
SELF=SCATTFR
T(lealsT(Lea)oCS(1)®AN
TILeSIST(LeS)eCT (1) ®AN

ARSUKPL 1ON
T(Leb)IsT(LehI'CA(]) 0N

TOTAL F1MX ANU FISSIUN DENSITY
TILe9)IST(Le9)*ANT)
T(Lol%1=T(Lo15) e ANSUSC (INT=]1)IGeLAL®DF I]]
CIMY LInF

LHAXE(

I MINS]Ive2

(00 «90 I=lelm

I (MA(T)4NE,L) A0 TN 490

IF (1,GKeLMAX) LMAXzI

IF (LMIN.GT, 1] LMINST

CIMT Ihde

DO H20 Ms[eMM

LEFT CIHIF AT
T(LeTI8) (Lo 7)*XNO(LMINIH) ®WD (M]
leXNU(LMAK L M) og (H)

R1GNHT FLIX

TiLellr=T(Leld)ok]

EsD (V)

IF (E.LE.0.,0) GN TO SO0

IF (Fe) Le0.0) 60 TD S30

R1GHY F1 0w
TlLel2)2T 1 e (2)°E°F]

RIGHT CORNPNTS

T ey aT(lel))ekor)

TP (15CLakaen) Gi) TN 20

M} S16 NsleNel
T(LeNoL3I=T () eNelQ)eE1oCL (MoN)
CONTINIE

RIGNT LI, AKAGF,
TiLeola)IsT(LelI)®AVILMAX S]]

NET LEAKRAGE
T(LoTIsT(Lola)=T(LeT7)®AVILHINY
11 SCATTER
T(Le3)1sT (Lo *T(Loa)=TILs2)
OUT SCATTER
TILeSIaT(LeS)I=T{Loeal=T(Lob!l

DSN
OSN
OSN
OSN
NSN
(1SN
OSN
DSN
NSN
OSN
OSN
DOSN
OSN
OSN
OSN
DOSN
OSN
nsN
DSN
OSN
OSN
DSN
DSN
bSNH
NSN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN
NSN
DSN
NSN
OSN
NSN
DSN
DSN
NSN
OSN
OSN
OSN
0OSN
NSN
0OSN
NSN
OSN
NSN
0SN
NSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN

0ln12
01613
0lole
01615
0lel6
o161/
olela
olel9
01620
ore21
o1e22
01623
0l626
01625
01626
01627
0le62¢
01629
01630
01n31
01632
01633
0163s
01635
01636
01637
0163y
0le39
01640
Ol6al
01682
0l6e3
016AA
01645
0l6a46
01647
OloAn
0166y
016S0
0lesl
016%2
016453
016Sé
01655
0le5a
01057
[ ALY ]
016859
Olebhy
[3L.1Y)
0l662
01663
016h6
01665
0l666
01667
0l66H
01669
01670
0167}

35



36

1679
1684
1581
16k2
lod?d
158
1669
1 LY.T
1an7
lnin
lowy
1690
logl
16492
19}
1694
149%
1695
le97
1638
1699
1700
1791
1702
170}
113
170
1106
1707
1704
1799
1t
1r1l
1712
1713
171e
1718
171e
1717
1714
1719
1720
1721
1722
1723
1124
1128
1726
1727
1728
1729
17310
113
1732
1733
1734
1738
1736
1737
1734

530
Sa0

$50

560

S70
S80

599
600

o0

10
20

HEOWTRUN HALANCF
TILOLOIET(Lel)*T(Lo2) ot ILeII=T() o 71=T{Le6)=TIL)S)
TUTAL DENS;TY

TILORIZY (). 091 /7ALJVF)

0 23v

1slelT

SHKZ(L13SOMZ (T eTILoT)
SHAT LI =SHMT (L) o T (L 1)
CHIT LML

JI1TE
wilTE
WR1TE
anlle

(20560 (Lo (T sl1olx) e olnlo]lZM
(1570 (SHMZ(L) o1mleM)

(VeS5H0) (Lo (T(Lol)olsvelS)eLsl)12M
(1e0TR) (SHMLIL) 0} 2901D)

IF (1SCT,.LL, 1) 6D Tn S&v

AaNTTE
WRITE

(659N V(Lo (T(Lo()elnslAolTiloLwlollvy
C2e570) (SUNZ (1) eiz]belT)

IF (1o wEL LMY GO TO dav

MRITE
WR1TE

[REY.X'1 3
(905001 L (SUMT(T)e]s]e8)

WRITE (1e5AR0I0 ¢ (SUMT (1) 9T89415)
IF (1SCTe1Eel) G TO IN0

dRITE (905901 Le (SUNT({11s1slhelT)
61 TD Inu
FORMAT 17H 20WE  o]loM FIXEN SONRCE o]eM F1SSIDNS s1AM 1M SCAT

ITER  olnt SELP SCATTEZ o)&M OUT SCATTER (oM ABSORPTION o+l1AH NE
2T LEARANE  oléd TuTa) OuNSITY// (163X e1PRLL4.H])

FORIAT
FIIRMAT

FIRMAT

(7010 TUTA( o 1PHF16,64777)

(7K ZUMF  oleM  TOTAL FINX  o1AM NENTRON BAL 1AM  RIGHT F
ILIX s leM  RIGMT FLOW ol6M RIle~T CURRENTsl&H RIGHT LEAKAGEoslaH F1
2SSION kS //(1603%1PTL1A,G))
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2087
20AR
2089
2050
2051
2952
2053
205A
2088
2056
2057
2958
2059
2060
20561
2062
2083
2364
2365
2vsea
2067
200R
2069
2070
2971
2072
207y
217«
207%
2376
2217
2078
20719
2080
2061
2002
20863
20¢Es
2064
2006
2017
20%A
20h0
2090
2391
2092
2993
2094
2098
2094
2067
2098

10

20

30

AQ

S0

60

Is XNH(IGP1s FNGIIGP)s XNG(IGPI) XNUG(IGPle QG(TGPIs FG(IAGP1) XKE(]
25P1e Akt (lGPL

CuMntL TALLONG) sALIOONG)

ENMIVALENCE (1o TA(OT1)e JICCoIA(33)1e (ALASACLI6)I 1o (XLARIA(27))
LOONOTA(SHT) e (ICIIALEP) s IUXeLIAITSIY e (FVeA(LI1e (JBelALTHINe (1M
20IA(9)1 0 (IMMOLA(ISIN e (MTolAII) ) (IOMeIA((2))0 (NMoLA(ISI)e (MM
3elalal)le (IEVTolACIl))e (ICVTo1A013910 (XLAPsA(3011s (EQea(3€})s
A(ENPoA(I) 1 )s (EVPIA(I3) )0 (EPSeA(3))e (EleA(30))s (E2+A(3S))) (JUF
SelA(STI1 e (KMAGLA(IO0HI) e (KMZoIACIO0O) L (JvelA(6811) 11ZH)1A(BY),
S(1TLoIA(3010s (1TMeTA(P€1)s (JOFe1A(S01]

SNG(1OP) 80,0

SCG(16PIS0, U

XNL(1GP)=0,0

AG(1GH)120,0

G116 (1GF180,0

RLIIGP)=9,0

XNR(1GP) 20,0
no 40 ysle(Gu
SHGII6P)SSNA(1GP) « SN (J)

S1I6{1GPI85CRIL1GP) «SCLIJ)

XN IGP) SXNG (1GR) o XNIL ()

AGLIGPI AN LTGPY s AG LYY
SHGLLG6P) SSUS(1GP) «SOG (Y)Y
NLEIGPY sRL (1GP) sRL (D)

XuR)IIGP) ZXNQIGPY e XNR ()

NWALIAES (AN (TGP )

IF (ICVT.EQ,N) GO TN So

IF (1S ,EN,1«0R, IPRE.FU,2} GO TOH S0
FNG(10F)80,0
ANGILOP)I=0,0
ANDL(1GI ) 20,0
nn 2¢ Jxlel6m .

PNGLIGP) SFNGLLIAPY s ENG L 1)

ANG(1GP) EXNG (1GP) « XNG ()

LMOLLE? ) =XNDG (16P) s XNNG (J)

WRITE (99301 (LeNGUI) obARIL) oSNG(I1oSAG(LI oSNGIITIXNL(I)o]l8leTGH
AITE 190401 (LoAGIIIoXNE (1) oHLIL1) oFNGIL) e XNDGIL1) o XNG (1) 0lsl el
FORNAT 1///7413%07TK SOURCE S X e ISHF ISSION SONRCEsIUXo10MIN SCATTERS
)Xo 1211SFLF SCA(TERs9Xs1IHOUT SCATTERIGXe I INNET LEAKAGE/(1AIPELS.T
2elpPoelo,71)

FORMAT (///749%¢11M4 ABSORPTIONeSXe ISMNEUTRON RALANCEs 7Xe13MRIGHT LE
LAKAGE +8 a0 JOMF ISSTON MENTRONS 95X o ASHNEUTRCN DENSITY +8X¢I2MNEUTRON F
ZLUKs /(180 IPELD, T4 1PSF20,7))

1cc=1Lee!

IPRTsIPRE=2

IF (IPR)) 60e1200a0
CONTINNE

XLARSALA

FISYION CALCILATION

Call PINHON (AGJNI o ACJCI sALUX) oA (UB) ) 10N IMo INM ) MT INMeMM ) FG)1GP ) ALY
IF) oAKE o LA (KMAY o LA (KM ) o 1ZMoA (V) 9QG) A LJOF 1)

CONVERENCE NUMHERS

Llsle=xLA

E2sA8S (L 1)

IF (EQLLELIN.®FEPS) llisllM

FesinS (XLAR=XLA)

IF (LubS(IA(211).,G8T.M) 230 Tn A

1IF (1ARSCUTIEVIINT,. 1) an TO 70

FEVSAK] (1GP)/XRE(1GP)

Gn TH 80

DSN
DSN
NSN
DSN
NSN
PSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
SN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
DSN
DSN
DSN
OSN
OSN
OSN
OSN
OSN
DSN
NSN
DSN
DNSN
DSN
OSN
OSN
DSN
OSN
DSN
OSN
DSN
DSN
USN
DSN
OSN
DSN
NSN
NSN
OSN
DSN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
OSN

02026
02027
02024
o202y
o2n3o
02n31
oeui2
02633
0203

02035
02036
02037
026G3s
02039
02040
020al

02042
02Cs3
020AA

020a%
020a6
020A7
020e8
020A9
020%0
02081

020%2
02053
02054
02085
02046
02057
02054
020%9
02ve0
02061

02062
02064
02064
02065
020ns
02067
02068
02069
02070
02071

02072
02073
02u7s
o2n7s
02u176
02077
02078
0207y
02040
02041
020n2
0204.)
020As
02085



2099
2100
erel
212
aley
210
2108
2lue
2107
2lun
2109
21l1n
ellt
2112

2113
2l

2118
2116
2117
2118
2119
2120
2121
2122
2123
212
212%
2126
2127
al12n
21¢9
2130
2131
2132
2133
213s
2135
213n
2127
213
213
2180
2161
2162
2182
21as
2)a%
2lan
21a7
21l6H
2169
2150
2151
21%2
2153
215
2158
2154
2187
2158

70

A0

9

1o

120

10
20

v

10
20

30
AQ

50

1A(381=)

RETURN

IF (ICVT.EQ.0) GO TO Yo
TA13R) =)

HE TUR),

1F (L2,1.E.FPS) GO Tn 110
CALL SSWTCH (8,KNUQFX)
GO TN )110es10V)e KOONFYX
1A (SM) 2?2

LTRTILTS

1CvTz]

IF ( IFVT +LTe 0 ) ICVT s O
G0 TN Ino0

CANT INpot

1al)iblise

Re, TURN

(X3}

SUMRNONTINE UPSET (1Pe1dMe [GHe XNOI
UIMENSION XND(]IPeMu)
HREWING 3

N0 20 *z]leMu

) 10 1=ltp

BRI SLTELNS

comT g,

N0 30 l=slelnn

ARLTE (D) xNp

HETHRN

(X 1]

SIMRDULTINF 11IF (IMeI0e 1Mo 1ZMeMMIMZoVEsVoAFRIAFAIWILZ)IGPoIZP MR
LoThoTSeTTolMenNTedZ2ZeF sUFeCoXK1oAAID]

OIMLASTO' Wiedy e v(IP)e VE(L6P) e AFRIIPIMM)
LZCIOPs 1ZP)e N (MM) g M272(12ZM) e FLINIe OF (IM)) ClIMMeIGMeMTY
V)0 AW(IPle GldMIe TF)IIM)

CIMHON (A(I00N) +A(10000)

FUNIVALENCE (1THelA(2))e (1OMeIA(2]) 1)

(F (1(K.EQ,0) HETURN
IHSSTANS(LA(L4))

Wy Teip THE 1/V INTEGHAL
m 20 16=1+16F

o) 10 tesle)?f
G/(1Gel/)8v,

CINT TN,

Relwliy 3

RImING 2

I} 10 luesl, iGN

(F (HUPt1Ge2).FNL0) 0O TO 30
REAU (2)1AFR

HEAU 13)1AFA

G TO &n

REAU (V)AFA

HEAU 17)1AFR
TLEsSTIeP=10G

IF (ITheEQ.0) IDLEsIG
My 20 I=lelm

1ZsM2( 1

Tl=0,

110 S0 Mzlomm

MAZHR (M)

TISTLo(AFR(I oL oMICAFRIIoMIIO(APA(L Ol oMAY P AFA(LoMA))OW (M)

AFA(IPoMM] s H2(IM)e G
TS(IM)e TT(IMI

TIEVT LACIl))

SN
OSN
NSN
OSN
nsu
OSN
OSN
DSN
NSN
1SN
NSN
OSN
OSN
OSN
OSN
OSN
OSN
oSN
NSN
NSN
OSN
OSN
0OSN
OSN
OSN
NSN
OSN
NSN
nSN
NSN
NSN
NSN
OSN
NSN
NSN
OSN
OSN
USN
NSN
OSN
OSN
OSN
NSN
oSN
oSN
DSN
OSN
NSN
OSN
NSN
OSN
NSN
DSN
OSN
NSN
OSN
DSN
OSN
OSN
OSN

Q2uhe
o20y?

