'—'// "
%/z v RSTER
iy NUCLEAR MATERIALS and PROPULSION OPERATION

2 A,

APEX-702

FLIGHT PROPULSION LABORATORY DEPARTMENT
FORMERLY

ATRCRAFT

| NUCLEAR

PROPULSION

DEPARTMEINT

Program ODD -

A One-Dimensional Multigroup Code for
The IBM-7090 (ANP Program No. 657)

P. G. Fischer | G@;@Y
F. D. Wenstrup j}':..r.\a _. %%kE ;
T. A. Hoffman %-TL!JWQQUQ

GENERAL @D ELECTRIC



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



o

LEGAL NOTICE

This report was prepared as an account of Govern-
ment sponsored work. Neither the United States,
nor the Commission, nor the Air Force, nor any
person acting on behalf of the Commission or the
Air Force:

A. Makes any warranty or representation, express
or implied, with respect to the accuracy, com-
pleteness, or usefulness of the information
contained in this report, or that the use of any
information, apparatus, method, or prccess
disclosed in this report may not infringe
privately owned rights; or

B. Assumes any liabilities with respect to the
use of, or for damages resulting from the use
of any information, apparatus, method, or
process disclosed in this report.

As used in the above ‘‘person acting on behalf of

the Commission or Air Force' includes any em-
ployee or contractor of the Commission or Air

Force to the extent that such employee or con-

tractor prepares, handles, or distributes, or pro-
vides access to, any information pursuant to his
employment or contract with the Commission or

Air Force.

Printed in USA. Price $3.00. Available from the

Office of Technical Services
U.S. Department of Commerce
Washington 25, D.C,




UNCLASSIFIED APEX T02

(Informal)

UC-34 Physics
TID 4500-(16th Ed.)

PROGRAM ODD - A ONE-DIMENSIONAL MULTIGROUP CODE FOR THE
IBM-7090 (ANP PROGRAM NO. 657)

P. G. Fischer, F. D. Wenstrup, T. A. Hoffman

June 30, 1961

UNITED STATES AIR FORCE CONTRACT NO. AF 33(600)-38062

UKITED STATES ATOMIC ENERGY COMMISSION CONTRACT NO. AT(11-1)-171

GENERAL @D ELECTRIC

AIRCRAFT NUCLEAR PROPULSION LEPARTMENT

CINCINNATI 15, QHIO

PUBLISHED

October 1961

b

UNCLASSIFIED

— e b e - M wm  an e G - -




Standard Distribution

§
8
{
g

'
»ﬂunﬂuﬂuo—nﬂnmnh‘b—-pwv‘»-.-vo»uwn—*—'wu&"‘wn—ﬂb‘wuuwn—»o—*‘h»!ﬂ#buw"»—-w»u"owr‘"‘"h‘h’wh’ﬂvv—-w

Aberdeen I~»virg Ground

Aerojet-Gereral Corporation

Aerojet-General Nucleonics

AFPR, Boeing, Seattle

AFPR, Lockheed, Marietta

Air Force Special Weapons Center

ANP Project Office, Convair, Fort Worth

Alco Products, Inc.

Allis-Chalmers Manufacturing Company
Allls-Chalmers ¥ f: ring Company, Washing
Alligon Division— GMC

Argonne Cancer Research Hospital
Argonne National Laboratory
Armour Research Foundation

Army Ballistic Misaile Agency
Army Chemical Center

Army Slgnal R rch and Devel
Atomic Bornb Casualty Commisaion
AEC Scientific Representative, France
AEC Scientific Representative, Japan
Atomic Energy C: tesi ‘Washi
Atomic Energy of Canada Limited
Atomics International

Babcock and Wilcox Company
Battelle Memorial Institute
Brookhaven National Laboratory
Brush Beryllfum Company

Bureau of Ships (Code 1500}
Bureau of Yards and Docks
Carnegie Institute of Technology
Chicago Operations Office

Chicago Patent Group

Columbis University (Havens)
Columbia University (300-187)
Combustion Engineering, Inc.
Combustion Engineering, Inc. (NRD)
Convair-General Dynamics Corporation, San Diego
Defi R ‘-h M b

Defense Atomic Support Agency, Washington
Department of the Army, G-2

duPont Company, Atken

duPont Company, Wilmington

Edgerton, Germeshausen and Grier, Inc., Las Vegas
Frankford Arsenal

Franklin Institute of Pennsylvaniz

General Atomic Division

General Electric Company (ANPD)

General Electric Company, Richland

General Electric Company, St. Petersburg
General Nuclear Engineering Corporation

Gibba and Cox, Inc.

Clasalue, Baiuuc!

Goodyear Atomic Corporation

Grand Junction Operations Office
Hughes Aircraft Company

Iowa State University

Jet Propulsion Laboratory

Knolls Atomio Power Laboratory

Los Alamos Scientific Laboratory

Los Alamos Scientific Laboratory (Sesonske)
Lovelace Foundation

Maritime Administration

Marquardt Corporation

Martin Company

M husetts Institute of Technology (Profio)
M h Insti of Technology (Thompson)
Midwestern Universities Research Assoclation
Mound Laboratory
NASA Lewis Research Center

Nattonal Burean of Standards

t Laboratory

-
[ N T R "R . R s e P e b ped het s O RO b e bt P P e b e ek b R bt e DO P GO Db g bt b e Jmb et pad et N feb b P DD P s P Bt ad G e s

@
-3 B
o o

National Bureau of Standards (Library)
National Lead Compeny of Ohlo
Naval Medical Research institute
Naval Research Laboratory

New Brunswick Area Office

New York Operations Office

New York University (Fisher)
New York University (Richtmyer)

Northern Research and Engineering Corporation
Nuclear Development Corporation of America
Nuclear Materfals and Equipment Corporation

Nuclear Metala, Inc.
Osk Ridge Institute of Nuclear Studies
Office of Naval Research

Office of Naval Research (Code 422)

Office of Ordnance Research
Office of the Chief of Naval Operations

Tdn. Materials R

rdn T

Aut: tive C

rch Office

r

Patent Branch, Washington

Pennsylvania State University (Blanchard)
Phillips Petroleurn Company (NRTS)

Power R

Devel C

Pratt and Whitney Aircraft Division
Princeton University (White)
Public Health Service

Public Health Service, Las Vegas
Public Health Service, Montgomery
Quartermaster Research and Development Command
Rensselaer Polytechnic Institute
Sandia Corporation, Albuquerque
States Marine Lines, Inc.
Stevens Institute of Technology
Strategic Alr Command

Sylvania Electric Products, Inc.
Technical Research Group
Tenneasee Valley Authority
Texas Nuclear Corporation

The Surgeon General

Union Carbide Nuclear Company (ORGDP)
Union Carbide Nuclear Company (ORNL)
Union Carbide Nuclsar Company (Paducah Plant)

USAF Project RAND
U. 8. Geological Survey, Denver
U. 8. Geological Survey, Menlo Park

U. 8. Geological Survey, Naval Gun Faotary
U. 8. Geological SBurvey, Washington

U. 8. Naval Ordnance Laboratory
U. 8. Naval Postgraduate School

U. 8. Naval Radiological Defense Laboratory

U. 8. Patent Office

Iiiveraity nf Califnrnia at Tos Angalaa

University of California, Berkeley

University of California, Livermore

University of California, San Francisco
University of Puerto Rico
University of Rochester

University of Rochester (Marshak)
University of Washington (Geballe)
University of Washington (Rohde)

Walter Reed Army Medical Center
Watertown Araenal

Weatingh
4

ting| Bettia Atomic Power Laboratory
Westinghouse Electric Co;

Tporation

Wright Air Development Division
Yale University (Breit)

Yale University (Schults)

Yankee Atomic Electric Compeny

b

1 Informaty

Pt

Office of T:
Office of T

h

hi

1 Services, Wi

UC-34



r

S. W,
Je Re
V. P,
C. L.
E. B.

M. B.

G. G.
W. He
Js B
H. F.
r. W

SPECIAL DISTRIBUTION

Ahrends
Beeler
Calkins
Chase (2)
Delson
Goldstein
Leeth
Long
MacDonald
Mathieaen

Mezger

Je W. Morfitt, ITS
R. E. Motsinge£

We E. Niemuth

R. E, Reld

C. S. Robertson

A. J. Rothstein

G. Thornton

Je We Zwick

Iivrary - ITS
Reports Library (12)

54323



ABSTRACT

This report discusses the physical and mathematical reactor models
which are used in Program OPD. In addition, the report contains the
FORTRAN II source program listings, decimal data input sheets and input

and output for a sample case.

Program ODD was designed to make use of the Revised Nuclear Data
System at ANPD which consists of twenty-five energy group crOSS-sectipn
data including high energy inelastic scattering matrices, resonance
parameters for the resolved resonances and thermalization scattering

matrices for the near thermal energy region.

The most unique aspect of the program is the mathematical technique
employed for eliminatiné inner iterations and slow convergence rates
occasioned by the"up-scattering" in the thermalization region of the
energy lattice. Direct inversion of the energy matrix coupling the
thermal and last four epithermal groups provides simultaneous consistent

solutions for these groups within each power iteration.
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1.0 INTRODUCTION
Program ODD is a one-dimensional multigroup code using the dif-

fusion approximation to the Boltzman equation to determine neutron
fluxes and criticality in a reactor core. In these aspects it is very
similar to many existing codes written at ANPD and at meny other
installations, and it is perhaps in order at this point to Jjustify, or
attempt to justify, the existence of still another such code. Actually,
a special-purpose code, since it makes most efficient use of machine
time, rapidly pays for itself in repetitive production use and this is
generally Jjustification enough. In addition, existing multigroup codes
are either.designed for a particular nuclear data system or, more
usually, require extensive decimal input with associated high error
probability in production use. With this background then, Program ODD
can be justified as the basis production diffusion code corresponding
to the ANPD Revised Nuclear Data,System* although both are really
Justified together. Thus the Nucleer Data System was designed to
contain the maximum energy detail which could be used on multigroup
codes, both diffusion and transport, completely contained within a
32,000 word memory for problems of typical ANP complexity. Such a
goal is realizable only with a specially designed nuclear date system
and specially designed calculational codes.

The basic calculational blocks of Program ODD consist of: (a)
. composition date preparation; (b) regional dats preparation; (c) one-
dimensional diffusion calculations.

The composition data preparation portion, other than the use of a
25-group data tape, performs almost identically to the precalculational
portions of Program 05** after which it was modeled. This section of
the program processes of up to 100 compositions consisting of up to 30

* "IBM-7090 Programs to Compile and Modify a Nuclear Data Tape",
F. D. Wenstrup, etc., AFPEX 708
*¥ Program CS’ Direct end Adjoint Bare Resctor Program ..., XDC 58-6-220




meterials each. In addition to the usual homogenization procedures =
involving material self-shielding factors, Behrens corrections for .
enhanced diffusion on the presence of lumped voids, etc., the program

provides for adjustment of resonance-region absorption and fission

eross sections on the basis of computed or input specified self-

shielding factors. The processed compositionﬂgata é;; stored on an

auxiliary tape which may be used directly in*fﬁture calculations or

to which additional data may be added in future rums.

The second logical program block selects, on the basis of input
data, a maximum of 20 of the previously processed compositions for use
in a single one-dimensional calculation. A given region of the reactor
core may be specified then by a single composition or any mixture of
these 20 compositions. This latter provision is useful for multiregion
reactor cores which differ only in moderator-to-fuel ratic or void

fraction, for exeample.