020HH
02uaQ

02040

02691 -

02022
02092
020694
0209s
02096
02097
o2u9on
02099
o2100
021vl
o2lv2
02103
02104
02105
021006
o2lur
0210n
o2ing
02110
02111
02112
o213
[ FIR LS
o211%
0211e
o217
02118
0211ty
02120
62121
o2l22
02123
0212s
o212%
02126
o2127
o212y
02129
02130
02131
02132
02133
021 3s
021135
02136
02137
o218
021239
021a0
021s1
021e2
02143
021AA
021AS

43



44

2159
2160
alnl
2162
2163
216A
2168
2166
2147
2lna
2160
2170
2171
2112
2173
217
2171s
2176
21717
2178
2179
21R0
214kl

2142
2163
21ae
21kS
2104

2lu7
2188

21A9
21%

2191

2192
2193
219a

219%
219n
2197
21
2199
2209
22¢1

2202
2203
2204
220%
2204
2207
220N
2209
2210
2211
2212
2213
221
221%
217186
2217
2218

60
70

90
100

190
200

210

220

23
2A0

RZI1B121882(IGe12)oT)IOVII/ (A oVELIDLEL)
CONTINNE

dRITE 1907600

ASSINN 59 To L

G0 TN %09

00 THE S"HFACE INTEGFA)
TAUNZBL(IGPy 17P)

pp lo¢ 1Gs),lkp

(1) 99 1Zsl,17P

GZ(1Ge1218Y,

CHUNT LN

REWIND 2

M 130 lGspelGM

REAU (21AFQ

LoLesif

IF (1TH.EN,1) IOLEslGP=1G
MY 120 Isleln

YZsmZ( ]}

Tls0,

1P} 110 Ns]oMm
TIsTlew(M)I®(AFR)ILoMIAFR (1o loM])
GZUIoIZIRGZ (10121 e S5*V(1I®T]I/(VE(IOLE)®THN)
CUNT DN

(F (1Z*%LE.1) GO TD l%0

M leU 1/782412M
B2(Llel218G7(1o12YeGZ(lo12=11
nn 110 12sle1ém

Mt 160 1i3s2410P
GLU1GsTZ1202(Le12)

C'mTIMUE

REWINU )

T2s0.

1) 200 1Gslelen

RE AN (JIAFA

Tl=0.

Imtsle

IF ((Th.€EQ,1) IOLEsIGP=IG
M) ARD cIm) e MM
TleTlon)Mpen)bi)eaFA(lP NI ®AAT]LP)
TAsT2eTl®ax] (INLEY

nn 190 T2stel/u

W16 218G2TIGe 120 0T

NONT LM

nn 210 lZ=1.14n
B2(1GPs ) 218G LIGPe17) 0T
ASSIGN 2)v 70

WRITE (14220)

FORMAT (1K0//7/7184 ACCFPTANCE ARFASH
KAsl

Kvsy

an 10 S5H0

REWIND 3

UN 2AQ Is]leIM

Fi1)s0,

On 270 1GsleTON

HEAU (3)AFA

LN E=lGP=106

IF (1TH.FQ.0) lOLESIG

1nn 260 IslelM

T1s0.

OSN
NSN
OSN
DSN
DSN
OSM
USN
OSN
OSN
OSN
NSN
DSN
DSN
DSN
OSN
NSN
OSN
OSN
OSN
OSN
USN
DSN
OSN
PSN
OSN
DSN
OSN
OSN
NSN
DSN
OSN
OSN
DSN
DSN
OSN
DSN
USN
nsN
DSN
DSN
DSN
DSN
1ISN
DSN
DSN
OSN
OSN
DSN
1SN
0SN
OSN
OSN
DSN
DSN
NSN
OSN
NSN
DSN
OSN
OSN

02las
021s7
021A8
02149
02150
02151
021%2
021%3
02154
021%s
0216
021%?
02158
021%9
02160
0216l
02162
02163
0216s
0216%
02166
02187
02lnH
02169
02170
o217r1
o2l7r2
02173
0217
02171s
02176
02177
o21l7e
o2l
02140
021kl
o2in2
02183
0214s
0218%
02lue
o2147
o21an
02149
02190
o219l
02192
02193
0219
0219%
02196
02197
02198
02199
02200
02201
02202
02203
02204
02208



250
260
270

280

290
300

3le
329
33

340

350
360

3ro
340

390
400
AlO

A20

() 2S0 HMslemt
TISYIO(AFA(Tol MIoAF A o)) @ ]N)
Fil1sF) 1) exKT(IOLE)I®T 0,5

CUNT INCE

IF (1ANSIIEVT) LT.1.,00,1ABS(IEVT],GT,2} GND TO 2R0
IF (121211,NEe2) GN Y0 280
REWINL »

RLAV 1&)LC

wEwlng 2

N9 300 (Gs]e1GP

Ny 290 17=l,14P

w2tlGet 21 =0,

CoanTINY

(bslA((3)=]

1D J30 16zlelum

REAU (2)AFR

TILEslGP=16

IF (1IM,FN,0) TILESIG

" 320 Islelv

12221

IX=AMS(M22(TL))

TlsG,

00 310 N=] .MM
TISTLe)AFR(Lo) oM) cAFR (L oMy ) @ (M)
RLUIGe 121262 (16121 eF (118DF (11OCIINFolOLErIRI®V(]}@®,SeT]
CONT LINE,

wRITE 177801

ASSILN 380 TO

GO TO L0

N0 by Iws).llp

0 350 1ZslelZ4R

uZtlGel1 ) =0,

COmYIN,

REwINC 3

WEWING 2

1M} &TQ 1Gs)e(fiM

IF (M (1G+2)ENL0) GU In 370
NFEAD 1214F9

AU (JIAFA

Gy Ty 340

NFEAN (314AFA

HEAU (2)1AFR

IOLEslGP=10

IF (1TM,EQ.N) [OLEsD)

OU AOU 1=xl41INM

12ZsM2 (1)

LaslAES(MZZ2(12))

Tls0.

N0 390 s T oM

HAZMR ) M)

TISTLe(AFQ(LloloM) sAFR(ToMI1®(APAILSL oHAL sAFA(LoMAL ] W (M)
BLU1Ge 1218102 (1Ge1Z)eTIOC(INTIOLEsIX)®OF (110, ,250V(])
CONT DI

WHITE (9e400)

aSS1GN 420 To L

GO TN 590

AFwIND 2

OV 440 [Gw]lellep

un 830 1Zsl.l/p

W2(1Ge12180,

OSN
OSN
OSN
OSN
nsN
OSN
OSN
OSN
nsN
DSN
OSN
OSN
(SN
DSN
(SN
DSN
OSN
DSN
NSN
DSN
0OSN
DSN
DSN
DSN
DSN
DSN
DSN
NSN
DSN
0OSN
osn
DSN
0OSN
OSN
OSN
DSN
NSN
DSN
DSN
OSN
DSN
DSN
OSN
OSN
OSN
OSN
DSN
(SN
OSN
OSN
OSN
SN

DSN °

OSN
OSN
OSN
DSN
OSN
OSN
OSN

02206
02207
02208
02209
02210
02211

02212
02c13
02214
022195
02216
02217
o221y
020219
02220
02021

02222
02223
02226
0222%
02226
02227
02224
02229
022130
02231

02232
02233
0223A
0223%
02236
02237
02¢8
02239
027240
02ve1
022A2
02243
02244
02245
02246
02247
02268
02249
02250
02251
027%2
02253
02254
024y
024%6
02¢57
02¢SA
02259
02260
02261
02¢2m2
02263
02266
0226%

45




46

2279
22¢e0
2281
a2
221y
22na
2248
2264
22K7
22HA
22n9
2240
2241
22492
22493
2294
224
22h4
22437
2”2Y4
2249
2300
2301
23c2
23¢)
2304
23X S
2306
2w?
2)L8
2309
2410
2311
2312
2313
23)A
238
2316
247
214
23)9
2329
23e1
23¢2
2323
2424
23,8
276
2327
239
2329
2330
2301
2332
2323
232s
2318
2336
2327
2358

AAD

ASO
AG0

AT0
AN0
A%0
500
S5lo
S20

S$30
560

550

S60

580

CUNT I#,F,

M) A9 1Gsl,llm

REAL 121AFR

REWINI: 3
IHFSMINOIINMy I HS e IGH=1G]
IMtsla=1

(F (LOLEJENALO) G Ty a0

HO 450 Tsl,TMF

HEADU (3)1AFA

1M AV [HS[HSe IHF

GFEAD (31 4FA

N0 shV Islelb

1ZaMZ (1)

1A= 1AKMS (HZ7(141)

DILEsIGe IM=]INMS

IF (11n,EQ.1) 1OLE=1GP=10

IF (CUINWIULE1X) 4ENLU,]1 GO TO ABO
Tlaw,

T2s0.

M) ATO =lemm

TIslTe ) arniTolomioaru(tonl)ow ()
128T201AFA (Lo loM) cAFA (YoM ) oW (B))
wZULGOTLISOZ{IRe1Z) 9 2S0TIOT200F ([1OV(TI)OC(IMeIOLESIX)
CONT Lhalot

ConT anf,

wHILIF 19em101

ASS1G6H STo To L

0N S20 1hspellin

NV S0 lisletem

GZ(1GeT?P)12G2 (1Ge1ZR)*GL21IG12)
conTlimfg

U?) Sen 12s141¢P

M) S3In 1Gsletl-n
GZIIGKe1Z)IsG2LIGPe 121902 (16Ge12)
CHnT LMNeF,

KAs]

L EL]

KCxMINU (XM 1 2P

RRIE 1007701 IKIKSKAKC)

nY Y60 ysleler

HRITF 1207901 Je(G2(Je1Z) o 128KAWKE)
KAsKAo M

KHaKQ ep

IF (KA,LE.1ZP) 6N TO SS0

GU TU Lo (80423043404420,570)
My SN0 [slylN

Fllisv,

TF(li=p,

TSt(lise,

TTiltsp,

QEWIND 3

D0 630 1GAs]¢lnM

HEAU (3)AFA

REw 1N 2

No 620 IGRs1.10A

REAL (2)1AFR

IMs1USe [GA=IGK

IF (1MeikT.IMM) GO TN 620
IULE=1GA

IF (ITH.EQ.I) IOLESTOP=-1GR

NSN
NSN
OSN
NSN
(1SN
NSN
NSN
NSN
NSN
OSN
NSN
DSN
DPSN
nSN
NSN
OSN
OSN
0OSN
NSN
OSN
0OSN
NSN
USN
NSN
NSN
osh
NSN
nsn
NSN
usN
NSN
NSN
OSN
NSN
oSy
OSN
OSN
OSN
DSN
NSN
OSN
DSN
OSN
0OSN
SN
OSN
OSN
NSN
DSN
LSN
DSN
DSN
OSN
OSN
NSN
OSN
OSN
OSN
OSN
DSN

022h6
02767
027268
027269
02270
02271

022712
02273
02274
0227%
02<7e
02217
02278
02271y
022mMu
022481

02242
02243
02246

02245
02206
02«A7
023uH
0224y
022%a
02291

02292
02¢9)
02794
0229%
02294
02:97
022"
02¢99
02300
02501

02302
02303
02304
0230%
02306
02407
02308
02309
02310
02311

02312
0231
0211aA
0231%
02516
02317
02318
02319
02320
02321
02322
02323
02324
0232%




2339
2369
2361
2302
2343
234
2365
23%0
2387
2344
2369
2159
211
2352
2343
236A
2358
23%¢6
23%7
2348
2359
23u0
2l
2362
23¢3

PRI

235
2304
2347
2306A
2309
2370
2371
23712
2373
237«
23S
2376
M
2378
23719
2360
2.1
23k2
23F3
2364
2365
230he
2InT
239A
2349
2)vo
27y)
2Iv2
233
2394
2195
2398
2397
2398

Svo

6190
620
630

6A0

650
669

670

N0 610 (sleIM

Tls0.