The one-dimensional multigroup calculation uses the bésic Gauss -
Seidel iteration scheme to converge on the fundemental space mode of
the neutron flux. The only really unique feature is the simultaneous
inversion of the last five groups, which avoids the necessity of inmer
iterations and poor convergence which generally occur in the presence
of "up-scattering". The space detail is limited to 150 lattice .points
in up to 100 regions (utilizing only 20 compositions or mixtures
thereof). The present version contains no convergence acceleration
procedures since the typical ANP reactor has & dominance ratio
between the fundamental and first.harmonic modes of about 5 and this

produces satisfaétory convergence in 8-10 power iterations.

After thg convergence of the flux solution, various regional
averages are computed and flux gradients are calculated if requested.
The program provides sutomatic calculation of both adjoint and direct
flux solutions if desired, and any number of individual reactor
analyses, making use of the same composition tape, may be run sequentially.
If only the regional datsas, e.g., region boundaries or external boundary

conditions, are changed; the composition tape is not reread.




Each of these logical program blocks is discussed separately in
Sections 2.0, 3.0, and 4.0,respectively. Section 5.0 contains the
program input sheets; Section 6.0 discusses the operating instructions
and machine set-up and gives the input and output for the sample case;

and Section 7.0 gives the unassembled program listings.

2.0 COMPOSITION DATA PREPARATION

2.1 General Discussion

~ As the name implies, this portion of the program processes and
combines the material cross sections read from the Reactor Nuclear Data
Tape (RNDT)* into the format required for the multigroup diffusion

calculation,

-D(W) () + 5_(Mo(N) = % S(N) szf(N')op(N')
N'

+ Z Z (N /Me(n') . (2.1)
N'#N
Thus, a homogeneous reactor region¥*¥ is characterized by the following
parémeters:
Dr(N),DZ(N) - group N diffusion coefficients for the radial and
R axial directions (cm). (The possible anisotropy
arises from homogenization of coolant passages);
Zr(N) - macroscopic group removal cross section (cm-l);
S(N) - fraction of fission neutrons emitted into group N;
vZf(N) -~ macroscopic group fission production cross section

(em™);

* The program does provide for decimal input of cross-sections, but,
this was anticipated as a supplement to rather than a replacement
for the RNDT.

*% The present version of the program assumes a cylindrical reactor
consisting of stacked concentric annular regions. This restriction
could be quite easily removed, however .
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ZS(N‘/N) - macroscopic cross section for scatter transfer from

group N' to group N.

The detailed program logic within this section is intelligible
only with reference to the actual format of the data tape itself which
is described elsewhere*, but it is perhaps in order to summarize the
required information. Thus, the data tape contains basically: (a) 25
o2 Opps Oy VOp, and £,0, 5 (b) high-energy
scatter-transfer matrices US(N'/N); (c) resonance pa%ameters for

resolved rescnances; (d) near-thermal scatter-transfer matrices US(N'/N);

group cross sections as,’gc

(e) gamma ray energy production cross Sections U(Nn/My)’ Before
homogenizing or mixing the individual material cross sections, the
following operations are then performed: (a) on the basis of the
specified material temperature, the corresponding thermal transfer
matrix is selected and used also to adjust GS and ¢ r in the near-

t
thermal region; (b) the resonance region 05 and Utr are adjusted for
self-shielding; (c¢) the scatter-transfer matrix is completed as requir-
ed, since the data tape contains only a compressed matrix. The

macroscopic cross sections are then computed as
1, 4 ' .
5,0 = ) gt (makm) (2.2)
i

where Ni is input specified atomic density in atoms/barn-cm‘ and the
gi(N) are spatial self-shielding factors, specified as input date if
not uwnity.

In the following sections, the calculations outlined above are

discussed in more detail.

2.2 Bcatter Transfer Matrix

The RNDT contains scatter-transfer matrices coupling the last

(lowest energy) five groups for ten discrete temperatures between 68°F.

and 4500°F.

* APEX 708 - "IBM-7090 Programs to Compile and Modify a Nuclear Data
Tape", F. D. Wenstrup, et. al.
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Rather than attempt an involved interpolation procedure to insure
consistency, the nearest "standard" temperature is assigned if the
input specified material temperature is non-standard. The near-thermsl

scattering cross sections are then adjusted as

0. () =Z o (N'/N) 21 <N <25 (2.3)
N'
o (N) |
o (M) = F5E oL (2
. (

where the unprimed symbols refer to the quantities as read directly
from the tape.

The high-energy scatter-transfer matrix appearing on the tape
covers, for all practical purposes, only the region of inelastic
scattering, since except for the very light elements, elastic scatter-
ing produces transfers only to the next (lower in energy) group. For
this region of simply elastic scattering*, the transfer cross sections

are computed from

go (N)
o (N/N+1) = M (2.5)
O'S(N/N) = O'S(N) - O'S(N/N+l) s (2.8)

where Au(N) is the lethargy width of group N. - Equation (2.5) is
derived assuming a flat-in-lethargy flux over group N,and initial
correlation results seem to indicate that this is too gross an
assumption. The same assumption has been used in processing the
inelastic scattering matrix, for example, but a better physical
represéntation could be quite easily incorporated, based on the ratio

of scattering to losses within each group.

* For the purposes of this section the elements hydrogen, heliumyand
lithium may be assumed to scatter inelastically throughout the entire
energy range.



The various parts of the scatter-transfer matrix are then assembled

as a 25-by-25 matrix.

2.3 Resonance Region Cross Sections
The 25-group cross sections on the RNDT represent, in the region

from 1 ev to 1 Kev, averages over many isolated resonances for the
heavier elements. Since these average cross sections are computed with
a 1/BE flux weighting, they ére appropriate only in the case of
infinitely dilute quantities of the resonance absorbers; for finite
dilution and especially in heterogeneous dispersion of resonance mater-
ials, the neutron flux-in-lethargy is characterized by minima corres-
ponding to the cross section maxima,and this produces average cross
sections lowérjthan the infinite-dilution values. To attempt to account
for this effec{, Program ODD makes use of the resonance data also
present on the RNDT to adjust the normal group cross sections. Thus,
either homogeneous or heterogeneous (slab geometry) self-shielding
factors can be calculated or the desired self-shielding factors may be
supplied as decimal input. Effective resonance integrals are then
computed for each group and used to reduce the basic 25.group absorption
and fission productior cross sections. The homogeneous effective
integral calculation employs the so-called narrow resonance approxima-
tion¥, The heterogeneous slab geometry self-shielding calculation
assumes no scattering within the sbsorber region, and a uniform

incident flux from an adjacent moderator region¥*,

2.3.1 Homogeneous Resonance Integral

In the narrow resonance approximation, the effective integral

over an isolated resonance may be written,

(2.7)

¥ see, for example, "Resonance Absorption in Nuclear Reactors",
L. Dressner, Pergamon Press, New York (1960), Ch. 2

*% The physical formulation and numerical procedure used in Program
ODD are discussed in detail in XDC 61-4-17
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where IO is the infinite-dilution integral, UO is the peak cross section

in the resonance, N, is the absorber atomic density, and ZS is the back-

i
ground (constant) scattering cross section (macroscopic).

The effect of finite material temperature, Doppler broadening, may
be approximately accounted for by adjusting the peak cross section in

equation (2.7), Thus,

(o)
Ieff(T K) =~ W0, (2.8)
L+ 5 ¥(6,0)

where

46
¥(6,x) = L kjr ) dy (2.9)
-00 +y

is the Doppler-broadened lsolated Breit-Wigner expression, and where
@ = R*T. Equation (2.8) represents an additional approximation over
(2.7) since it assumes that the broadened resonance retains a simple

Breit-Wigner shape with only the peak cross section reduced.

The actual absorption and fission cross section adjustments are

performed as

NiIg Z (N) -1
=1 (N) = £ (N) - —d |1 —B— . (2.10)
s, 8 M(N) 3 (el
1,3 Ni"oi (65,0)
J _J :
NiIoi“i £, (V) 1
VEL(N) = vE (V) - [, [1 " w(e?,o)] ; (2.11)
i,J i Oi i

where the summation is over all materials, i, and all resonances, Jj,

whose energies Eg full within group N, of lethargy width Au(N). The
i



1k

quantities,Eo, IO’ Oy M5 R used in these equations are available on

the RNDT while Ni and Ti are decimal input.

2.3.2 Heterogeneous Resonance Integral

For the case of heterogeneous dispersal of absorber material, the

adjusted resonance-region cross sections are computed as

1 } J ;d
] _ o ——
Za(N) = Za(N) ) NiIO.Li (2.12)
1,3 *
1 E J _3.d
1 - - ———
vZf(N) = vZf(N) () NiIoiniLi . (2.13)
i,

The self-shielding factors can be computed, under the aSsumption of a

purely absorbing slab and a uniform incident flux as#*

L= L w-m [% - Es(w#)] dx (2.14)

where T is the sbsorber-slab thickness, and E3 is the exponential
integral of order three. The quantity ¥(6,x) is given by equation (2.9).

If the self-shielding factors are supplied as input data, equations
(2.,12) and (2.13) are used directly.

2.4 Diffusion Coefficient Calculations
The basic diffusion coefficient calculation in use ‘at ANPD involves

the calculation of a "size" correction based on the ratio of system
total buckling to the total croes section**., Thus

1

35, (0 + 5,0 + 7(ME,M] (2:15)

D(N) =

* KAPI~1241 = "The Absorption of Neutrons in Doppler Broadened
Resonances" (1954) = G. M. Roe

*¥%* APEX 121 = "Critical Mass Calculation for Bare Hydrogen Moderated
Reactors by Means of Transport Theory" - D, S. Selengut



where

‘Zt(N) = ZS(N) + Za(N) .
The parameter y(N) is calculated from

4 6
y(N) = .26001 a(N)2 + 043502 a(N)~ + .0048942 a(N)

where

o(W)? = KBy /m(w)

15

(2.16)

(2.17)

(2.18)

with the total buckling calculated from input dimensions and an energy

dependent extrapolation distence. Equation (2.17) 1s used as an

approximation to

‘ a(N)tan™> o(N) _
y(N) =1 - 3[a(N) -‘tan-l a(N)]

The diffusion parameters Dr(N)’ DZ(N) are calculated as
Dr(N) = [1 + er(N)]D(N)
D,(N) = [1 + e (N)]D(N)

with the Behrens* factors are .given by

2 [ y(n -X(W)
e (1) = g [;Yzﬁjlj—z +QY(N) -1 ]e (

(2.19)

(2.20)

(2.21)

*See D. J. Behrens, "The Migration Length of Neutrons in a Reactor"

AERE T/R677, 1956; the attenuation factor e ~(N)

for absorption (fuel) in the void region.

is added to account
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and a similar expreséion fo? ez(N) involving Qz. In equation (2.21),
VF-is the volume fraction of the void (fuel) region which is calcu-
lated from input data, X(N) is the optical thickness of the fuel region,
Y(N) is the optical thickness of the moderator (scattering) region.

The quentity Q is dependent on void geometry and may be different for
the radial and axial directions. If the "Behrens" calculation is not

requested,

2.5 Milscellaneous Calculations

2.5.1 Group Removal Cross Sections

Equation (2.1) does not contain either the group absorption cross
section or the "scatter-in" cross section for the group itself.