T280.

H1) 590 Nzl oMM
Tlsllow(MI®{APRIToMIsAFR(Lel o))
T22T2ewiMI®)arA) leMIoAFA(LoloN))
Tls.5eT)

128,501/

12z ()

IX=1AHS (MZ7(1/))
TSIIETS(1)eTI@T22C (IR INLES1X)
IF 1lokel T, IGA) GO Tie nl0

FITISF (1) eTleC(IHT=l s IILEs LX)
TF(LISIF(()eTloXN] LINLF)

Tl=n,

N0 SUU H4s) oMM

MAZMR(M)
TIsTlew(MI®(AFRILoMIcAFR(L1eloMII®(AFA(LoMA) sAFA(I®LoMAY]
TTOLI=TT (L0, ,eSeC(INY e INLFolX)oTd
CUNT (NOE

CunTiINE

T ek

(K=l

IF (LAKS(LIFVT) EN., 11 OKsl,/7A(1)
4RTTL (9e6A0)

FOROAT (1M0//7408 1o 12Zs 1Xe ke HA) VOLs MASs WY) WMy wTe/)
voLey,

XMEV ,

«Ts0,

TV=U,

THE0,

Ks[A(S]))

JaIA(S)

N} £SO IslelmM

VIL3VE( o TV

Tvs,Sev(iD)

VOLEVI o TV

AMzAMe }

TM=TVerE)])

XH22e T4

TI=(OKSF (T1e®TH (1) eTS(D)=TT(111/TNN
T2aTlepp (1)

WTzaTeT2°V (]}

HAZ (+S® (A(KI®® goa(Kel) 00 ) 00 (], /FLOAT(UI)
1Z=M2(1)

1x=M2Z2 (2]

NRITE 1900601101701 X0A(K)sRASVI'LIXMeT2eTLowT
X=xel

FNHMeT (AlaslFTF13.5)

10 140 nsleM)

RESINND )

Nel nlp lalelnM

F(lisn,

TF(li=sC,

TSilien,

TT(l)sn,

00 12C [GAsl.iGM

HEAD (31AF3

HREsINL 2

00 710 INRs14(GA

DSN
DSN
osn
DSN
OSN
NSN
DSN
DSN
0SN
oSN
OSN
OSN
OSN
NSN
DSN
NSN
nsN
DSN
OSN
OSN
DSN
OSN
OSN
OSN
OSN
OSN
0SN
OSN
OSN
OSN
DSN
OSM
OSN
OSN
DSN
OSN
OSN
OSN
oSN
DSN
DSN
DSN
LISN
OSN
DSN
NSN
OSN
OSN
NSN
OSN
nSH
DSN
ushH
DSN
OSN
NSN
OSN
DSN
OSN
OSN

021326
02327
02328

02329
02230
022331

02332
02333

02334

0233%
02336
02337
02434

02339
02340
023s1

02382
023A3
02344

02345
0260
02347
02348
022349
022350
02451

02:%2
02353
02356
02355
02356
02457
02058
02159
o2:160
02301

02362
02363
02364
02695
02466
02367
02364
02369
02370
02471
02372
02373
0247
02371
02376
02317
02314
023719
02380
02381
02x82
02383
023u4s
02348%
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43

2399
2560
25¢1
2AT2
2403
28le
2408
2604
2e07
240y
2409
2410
2611
2612
2413
2A1A
2418
2elh
2417
2n 1A
2419
2420
2621
2622
273
e’
2ecS
26046
2427
2428
24¢9
2+20
2431
26432
2433
28JA
2625
2638
2607
2433
2039
2AA0
2641
2842
2443
2AeA
2845
LYY}
2447
2eAp
2849
26%0
2451
2492
2483
2AN
2455
2456
2457
2eLA

680

690

700
710
720

730

TAQ
7%0

760
770
7680
790
800
al0

QFAU (2)AFR

IHS IHYL 0 1GA=(Gh

IF (IM5TL.IHM) GO TD 710
INLEslGa

IF (11h,FQ,i) IDLEsltiP=1GR

0V 700 Islelm

T1s0,

T2s0,

0N 641 Ms] oMM
Tletlow(M(o(Abnllovrosari(lelom))
T28 120w (MI®(AEA(LoMIoAFA (Lol oMy
Tls,Ger1l

T2s,5°T2
TS(LIETS (1)« TIaT20C (1114 1OLF oK)
IF (LuReLT.IG6A) GO TP Tun

FULISF (1) eTlOC(INT=11INLEWK)
TFI1I=Tk (1) eTECOXKI(IOLF)

Tls0,

NN 690 lzleMm

MASHR (F)

TisTlew(MI®(APR(LoMIcaFR (Lol o)l I ®(AFA(LIMAYeAFA(L ol oMal)

TT(1I8Y) (1) 0,c5°C(1HToIULESK)®T]

CONT DIk,

CHNT TG,

CONTIM E

nn 7130 1slelM

FULI =(CK®F (LI®TF (L1 (S(1)I=TT(]))/TNN
WRITE 197500 e (F(l1olslelin

COND INUE

FURMAT )1yg YATERIALel&s/ (IP1OF12.5))
RETUSY

PURMAT (1nQ///796H  N® nN/V INTEUHAL HY GRNUP ANQ 20NE )

FORMAT (1H0 57 ¢m(2Xe2HZONETIe02))

FURMAT (1HN//773AK  F(SSION INTEGRAL BY GHOUP AND ZONE)

FORMAT 114slPbFLJI,S)

FIIRMAT (1HMU///388  TFPANSPORT [ATEGRAL BY %QNUP ANU 70rE)
FNRMAT (IM0///746H NIGI®C(GeGPI®N® (GP) LHTFGFAL 8Y G AND 20NF)

END}

SUMRNOTINE PASS? (VeC eNeF o XNoOF o XNOoMAOMZ o [MM IGMo LM ) [P o 11iP ¢ XKE+FQ

1enGl

COMMON ZALPIAZ LOAFReTAUASCATIoSCATTPoBAL o XLAMAX ¢ XLAMINSEVMAXIEVM

LING IFREsFSHMe INEGIKK

COMMON 1A (IN00) sALLNPAR)

OIMUNSICN CrIrMolGMelie ACTIMal) e XN(IMel) e XND(IPelYs VIINs F(L)

INF(LYIe 1A(L)e MZ(1)e CHMI(a)e XRF())e FU(l1, NG(1])

EQUIVAIEIICE (TA(MI o ISCTIe (lA(EIolZMIe (L1A(13)4INMTI
LOIAC33101CCIe (1A(39I0TCVTTe (L1A(SL1oMMls JA(LIeEV)

eA(lloxt ALY e (AI16) a2 LAYs (A(ITIGEPGY) (1A(27101CM)
EQNIVRLENCE (1A (21)430M)

CONPLEX ALAJRLASTLA

OIMENSTION ALAIN) e RLAIS), TLAIS)s SLACLIA)
PHASE b

AMSTA(]Qb) » (b

¥sJ.0

1CT=0

IF (1IPPL.GT,1) GN TD S0

IF (EV.LT,1.00 G0 TO 230

FTLME0 Y

(1a(321+Lc)
(A(3)4EPS) e

4

NSN
OSN
SN
DSN
OSN
OSN
NSN
NSN
OSN
OSN
OSN
OSN
NSN
NSN
0OSN
OSN
DSN
NSN
NSN
0OSN
OSN
DSN
OSN
NSN
OSN
OSN
osu
OSN
DSN
DSN
NSN
nsN
NSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
ALPHA
ALPHA
ALPHA
OSN
OSN
NSN
NSN
0SN
NSN
OSN
OSN
0SN
NSN
OSN
OSN
OSN
OSN
NSN
0OSN
NSN

02186
02,87
02388
02.89
02390
0239v1
02392
02393
02.09s
02395
02194
02197
02394
02399
02400
02401
024ye
02403
0240s
02%0%
02«00
02e07?
02504
02409
02s)0
02s11
02e12
02411
02«14A
02415
02410
02417
024)K
02«19
02«20
0242)

02822
02621
02626
0242y
on(02
0nvoJ
00060«
02627
02420
02429
02430
02631
02632
02433
02434
02435
02436
02637
02438
02439
02440
0244}
026082
02443




2059
2+£0
FIYA
2602
PR3
260A
2605
PLYY
20e7
2618
26469
28Ty
2671
2472
26473
2ATs
2078
2676
2477
ReT8
PATY
2A40
2Apl
JeR2
2413
2A6A
2065
24bkn
2AK7
FLT Y
2A9
2699
2451
2642
2493
2494
249%
2696
2667
2098
2499
299049
2501
2502
25¢)
2508
2508
2506
2507
2s¢Aa
2569
2510
2511
2512
2513
?Sle
251%
2%1ls
2517
518

10

29
30

o0 on
o

90
1vo

on 1t 1=legn

FThrsh YaleF(1)evi ]
P ACEEV/F TMP

1Y 30 I=)leln

DO 20 y=lelGH
AN(LoJ)=XN (T 0d) /FTMP
E(l)chpACeF (])

T s ¢

non 36 1 s (s IGH

34 4AKT 8 ¥RT o XRF (1)

kT

XKT = 1,0 / XAy

nn 36 1 s 1, 16M

IKE (1) = KKE (1) ® >KT
IPRE=2

lumsz]

1CvT=0

FPSXSEPS

xLAa=1.0

FSUM= THP/EV

PRINT &0

FORMAT (®] 1¢} XLA EV F=0LD
IF=NEW H Q CHI REAY
e lMaGge,)

GO TO pu

FINU SCALING FARAMETHR

CUMPUTE NEW F (l1e Eve FSUM = TEST FOR CONVERGENGE = SET lcvT
CONTINIF

F TMbsg

00 79 l=zlslM

F1lsG.n

oD 6V JuslelGM
FlshleakE(1G)®XNIL1G)
CunTINIE

F(Ti=F]

FTMPzP TMPoF LoV (])
CUNTINNIE

TeST PGH CONVERGENCF

CoMT INLE

EvzF TMF/FSUM

FuTRA0S(FV=1,0)

1P (EVT.LTLFEPS) ICVTs)
COMPULIE Ciel (K) FUR N 8 24 S
KSNs=1

00 110 K=2.5

KKsK=]

KSNSKSNY (=])

CalKe0, ¢

10 100 Islelm

LsMat(l)

LesTABS(NZ (L))

FFaF(l)eex

vi=vil

UF IsDF (T)

No Y0 l1Gslelck

CHIRSCHIXKs )IKSNov(eOF [oFFeCIKKslbLoL))
CONTIMIE

OSN
nsN
OSN
DPSN
USN
OSN
NSN
NSN
NSN
OSN
nsN
OSN
NSN
DSN
DSN
OSN
DSN
DSN
OSN
OSN
0OSN
NSN
OSN
nsN
NSN
DSN
DSN
NSN
NSN
NSN
NSN
OSN
OSN
OSN
NSN
NSN
OSN
OSN
OSN
0OSN
OSN
OSN
OSN
OSN
NSN
OSN
OSN
OSN
TSN
NSN
OSN
OSN
OSN
NSN
OSN
OSN
OSN
NSN
OSN
OSN

024A0
02445
0268h
024467
p2esen
024649
02450
02451
02452
02453
02456
02455
02e%0
02457
02454
02459
024060
02461
024482
02463
024h6
02605
024064
02467
02464
02469
02470
V2671
02672
[ TLR K]
02474
02475
02476
02477
02478
02479
02440
02e81
02482
02483
024A6
0248%
02eHh
02417
02«na
02449
02890
02691
02«92
02493
U294
0/249%
02490
02497
02494
02499
02400
02501
02%02
02503

49



50

11

120
130

1A0

150

CHL(KK) sCHIK
CONTIM)E

CONPUTE B FROK EV)F(1)e Q(14G1s V 111) C (F)06)LL
Alsl

H2s0

IHeIHT=]

NO 130 1=lelM

Lsiia{ly

LSLARS (RZ (L)1

vizvil)

NFLsNE 11)

FFsF (1}

U0 120 1Gsl,1G6M
Hlanlevi®FFeQF 1oC(1he1G)LL
KSN = |

NiG = 6,0

Fl = bF

N LIS K s 1e A

RSN s =1 & xSA

Fl s §]l ®FF

NG 8 Q16 » KSN © F] ® C (KelGeLl ® OF]
CONTINIE

M2 s 82 » vl ® QTG

CUNTINLE
conTLroe.
He(le0/EV=1,018R1+R82
LEs)

L T%)