Instead, these are combined as

Er(N) = Za(N) + ZS(N) - ZS(N/N) | (2.22)

and then

Zé(N/N) =0 . (2.23)

2.5.2 Transmission Coefficients
For anticipated future needs, the present composition data pre-

paration program includes calculation of transmission coefficients for

a rod, annulus)or plate-type geometrical arrangement.

For a solid cylindrical rod of diameter D., in & channel of

0]
diemeter DCH’ the energy dependent transmission fraction is
D (L -a)g
0 n'n
t(N) =1 - { ] (2.24)
Dogg L1 - ah(l gn/ZGh

with
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2, (1) |

% S EW v oM (2.25)
D

o = —% [z (¥) + Z ()] , (2.26)

&y = % GE [IO(Gn)Kl(qn) - Il(oﬁ)KO(oh)

I,(o )X, (o )
+ l‘ najl n_ ., zoﬁ <%O(0n)KO(on) + Il(on)Kl(on)> - 2} s (2.27)

where I and K are the familiar Bessel functions.

For an annulus of thickness €, outer diameter D , and channel

0
diameter DCH’
D (L - o )ok
t(N) = 1 - =2 S (2.28)
D 1L -~0f
CH nn
with a defined by (2.25) and,
o, = e[Zs(N) + Za(N)] (2.29)
Kk =i [1-2E(20)] (2.30)
n o 3 n
n .
- 1
£ = ZOhI[ES(ZUn) 2E3(oh) + 2} (2.31)
where E3 is the exponential integral of order three.
For a plate of thickness ¢,
1
2@0[—-]3(0 ):|
t(N) =1 - ©BBZ m (2.32)
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with
5, ()
% W (2.33)
o, = e[ZS(N) + Za(N)]' . (2.34)

2.5.3 Gamma Energy Source Matrix

Although the present version of Program ODD does not provide a
calculation of the space dependent gamma ray source due to fission,
capture, and inelastic scattering, provision has been included for the

necessary cross section calculations.

Gamma ray energy production cross sections (Mev barns) can be read
from the RNDT for each element and combined to produce the composition

source matrix,

z (u/4) = Z we ) @ (v (2.35)

i

where N is the twenty-five-neutron-group index and M is an arbitrary
gamma ray group index. The arbitrary character of the gamma-group

index may be used to introduce any particular reaction cross section,
e.g. (n,a), by designating the alpha particle as an additional gamma

ray group.

2.6 Composition Data Tape Format

After each composition. composed of up to 30 materials is processed,
the five parameters Dr’ Dz’ Zr, vzf, S for each of the twenty-five groups
follovwed by the 25 x 25 matrix ZS(N/N') are written on tape as a single
record. If the gamma ray production matrix has been calculated, it is
written as a second record, otherwise a single word record is written
to simulate it.

Each composition so processed is identified by two words of binary
coded decimal information provided as input and a program calculated

logical record number corresponding to the first of the two records
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described above. After all desired compositions have been processed,
this index information is written as the final tape record, followed by

an end-of-file.

A restart case in which additional information is added to the
composition tape, begins by reading in the existing index information
and positioning the tape to the end of the previously written compo-
sition data. A total of 100 compositions may be written on a single

tape.

A restart case in which no additional composition data is needed

merely bypasses this portion of the program.

3.0 REGIONAL DATA PREPARATION

3.1 General

The primary purpose of this portion of the program is to select up
to twenty of the previously processed compositions from the Composition
Data Tape, storing them in proper memory locations in a compressed
format. This program block also checks the regional input data for

consistency wherever possible to avoid later program malfunction.

3.2 Composition Data Storage

The composition data, as written on tape by the preceding ' program
block consists of 5 x 25 + 25 x 25 = 750 words for each composition.
Actually, the scatter-transfer matrix is almost triangular since up-
scattering occurs only among the last five groups. In addition the
diagonal terms on this matrix are all zero (see section 2.5.1), so
that the matrix may be combressed in memory to only 190 + 100 + 25 = 315
versus 625 as read f}om tape. These numbers represent respectively:

() The maximum number of non-zero elements for down-scattering

within the first twenty groups;

(b) The maximum numbér of non-zero elements for down-scattering

from the first twenty to the final five groups;

(¢c) The maximum number of non-zero elements coupling the final

five groups.
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All of the composition data are stored as a single array in fast memory
with access via an input specified list of compositions. Thus, the
fourth specified composition's data begins 440 x 3 = 1320 locations

from the beginning of the array.

3.3 Consistency Requirements

Besides the table of Compositions needed to process the Composition
Data Tape, the regional description of the reactor consists of:
0295
(vb) right-hand region boundaries, R. <R, <R, ... <R

1S "2 S Hs n’
(¢) number of intervals in each region, Nl%O,N2¥O,...,NN%O;

(a) left-hand reactor boundary, R

(d) regional material identification consisting of 2 words of BCD
information which must either be identical to one of the
names in the Composition table or the first of the two words
must be (:)MIX(:>5

(e) regional mixing densities defining how the material properties
are to be computed if the identification begins with
(:>MIX<:), at least one non-zero density out of NMIX possible;

(f) dimension for computing transverse leakage in each region,

Hl%O,H2¥O,...HN¥O.

If all the above requirements are satisfied, the progrem proceeds

to the actual one-dimensional diffusion calculation.

4,0 ONE-DIMENSIONAL CALCULATION

4,1 General

Thé reduction of the diffusion equation (2.1) to a set of algebraic
equations using the central difference epproximation has been covered
in detall in a previous document* and will not be repeated here. As
is well knOIWn » such a procedure produces a tri-diagonal matrix
equation set for the space equations and such a system is well adapted

for applying the Gauss** elimination scheme for matrix inversion.

* XDC 60-3-68
*¥ See, for example, "Methods of Applied Mathematics", Hildebrand, F. B.,
Prentice-Hall, New Jersey, 1952
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Assuming a known fission distribution (the first term on the right
side of equation (2.1)), the energy matrix, i.e., the twenty-five-group
equations, form an almost triangular set. Thus, except for the final
five groups, inversion of the energy matrix can be accomplished by
solving the individual-group equations in succession, and this leads to
the familiar Gauss-Seidel iteration scheme for solving (2.1)*. Rather
than resort to "imner" iterations required to obtain a consistent flux
solution in the presence of the up-scattering in the final five groups,
these latter are treated as a "single" group. The "forward elimination"
in the space solution then requires inversion of a 5 x b matrix at
each lattice point, although, of course, this is required only once
per problem and the "back substitution" requires matrix multiplication
at each lattice point. Such a procedure increases the required
storage somewhat but is easily feasible when only a small number of
groups are involved and more importantly yields easily predictable
convergence rates which are now the same as the no "up-scattering"
analysis. This latter point is very necessary for a "production"

type analysis code.

4.2 Diffusion Difference Equations

If the differentiels in the one-dimensional analogue of Eguation
(2.1) are replaced by central differences over a lattice, the resulting
equation is a three-point aigebraic equation. Although the program
inserts equally spaced lattice points within a given region, no attempt
is made to formulate the difference equation for this case. Instead,
the equations are formulated for the case of possibly unequally spaced
points spanning a ‘boundary between material regions; all other ordinary
points are simply special cases of the general equation. Thus, the

basic¥** diffusion difference equation is

* See, for example, APEX 539, Program Fj
**% The difference equation used for the "combined" five thermal groups
is not exactly of this form,but the differences are only trivial for
the present discussion.
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DZ(N)qu_l(N) = [BnDl(N) + D, (N) + & Zi(N) + 7n>:2',(N)]§>§(N)
D, (Mg _, (W) - 1(N) - Sh(N) (4.1)

In equation (4.1), the subscripts 1,2 refer to the left and right-hand
material regions, respectively, while n-1, n, n+l designate the three
successive lattice points; the superscripts K, K-1 define the iteration

sequence, while the primed symbols for the removal cross section

include the trasverse leakage.

K- 1(N) i [5 5, () Z Vzﬂ(N')

(N )
+ 7,8,(N) Z ] (N' . © (4.2)
Srlf(N) = [sn Z Zsl(N'/N) + 7, z ZSZ(N'/N)]QE(N') . (4.3)
N*'<N o N'<N

The three geometric coefficients Qn, 7n’ 6n do not depend on energy
group or material properties. If tﬁe single space dimension is along

a cartesian coordinate (slab geometry),

h2 ;
By =5 o (4.4)
1 ‘
by
7n = > (4.5)
h h
5 = Lz (4.8)
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where hl’ h2 are the lattice spacing to the left (n-1) and right (n+l)

neighboring lattice points. For cylindrical geometry,

1+ rn _ —E
by
h2 rn * 2 4
anq hz g ('7)
r + —=
1 + 1 z
- hg
™ T2
h
h h rn- —%
(rn * —E) h (rn B —E h2
h2 rn+—'5
7n=‘—2' - ) (4-8)
L L
1+ 2 2|
h2
™t T2
h
S S 1)
n 2 rn 2 hl
h2 rn + 2
Bn =5 h2 . (4.9)
1+ rn + 2
h
, - -2
n 2

The absolute value signs in 4.7, 4.8, 4.9 insure the proper numerical
behavior for r - 0, where r designates the distance (cm) of each lattice
point from the origin. These equations are derived by requiring con-

tinuity of both flux and current across the region boundary.

Equation (4.1), which can be used for the interior points of the
space lattice, must be supplemented by two additional equations for

the exterior boundary points. These are obtained by using a Taylor
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~ expansion over a small interval near the boundary, retaining only the
first derivative. 'Assuming the boundary conditions are given as right

and left albedos A”, A”, one obtains then

h -
- 1 -A(N)
(Pl(N) = ¢O(N) + ZDl’(N) [1 . A-(N)] CPO(N) 2 | (4"10)
h +
-+ 1 -A (N)

where h_, h+ are assigned by the program as 10-3 times a normal interval

in the external boundary reglons.

4,3 Method of Solution

The tri-diagonal matrix equation set (4.l) for any one of the first

twenty groups is solved by the familiar elimination, substitution
technique. Thus, defining

V() =1+ =7 [1 - A-(N)J (4.12)

Wl(N) =0 | (4.13)

successive elimination of the n-l1 component from equation (4.l) ylelds
the recursion relations*

8,0, (1)

v, (W) =D2%N) [An(N) -—.\-,;-l%ﬂ—] . - (4.14)

we
BnDZL(N) n(N):] ’ (£.15)

PLS () = _%F)'[F?l(m + sE(N) + A

% Tf the lattice point n is not actually a boundary point, then
obviously Dl(N) = DZ(N).
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with
Em) = 7w [¢§+1(N> ; w§+1(N)] , (4.16)
n+l
An(N) = BnDl(N) + DZ(N) + SnZi(N) + VnZé(N) . (4.17)

The right-hand boundary condition, equation (4.11l), may be -combined
with equation (4.16) for the last two lattice points to yield

K,y WE(N) (4.18)
9,(N) = [B(MV_(N) - 1]
where
h
B(N) = 1+ 55ty [l - A:(M] . (4.19)
n 1 +A (N)

It should be noted that Vn(N) defined by equation (4.14) is iteration
independent and need be evaluated only once per problem. The iteration
sequence consists of successive solution of (4.15) and (4.16), supple-
mented by (4.18).