2 LT

ALA (M) =R

10 lab =zl 4N
189=-J
Ala(I)=CHY (D)
caNnt It

CALL VEWPOL (NoALAsK{ Ao TLASLEISLA)
IF (LE.FO,0) 0O TO 2%9
FPT=l,0p=1v

PO 1SU 1sleN

JsleN

SLA(I) zAhAG(¥LALLY)
SLA(JISRFAL(RLALL))

OEL=ABS (SLACLY /SLACN

IF (SLACL) ¢NE-V. 0 aNN1eOELGTEPT) SLA(J)SO0,0
SLAGDI =aAVAXT(SLALY) « 0,00
SLA(l)sAKSISLa (I =1,0)

IF (SLACJ) 4LTeleV) SLA(L)ISSLA(TLI/ZIS{AIJ)®.000011
CONT INE

NELSSC AN D)

XLASSLAIM)

N0 16l 1slsN

JsleN

IF (SLA(]l) .GE.NELY GN TO 160
tLASSLA(J]

UELsSLA (D)

CONT INCE

SCALE F (11 eXN(1eG) o (XNUILsGoM) = IF(1SCT,aT,.0l1
CALL SCALE IFexXLASIM)
[IsIMe G

OSN
DSN
OSN
NSH
NSN
OSN
NSN
DSN
nsu
0SN
DSN
DSN
OSN
OSN
OSN
nsN
NSN
OSN
DSwN
DSN
nsN
LSN
(OSN
DPSN
TISN
OSN
NSN
OSN
OSN
OSN
OSN
DSN
OSN
OSN
NSN
OSN
OSN
DSN
OSN
NSN
DSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
OSN
NSN
OSN
DSN
DSN
OSN
NSN
DSN
OSN
NSN

02506
02%0%
02506
02507
02508
02509
02510
o2sll
02s12
02513
02%1s
02518
02%1e
02s17
02s1la
02%19
02%20
02421
02%22
02523
02474
02%2%
02%2n
02v27
02524
02529
02!-30
02%21
02% 32
02533
02%3s
02513%
02536
02537
02538
02%39
02540
025al
02542
02543
02%64A
02545
02Leas
0257
0258
02%49
02550
02551
02%82
024543
02554
025%%
02556
02%%/
0255k
0255%
02560
02561
02%62
02563




2579
250
2%F1
2% 2
2563
2584
2584
2586
2587
2Shd
259
2540
2S¢yl
2542
24593
24994
2545
2596
591
7594
2599
2600
2601
2602
2603
2604
2605
2n0b
2007
LLIL
2H09
2nly
2611
2612
Z2nl3
2nle
2615
2616
2617
2ah1 R
2819
2620
26¢1
2822
2673
2626
2675
267¢
2687
PLYY ]
2529
26010
2h51
2AK32
2h33
2534
2635
2634
2637
263y

170

180

199

290
210

c
220

230
240

CALL SCALE 1xXMyXLALLIT)

1TsPepn

IF ((SCT4GT,3) CALL SCALF (XWO+XLAWIT)

PRINT 179e 1CCoXLACEVeFSUMel TMF R824 (CHI (T1sRLA(I1s1sl0A}
FORMAY (15¢1POEIS,04103L12,44/3(95X41PIEL2,4/71/)

CONPUTE SOURCE TERM € 11461
Fi6z0,0

QLH=0,0

tu=intal

N 186 l=leIGh

FGIT1=0,0

AuIlien,n

FSIM=0,0

00 210 I=1.1M

NF(=0F (1)

rixski))

L=vallhy

LesTABS(Z (L))

M=ot

FGrev]erlxepFl
(SIMZFQIIMeV ) OF [ X

1 200 Ih=lelltm

KSNE ]

ulG=0,0

FleFIx

NG 19V xx22,5

xr.zK-1

KSnz=1eK3N

Flshlep]x
N16=Q1GeKS 19F LoCIRKe TGoL) *DF [
CON{ Inng

AllelGranly .

oG (lG2=3G1R) *nlGev]
96ueALuedlcevl
FGI(GI=FOG(IR) *FGTEC)INI1IGoL)
FORIPORFGIOCI TN IGIL)

CUNT I[N

CONTIHue

160=10Me |

26 (16P) =064

FGLIGP) =FGG

IF (I1CC.GE.ICH) GN TO 220
EPGE) (OLGFGG) @6 ®EPS) / (1GMe )
ZLTSARS (XL A=14V)

IF (ICVT.GT.0eANDoXLISLT,EPS) GO TO 220
RE TURKN

CONVEPGED = FINAL PRINT = RETUKN
COMTINUL

JPUES]

PE THIRM

EV +LT, 1.0
CNuThime
WRILIE (9+2401EV

FURMA( (®p * o EIGENVALUF IS LESS THAN 1,0 = NO PRE-INIT,CAlC. O

IDNE = EV s ®lPERA.6)
1PREs)
RETURN

OSN
DSN
DSN
OSN
nsN
OSN
USN
DSN
OSN
OSN
OSN
DSN
DSN
OSN
DSN
OSN
DSN
OSN
0OSN
DSN
DSN
OSN
DSN
OSN
DSN
OSN
DSN
DSN
DSN
OSN
OSN
DSH
OSN
OSN
OSN
OSN
DSN
DSN
DSN
NSN
DSN
OSN
OSN
OSN
OSN
OSN
nsN
OSN
DSN
OSN
DOSN
OSN
OSN
DSN
OSN
DSN
DSN
OSN
0SN
OSN

02564
02565
025606
02%07
c2%6H
02569
02%70
02671
0272
02573
V257«
02%17%
02876
02877
02578
02579
02540
029481
o2%u2
02%63
02%H«
N2%8%
02586
[ X1 F)
02%A4
025R9
02590
02691
02492
02593
02594
02%9%
024996
02597
02598
02599
02600
02601
02602
02603
02604
02605
026006
02607
0260H
02609
02n10
02611
o2ovle
02613
0z26le
02n1S
02616
02617
02618
02619
02020
02021
02622
02623

51



52

2639
A6A0
20A]
2062
2643
205A
20AS
2hen
26A7
2643
26049
26050
2nS1
2652
2453
2056
2858
2656
2657
2058
Ase
2660
2461
2162
2663
26564
2605
2006
2667
PLLY ]
2hng
2670
2671
2012
enT3
267A
2578
26764

2617 |

2078
2673
2610
2hel
PLYTx ]
20663
LL LY
20kS
26K6
2ne?7
L]
ELCL)
2nv0
2691
2n92
2693
209
2698
2694
2897
20698

250

260

20

30

A9
S50

60

70

80

90
100

COMTINNY

MRINT 2600 1L E

FURMAT (o0 FROM NI'WbAL, (Fe 8]1h® NO CONVERGENCE DR AOsO®]
RE TURH

nn

SHHRHOUTINE HERPOL (INeAsReToLESS)

(IKENSTION A(11e AN(2)s BN(21s LNL2)) S(1)

COMPLEX HIL ol (1) oPNIZ)02(2) 00MeUIACCZ

EQNIVALENCE (ANsPNIs (MN4DMI s (CNe )

Nsl()

Nlshel

IF (RLAL(AINTII) ¢NEoOeoNR,AIMAGIA(N]IYI I 4NE,O,1 GD TO 30
R(Nlso,

S(NlsO,

NeN=1

IF (NelToll GD TO 10O

S(l1s0,

ARclrs=a(2r/7a0l]

RETURN

IF (N,Eu.1) GO TD 20

IF (REAL(AI1) ) EQ. 0. oAU AIMAG(A(L)1,EQ:C.) GO TO 160
PsNlel

M]s2SeN

Nls0

IF (1L£,RT.0) Ln TO SO

VD &0 1sleN

T{se(1

an Tn luv

Cls=A(21/A111/N

CALL SCHTACN (NoNsAsCZsR,T1

Lsh,
NN 60 1sleN
VasCARSI(R(L))

T(MP=1)8=v

IF (VoGT.X) Xxsy
Ttl)sZ=CAHSIRINILY

78X/CN

CALL SCPTACD (NsVUesToeZ¢PNsDN)
IF (ANLLE.D,) GO TD BV
Z12)sl,le2(1])

1@

CALL SCPTACO (NeDeToZ(1)+PNI]1sON)
1sl

XsCN()=CNIT)

I¥ (ABS(X).LFE.,0l®CN} GO TO 0O
XsCN(3) cAN(3)1®%X/ (aN(1)=AN(I))
IR IEIATRY]

CN(lisx

A3 sah(

an 10 70

JsCu

T8leE=1642CANS(C2)

IF (hel Tev) USy

Y8lST704/N

ne vo IsleN

Xs(l=1)/N®b,20320Y

R(YIsl,
T(IIsLe(CHPLRICOSIX)oSINIXIYI LD
conlimiF

Xsie

(SN
USN
DPSN
OSN
PSN
DSN
DSN
NSN
OSN
NSN
OSN
DPSN
DSN
OSN
OSN
OSN
DSN
DSN
OSN
DSN
OSN
OSN
OSN
OSN
DSN
OSN
0SN
NSN
OSN
OSN
NSN
DSN
OSN
SN
OSN
OSN
0SN
0SN
OSN
DSN
OSN
DSN
OSN
OSN
DSN
DSN
NSN
OSN
NSN
OSN
DSN
OSN
NSN
OSN
OSN
OSN
OSN
OSN
DSN
OSN

02624
02062%
02020
[ FLY X4
026024
02829
02430
02631
02n)2
02n33
02636
0263%
024636
02+37
02638
02639
02ne0
02nal
02642
072643
02684
02045
02646
020647
02LAS
02ne9
a2ns50
02651
02652
020%)
02454
02655
026%¢
02657
0265y
0726%9
02060
02anl
02662
02663
0266A
0266%
02666
02667
02668
62669
02na70
02a71
02672
02673
0207
02A7S
02676
02677
02478
02679
02440
02681
02682
02683




2699
2700
2701
#2702
2703
274
271308
2108
2107
2708
2799
2710
2111
2712
21713
271A
2113
2716
2717
213
2119
2720
2121
2122
2123
2726
2128
212K
2127
2728
2749
2730
2731
2732
2733
273A
2735
2750
2137
2738
2739
27Ted
2741
2TA2
2743
276a
27AS8
2740
2lsy
2T4R
2749
2750
27151
2152
2753
2754
27158
2756
2157
27SA

110

120

130

140

160

170
180

190
2ve

210
220

230

hxsy

Ml 1Ay NRs].N

1F (RIMR) FNL0,) %0 TH )10
LALL SCPTACU (NeOeasT(rH)¢PNoUM)
YEANSIANI L)) salSIANIZ))
VEARS (RN(1) 1 0ARAS(INLZ))

IF (Y.GT.V) GV Tn 12¢
PzY,

HKZNKe ]

61} TO le0

CONTINIE

nisAiy)

2T IR

DN 13V [=zl.m

IF (1.€0.NR) GO TH 130
anE (Z=T( )]

CONY INUIE

PNzMle/ N

W (R) =Py

(F 10h,e0etl) G) TO 170

011 1Sv =N

1NsT (=)

NlzNlel

IF (M1,LE4.MT) GO Tn 100
LE=?

RE TUHI,

MY LHO IsleN

AW =T

IF (1ARSILE).LT,1) G1* TO 220
i 210 4R=1eN

CAlL SCPTACH (NeNoAsRINR)SSININ)T)
2=

BNl 2a4S (SINLIIsCNLT)
HN(2)84nS(SINI e 1)) eCM(2)
XsCARS (M) eN

Nell,

IF 1X.EN.0.) GN TN 200

on 19U [=2,nl

NI=Nele(
2ECNPLIIANS(SINT=1)) «aMS(SINIL))
dsid=T1(111/x

IF JICNIL)oLELU,) CNI(Y)20,
1 (ENte)olEeQy) CNL2) 80,
S2CAHS ()

IF (WeFn,0,) (-0 TO 190

wat XP)IALOG (M) / (1=1))

IF (WoGT.N) Usw

Xxzve (y=11/1

CumMY Inng

S(NMISQ,

IF (MeFUyu,) (p TN 210
LRILIES PLT]

CONY INUE

IF (N.EALIN) RETURN

00 230 IsNleIN

R(1=C,

Stlis0,

RETURM

EHly

SURKOI'T (NE SCFTACD (MeMeaeZeCol)

NSN
DSN
OSN
NSN
OSN
DSN
NSN
USN
0SN
nsN
DSN
NSN
NSN
ISN
OSN
OSN
OSN
NSN
DSN
OSN
OSN
OSN
NSN
OSN
OSN
OSN
NSN
NSN
NSN
DSN
NSN
ISN
OSN
05N
DSN
OSN
DSN
NSN
DSN
nsN
DSN
OSN
OSN
OSN
OSN
OSN
NSN
OSN
NSN
OSN
OSN
0SN
DSN
OSN
SN
DEN
NSN
DPSN
NSN
OSN