The last five groups, which are coupled by both "up" and "down"

scattering are solved by defining, in analogy to (4.14), the matrix

(5 x 5)
I:ijilm-l = D—zﬁ{[AjkL - Bnnl(j)[vgi]n} (4.20)

where,
[Ajk]n = [8:2,() + 2,(0) + 8.3(3) + 7Z3(0) o5

- [Snzsl(K/J) : 7nZSZ(K/J)] (¢.21)
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where ajk is the Kronecker delta. Equation (4.20) is started with the

diagonal matrix

L=
_ - - A (_j_) P
[:V‘jk]l ) {1+ 2, (3) E_+ A'(j)] }ﬁék ’ (&22)

in analogy to (4.12)._Equation (4.15) now becomes

[wlﬂml = ﬁy{sg( 3) + 8.0, (3) [vaiuwlﬂn} , (4.23)

where it is explicitly assumed that no fission emission occurs within N
the "thermal" groups and Sg(j) now includes only the scattering from
the higher twenty groups. Finally, the flux equations become,

G (NI S

and

[QI;]N i [{Bksjk ' V‘;ll‘ };l]:ll\![vl-;i:ll\![w‘eK]N ) (4.28)

As before, equation (4.20) is iteration independent and need be

solved only'once; actually, only the inverse matrices Vji need be

stored.

Since the basic neutron diffusion equation (2.1) is linear and
homogeneous, the normalization of the flux solution is completely
arbitrary. For convenience, the flux normalization is fixed by

imposing the auxiliary condition

Al =:/Fr“ ar 2A vZ%(N)@K(N) e (4.268)
N
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PROGRAM ODD

Twenty-Five Group, One=-Dimensional Diffusion Code
ANP IBM=7090 Program Number 657

Name - 12 BCD Characters
‘EBNAM,Z,

Problem Identification - 18 BCD Characters
!ZBDENT,SJ

Date = 12 BCD Characters
2BDATE, 2,"
Composition Data Tape Name - 12 BCD Characters
SCDTNAM, 2,
acor, | 1 This card must be punched if an existing
2 - composition data tape is to be used.

p = 1 -+ The next case is a composition daté reparation case.

> M¢RE) 9' - - D prep

2 -+ The next case is a regional data preparation case,

T = dao

1814




Camposition Data Preparation Input

Composition Name ~ 12 BCD Characters
|2casem, 2, |®

Spectrum Code Number
|SSPEC,

(May ve given as zero for a
,| non-fissionable composition)

Material Input Table*

RNDT Material Code Numbers

3CMAT, 2

2 2 2

Material Atom Density (barn cm)=! or Volume Fraction

3DMAT, 2

) ] 2 2

Material Weight (gm) - Give Corresponding DMAT = O

3WMAT, 2

2 - 2

Material Temperature (°F)

3TMAT, 2

2 2 2

Behrens Region Code: O - Fuel, 1 = Moderator

4NBEHR,

2 2 2 2

Type Resonance Calculation (Use only if NC@PDE(5) = 2,3

| a1res,

2 . | —

0 - Calculate resonance self-shielding factors for this material.
1 - Resonance self-shielding factors given for this material.

¥*
NOTE: This table may be extended to 30 materials by use of page 0ODD -~ 3,

62

2 = aao



Materials Nos. 6 through 30

Material Imput Table (continued)

N* RNDT Material Code Numbers

ot

3CMAT, =, 2 2 2

N Material Atom Density (barn cm)=! or Volume Fraction
3DMAT, =, : 2 2

N Materisl Weight (gm) - Give Corresponding DMAT = O
SWMAT, =, : 2

N Material Temperature (OF)
3STMAT, =, P 3 2

N Behrens Region Code: O = Fuel, 1 = Moderator
4NBEHR, =, 5 5

N Type Resonance Calculation (Use only if NC@DE(5) = 2,3)

4IRES, = 2

2 2

0 - Calculate resonance self=shielding factors for this materisl.
1l - Resonance self-shielding factors given for this materisal.

»*
N increases by S5 for each set used,

¢ = gao



Material Cell Corrections*

Material Fo. 1

3GFAC, 5 2 2
3GFAC,] 5 = . 5 " B
3GFAC,| 10 = .{ , .,
3GFAC,| 15 = . : 2 o
3GPAC,| 20 = . . :

“C211 correctfons may be given at every level - when not given, g = 1.0.

waterial ifos., 2 through 30

1€

Iy
|ZSGI"AC, =,J 5 s
(& + 5)
I
’;ﬁ:-".\(t, gl 2 2
(R + .=
)SGF"-'- 11 e 2 N
(it + 25)
) 3GEAC. | ey . ,
I (R op
SOTACL 2 2 —

Y4 25 30 (¢.t2rial Rumber - 1).

¥ = Qdo



Composition Geometry*

Geometry for Volume Calculation

| savgr, S . .
X, H, or R Y or OD Z or ID

Geometry for Size Correction to the Diffusion Coefficient
‘SGDIFC, A A y

X + 25 Y + 28 Z + 25
H+ 2S D + 28
R+ S
Geometry for Behrens' Correction
ISGBEHRI 2 2 . 2 2
Dior o1 D2 0T & serator DS OF VFpuey Q
Geometry for Transmission Calculation
|3GTRAN, s 2 :

Fuel Region Thickness (for resonance self shielding calculation)
3FT, ,| This card is given in NC@DE(5) = 2

.
NOTE: All dimensions are given in centimeters.

S -~ dao

et




Material

Spatial Self-Shielding Factors*

3ELFAC,

-

3ELFAC,

3ELFAC,

10

SELFAC,

15

3ELFAC,

20

2

2

2

2

2

*
This table may be extended to provide spatial self-shielding factors at each resonance
energy for this material. When not given, ELFAC = 1.0,

Material Nos. 2 through 20

€e

N*

3ELFAC, =, A s 2 P)
(N + 5)

SELFAC, =, 2 2 2 2
(N + 10)

3ELFAC, =, N 3 ) ’
(N +15)

3ELFAC, =, 2 2 2 2
(N + 20)

3ELFAC, =, 3 2 2 2

*N = (Material Number 1) X NC@DE(6).

9 = ddo
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ODD - 7
Control Input
#1 #2 #3 #4 #s {6
|4NCQQE 2 5 2 2 2
| = e, ,

Calculation Codes

NC@DE

#1 - Type Geometry
0 « Slab
1l -~ Cylinder
2 =~ Sphere

#2 = Behrens' Calculation
O - No
l = Isotropic
2 = Anisotropic

#3 = Transmission Calculation
0O - No
1l - Yes

#4 - Gamma Source Calculation
0 - No
1l - Yes

#5 = Resonance Calculation
0 - No
1l - Homogeneous

2 - Inhomogeneous (calculate slab geometry spatial self-shielding factors)

3 - Inhomogeneous (spatial self-shielding factors given as input)
#6 - Maximum Number of Self-Shielding Factors Given for Any One Material

(enter only if NC@DE(S) = 3)
#7 - Type Output

0O = Normal
1l - Iong
2 = Short

MZRE

O - There are no more cases to be processed
-1
+1 = The next case i1s & composition change case

~2 = The next case is a reglional reference case

The next case is a composition ref&¥eénce case

+2 - The next case is a regional change case



Regional Data Preparation Input

Regional Case Identification = 12 BCD Characters

IZCASEID,Z, ®

Composition Table¥*

First Composition Name - 12 BCD Characters

SCPMP, 2,

®

Second Composition Name - 12 BCD Characters

B23437,2,

@

Third C

osition Name -~ 12 BCD Characters

E23435,2,

®

Fourth Composition Name -~ 12 BCD Characters

E23433,2,

©)

Fifth Co

osition Name = 12 BCD Characters

E23431,2,

®

Sixth

osition Name ~ 12 BCD Characters

E23429,2,

@

Seventh Composition Name - 12 BCD Characters

E23427,2,

®

*

NOTE: Mixable compositions (if any) must be listed first. This table may be
extended to include 20 compositioms, the absolute address decreasing by 2 for
each additional composition.

8 = Qdo

43




First Region

Composition Name - 12 BCD Characters*

Region Imput

SREG, 2,

®

Ro

Outer Radius
Region 1

No. of Intervals**

o€

Equiv. Perpendicular Dimension

|38,

2

2

EN,

2

HE,

2

Enter "NMIX" Effective Composition Volume Fractions if this is a Mixable Region

| 3EFFV,

2

3

2

2

Second Region

Composition Name - 12 BCD Characters

E23397,2,| @
Outer Radius Region 2 | No. of Intervals |Equiv. Perpendicular Dimension
3R, 2 =, »] EN,| =, »] HE, | =, 2
N”‘ Enter "NMIX" Composition Volume Fractions if this is a Mixable Region
SEFFV,| =, 2 2 2 s JJ

* .
To define this region as a mixable region, enter the first 6 BCD characters as @O MIX @ .

A pegative number of intervals is given in those regions over which the power is to be
integrated to obtain the "CORE" power.

+

N = NMIX x (Mixable Region Number - 1).

6 = aao




Third Region

Region Input (continued)*

Composition Name - 12 BCD Characters

E23395,2,] @

Outer Radius Region 3

No, of Intervals

Equiv, Perpendicular Dimension

3R, | 3=, 2| EN,| 2=, HE, | 2=, 2.
N Enter "NMIX" Composition Volume Fractions if this is & Mixable Region
3EFFV, =, 2 2 2 2 2

Fourth Region

Composition Name -~ 12 BCD Characters

E23393,2, @

Outer Radius Region 4

No. of Intervals

Equiv. Perpendicular Dimension

3R, | 4=,

21 EN, | 3=, ») HE, 3=, LI
N  Enter "NMIX" Composition Volume Fractions if this is a Mixable Region
SEFFV, ot B 2 2 ) 2 2

*
This table may be extended to include a maximum of 100 regions and 150 lattice
The absolute address decreases by 2 for each additional region composition

points.
name.

OT = ado

LE
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ODD - 11
FISSION SOURCE DISTRIBUTION**
F; - Fission Source on the Right at nth Iattice Point®
Fa Fa Fa Fy Fa Fe
|3FP,=, . ) ’
Fy Fg Fo Fio F11 Fiz Fia
Fia Fis Fie Fle Fla Fis Fzo
o . , , 4 , , J

This table may be extended to provide a fission source on the right at each lattice

point.

*The numerical solution technique employed does not allow for sources on external
F; refers to the source at a point interted by the program just
inside the left boundary.

boundaries.

F_ - Fission Source on the Left at nth Lattice Point"

Fi Fa Fa Fa Fs Fe
,SFM,B, . 2 2

F7 Fa Fg Fio F1a Fiz Fis
o , , , . , ,

Fla Fis Fie Fi7 Fis Fis Fzo
e ) , . . , J

This table may be extended to provide a fission source on the left at each lattice

point.

**To use this table to provide a source guess, both F* and F~ must be given at all
The program initializes Ft+ and F~ to 1 at every lattice

points of interest.
point and any input values are superimposed on this initialization.
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ODD - 12
Control Input
Albedo on the left
Ay Ao As Aq Axs
ISALFT, Y L1 ,
Albedo on the Right
Ay Ap As Ay l Ao
|3ARGT, 3 A0 ,l
Convergence Criterion
JkP - kP=1| < ¢
- If not given
ISEPSK, ALI € = 1.0 x 10~7
Maximum Number of Iterations If not given
‘4LMAX, ,| ILMAX = 100
Number of Mixable Compositions
4NMIX, Y
#1 #2 #3 #4 #5 #5
4NC@DE, ) i R ’|
- M@RE,
Célculation Codes
NC@DE

#1 - Number of Regions

#2 = Type Flux
O = Direct

1 - Adjoint

2 = Adjoint and Direct

#3 = Type Geometry

0 = Slab

1l = Cylinder

MPRE

#4 - Not Operative
#5 - Gradient Calculation

0 - No
1l - Yes

#6 - Type Output

0 - There are no more cases to be processed.

=2 =~ The next case is a regional reference case.

+2 - The next case is a regional change case.

0 = Normal

1l - Short
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6.0 PROGRAMMING AND OPERATING INSTRUCTIONS
Program ODD is designed to be run on an IBM 70390 using the FORTRAN

monitor system and is presently written as five "chain" program blocks.

The tape assignments given below could be easily modified if desired.,

'TAPE UNIT TAPE UNIT
A-1 System B-1 Utility
A-2 TInput B-2 Utilityt
A-3 OQutput B-3 Composition Data Tape
A-4 Chain Tepe .- B~5 Utility
A-5 RNDT

A lisﬁing of the input and output for a sample case are given in
the following pages.




INPUT - PROGRAM ODD

2BNAM 2 sF e NeWENSTRUP

2BDENT 93 sURANYL-F CANS

2RNDATF92+3/15/61

5CDTNAM»2sUCRL BEO-C U

MMORE 9=

2CASEID»2s H/U 4349

3SPEC50040

3CMAT $926235592e238,51410+8416

_3DMAT91o§?§67312:§185—596.0521 293.3210-2,

3TMAT968.936?:91§§f0968o09

3GVOL 9 32 [ 3 ’25 [} 4’0 [ 0.9"_

3GDIFC932e292544

__4NCODE»1,05050,05051,

IMORF g =1

_2CASEID»2y H/U 62,7

_3SPEC»500.n,

3CMAT992.23§)92.238?1o1098.169

) 3?”%11}3Q142-3’7'0796-5,6'?é22ﬂ2’3‘?992-?’

3TMAT68405684056840568405

36VOL’310_7925.490.09

MQQDIFC)3107925.49

GUNCODE915042905040417

SMORE9=2,

. 2CASEFIND» 2y H32.3-ND&,.4
5COMP42s H/Ul 4349

SREGs2s H/t) 43,9

L1



k2

3R90605164159ENs=20,HE 925445

3ALFT5100914091¢0914091¢051¢052¢0514051405140

1.0’1_!091.0’1000100910091.0’1009100’100-’10091.09100910”’1009

- 3ARGT90609060506050405060506050e050¢050e050400

0.000‘090.0,O.OgO.O,O.O,O.O’OoO90.0’000900000009000900090609

3EPSK’100-5’

4NMIX 0

4NCODE»150,05050450,

SMORE 0 »
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START TIME AFTER INSTRUCTIONS ON 1 STOP COMMENT CARD FOLLOWED 14,300







IN PROGRAM RNDTU4 , THERE WAS A
CHECKSUM ERRQR,_CARD _ORIGIN__000426

o ————— ———— —— — 2 b o = e = A > = = =~ ——————a = - = = = = —— ————t — ——— ——— . ——a

$ CHAIN(2,81)
________ EXIT___30w7y  (TES) 30472 _ CHAIN_ 30236 _____ COS 30070

SIN 30074 SCRT 30031 LOG 277u0 E3COMP 27523

e E3 < 27142 1 CXP_____. 27046 _______ BESJ ___25212 ______BLSI___25216_
BESK 25222 BESY 25226 BSF 25064 FSFBT 25066
________ FSFDY___ 25066 _______MUVE ___ 24752 _____ _(EFT) _ 24741 ________(STB) __2u663_
(WLR) 24705 (TSB) 24620 (RLR) 24641 (BST) 24565
e (WER)__ 28507 _______(WTC) 2451 (RWT) _2uu73) (RER) __24437
(RDC) 24462 (SPH) 24145 NOPAGE 23603 ANPIPM 23637

_______ (STH) 24954 ______(STHM) 2u057 ~___RESTC 23542 __LINES 23552
PAGES 235uy NEWSET 23557 HDING 23566 NOHEAD 23605

e COLUMN 23575 ______BOTTOM 23612 _____ 1V WOT____ . 22556 ______| ERROR __ 22330
ERRORA 22327 (oiP) 2111 (108) 20422 {EXB) 20474

e LIOHY 16620 (FIL) _20230 ______(RTN) 20241 (I0OU) 16602
(TRC) 16541 (I0S) 16453 (RDS) 16530 {WRS) 16531

eeee__ABSR) 16532 ___(WEF) 16533 ____ (REW) 16534 ___ (ETT) 16535
B (RCH) 16536 (TEF)Y 16537 (TCO) 16540 (FPT) 16427

e ___RSS_____ 16000 ______ PSI ____ Av3ry_______ CRRCOP_14210_ ______f ENDRCCP 14026
WOTCD 11566 WTCD 11400 GRPAR 11030 PLATE 10741

e ANULUS 10601 ____ ROD_____10271_______BEHR___07524 ______| HETRES 07225 _
HOMRES 07115 MIX 05617 NANDW D5usblu THERM QuTTY

AUXND__03012 RNGTN _ 02344 ]NDT3 __01730_______RNDY2 _ 01404 _

RNDT1 01205 - CID 01017 START 00475 000000 00174




$ CHAIN(3,81)

SEXAT__ 12733 ! CHAIN 12516 ______ (WER) __12uL5 ______ AWTC) __ 12477
- (TES) 12133 (1S8) 12377 (RLR) 12420 (RWT) 12364
_{RER)__12332 . ____ (RDC)___12355_______(SPH)__12040 ______NOPAGE 11476
ANPIPM 11532 (STH) 11747 (STHM) 11752 RESTO 11435
SLINES _Llubss PAGES __ 11830 _______ NEWSET_JA432 ______ HDING _ 11461\ .
NOHEAD 11500 COLUMN 11470 BOTTOM 11505 WoT 10451
-ERROR __10223 ______ EBRORA_10222_______ {D1e)__.0700% _______ (1OB)___06315__
{ (EXB) 06367 (I0H) 0513 (FIL) 06123 {RTN) 06134
| ~LLQU)__ Quu75 (TRC) __OLu3u4_______(10S)_ _OQu34s6 ______ (RDS) __Ouk23 _
| (WRS) Ouk2y (BSR) 0uu25 (WEF) Quu26 (REW) 0uu27
| _LETT) __Ouu30 - (RCH) _O4u31 | (TEF) _Ou432 ______ (ICO) __Ouu33
(FPT) 04322 POMIX 03604 PCKCT 03147 REGCK 02740

000000_00163



- T — . —————— — — — ——— ——— T T — —— Y o 4t o i ———— L " ——— = - = — = ————— ———— - - -

$ CHATN(4,B1)
JEXIT_ 11025 _CHAIN 10570 (TES) __10565 ______(WER) 10516
(WTC) 10550 ‘NOPAGE 10147 ANPIPM 10203  (STH) 10420
SASTHMY 10823 RESIO 10106 . LINES__10116 ______PAGES _ 10110
NEWSET 10123 HDING 10132 NOHEAD 10151 COLUMN 10711
.-BOTTOM 10156 ______ERROR Q700 _______ ERRORA_07037_______{10H)__05226
(FIL) 06636 (RTN) 06647 (1ou) 05210 (TRC) 05147
~A108) 05061 ___ (RDS) __05136_____. _(WRS) _05137 ______ (BSR) __05140
(WEF) 05141 (REW) 05142 {ETT) 05143 (RCH) - 0514y
SATEE) 05145 (TCO)__O051u6 ______(FPT) 03035 ______ TMIX ___Ok305
RPAR 0347k RANDC 03545 HOMRC 02304 MATINV 01553

T T A e " ——— T — — - i - T S S > ——— — ——— " S — ———— —— - ——— = ——— " — — -




000000

07010
05100
00155

CHAIN
TMIX
SPAR

07241
06254
0L3u3

RPAR 05643
POWER 03664



$ DATA
-EXECUTION oo
EXIT 15256 CHAIN ~ 15021 (TES) 15016 (WER) 14747
JAWTC) 15000 (STB)___1u662 ______(WLR) 14704 ______ (RWT) _ 14646
(EFT) 14637 (SPH) 14351 NOPAGE 14007 ANPIPM 14043
_ASTH)__ 14260 ______| (STHM) 14263 ______ RESTO__13746 ______LINES 13756
PAGES 13750 NEWSET 13763 HDING 13772 NOHEAD 14011
SCOLUMN 14000 _______@OTYOM_ 14016 ______WOT_____ 12762 _______ L10B) __12272
(EXB) 1234k (I0H) 10470 (FIL) 12100 (RTN) 1211
~A1ou) 1052 (TRC)__10u11 ______(10S) 10323 ______ (RDS) __10400
(WRS) 10401 (GSR) 10402 (WEF) 10403 (REW) 10404
ZLETT) 1005 _(RCH) _10u06 ______| (TEF)__10u07 _______ (TCO) __10k10
(FPT) 10277 STINT 1020] CTINT 10072 TMIX 07336
TSPAR __070uk SPAR___06307 RPAR___ 05676 SPHI_ ___ 02073

PREP 01242 00000G .00163




GEOMETRY - CYLINDER

H_=___3.2300CE_O0L___On =__2.34000£ 03 ____ID =__0. __

NO BEHRENS CALCULATION

-NO_TJRANSMISSION CALCULATION __ o __

NO GAMMA SOURCE CALCULATION :

-NO RESONANCE_SELE-SHICLOING CALCULATION _____________

. - " o> o = - — - o -

GEOMETRY FOR SIZE CORRECTION TO THE OIFFUSION COEFFICIENT

T s s 02 o e e e o S e et e e e S S e e e e e e et e et B e e A e S S e e e S e —— —— ————

COMPOSITION SPECTRUM CODE NO. - 500.0000

——— - ——— o —— — ——— .