02686
0264Y
[F1Y.13
02hAT7
02¢:AH
020n9
02690
02671
02n92
02693
026946
02195
026vn
02697
0269
02499
02700
ozr0!l
o2r02
02703
0273
02705
02706
o2r07
02708
02709
02710
02111
02712
02713
0271
o2r1s
0271n
o271y
02718
02719
02720
027121
02722
02723
02726
0272%
02726
02727
021¢n
02729
02730
02731
02732
02733
027 3¢
0273
02736
02797
02734
02739
02740
02741
02762
02743

33



54

e/%e
2760
27n1
27¢2
2763
2764
216%
2766
2767
2169
2709
27711
27111
27112
21713
271a
21718
_2QT1H
2117
AL
2719
2149
2Tl
27102
2783
2Tne
2768
2Ten
27,7
27T1A
27Tu9
27190
2791
2192
2799
2TyA
27"%
2746
27197
279N
2159
2m)0
2Rn1
24062
2103
PR0A
A0S
LI}
a9e7
PLYY )
2809
2410
2all
2812
2413
2414
2415%
2nle
227
2414

10

20
30
AQ
50

10

NIELSIIN EMI (S)e FM21%1) ACLlLs Z(1)) CIlL, ELII NSN

GATA EV1/750% SCPTACD CA)L)ED WITH Ns / NSN

NaTA £N2/%0M SCPTACQ CALLEN WITH Ms / DSN

ATA URLI oDELZ4DELI/TAS140N0000000000000058+)6A26000000000000002B,17 NSN

121049004 ,0v000000108/ NSN
IF (NgLTo0sNReN.BT IN0N,NR.MeLT4s0.0R,NsGToN) QO TO 50 NSN

TaMone] NSN

un 10 gslele2 0SN

Cla)sagl) OSN

E(JIsb,y oSN

tgelrsac) OSN

E(aslizn,0 OSN

xsz() OSN

s/ (2) OSN

AXsdHS (K] OSN

AYSAHS (V) nSN

1IF (NeFQ.0) GO T &0 DSN

J0 30 xsleN NSN
JMAXSHINN (2@ (NaK] ol e29Ms]) NSN

1siitly NSN

T2sClz) NSN

sk (1) DSN

J2sk12) [/ 23]

Ctlisxe)l-yeT2.a(20K0 1) NSN

Cl2IETeT]e x0T A(20Ke2) OSN

e (lI1SUELI®(AXOVIsaYOV2sELIOABRS (A (29Ke]) ) onEL2° (AXOABS(TIL sAY®ARS( DSN
1t2mn NSN
E(21GELIS ((AYOVIeAXOUD) oDELLI®ABS (A(29K02) ) sOEL2* (AY®ABSIT]1eAX®AR NSN
Is(t€ry DSN
IF (JMAXL.LT.3) 00 T2 30 OSN

JN 20 ysdeuMare2 NSN
TisClu) nSN

T2sCl0e ) OSN

Vist (J) NSN

vesElue 1) OSN

ClulsseTlayeT2eC(u=2) oSN

Cl,e0))mYOTleX®T20((.1=)) OSN

ELJIShFLS® () (AXOVIeAY®V2) o (E()=2) 'DELI®AHS (C(Je21111eDEL2® (AX®ARS( DSN

ITlieAre RS (T2 SN
Fl.3e))1oELI®(({AYSVIeAXOY2) 018 (J=1)eDELI®ANSTCLIS=1)))) eDEL2®TAY®AB (ISN

I1S(TIIaX®ARS(T2))) DSN
conTiae NS

COUTINDE OSN

SR TUN) NSN

CAIL ) AHRT (1eFHM1oN) DSN

CALL LAMRT (A} NSN

CALL LABRT (l1eFH24M) NSN

END NSN

SUMHDUT (NE SCALE (AsHeT OSN

DIMENSINN A (1l OSN

0o 10 xsley DSN

AlK)sNeA (K] DSN

CUNTINIE OSN

RF,TORN 0SN

ENQO DSN

SHRRONTING FINPR (XNeX ToT3eTSel o 10K IMoNMe [DIo IZP) IKMIMT+XNBe ] GP oM OSN

1EoRASRAVIVIF o 1P eKHIoKMO 0 JJA 0 JJOoMZ o1 ZM ) XM} o MS )MF ¢ MG oDF s VE 1 Qe SHT NSN
. DSN

FIMAL PulNTS OSN

CHMMON ZALPHAZ LOAFUsTAHA)SCATToSCATTPoHAL o XLAMAX e XLAMINIEVMAXIEVM ALPHA

027AA
027aS
02746
02767
02748
V2749
02750
02751
027%2
02753
0275A
0275%
02756
02757
02154
02759
02760
02761
02762
02761
027ys
02755
02766
02767
02764
02769
02770
V2771
027712
02713
02714
02775
021776
027117
02774
021719
02740
02741
02782
02743
02784
02785
0278k
n2’e7
02788
02789
02790
02791
02792
02793
02794
0278%
02794
02797
02798
02799
024800
o2u01
02802
oo002



2H19
2420
M2l
2822
2neld
2R2A
2305
LU
oue?
2NFR
2R29
2R%n
2431
2R32
2441}
2034
A0S
L]
2437
2R38
2R39
ZHe0
2Hel
2Ame2
AMe}
2il%4
REY
LTI
2Re7
286A
248y
EL YL
2051
M52
2443
anse
2A5S
2HY e
28,7
2R%9
2149
2060
291
24962
2463
2WHA
2065
2unh
2HGT
2868
219
2470
%71
2812
2873
2878
ARIS
2RTAH
2”17
ANTA

1v
20

30

AQ

S0

60
70
8y

90

100

11o
120

139
180

15n

lon
170

I (Mo IPRE «FSUMe [NF.G oK

ININEMSTIN XN)IMe 1Ml o XJ(1GMeIMONKIs TI(INTFe1ZP)s TS(INIelMIe CUIM
IMe(LNeMTI o XHA(TAPI e MFITMI e RAI(P)Ie RAVIIPIe VIIPLIs F(IM)
El)e KMe(JJG)e MZITZHIe XMD(MG)e ME (MS)e MG(HSIe OF (IM1e VE(D)

NINENSTeN SP 1 IMelie ) (1Me])
CIMMON TALI1000) sh(IVnNON)

FOUNIVALENCE (TA(L)eI00e (TAI3IIICCIe (1A(2)4LC)) (UNs1AISBI I
YEMIsEFSIe (FVedildde 1LA0AILIAITe (IGela(eN))s (LA(31e1SCT)o

TIA(Ch) e (ENeAII2)10e 11 THeTAIC))

PUHOTVALENCE (1A(L ) oINT)

PORMAT 1 IMLelDelXelMeeXo[BobXobb (SeA//)

WRITF ("1020) (1eME (1) eRAITIoPAVILIIoF Il oviT)elnlelP)

ALPHA
ALPHA
DSN
nSN
NSN
OSN
OSN
TISN
OSN
OSN
DSN
OSN
DSN

PNRIKY (110 eSAe4HZNME eS4e LINFTHAL RADILe34,13MAVERAGE RADII +AXeBHF TISN

LISHRIUIS e 104 e AnVOLNIME /0 1215 04E16,7) )

WR(TE 163y

FURMAY (I0MIFLOX WY GRNOUP ANUL SPACE POINY///)
“AAsl

Hisz?

MCEMINGIMR TGM)

MRTTE (9+60) (1a12NA40C)

NRITE (9700

nh S0 1zl Qu

HRITE (2enN) ToMEIL) oHAVI]) o IXN(ToJ] s JBMAINC)
AzMAY T

MhzH(le?

IF (Ma,LF,T1eM) GO T wh

FORMAT 11H0eeA o) TH JONE  AVG RANIUS T (3Xe“MGROUP 130311
FIsRNAT ) 1m0

FUNKALY (21Se1PEL12.541PTE1A,5)

IF (ISCT.T,1) GO 1O 130

on Lln realgrie

dRITE (Ne)E€QIN

Masl

is?

MCSHTNRIMH . [GM)

WRITE (J¢6V) (Tol3MAWHC)

SRITE (4709

0 106 tslelm

WHITE 1o ) YoMELL) oAV 0 (XJ(JeloN]) s JSMAGKCY
‘1AZMACT

UGELL LR

It (MALLF.16GM] GO TO 90

CuntT N

FOMMAY (1SH)ICIMRENT HUMIER. 134254 HY GROUP AND SPACE PDINT///)

(UMP F) UKES
CaLL SSWICH 15,15vw5)
IF (1SWwS,t0,1) PUNCM 140s 1DelC

FORMAT (18X FLUX DNMF PROBLEMs18s0Xe16e7H FLUXES+29Xe8H 10 CARD)

1IF (1TM.Fu,C) GO TO lue
ASSIGW A0 TO L
KBclGles

N9 170 nAsleKr
KCzlGP=nA

NU lou I=lelM
TEMPSXN(]eKA)
X%)Tena)3XN)) oKC)
XN(LeK(.)STFEMP

CONT INUE

GU TO Le (1R0e200)

DSN
oSH
USN
OSN
DSN
OSN
OSN
OSN
OSN
NSN
DSN
PSN
USN
OSN
OSN
DSN
DSN
OSN
OSN
DSN
DPSN
OSN
OSN
OSN
DSN
NSN
DSN
DSN
OSN
OSN
DSN
(1SN
OSN
NSN
OSN
DSN
OSN
NSN
DSN
NSN
OSN
OSN
OSN
DSN
NSN
OSN

00003
[ LINITY
N2804
02uny
U2n0h
02rur
020UR
o2ul9
02aly
021
o2ule
02113
02uls
02nls
02ul16
o2el?
oz2rly
o241y
02820
o2u2!
02u22
02023
o2e24
02n2y
02uen
o2ct2r
02n2n8
02829
02030
02u31
02132
02033
02K36
024 3S
028236
02837
02K3A
02639
02060
02hn)
02842
02843
02nes
02KH4S
0284k
02ne7
02A4R
02M&9
02n%0
02ns1
02ns2
02053
02a%4
02h%%
02446
o2nus?
02n5Hh
0215y
02nn0
02no)

35



28179
2840
P-LLY]
262
P LT k]
2dRne
2808
2486
2807
28R
28n9
ELRD]
2yl
2842
2893
2R A
2KHSS
2896
2897
2448
2999
2920
2101
2902
2903
29¢s
29v%
29y
2927
2904
299
2910
2911
22
2913
21714A
2915
2416
27
291a
2919
2970
29,1
2922
2923
2924
2'12%
29,'6
2927
23EA
23¢9
2930
2931
2912
2933
2934
2935
293¢
2937
2958

160

190

200
210

220
230

250

260

270

2Y0

300
310

3an
330

340
3So

RAS(1Gen)/h

KCsJh

LUEIN AT

DO 190 KsleKA

IF TISKR.FQ.1) PONCKH 21ue (A(1)eISKC) KDL oK
KUsKCeé

KU=Kleg

REWIND A

WRITE (n)aN

REWINO o

ASSIGN 200 TH L

IF (1Tr.EQ,1) GO TO.1%0

CONT LM

PURMAT (1POF12,204MF) UXelA)

IF (I03,E1e0) GN TO «Sn

CALL NE«]l (KUDeTU3e6MaCT MAs6HT NOGS)
UALL PEal (KM&4TU3sOMACT CXebM POS, |
00 23y I=lelDs

on 220 yslel2»

T3(leJ120,0

no €3¢ a=l.n

TS(le,1 20,0

NO IS0 1Gsledm

350 JJdsleINd

IF (J0,kQ, 1) (0 TO 240

IF (KR3(JJ)EW,xM3(y0=11) GD TO 330
1E=KHM3 ()

00 d2v lI=l,lm

1F ) sMp (1)

IFIslans(NZ(IEL))

€2=0,»

IF (IE,NELIFLI) GO TN 240

E2s81,0 °
RA(11sE2®xN(]s]1G)

RAVIDI AL 8V (D)

Gy TO 320

Nno 3l Is]eMS

IF 1L NC 62000 GO To 310

1P (XP0(J) LEQe 0, V) GO TU 270

1P 1HE () ,EQ. V) G TO 290

IF (MT) 1 =1€E) 31043006110

IF IMF 1) NF, &) GO TO 280

L2zv,0

%0 10 310

E2=k 2k

an 10 M0

F2=E2°x101 )

wh TO 10

F2aE2eann (J)

CONT INULY

1) TO 290

CONTIquE

NEaKe (JJ)

N9 AU (s]leIN)

JSHE (1]
TAIJJeI8TI(UJeJleRAVIII®CINGIG)IE)®DF (1)
TF (INaoNEL0) TS(J(eT1aTS(,)0) 1)1 +RALII®C(Ns1Qs1EI®OFIT)
CunTINIF

CONT INE

NY 36w L1103

OSN
DSN
DSN
OSN
DSN
DSN
nsSN
OSN
OSN
DSN
SN
DSN
DOSN
OSN
OSN
0OSN
OSN
OSN
OSN
DSN
DSN
DSN
DSN
NSN
DSN
TSN
0OSN
DSN
DSN
DSN
DSN
DSN
DSN
OSN
OSN
OSN

osn
OSN
OSN
OSN
NSN
(SN
DSN
0OSN
DSN
1SN
DSN
NSN
0OSN
SN
DSN
DSN
USN
DSN
DSN
NSN
NSN
0SN
OSN

02h62
02ko03
02uos
02uoYy
a2nas
o2no?
020AH
02Kh9
024870
o2a71
02872
02873
0267s
o2L7y
02476
026177
0287H
02Kk 79
02uu9
N2uAl
072ny2
02M43
02h4e
[ELUL)
02m86
02uA7
[ PLLT
02nuv
02p90
02u9l
02192
021u93
02194
0219S
02nv0
02u497
0219K
a2n99
02400
02vul
02992
02103
0290
02v0s
02v06
02907
02914
027290y
02vlo
02yll
02912
02v13
0291s
02915
02ule
02917
0291A
02919
02720
02921

[0




2939
240
241
2982
29%)
29na
2948
29us
297
2948
299
290
291
2992
29453
A XYY
2995
2944
2487
29%R8
2%y
2940
29nl
292
2903
AMNe
29YnS
29nk
2907
298
2309
2910
2911
2912
2973
2378
2315
2316
2317
2478
2919
2910
2]
2392
2913
29334
2115
2996
2917
AR
2949
2990
2¥il
29792
2993
299
2995
2916
27
2998

kLT

am

3u0

3vo

A00

410
420
A30
440
ASO

A&0

ATO

A80

T3 (LelsP)s0,0

o) 36u I=l,1700
TILeI7ZPIZTIN G (7P)e T3 (Lo 1)

uasl

LLUET )

ACHINDB (Y10

WRITE 19+81N) ([eTaKA NC)

WHITE (Yee20)

on 18 Us),. /P

WRITE 190600104 (T111eJ) elsMALMC)
IF (lU&EN,N) AN TN «ny

“RITE 11eb6) (lel=Maem)

wHTIE 19420)

0N IV0 yategm

wiITE ("10630).0e(Th(TeJ)olsMALME)
MA=MA SR

NgzMije

IF (HA,LELINY) GO TO J70

FINIMAT (THO  COME+SXe¥ (10M  MATERIAL.13))

FOuHA) (K0
FUHMAT (Y1XelAe3XelPnM) 13,95)

FNRIAY (12HaSIACE POYNT.A (UM MATERIALSID))

conThsik

PRINT HATERTA)L TAHLES
WHITE )'lech(!
FrPMAT (Z2M]
DUB-LINSIES I §
LU UE DI

) @7 (slelM
Leng (1)
1LE(AdSINZIL))

IF L <EQe M ) SUM = SUM » OF (1} & v

comT g
IF (Sl Lk .0) GN TN 'iRe
RITE 19s6AaN)NySUN

FORMAT (/77207 OMATEHTALSs 140 11X ®MASS s21DF 18,67)

Ke[NTel

00 90 181K

Raviliz=n,

W 49 1G6sle(nM

rJ1I%er 10,0

CoOnTInne

M} 20 lhs].lliM

VEG = (40 7 VE (1G)
XJ1=0,0

no Stu laleim

1.sME (1)

LesleHS(MZ L))

VisviD)

DFlank (1)

IF (L NE. M ) GN TN 510
XNIisXN(1e1G)

TEMP = pF] @ XNG @ V] e yEQ
XJl s xyl o TEWP

RAV (1) 8 RAV (1) « TEMP
N 590 Ks1,TNM!

Jexoel

TEMP 8 KNG & V] ® nF] & ¢ (KelGel!

XJ (1GeJ) 3 X (IGeJ) o TEMP

MATEPLIAL TAMLKES/)

OSN
ISN
DSN
NSN
OSN
(SN
DSN
DSN
DSN
0SN
DSN
DSN
DSN
OSN

OSN
NSN
NSN
OSSN
(SN
TSN
(SN
NSN
DSN
TSN
OSN
OSSN
[ }3]]
OSN
NSN
OSN
NSN
DSN

02922
02923
02924
02vey
02v26
0227
072924
02ue9
02430
02n3l1
02432
02v3)
0223
0292)%
02"1)e
02va7
024 in
[ PR
Uoven
0291
02162
02'943
0294s
02v6%
02veh
0297
02'148
o2vey
02vsn
02951
vavs2
02453
02vS54
024548
0256
029s7
02954
021%y
029h0
02461
02762
02961
02176
0296%
02166
02967
02964
02'69
02170
024m
0272
[ FRNR)
0214
02915
021,
o2t
029K
02979
02940
029yl

57




58

29199
e
EDRI
1192
39
I0A
3708
33)6
gy
kDRT]
3239
3o
Ml
31
33
3)le
IS
le
Joir
LRV
33
3340
3921
3122
3323
392
3o2s
3386
n?y
3328
3929
3130
391
3
3133
3)1a
3138
33)e
3137
ERR L)
)9
RPXY)]
FREY
3)02
3143
B REY )
RR X))
30 b
397
3038
3239
31in
st
3INi2
3143
3734
30'4S
[ REYY
347
358

S0
slo

520

$30
Se0
550

So00
sr0

580

600
610

neo
1

OO0OOOHOO

RAV (L)) 8 RAV (J) o TLMP
CONT g

CunT Inig

AJI1Ge 1) 8X]

CONTIWIE

PRINT NLOCK FeIR HMATERIAL M
NH=0

sl

(Hs?

SICSMIN) (MM 14T

IF OIC,mToMM) WYLITE (945601 (MHe(loelsmAnel]

FORMAT (®0 GY,4(5Xs°SIGMA®,13424))

IF (MTLLE M) WRITE (2.350)1M4M
FIHAT (80  1®¢S54e0S(GMA 13}
mMmie 1

M) SIn (Gis]lelnm

WRITE (92SHU) 1R (XJ(TAIK) s K8MA s MM)

FUIHAT (16,10)615.S)

CINTL 4 e

4RITE (9e560) (GPe (RAVIK] s KaMNAo4M)
IF (MM,ARTLINT! 60 TO Sav

s)AsNMe )

RLEL AR

B3O T s

1ONTINIE

AMLITLINAL OUIPUT FOR PLP
(F (IPICLE,n¢ RETHIRN
PiPs), )

BURCIT AR LR A ]

(.svE(D)

Lstagsta2tL)

F 12DF (1)

visviD

W) 00" lel=lel oM
SPIlel's1sC(Selgel)onFiexnN(l 1G]
PIP 8 P - V] ® 5P (l.1G)
COAMTINIL

CINTLIE

Rl a PIw

PP 8 1,0 = Fip (P])

ARITE ( 99 627 ) Ple BIP

FOARMAT (/77 oSA0 @ ® @ FINAL VALUES FDR A) L GROUPS ® o o
204 oPl ue (PF2N,A, lixe eP]P s® [PE20.6 )

RETINN

E0t

SHBRNJTLIE PRIT (Pel)el2slioel
NI4EASTON PiLeol)

» 8LNCH TN gFE PRINTEN

11 INITLA), INER (GRONP)

12 FIN&, INDEX (A%NUP)

L LEMGTH OF FLUST OIMENSIUN OF BLICK
A HO)LER(TH TETIE TO PHINT )

(.1sl1

L2sll*7

1.28KINI (L2012

18812=L2

OSN
NSN
(SN
OSN
USN
0sh
Nnsn
(1SN
DSN
DSN
(1SN
DSN
OSN
DSN
DSN
(ISN
DSN
NSN
OSN
0OSN
OSN
osn
OSN
OSN
NSN
OSN
OSN
OSN
OSN
OSN
OSN
NSN
NSN
DSN
DSN
oSN
DSN
DSN
0OSH
DSN
NSN
OSN
OSN
OSN
NSN
OSN
NSN
NSN
osn
ISN
DSN
NSN
DOSN
NSN
DSN
OSN
NSN
OSN
1SN
OSN

02v8¢e
024y
02938
0285
02'14h
02vA7
02798
02989
024990
02191
02142
02193
02194
02195
02996
02197
[ FALT]
02199
0dvov
0370l
(BRI
03v03
0310e
03105
03Nk
03no?
03108
o0moYy
03910
o1l
oanl2
omll
031le
[ AT
03116
[ LI
03In1n
03119
o020
03421
03122
03021
03124
03n2%
03120
03927
03924
03729
031130
030131
03932
03133
0313A
03035
03130
03037
03938
03939
03140
039e1




3039
1100
Ml
04
i DX}
YA
MaosS
pEEY Y
37
1.8
3029

2V

30

AD

IRITE (Ve20) (A4l oLzl 1))
FIIRMAT (en lesA(5%eaSe13,2X) /)
1N 30 l=lel,

ALTE (950110 (P{lolt o)z loL2)
CONT I8

IL1sL2e]

(L2aL29

IF (1M, Ced) 50 TO &0

6N TN 10

chTh.me

HFE.TURN

S0 FURMAT ( 1Se 4PRE]S.S )

FNN

® 4 & ND FURTHER lNFO“l‘TION VIN INPU) ( FSFTin) ® ® @

EMRNIR SOUMMARY

ERROKR
0065

T

1veS
ovol

(SN
OSN
DSN
OSN
NSN
NSN
NSN
DSN
NSN
DSN
OSN
OSN
DSN

03ne2
03143
03466
0316y
03nes
0jue?
[ LEY )
03%69
03Insn
03IaSl1
03152
03uS3
03uSA

39



APPENDIX B
INPUT SUMMARY AND SAMPLE PROBLEM

The input required for DSN is very similar to
that of the original DTF-IV asg 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.

I1. INTEGER PARAMETERS Card Format (12I6)

Problem Identification

Right Boundary Con-

Nuamber of Intervals

Number of Energy Groups
Position of Total Cross

Poasition of Self-Scat-

Cross Section Table
Number of Specifica-

Nuamber 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-

Neme Description
o]

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

dition
IR

dition
124 Number of Zones
™
IMN Input Flux Guess
IEVT Eigenvalue Type
IGM
IHT

Section in Table
IHS

ter Crogss Section
I

Length to be Used
MS

tions for Mixtures
MCR

to be Input froam

Cards
MIP

hrary
MD

cluding Mixtures)
InT

Type
M
IIM

tions per Group
IDl

60

Print Angular Fluxes

Values and Notes

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

O/N = Isotropic/Nth
Order Anisotropic

Even - See Sec, III

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

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

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

Ses Sec. III

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

Prints Suppressed
ir<o

See Sec. IIX

See Sec. III

See Sec, III

0/1 = No/Yes

Print Balance Tables
Print Activities by
Print Activities by

Maximum 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

Otherwise Zero

0/1 = Floor/Truncate

Card Format (6E12.5)

Special Convergence Criterion {only used if

Normalization Factor

Parawetric Eigenvalue

Inside or Lower Limit on ll.o-xl
Outside or Higher Limit on |1.0-A]

Ip2
by Group
ID5
Zone
IDk
Radius
ICM
ations
IDT Diffusion Theory
Option
IC
Problem Starting
from Flux Dump
IIL
ations until |1-A!
<10%EPS
IXs
Limitation
III.
Name Description
EV
EVM
EPS
EPSA
non-zero)
BP Buckling Factor
DY Buckling Helight
DZ Buckling Depth
XNF
PV
XEPS Relaxation Factor
XLAL
XLAH
XNPM

New 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:

REAL
Reads Integer Values
by Format (6(11,12,19))

into Values Ki’Iui'Ivi

REAG

Floating Point
Values

(6(x1,12,89.4))
I,,IN,,V, for in1,6




REAI REAG Block Format®* Length Description and Notes

OPTIONS for RM E IZM Radial Modifiers - for
=&
the K, Modifications IEVT
Q E IG Distributed Source - on
(o] None None IM
1 Repeat Value IV, , Sanme for V Q E MG Surface Source - on IQM,
i i - W+
MG = MM*IGM
IN1 times
RS E IGM Source Spectrum - on IQM
2 Error - Interpo- Place IN, interpo- 1 st N - on
lation on Inte- lants beéveen v Q E J Source D f ribution - o
Allowed Qv i IQM, J1 = MM except Jl
gers not owe an 141 = IM If IQM = 1
3 End of Data Block Same MT I MTP Number of Materials from
ib
4 Not Allowed Place IN, interpo- Library
lants viih constant o} E LEN Cross Sections
ratio between \A LEN = IHM™ICM™MCR
and V“’1

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

R E Ip Radii IP=IM+l
DF E M Densities

MA I M Zone Numbers

MZ I IZ™ Material Numbers

The data blocks listed as Optional Data may or
may not be required from cards depending on the pa-
rameters but certain ones must be input from tape if
not from cards and others must be input in one form ’
or another, These are: Fission Fractions, Veloci-
ties, some sort of Initial Flux Guess and Cross Sec-
tions. Others, such as Mix Specifications, Radial
Modifiers and Sources are problem dependent. The
Weights 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 welights) (MM=]ISN]+1) except
for IGE = 2 when
*
Sypq = LIS E[ISN[»AQ
|
D E MM Direc-
tions
M Fissions - on IFN
IG Initial Fluxes - on IFN,
IG = IM*IGM
MB I MS Mix Nuabers
MC I MS Mix Commands | only for
MS > O
Mo E us Mix Densities ¥T = Integer and is read by REAI; E = Floating Point

and is read by REAG.
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OSSN = TEST PROBLEM = HATL &)