TMATERIAL  MATERIAL GENSITY OR MATERTAL  BEHRENS
LQCL NQ. . WEIGHT _____ YOQILUME_FRACTION_ ___TEMP ______REGION NO. _
92.2350 8.805351E 03  1.378600E-03 68400 0
_____ 92+2380_ ___$222210JE 02 __2,618%00E=-05_____ 08,00 ________ O _ ______
1.1000  1.657261E 03  6.052100E~-02 68400 0
0

______ 841600 ___1,443849E Q4 __3,3210006-02 68200




CODE NO. CODE NO. CODE NO. CODE NO. CODE NO.
9242350 92.2380 1.1000 841600 0.
GROUP  G-FACTOR G-FACTOR G-FACTOR G-FACTOR G-FACTOR
1 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00
ee2____1.00000E_00 _1.00000F 00 _1.00000F _00 __1.00000€ 00 _1.00000€ 00
3 1.00000€ 00 1.00000€E 00 1.00000E 00O 1.00000E 00 1.00000E 00
e ____1.00000€ 00 _1.00000€ 00 _1.,90000t_00 __1.00000€ 00__1.00000€ 00
5 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00
————$____1.00000F 00__1.00C00C 00 __1.00000E_00__1.00000% 00 __1.00000E_00_
7  1.00000€E 00 1.00000€ 00 1.00000C 00 1.00000E 00 1.00000E 00
.——=-8____1s00000f 00__1.0G000F 00 __1.00000E_00__1.00000C 00 __1.00000E_00_
9  1.00000€ 00 1.00000€ 00 1.00000£ 00 1.00000C 00 1.00000E 00
.--10____1.00C00E_00__1.00000C 00 _1.,000006_00 __1.00000F 00 _1.00000E_00
11 1.00000E 00 1.000005 00 1.00000C 00 1.00000E 00 1.00000F 00
--12____1,00000€_00__1.0Q000F 00 __1.00600£_00__1.00000F 00 __1.00000€ 00 _
13 1.00000€ 00 1.0G0COE CO 1.00000€ 00 1.00000E 00 1.00000€ 00
s ___1.00000£:00_ _1.00000€ 00 __1.00000E 00__1.00000€ 00  _1.00000E 00_
15 1.00000F 00 1.00000E 00 1.00G600C 00 1.00000E 00 1.00000€ 00
16 ___1.00000E 00 _1.00000F 00 _1.00000E_00__1.00000F 00 _1.00000E 00 _
17 1.00000E 00 1.00000E 00 1.00000€ 00 1.00000E 00 1.00000E 00
-J8___1.00000F 00 _1.00000E 0C __1.00000€ 00 _1.00000€ 00 _1.00000E 00 _
19  1.00000E 00 1.00000E 00 1.00000€ 00 1.00000F 00 1.00000€ 00
-29.___1.00000E_00 _1.00000£ 00 _1.00000C 00 __1.00000C_00__1.00000€ 00
21" 1.00000€ 00 1.00000¢ 00 1.00000E 00 1.00000€ 00 1.00000E 00
22 ___1.00000F 00 _1.00000£ 00 _ _1.00000& 00 _1.00000€ 00 _1.00000€ 00_
23 1.00000€ 00 1.00000€ 00 1.00C00E 00 1.00000E 00 1.00000€ 00
-24 ___1.00000E 00__1.00000E 00 __1.00000€ 6O __1.00000F 00 _1.00000E 00
3 1.00000E 00 1.00000E 00 1.00000€ 00 1.00000E 00 1.00000E 00




HIYU 43.9 ________ F.D.WENSTRUP_______URANYL-F _CANS
GROUP ____ENERGY ______DELTA(U) __1/V-FACTORS ____
-1 ___1.28403E 07 _ _0,50000£-00__ 5.04280E-05____

2 7.78801€E 06 0.50000E-00 6.47508E-05
o3 W,T2367F 06__0.50000E _0C _ 8.31417E-05____
4 2.86505€ 06 0.500006-00 1.06756E-04
-2 ___le7377T4E 06__0,50000C_00 _ _1.37078E£-04_ _ __
6 1.05399F 06 0.50000E~-00 1.76011E-04
L ___06.39279F 05 _0.50000E-00__2.26003E-04____
8 3.87742E 05 C.500006-00 2.90193E-0k
9 __2.35177€E 05 _ Q0.750C0E_00__3.97938E-04_ ___

10 1.11090F 05 0.10000E 01 6.12145E~0U4
211 __L4.086775 04 1.0C000E 00__1,02080E-C3
12 1.50344F O4 1.0000CE 00 1.683015-03
13 __5.53084E 03 1.00000C 00__2.77481E-03
1y 2.03468F 03 1.00000E 00 u4.57489E-03
19 ___7.48518E 02 04132505 01 _ _8.24544E-03 ___
16 1.98958F 02 0.12750€ 01 1.57732C-02
T 5e55951E 01 _0.950008 00 2.73051E-02 ___
18 2.15009€ 01 0.9750CE 00 4.42043E-C2
)9 8.10998E_00_ _0.11C00C G _ T.4M599E-02
2 2.69958F 00 1.00000E CO 1.25598C-01
21 9.23119E-01__0.87500F C0__2.00217E-01 ___.
22 4.13994E-C1 1.00000E 00 3.20725E-01
—23 ___1e52300E-C1_ _0.1IL75E 01 5.50453€-C1____
24 4.B83L44E-02 0.64750E 00 8.54416C-C1
25 2.53012e-02 0, ———
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GROUP DIFFUSION

5 1.77671E 00 3.12930C-01 1.63264E-01 1.97172E-03 4.29991€ 00
b __1.33978% 00 _Lk.30918£-01__2.28w77€-01_ _1.87911E-03 _3.08432E 00_
7 1.04922E 00 6.058356-01 3.01468E-01 1.99963E-03 2.3u4127€ 00
-8 ___1.06129E 00 _6.14190E-01__2.97898E-01 _2.20649E-03 2.36751F 00
9 7.62075E-01 7.62692E-01 3.32337E-01 2.57028E-03 2.12148€ 00
.10 __7.88076E-01_ 9.90150€-01 _4.10431C=-01 _3.179225E-03 1.71780E 00
11 6.82L48E-01 1.18173E 00 u4.752106-01 5.15264E-03 1.47909E 00
o212 _0.27363E-01  1.293L0K 00 5.165400-01__7.29688£=-03 __1.35634E 00 _
13 (.02984E-01 1.34165E 00 5.35334E-01 1.02165E-02 1.30235E 00
oo 1b_ 0,911906-01 1328376 00 5.41412E-01 _1.52348E-02 _1,27639E_00_
15  5.71209€-01 1.35661C 00 5.43895E-01 3.25353E-02 1.23259E 00
16 __5.45812E-01  1.36358F 00 _5.00943€-01 _5.27245E=02 _1.17697E_00
17 4 91141E-01 1.37851E 00 5.65984E-01 1.05876E-01 1.05751E 00

o180 L. TI039E-01__1,.335501f 00 __3.42163E-01__1.58754E~-01__1.01367E_00

19 5.363226-01 1.37063E 00 5.45393E-01 6.91760E-02 1.15609€ 00
=20 ___5.33933F-01__1.39995€_00 _5.56170£-01__6.12710€-02 _1.15072E 00_
21 4.48030E-01 1.39701E 00 6.23888E-01 1.13308E-01 9.63787E-01
22 3s21576F=01_ _1.U3967TE 00 7.36959E-0) _2.93u42E-01 _6.89537E-01
23 2.27863E-01 1.57053E 00 9.912516-01 U4.66227E-01 4.87486E-01
o2M ___1.5THMME-O0] _1.81354C 00 _1.31218F 00 8.006856-01 _3.36274E-0)
25  1.42079E-01 2.45675E 00 9.17502C-01 1.42571€ 00 3.03216E-01




- e ——— ———— —— ———— ——————— — —————_———— . ——————— — ————— ———— - i = e e A - =

- ——— - ———————————— i . o o7 o~ S S T T ——— T — ————— i — ———— ——— ———— = - ————— i —————_—— —— —— ——— — - ———

DIFFUSTON DIFFUSTON REMOVAL
GROUP ___RADIAL _____ LONGITUDINAL (ABSP+SCAT) ___f FISSION_ ______-SOURCE ____
el 3.60162€ 00 _3,601626 00 __7.82298E~02_ _1.00015E-02 6.02440E-03_
2 3.1526BE 00 3.15268E 00 8.99118E~02 6.49052€-03 5.61236E-02
——=3___2.32505€ 00 _2.52505E 00 _1.165166-01 _5.17266E-03 _1.63906E-01_
4 2.58202E 00 2.58202E 00 1.47959E-01 5.17609€-03 2.31561E-0]
B __J.TT7691E 00 1.77691E 00 2.01002E-01 _4.75155E-03 2.10909€-01_
6  1433978E 00 1.33978E 00 2.71337E-01 u4.34236E-03 1.,47657E-01
T __1.04922E 00 _1.04922E 00 _3.52373E-01 _U4.35245E-03 8.81369E-02
8 1.06129€ 00 1.06129E 00 u4.20239€-01 4.78751E-03 4.77978E-02
e 2 9.62075E-01__9.620756-01 4.69241E-01 __5.53517E-03 _3.16200€-02
10 7.88076E-01 7.88076E-01 5.61889E-01 7.26133E-03 1.25488E-02
oAl _6.82u48E-01 _6.32448E-01 _ 6.84003£-01__9.85706£=-03 __2.88050E-03_
12 6.2T363E-01 6.27363E-01 7.53355C-01 1.34878E-02 6.48500E-04
=13 ___6.02984E~0)_ _6,02984E=-01 __7.84531£-01_ _1.82338F=02 _1.45100E-04
1 5.91190E-01 5.91190E-01 7.95716E~01 2.61328E-02 3.24000E£-05
15 __ 5.71209E-01_ _5.71209€-01 _7.14795€E-01 _5.34903E-02 7.95000E-06
16" 5.45812E-01 5.45812E-01 7.48766E-01 8.09990E-02 1.02000E-06
T 4.91141E-01 M4.91141E=0] _9.03333E-01 _1.611836-01 _9.50000€-08
18 u4.71039E-01 u4.71039E-01 9.4TT7T76E-01 2.31836E-01 0.
19 5.36322E-01_ _5.36322E-01 _8.28550E-01_ 5.74768E-02 0. __________
20 5.33938E-01 5.33938E-01 B8.71232E-01 1.08649E-01 0.
2} 4,48030E-01 4,u48030£-01 _1.45643E 00 2.29546E=-01 0. _________
22 3.21576E-C1 3.21576E-01 1.02928¢ 00 5.82001E-01 0.
-23___2.27863E-01 _2,27863€-01 _1.10060€ 00 _9.52469E-01 0. _________
24 T 5THLLE-01  1.57WUNE-01 1.90553E 00 1.62850E 00 0.
—25____1.42079E-01__1.420790=01_ _2.52952% 00 _2.88837¢ 00_ 0. __________
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— T S " i = —— - = . o o " e - — o ———— i —_ - ————————— — — _— ————— — —————— i ——-

TO 1 2 3 : ) 5
FROM e S
1 0. 2.55239E+02 1,64232E-02 1.0636H6E-0 6.41333E-03
...... 2eeceQe 0. _____3.72629E-02 _1,64852E-02 _1.07438E-02_
3 0. O. 0. 5.31826E-02. 2.33545E-02
s __ 0. ___ Qe o Qz____;__-_._.._-_p_- ______________ 6.52125€E-02 _
S 0. '0. o. 0. 0.
______6____-_0_‘ ______________ O.. - Q!-_..__.__.._._..___o..' ______________ Q. e
7 0. Oe 0. O. 0.
______ 8 .. Q. Qe Qe Qe Qe
9 0. 0O ‘ 0. O. 0.
..o 0. _— 0. Oe o _____ P ¢ X S
11 0o 0. 0. " Oe 0.
_____ ].2 ..__...,Qt,__ I ¢ I Qe Qe Qe __________
‘3 05 0. 0. 0. 00
_____ 8 ___ Qe Qe _____ Qe Qe 0.
5 0. 0. 0. 0. O.
Je Qe Qs Qe Qe ___________ 0o __________
‘7 0.. 0.; . 0. O. 0.
8 Qe 0 Qe ____________ Qe e 0o ___
: ‘9 0. 00 0. 0. Oo
——20___ Qe e O O¢ Qe Qe _________.
- 21 0. Oe 0. O. 0.
22 0. O O. oo Oe _________
23 o. o. 0‘ o. O.
24 0. 0 Oe 0. 0.




MU 43.9 ______F.D.WENSTRUP ______URANYL-F CANS _______  _

______________________ COMPOSITION SCATTER TRANSFER MATRIX ________
o 6 T (2 T 2 T

_FROM e e e

S s s e e e e e e e e S S . s i o e e s e . et e e e e e T S T A it e ey e T e e e e L L e .