10 INENIZFICATION M. 40ER
ITit THEChY (0/(=REGN) aR/AUJOINT)
ISCT  SCAITE~ING (0/7RE(50)wURIC/NIM NHNER ANISNTROPIC)
1SN QUAORATURE I1SNe ke=le Neas2-1. ETC.)
1RE GFROMETRT (1/2/3spLanF/Cr  ( 40FP/SPHCRE )
ISL/Z1AR LEFT/NLOM) QUM IAkY CONDITTON (0/1/72=VACUUR/RLFLECTIVE/PERINNICI 1
124 Ne)MpER OF [ONES
1% NIMHER OF INTERVALS
1IF¥  INPUT 1UESS 1g/1l=F (SSION/FLUK)
TEVT  EIGENVALLE TYPE "Nrlr2/3/0752S0MURCE /X 7A)PHA/CONCENTRATION/NEL TAZRAD]INS)
154  NIIMBEW OF GRCUI*S
InT  POSITINN OF TUTA(L CHODS SLCTINN IN TahtE
INS POSITICN OF SEL)=SCATTER CR)SS SECTION M TARLE
Iu%  CHOSS ZECTION TArLF LELuTH
MS  NOMUER OF »1YTUWE SPECIFICATINNS
MLR/HTR NIUVRFR OF MATEOLAL CROSS SPCTIONS R &)} FROM CARDS/OISK 1
MT  TOTAL SUMMPR UF +oTFRIALS
1PYT  RAKAMETQIC ELIG) MvaLmg TYPLE (0/]1/72sNONE/K/ALPHAL
169 DISTRIRUTED SONKCE [MULICATOR 10/) /2sNOME/REGILAR/F IRST COLLISION)
114  INNEk JTERATION raXlMup (PER AROUP)
101  PRINT avnULAN PLIX (N/1aNJ/ZYFS)
112 PRINT KALANCE TAr)FS oT GRONP 10/1800/YES)
103 PHRINY LCTIVIVIES aT ZUNe (O/NSNU/YES=LE vGTH OF J31)
106 PRIND ACTIVITIES o' RAUIUS (0/1sSND/YES)
1CY OUTHKk ITERATION +AX]MIM

1wl OIFFUSION THEOMY WP I(NN (9/1EN0/YES=ELTER APPLICARLE GROUPS=4FTER CRNSS SECTTONSI

1C  ITERATION CONNT ) «IN=lFRO OOLY FOR PRUNLFR STARTING FROM pLUX HUMPL
1IL  INNEh ITERATIOM LI 1} USEU UNTIL ONE MINNS LAMADA 1S W]THMIN TEN®EPS
I1XS FLOOK CR0SS SECTIUNS IF JERD/IRUNCATE IF NNN=ZEKRO

kv EIGEANVALUEL TRY
tv™  ELIGENVALIE MDOLFIER
EPS  CONVENTZENCE CRITERIONM
EPSA  SPECIAL COMVER)-EPCF CRITERION=USED ONLY IF NON=-ZLRD
oF  BUCKL 1% FACTUF
DY/Z02 BNCKL (4G HELIGHI/T.EPTH '
ANF  NDPMALIZATION FACTON
¥V PARAFETARLIC ETGENVALUE
REPS RELAXAILION FACIUS
XLAL/ZXLAM LAM3DA LOSER/~IGHED LIMIT 10000000EwnN2
XNP%  NEw FARAMETER MULIFLER

INTEGER STIRAGEs 24t
FLOATING »Ul%T SIO0RAGE= 3172
TOTAL OATA STOHAGEs 3e)8 WURLS

1 0 - 3 1 4 1 30 -1 1 1o

8 9 16 4 1 0 1 0 0 100 0 [}
-0 ] 100 ¢ 0 S 1 [ 0 0 1 0
0 (] 0 180 S S0 300 31 155 2 11 1

0 201 231 26z 213 2As 249 29 299 330 630 A3
€30 %30 1110 I11S 1126 1137 116A 1199 1230 1261 1Al14 157
1726 1881 1A9] 2191 2191 2202 2212 226> 2253 226A 229A 232A

1w ]
wr O

-
CPOB® Do O =

-
o

-
o ]
—=ROoO0 0O0O0O0O0 00O ~

[N
Oe
1+0000000E=0A
O

0

O
1.0000000€+00
[N
120000000E=-03
S+0N000000E-01
1,0000000F 00



2324
2926
230
230
11459
19490
2513
29195
230

RADTI

2ATe
2966
231
261
111
2190
2533
3000
230

Oe
3.n9720F 00

ZONr. UMBLRS

MATURIAL NO,

FISSIUN FRAZ

1
1

!

250
2996
231
27¢
112%
2130
2538
ol
230

31

2536
3001
231
283
1176
2201
2569
Jo022
240

2539
nte

231

2wl
1167
27211
2500
3033
3107

2550
3923

261

293
1198
22A1
2718
3064
3lo7

3.06720E=01 6.09460€E=01
3,35192E+5n 3,65668k 900
6,09640E*00 6.39912E930 6.70384E*n0
9.14160E900

DENSITIES
1.3/500€0u1 1.87500ks0 ¢
1+87900E°01 1.87500L*01 1+A7SO0E0L
1+87500F*01 1.A7S00E*0l [+ATS500E*nN1

30

30

10

1.87504€0u1

1+00000F=03 2.10000E=-02 3.0AS60F-01

VELIICITIES
S, 19300E+01 3.70800Ee01 2,39880Eep1

wE(GNITS

Oe

UIRECTIONS
1e65J0N0E000=7,78597Eay] =2, %819 N=0]

INIPIAL FLUX

1.01090F=03
1.00010E=-03
1.UN00F=03
2+.10000E=02
2.100V0E=-v2
2.1100)0F =02
3.0*5n0E-01
3.005Hn0E=01
3. 0nSH0E=01
2.27060€-01
24270+0E-0)
2.2'0%0E=-01
3.02600E=ul
3.02600E+01
3.02600E=01
1.00820E-Q1
1.0n820E=01
1.00820E-01

10

S

2.50000E=01 2.%00u0L-01

S

3no

1.000n0E=03 1.00000E=03
(+0UONOE=1] [,0000% =03
1.00000E=03 ),90079c =03
2.10000€E=-02 2.10009E=02
2.10000L=02 2.10009E=02
2.10000k=-y2 2,10009L=n2
3.06950k=01 3,04560E=01
3.04960E=01 3J.00560E=n1
1.06580E=01 J,04509E=01
2.27uent=01 2.27040E-01
2.27040L=01 2.270°0L=0)
2:27040€E=01 2.27049%=yl
3.02600k=01 3,926¢07% =11
3.02690E=01 3.02630E-ul
3.02600L=01 3.92000E=01
1.0nR20E=ul 1.96820E=-01
(+06820E=0] 1.06829E~01
1.06820E=01 [.u0R20E=Q]

2561
3036
104

298
1229
2252
274S
105S
1139

2718
304%
3108

329
1260
2263
211s
kDLY.)
JISS

Yelsl6pF=9)
3.96(36F e
1+00A56F *0n

1.A7500k 01
1+A7500E01L
1+AT7500F 01

2:27060F =01

1.80u0nEs01

2+5000nF=01

2.58179f =91

1.0070nF=nJ
1.00000k-43
1.00000+=n3
2410000E=02
2+10100E=02
2«10)00E=02
3.06960F =)
3.06500kE-n1]
3104%60E=0)
2+2)9%00F =01
2.270%0E-91
2e27060E=01
3.02700F =01
3.02700+-0¢(
3.02n90E-0)
1.06320€E=21
Tenn3I20E=nY
1106420€E=-01

2746
3056
3ley

62y
1815
2293
2925
077
317N

2776
3067
3150

629
1570
2323
2730

199
nrn

1.21R8%F200
A 26A08E 00
7.31324F200

1.8750ute0l
1.87500€901
1.ATS00F *01

-

1.02600K=01

1.78000k+01

?+50100F =01

T7.74%597h=yl

1.00900F =03
lennAn)E=0D
1.00000¢ =03
2.1000vE=02
2.10000%=-02
2.10000t=02
3e06960E=0)
Je08540E=01
e NAAOF =01
2.270A0L=01
2.27040E=01
?2.27040E=01
3.02000F-u1l
3.02500E=-01
3.02000F-0)
1.06R20E-01
1.06020€E-01
1.06820F-01

2926
3074
3
629
172s
2323
293%
229
0

2931
200
3172
Y29
ILLT]
2473
2965
230
4

1.523npE* 00
4 ,5TQMQF «00
T7.014un€«00

1.87500E001
1.87350nF 01
1e873500Ev01

1.06820E-01

7,52200€+00

1.00100E-03
1.00 1M0E=03
1.00009€-03
2.10000E=02
2.10000E=-02
2.10000E=-02
3.0626pF=01
Juednpf=nl
3.040nnF=01
2+27040E=01
2+21040F-01
2.27ywn€E=01
3,02"nnE=0n1]
3,02n00nE=01
3.0¢m00F=01
1.06920E=01
1.0032n€E=-11
1.064320F=01

1+A28)2€200
AB87552F 00
T7.92272E+00

1.87500E+01
1+87590E201
1+87500€°01

2+82800E-02

A,562n0€E+00

1.00000E=0)
1.00000€E-03
1.00000E=0)
2+10000E-02
2+10000E=-92
2+10090€E=J2
3404540E=01
3.065~0E=01
30045h0E=U(
2427040€E=-01
24270%0€E=01
2+27000€E-01
3.026900E=01
3.02600E=01
3.0260nE-0)
106820€E-01
1.06820€E=01
1.06820E-01

2413304€200
S.1802AF 400
84227A%E000

1.87500E+01
1.87500E°01
187500E°01

6,50000E-03

2.,77200€000

1.00000E=03
1.00000F=03
1.00000E=03
2+10000€E-02
?+10000€E=02
2.10000E=-02
3.04560E=-01
3.04560F=01
Je064540F=01
2.27040E-01
2.27040L=01
2.27040E-01
3.02600E=01
3.02500E=01
3,02600€E-01
1+06H20E-01
1.0n820E=01
1.06820€-01