SO SR 1 S, 1.31074E-01 __5.44909E-02 L,u3639E-02 2.50322E-02
7 0. 0. 1.7TOT49E-01 9.4B8B6UE-02 5.36323E-02
-8 0. Oe o0 2:39260E-01 __1.13104E-01
9 0. 0. 0. 0. 3.02024E-01
10 Qe - 0. __ S T SO Qe __ 0
11 0. 0. 0. 0. 0.
N SR Qe Qo Qe Qe Qe .
13 0. 0. 0. 0. 0.
LS Qe oo 0 Qe S Qe
15 0. 0. 0. 0. 0.
16 0. Qe S ¢ P S Qe e 0o
17 0. 0. 0. 0. 0.
8 Q. Qe Qe ] Qe o 0w
19 0. 0. 0. 0. 0.
20 ____ (LIS ¢ S S (2 S 0. .
21 0. 0. 0. 0. 0.
22 Q. - 0. Qe Qe 0.
23 0. . . 0. 0.
24 0. 0. 0. 0. 0.




_HIY 83,9 FeDLWENSTRUP ______URANYL-F CANS ____________.
e S COMPOSITION SCATTER_TRANSFER MATRIX ______________________
- T0 1 12 13 14 15

e ROM e
1 1686TTE-OL  6.11985E-05 2.23950E-05 B8.2217T7E-06 3.51036E-06
e 2. 3.76255E6-04__1.36707£-04 _ 5.00518E-05__1,83788E~-05___7.84353E-06_.
3 8.7071BE-04 3.17593F-04 1.1644B8E-04 4,27832E-05 1.82718E-0S
e _1.93962£-03 _T7.09627E-04 2.60489E-04 _9.57T466E-05 _4.08980E-05
5 4.16660E-03 1e52752E-03 5S5.61159E-04 2.06325E-04 8.81413E-05
b 9417257603 _3.36708E-03 1.23756E-03_ _4.55108E-04 _1.94435E-04
7 1.967T6TE-02 T.226u48E-03 2.65653&-03 9.76995E-04 Y4,.17THLO9E-Oh
e 8__.__1 b,15342€-02 _1.52595€-02_ _5.61030E-03 _2.06340E-03 8.81579E-0% _
9 1.00117E-01 3.82690E-02 1.40722E-02 5.17592E-03 2.21144E-03
-0 3.58430E-01 __1.26607E-0]1 4.65709E-02 1.71317E-02 7.31997E-03 _
N O. 4 .34252E-01 1.54616E-01 5.68800E-02 2.43040E-02
_____ 2 ___ Qe Qe _4.770L4JE-01 __1,70049E~-Q01__T7.260594E=-02
13 0. Q. O. 4.95097E-01 2.05001E-01
——— w____f Qe [ P Qe o Qe e .5..9.1 1..‘..2_3_529.‘.-.
]5 o. 0. O. 0.
_ 16 0. O. Qe e _ 0=.__-
17 0. O. 0. O. 0.
______ 8____ 0, Qe _________ 0. o _0e e O
19 0. 0. 0. 0. Oe
_____ 20 ___ Qs _________ Qe __________. Qe _ o Oe _ o Oe __________
21 0. O. 0. 0. 0.
22 0. Oa Oe_ Oe_____. Oe
23 0. 0. O. O. 0.
..... 24____ 0. Q. _ 0. _0. - 0.
25 0. 0. 0. 0. 0.
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H/U 43,9 _______F.D.WENSTRUP ______URANYL=F CANS _____________
______________________ COMPOSITION SCATTER TRANSFER MATRIX __ ___________ .
TO 16 17 18 19 20
FROM oo
] S VSUBTELG7 2. 17692E-07 B.55015C-08 3.u5k56E-08 1.08958E-08
2. 2:04397E-06__4.86039€-07 __1.70898E-07 7.71294E-08 _2.43269E-08 _
3 4.76568E-06 1.13327E-06 U4.U45108E-07 1.79839C-07 5.67218E-08
b 1.06678E-05 _2.53685C-06  9.96380E-07 4.02572E-07 __1.26973E-07 _
5 2.29916E-05 S.L6T61E-06 2.1uT7UTE-06 8.67653E-07 2.73661€-07
b ____5.07194E-05 1.20617€-05 4.73738E-06 1.91407E=-06 _6.03703E-07 _
7 1.08885E-04 2.58941E-05 1.01703E-05 U4.10914E-06 1.29603E-06
-8 2.29969E-04 _ 5.46896E-05_ 2.14801E-05 8.67869E-06_ 2.73729£-06__
9 5.76880E-04 1.37190E-04 5.388326-05 2.17707E-C5 6.86655E-06
B 1t N— 1.90954€-03  4.54120E-04 _1.78361E-0h 7.20642E-05 2.27293€-05 _
B 6.34017€-03 1.50780E-03 5.92207E-04 2.39272E-O4 7.54673E-05

e o 128954 6E-02 __4,9Q773E-03__ 1. 77047€-03 __7.15330E-04_ _2.25618E-04 __

13 Se34TBLE~-02 1.2T7181E-02 4.99518E-03 2.018236-03 6.36555E-04
I LTSI 1o4653UE-01__3,48483F-02 _ 1.36871C-02 5.53006E£-03__ 1.74420E-03 _
15 U.9UB869E-01 1.14919E-01 U4.51359E-02 1.82365E~02 5.75184E-03
S 1 S ¢ PO 4,31552E-01__1.64726E-01 __6.65550E-02_ _2.,09917E-02 _
17 0. 0. 5¢0286UE-Q1 1.96531E-01 6.19867E-02
A8 ____( Qe o __ Qe oo e __ 5:31642E-01__1.62695€-01___
19 0. 0. 0. 0. 4 ,85162E-01
_20____ | Qe oo O Qe oo i Qe ___________1 Qe _ o __
21 Oe Oe 0. 0. 0.
22 0. Oe Qo_ e 0o 0
23 0. 0. 0. 0. 0.
4 S O __ 0. __ s __ Be Oe




: T0 21 22 23 24 25
~EROM .
1 3.697736-09 1.67092E-09 6.63758E-10 O. 0.
_____ 2____.8:25588E-09 _3.73065£-09 _1.48196€-09 0. ___________ 0. ___________
3 1.92498E-08 8.69857TE-09 3.455L2E-09 7.65946E-10 8.40998E-10
ek 4.30910€-08 1,94719E€-08 7.73501€-09 1.71458E-09 _1.88259E-09
5 9.28730E-08 4.19672E-08 1.66711E-08 3.69539E-09 4.0574%9E-09
b ____2.04880E-07 9.25808E-08 3.67768E-08 8.15213£-09 8.95093E-09 _
7 4.39839E-07 1.98753E-07 7.89528E-08 1.75011E-08 1.92159£-08
S 8 ___5.28960€-07 4u.19776E-07 1.66752E-07 3,69631€-08 4.05850£-08 _
9 2.330326~06 1.05302E-06 L4.18301E-07 9.27227E-08 1.01808E-07
-0 ____T.7T1370E-06 3.48565E-06_ _1.384OUE-06 3.06926E-07 3.37001E-07
1 2.561156-05 1.15733E-05 U4.59737E-06 1.01908E-06 1.118936-06
R S 1265684E-05 _3.45996E-05 1.37443E-05 _3.04664E~06 _3,34517E-06 _
13 2.16029E-04 9.T76189E-05 3.87782E-05 B8.59575E-06 9.43802E-06
S 1. S 2021938E-04  2,6748B2E=04 _1.06255E-04 2.35529E-05_ _2.58608E-05 __
15 1.952026-03 8.82074E-04 3.503956-04 7.76703E-05 8.52B809E-05
SN X S 7.12400€-03 3.21918€-03 1.27879E-03 2.83462E-Ok 3.11237E-Oh
17 2.10366E-02 9.50596E~03 3.776156-03 8.37040E-04 ©9.19058E-0U
e 18 5.3214UE-02  2.49501E-02 9.91120E-03 _2.19696E-03 _2.41224E-03
19 1.592036-01 7.22568E-02 2.87033E-02 6.36251E-03 06.98595E-03
=20 ____ 4. 7T8738E-01__2.09372E-01 _8.31712E-02 1.84361E-02 2.02426E-02 _
21 0. 1.34312E 00 2.04168E-01 4.14875E-02 3.15918E-02
=22 72839LLUE-03 0. ____________ 22 39276E-01 __1.07142E-01_ _8,15823E-02
23 1.46U596-06 4.82709€-02 O. 3.414B9E-01 2.L4615E-01
2 2:53682E-07 8.00763€-03 5.1292WE-01 0. _______ ____° 2.83916E-01
25 2.22090E-07 T7.00911E-03 4.25485E-01 6.71316E-01 O.



H/U 62.7 : FeD.WENSTRUP URANYL=-F CANS

....._—____—..___.-.-_-.____..___.__._——_____________________...__-_-_-_____-_____-_—___...

- —— — — ——— " ——————————— ——— ——— T ——— —— - ———— . ——— ——— ———————————————————————————— o — ———————

GEOMETRY - CYLINDER
. H = 3,17000€ 01 0D = _2.54000EF 01 ID = 0.

i S e > 4 o i = - - = ————— = - — " = = - ——— = ————

GEOMETRY FOR SIZE CORRECTIO! TO THE DIFFUSION COEFFICIENT
H+2S = _3,17000E_01 D+#2S = _2.5u4000€E_01

__COMPOSITION VOLUME IN CC - 1.606263€ O __
COMPOSITION SPECTRUM COOE NJO. - 500.0000
TMATERTAL  MATERIAL DENSITY OR MATERIAL .  BEHRENS
_CODE_NQ._______MEIGHY _____VOLUME FRACTYION_ ___TEMP ______f REGION NQ._
92.2350 6.360669E 03 1.014700E-03 68.00 0
_____ 92.2380_ ___L4.49uO6U3E 02 __7.079600E-05_ _____68.00_________ O _____
1. 1000 1.709814F 03  6.362200C-02 68.00 0
8.1600 1.449969E 04 3,398200E-02 68+ 00 0




61

B 62.7 ________F.D.WENSTRUP ______URANYL-F CANS______________
e MATERIAL CELL CORRECTIONS __________ _ _______________
CODE NO. CODE NO. CODE NO. CODE NO. CODE NO.
92.2350 92.2380 1.1000 8.1600 0.
GROUP  G-FACTOR G-FACTOR G-FACTOR G-FACTOR G-FACTOR

1 1.00000€E 00 1.00000E 00 1.00000% 00 1.00000€ 00 1.00000E 00
S 2____1.00000E_00 _1.00000F 00 _1.00000€ 00 __1.00000E 00 __1.00000€ 00 _

3 1.00000€ 00 1.00000f 00 1.00000E 00 1.00000E 00 1.00000E 00
S 4___1.00000€ 00 _1.00000E 00 _1.00000€ 00 _1.00000F 00 _1.00000€ 00

5 1.00000€ 00 1.00000C 00 1.000GOE 00 1.00000E 00 1.00000€ 00
ceeeob____1.00000E 00__1.00000E 00 __1.00000€_00__1.00000E 00 __1.00000E_00 _

7  1.00000E 00 1.00000E 00 1.00000€ 0G 1.00000E 00 1.00000E 00
———---8.__1-00000€ 00__1.00000€ 00 __1.00000E_00__1.00000F 00 __1,00000E_00 __

9  1.00000€ 00 1.00000E 00 1.C0000E 00 1.00000E 00 1.00000E 00
—--10____1.00000E_00__1.00000f 00 __1.000GOE_00 __1.00000€ 00__1,00000E 00 _