2+A37T76E200 2.TA268E*00
5.A8436E+00 S5.78968E+00
8,53216E+00 8.83688E¢00

1,87500E+01 1,87500E+01
1.87500E+01 1+87500€901
1+87500t*01 1«87S00E°01

2+20000€E-03 0+

1,67700t+00 3,71000E-01

1.00000E=03 1,00000t=-03
1.00000E=-03 1.00000E=-03
1.00000E=03 1.00000E=03
2.10000E=92 2.10000€E-02
2.10009€=-02 2.10000€E-02
2.10000E-02 2.10000E=-02
3.04560E-01 3.08560F=01
3.04500E=9] 3.04560E-01
3404590E=01 3.064560E=01
2.270+0E=01 2+270405-01
2¢270«0b=01 2427040E=-01
2427940E=01 2+27060E=01
3.02600€-01 3,02600E-01
3.02600E-01 3.02600E-01
3.02600t=01 3.02600€-01
1.06820E=01 ].06820E-01
1.06820L=01 1.06820€E=-01
1.06820t=01 1.06820E-01
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2.R2M00E=-02 2.R2800E-02 2.A2R00E=02 2+82%0L=02 2.A2%00E=02 2.H2R0nF=02 2.82800E-02 7.82800E=02
2,829C0F =02 2.ACHO0E=U2 2.4¢R00E=02 2.82900E=07 2.82900E=U2 2.8210nF=n2 2.R2R00E=02 2.82A00E=-N2
2.H2A890K=02 2.R2RO0E=02 2,H2A00E=32 2.H2800C =07 2,R2900E=-02 2,8240nE=02 2.A2R00E=02 2.42R00F =02
6.5J000E=03 4,50000E=-03 5,50000L=03 6+50)00E-03 $,5S0000F =03 6,5000nE=03 6,50000E=03 6,50000E=03
6.5)000F=03 6.50000E=03 6.50000E=03 6.5000E=03 A.50000L=03 6.500UnF=03 6.500n0E=03 6.50000E=-03
©¢53000E=03 $+50000€-03 6.50000E=03 6+50000F=03 6.50000E=03 6.500unfF=03 6.50000E=-03 6.50000E=03
242)0V0E=-03 2.20000E-03 2.20000t=03 2.20000F=03 2,20000E=03 2.20010E=03 2,20000E=-03 2.20000E-03
202)000E=03 2,29900E=03 2,20009£=03 2.20090E=03 2.20000E=03 2.20000F=03 2420000E=03 2.20000F=03
2423000€-03 2.20000€E=03 2,20000%=93 2.20000F=03 2,20000E=03 2.2090nE=03 2+20000E=03 2.20000E-03
0. Ve 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. O 0. 0.
O 0. 0. O 0. -0 O O
IEST CH.SS SECTION = MAlIL a3
IN YATERIAL 1+GROUP 1 SIGIGeGF1 11AS REEN 1RIINCATED
IN SATERIAL 1+GROUP 2+ STG(GeGP) 1IAS BEEN TRUNCATED
IN 4ATERIAL 14GROUP 3+ SIG(GeOFP) MAS BEEN TRUNCATEOQ
IN SATERIAL 14GROUP A SIGIG,GP) HAS BEEN TRUNCATEDN
IN S47ERIAL  1,GROUP S SIGI(GeGPI KAS BEEN THINCATED
IN NMATERIAL 1+GROUP 4#e SIG(GeGP) MAS SEEN TRIINCATED
IN SATERIAL 1,GROUP 7+ SIG(G.GP) HAS BEEN TR)MNCATED
IN 4ATERIAL 1+GHOUP 8¢ SIG(GeHP) MAS REEN TRIINCATED
IN SATERIAL 1+GROUP 9o SI1G1GeGPl HAS AREEN TRONCATED
IN YATERIAL 1+GROUP 10¢ SI1G(GeGP) HAS BEEN TRUINCATED
DIRECTION N3, REFLECTFU DIRECTION 1O+ wF 1GHT DIRECTION COSINE  WwEIGHT X DIRECTION
1 S 0. =140000000E«00 -0
2 s 2¢5000000F=01 =7e7459700€E-01 =10936A925E-01
3 A 245000000E=01 =2.5419000E=01 =6+ASA9TS0E=02
A 3 2+5000000€E=01 2+5K019900E=-01 6°4549750E-02
5 2 2¢5¢N0N00E=01 7+7459700E=01 1+ 9366925€-01
cHl cl/PV VELOCITIFS  GROUP
Q. 0. 3,7100000£=9) 1
2+2000000E=03  2+2000wm00t-03 14770000t *00 2
©6+SN00000E=03  6.50060100E=03  2+7720000¢°00n 3
2+82R00005=02 2+82run00bk=02  4.5620000L°0n .
1+068200GE=01 1e06A20yyt-01l 7.5220000€°00 [
3.02A0000€E-01  3.02¢0n00t=¢l 1.2900000E* 0} 6
2.2704000€E-01 2.2Tysp00E=-01 1.R000N0OL*0L 7
3.0656000E=01 3.06%0000E=01 2+38RAN00E 01} 8
2.10000005=-02 2.1000000€=-02  3,7uven000t vl 9
1+00000005=33  1+0u0N®w00L*03  5.1929990F°n1 10
1+0000000E+00 1.N0CUN00E*0Or O, 1

2.82800E-02
2.82R830E-02
2.82800E-02
6.50900€E-03
6.50009€=03
6,50000E-03
2.20060E=-03
2420060€E-03
2.20000€-03
O

0.

0.

2+82800€E-02
?+R2800E-02
2.82800E-02
6+.50000E-03
6+50000£-03
6450900€-03
2+20000E-03
2420000€E-03
2420000£-03
[0

[0

0.




2.7674800E15¢

CRDSS SECTINN NF MATERTAL 1
aRLUP ] GMuuP 2 GROUP 3 ROUP A GROUP & GROUP & GrOUP 7 GRONP @8
1 A 79257=02 1.75018E=02 1.,291COE=02 9Y,473356=03 7,36291F=p3 7,123196=03 B,8RN02E=03 9,81]119€E=¢y3
2 2.33834E-02 8,501435E=02 6,287A2E=03 ¢,A1097E=N3 I.55897F=n1 I,58]5A6F=03 4,43907€=-03 5.39h90E=-03
3 S.TI0US€E=03 2.,08656L=03 1+9IH9BE=03 1.12711E=03 B.k7625F=ns 9,39955F=08 [.22977F=03 1.65604t=03
& 5,96160E=08 2,l16745E=0A 1,58355E=08 1,21095E=08 [.02605F=na A,S54145E=06 1,62995€=04 2,8831%E=(s
S 0. 0,20670k=u6  1.24338F=05 S.13769E=0S 2.02533E=04 S,T44RIE=06 4,3076SE=u6 S,778u3E-0s
6 3,11116E=02 1.C8590E=02 7T,92515F=03 %4187R3E=03 3,7157RE=n3 3,19711E=03 3,29402E=03 3,03R77L-03
T 4,96639k =02 1 MIT0TE=u2 1.33768E=02 9,819516=03 7.57220E=03 7.1SAI9E=03 B,15R4S5E=03 A,36eS51ek-y3
8 £,00702F=02 3,30%uNE=U2 3,02229F=02 2.7058NE=02 1.H650%F=02 1.,250R4E=02 1.11112€=-n2 1.076%2E=92
9 2,93509E =02 2.220206F =02 2.20364BE=02 1.R3I093E=02 1.81233F=02 7,R0491E=03 3.631220-03 2.70n12€E-03
10 0. 1e76%0TE=06 2.75528C=06 1.,S6777E=Ns 4 ,8879¢E=ns [.,16820E=03 2,93AS2E=03 1,92n89E=03
11 o. 0. 0. B,47350E-08 UY,RALALE=nS 2,9864A6F=064 B.78RbeL=08 2,20288L-03
12 0. 0 Ge 1Y 3,02R0LF=0% T,66366F=05 2,52105E=06 £©,50192E=-0s
13 0. O 0. Ne 0. 2.310T0E=05 1,22487E=0A 2.527L,9E=00s
ls 0. 0. 0. N 0. [ 1% 0. 9.00n00E-08
1s o0, 0. 0. 0. 0. 0. 0. Co
ls 0. 0. 0. 0. 0. 0. 0. [
17 ©O. [0 0. 0, 0. ' 0. 0.
v 0. 0. 0. 0. 0. ' 0. Ny
GRULP @ cRILUS 1O dRONP
1 1,H3571F=02 A,03227E=-02
2 1.30%30F=02 3.r9-51E-02
3 Sell7C3E=L3 2e179(9).-02
6 1016353 =n3 Tee?1/7h=03
§  3a9T262F=(S 2.00%c0E=0
6 2,98776F =03 3JebLa(leh=0d
7 1.351ur=02 2.27v19E-02
& 9,57u75%-03 A.0r7uE=03
Y 1,9685S5t=03 l.01.03-03
10 6.94734t=08 &,70tn3L-0%
11 ).08S5776=03 3.4506¢1F=06
12 1.983605¢=03 64191 Y8E=US
13 6,9507St =04 1.,42¢10E-03
16 1.,3944uF-04 6.17269:-06s
1S 1.55596E=05 1.60r)6E=vs
16 O, 1eTY14TE-05
1r 0o, 0.
16 0. 0.
AVG HANLUS RaNtIng VOLIIME AREA
1.5236000E=01 0. 1.1851996f =01 0. 1
4.570800G0E-01! 3,06729500k=01 8,2963970F=01 1.1608413E+00 2
7461R000LE=01  6.094%00nF.=Ul  2,2%18792L+00 A.6673nS1E+00 3
1eU6652uLE*J0  91A1H00AE=01  8,3952384F 00 1.0501STIEv0L .
1.371260GE00 1e210um%0nk et 0 1.2297174E+00 1.R6O94bUF 0l '3
1+6799060GL*00 1+5240000nLt*00 1.07RS316L *0) 2¢9171032€901 6
1.9806400E00 182K)200k°CO 15052035k +01 4,200h2806F 01 7
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1:797h4F=02
1+ (R26E=02
1.43592F=02
1.26R61E=02
Li9512nE=02
e )262HE=03

GROVP

A.01v21L=-02
A.02797r=02
As01554k =92
39I1ATE =02
3,95640E-02
2.911378 =02
3.A50A8).=02
3.71274L=02
3.72007c=02
3.6389k=02
1.54977L =02
3.65294c=02
3.39085L=02
Yo 1TW5L ane
3.1.20nS5+=n2
20997430 <32
2.80870F=02
2¢7)912E-92
2.89701F =02
2465636K=02
2.399406E=-02
2.16104E=-02
2.01018k=02
1eR5726k~02
1.77257k=02
1.54604E=02
1.39705k-02
1.22387k=02
1.0527%k=02
A.6A354L=03

GRpU® 7

A.212A0E-02
A,22302E-02
4.21074E=-02
AslANGIF=02
4,15004E=-02
A.10150€E=-02
A.Q4oTTE=02
3.98180E=02
3.90eY IE=02
3.A2101NE=02
3.7276nk=02
Jen2) lar =02
3.5139«tk=02
3.40360E-02
3.2816ek=02
3153938 =02
3.01977k=-02
2.,AAQKAE=Q2
2. 737808-02
2+95A980E=02
2.638k0L=02
2.2R475E-02
2.12822€-02
1.96963E-02
1+.A0923E=02
1,64697E-02
lo4H21IYE=-02
1.31317E=02
1.13630E=02
9,AATIBE~D]



Ay

14
19

21
22
2)
2y
2%
20

28
29
N

e T

SeVIPA0E 20l
S0 17)FFeun
SeVe2naEePn
0,246 /9F 01
6+5'514RE* QN
6,R"623Fyn
Te 1n092E0n
TebnS06FeQn
TeT77030F0n
Be.0T7S0RE* OO
He3I98yYE-Q0
Ben 1452E+00
Be4924E°00

PERLLEE LT F]
2,117 20w
2.n6)lus=np
2e5ubnk=92
2« 18964k =y?
2.18984k=02
2.027/91E=02
1404 2E=02
1.6YR343E=-02
(53904E=92
1.35729E=02
1e1T64RE=02
YeMUbDOE=V]

YL PRI TP
1eMMn 2% a1
3ebN903) =y2
Je6507Tnlag?
Je2IA? =32
3.0226nE=02
280 )0 1E=y2
2e9H220F-02
2.3S5A1VE=-02
2¢13052E=-02
1+89697C=92
1.652%491° =02
1+3A911E=-02

"N Ne2VIF=9)
Selwrl¥ay2
Ses518)F =02
Se 1w 12F=02
Qe mL4lNF=02
©0%290%€=u2
4204 7€=02
3,0M592F =02
3.95820F=02
3.22592€=02
2.8H3(6F=02
2+520)4F=02
2416 343E=-02
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SOV RNOCNPWNE QG O SINOCVNIPWN—~Q
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MATERIA) TAMLES

Slud4n O
AL, BHAYYSE 403
9.60))14E002
SeH9019F 02
"3.090 34K 02
1,660 72Fe02
9.45733F 001
heY0eh3Foeul
Se35)44E 01
AJ16743F 01
Seu¥nllr el
719775k 003

Slt-he g
1+0Y027€E+232
SeJ3172F 001
AsoMI21IEY]
3.33481F01
2.308R3 0]
1.407391F¢0]
193409%EJIL
13764JE°01
1.69020€+01
2.215v1€E-01
3.eT7542E 002

MATEITAL 1

STGHA 1
CICLL Y IXY
20826 70E 9
2.00231E091
1¢33%98Een1
Y.17272€900
He3SIeate 0
1e19393E 001
1+21303keg]
J.264187E001
letnoTlben2
127702E002

HASS =

slaMA 2

“ 23198401
1.37633T.enl
Y I5151C00
6,50003%000
8,4607TM) o0
“,20014ken0
2.51Tneeny
A,9:12261 000
2,31067000)
1.0302% *n2
2,1952SCen¢

® o o FInAL VALUES FOR ALL GROUPS © < ¢

Pl

L) =2+37780AE=00

CARO READ = ODHIIT 3J)
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6.000073L*0s

sipha 3
1,u3S19F«01
Fe IN202E 000
2+ )U3I0F+00
1¢3R90AF 00
Lo 1UAK2E D0
1+10230F+00
1e92771F 00
2.(1377E900
9.u3NTYEL 00
Se74”33Fs 0l
7400462F 001

PIP o

SIGMA A
1.08078E+0"
3.AS208E=-01
2.86596E-01
1.70724E=01
1.,28247€=01
5.32581E-01
2.07576E=-01
J.68735E=-01
?2.01950E+09
192624E001
2.83504E+01

9.072A59E-01

SIGMA S
d.
6eTTHISE=N]
1.92A36F=02
TeS5252%E=-02
2+5300AE=-01
AT3100F=01
$.35306E=-01
1+30971E=-01
71+01619€E=02
$30727€-03
2+377180E+00

Sigua »
5.64321€001
1e7A116E0n]
l1e1670%E901
1+425757€E+00
d.64173F000
3070 128E e 00
4.0854TE«00
3.8A634€000
52706 0F 00
9¢37200€00
1+23434E902

SIGMA 7
9,00361E40!
2e92779E 901
2+07493E.01
1.38439L+01
9+,45924E00)
Re19489F 00y
1+01396E001
10006729E+01
2.3859SE401
6403243E<0!
2.76757E+02
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