11 1.00000€ 00 1.00000€ 00 1.00000E 00 1.00000E 00 1.00000E 00
———--12____1s00000E_00__1.00000E 00 __1.00000E_00 _1.00000F 00 _1.00000E 00

13 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00 1.00000€ 00
-l ___1.00000F 00 _1.0C000€_00 _1.00000E 00__1.00000€ 00 __1.00000E 00 __

15 1.00000€E 00 1.00000E 00 1.00000e 00 1.00000E 00 1.00000E 00
16 . _1.00000€ 00 _1,00000€ 00 1.00000E 00 _1.00000F 00 __1.00000€ 00 _

17 1.00000€ 00 1,0000CE 00 1.00000E 00 1.00000E 00 1.00000E 0O
—e—-18___1.00000€ 00 _1,00000E_00 _1.90000E 00 _1.00000E 00 __1,00000E 00 _

19 1.00000€ 00 1.00000C 00 1.00000E 00 1.00000€ 00 1.00000€ 60
——--29____1.00000E 00 __1.00000E 00 _1.00000€ 00 _1.00000E 00 _1.00000E 00 _

21 1.00000€ 00 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00
eeeo22___1.00000€ 00 _1.00000€ 00 _1.00000F 00 _1.00000E_00 __1.00000E 00 __

23 1.00000€ 00 1.00000E 00 1.00000€E 00 1.00000E 00 1.00000E 00
—eme-24 ___1.00000E 00 _1.00N00E 00 __1.00000E_00 __1.00000E€ 00 _1,00000E 00 _

~ 25  1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00 1.00000E 00




——=- . 1.284%0Q3E 07 __0,50000£-00

"""""" 1.11090€ 05 0.10000€ 01

B - —— ————— — — 1 ———— ——— —— — . ————— T . -

o ___T.M8R18E Q2 _0.13250E 0] _ 8.24544E-03 .

16

=17 5.55951E Q1__0.92000F 00 _2,73051E-02__

18

--19___8,10998E_0Q0__0,11000F Q) _ T.44599E-02 _

20

-21 __9.93119€-01__0,87500F 00 _2.00217E-01 __

22

o e e e S} > S v . - — ——— o = — — - —— T " — - —— T Sp = =t = = —

T.7T8801E 06

2.86505E 06
1.737TT7ME 06

4.086T7TE_O4
1.50344%€E Ou
5.53084E_03

0.50000£-00

0.50000E~-CO
0.75000E_00

1.00000€ 00
1.00000E 00

2.03468E 03
1.98958E 02
2. 15009 01
2.69958€ 00

be 1399UE-01
1.52300€E-01

2.53012€-02

1.00000€E 00
0.12750E O1
0.97500€ 00
1.00000E 00
1.00000E 00

0.64750E 00
0.

2.90193E-04
3.97938E-04

1.68301€-03
2.7TUBI1E-03

4b.57489E-03
1.57732€E-02
bo42043E~02
1.25598E~01

3.20725E-01



- — - T " = — —— —— ——— T =" = e = . = — = e — S e - - . e - e = o = o - s = > == — = e -

GROUP DIFFUSION SCATTER TRANSPORT ABSORPTION EXTRAPOLATION
1 "3.59745€ 00 1.02588E-01 4.80994E-02 1.04899E-02 1.21268E 01
o2 __3413T10E QQ__ 1.38u47T4E-0) __6476596E-02_ _T.09649€-03 9.50475E 00_
3 2.50010F 00 2.08956E-01 1.04128E-01 2.26648E~03 6.67796E 00
...... 4 ___2455278F 00 _2.,25u26E-01__1.04368E~01_ _1.u8559€E-03 6.71209€ 00_
5 1.74553E 00 3.2394TE-01 1.67534E-01 1.45594E-03 4.20440E 00
N 6___1.31081F 00 _4,u46644E-01__2.3u8256-01_ _1.38898E-03 3.00787E 00_
77 71.02439E 00 6.27710E-01 3.09973E-01 1.47896E-03 2.28125E 00
——— 8____1.03508E 00 _6.38668E-01__3.06749E-01 __1.63257E-03 _2.30396€ 00 _
9 T 9.36832E-01 7.94336E-01 3.42637E~01 1.89434E-03 2.06222€ 00
10___7.66014E-01 _1.03284E 00 __4,23702E-01 _ 2.34397E-03 1.66766E 00
117 6.62u18E-01 1.23414%E 00 14.91562E-01 3.79900E-03 1.u3431E 00
———— 12 _6.08686E-01__1432148E 00 _ 5,34973E-0) _5.38143£=-03 __1.31487E 00 _
13 5.85643E-01 1.40206E 00 5.54591E-01 7.53733E-03 1.26395€ 00
oo M8 9.76251E-Q1 _1.u14L6E 00  5,60223E-01 _1.12424E-02 __1.24330E 00
15 5.62126E-01 1.41624E 00 5.62042E-01 2.39995E-02 1.21237€ 00
———— 16___5.43766E-0) _1,42132E 00 _5,67214E-01 _3.89072£-02 1.17221E 00
17 5.02686E-01 1.43223E 00 5.78261E-01 7.810196-02 1.08248E 00
—— 18____4,869207E-01__1.41512F 00 _S5.60789€-0) _ _1.1712%€-01__1.04806E_00 _
19 5.34789E-01 1.43247E 00 5.65116E-01 5.13877E-02 1.15247€ 00
e 20 5.30284E-01_ _1.46286E 00 5.76009E-01__4.58919E-02 _1.1u246E 00
21 4. 51656E-01 1.45923E 00 6.46662E-01 B8.46650E-02 9.71521E-01
22 ___3.36925E-01__1.50365E 00 7.65106E-01_ _2.18016E-01 _7.22697E-01
23 2.40T99E—01 1.64O0B7E 00 1.03208E 00 3.46655E-01 5.15327€-01
24 1.69342E-01_ _ 1.89600E_00 _1.36913E 00 _S5.94755E-01 _ 3.61783E-01 _
25 T 1.65362E-01 2.57214E 00 9.54203E~01 1.05847E 00 3.53014E-01




¢ ————— . A . e e ey — . ———— — = = - —— — —— = = - — - A = ———— = " 4= —————

e m——— e T e e LR L L s Y e e, A L Y e e et Y S R e S e s R S s L S

2 3.13710E 00 3.13710E 00 9.23853E-02 U 77726E-03 5.61236E-02
3 2.50010€E 00 __2.,50010E_00_ _1.20u458E-01_ _3,80727E-03 _1.63906E-01

L 2.55278€ 00 2.55278E 00 1,53647TE-01 3.B0979E-03 2.31561E-01
5 1.74553€ 00 _1.74553E 00 _2.09181E-01__3.49731E-03 2.10909E-01

6 1.31081E 00 1.31081E 00 2.82924E-01 3.19614E~-03 1.47657E-01
7 1.02439€E_ 00 _1.02439E 00  3.677T41E-01  3.20356E-03 8.81369E-02

. o ———  — an s o o s e e e o s - o S G o e B e . e . Yo" T — " i —— = ——— — = = S v

8 1.03508E 00 1.03508E 00 4.39503E-01 3.52378BE-03 W4.77978E-02
9 9.36832E-01 __9.36832E-01__4.91553E-01 4.07409E-03_ _3.16200€E-02

10 Te6601LE-01 T7.66014E-01 5.89096E-01 5.34460E-03 1.25488€E~02

1) 0262418601 _6.62818E-01 _ 7.16997E-01__7.23216E-03 _2,8B8050E-03
12 6.08686C-01 6.0868B6C-01 T7.89215E-01 9Q.92752E-03 6.48500E~-04

1y 5.76251E-01 5.76251E-01 8.31240E-01 1.92347€E-02 3.24000€£-05
15___ 5e62126E-01__5.62126E-01__ 7.40854E~-01 __3.93708E-02 _T7.95000€E-06

16 S5.U43766E-01 S5.u3766E-01 7.70220C-01 5.96182E-02 1.02000€E-06
17 502686E-01_ _5.02686E-01__9.15849E-01 __1.18636E-01__ 9.50000E-08

18 4.86907E-01 L4.86907E-01 9.46091E-01 1.70640E~01 0.
19 De3U789E~01_ _5.34789E-01 _8.49245E-01_ 4,23050E-02 0.

20 5.30284E-01 5.30284E-01 8.96882E-01 7.99697E-02 0.
21 ___4.51656E-01 4.51656E-01__1.49582F 00 _1.68954€-01 0.

22 3.369256-01 3.36925E-01 9.90881C~-01 4,.28374E-01 O.
23 240799€E-01 _2.40799E-01 _1.01229c 0C 7.06204E-01 0.




:65..
BIU 627 ___FLDJWENSTRUP_ ______ 1 URANYL-F CANS _______________
______________________ COMPOSITION SCATTER_TRANSFER MATRIX ______
TO 1 2 3 ' i S5
LR OM e e L .
1 0. 2.66407E-02 V1.70863E-02 1.09460E-02 6.50062€E-03 -
____ 2 ___ Qe o ___Oe __ . _3.88165E-02_ _1.71992E-02 __1.10488E-02_
3 O O. Oe " 5.53842E-02 2.43535E-02
. SO ¢ P 0. ool O 6.80202€E-02 _
5 0. O. 0. O. 0.
b ____ 0. __._ 0. ~ O 0. Oe ___________
7 R 0. 0. 0. 0.
..... 8 .. 0. Qe . 0e . 0. o Oe
9 0. Oe O. 0. 0. -
—— ‘0 0‘ - o. o‘ ______ Q_ _.______________-0: _____________
n O. Do . 0. 0.
N VS Qe e [0 P Qe o __ Qe ___________( Qe .
13 0. . 0. 0. e
IR LS Qe e _ Qs oS Qe oo _ Oe S Qe .
16 Qe___ Oe Qe o Qe oo Oe
17 0. 0. 0. O. O
18 ____( Qe o ____ [V SR ¢ £ S Qs Qe __ o ____.
19 O. O. Oe 0. Oa
20 ____ Qe oo Qe Qe 0o ] Oe _________.
21 D. Q. 0. O« O.
.22 0. 0. Qe ____________ Qe ___________Oe __________.
24 Oe O Oe Q. Qe




_HIU 62.7 __________F.D.WENSTRUP ______URANYL=F CANS ___________
______________________ COMPOSITION SCATTER TRANSFER MAIRIX _____
TO 6 7 8 9 10
EROM e

1 3.4688L4E-03 1.9B8666E-03 1.16222E-03 9.01595E-04 4.89991E-04
S S 7.38590E~03_ _14.47258€-03  2.62960E-03__2.02483F-03 _1.09192€-03
3 1.50909E-02 9.27411E-03 5.62096E-03 4.51822E-03 2.51117E-03
b _3.29u82E-02 2.01831E-02 _1.22804E-02 9.9u504E-03 5.57315E-03
5 9.87089E-02 4.28654E-02 2.60910E-02 2.12062E~-02 1.19433E-02
b 0. 1. 36442E-01 5.71198E-02 L4.64706E-02 2.62551E-02
7 0. 0. 1.77753E-01 9.95454E-02 5.62860E-02
B Qe o Qe 0. G 2.20120€-01_ 1.18754E-01 _
9 0. 0. 0. 0. 3.16640E-01
S Lo B Qe ] Qe 0 Qe 0. .
N 0. 0. 0. 0. 0.
N S P ¢ P Qo Qe Qo ..
13 0. 0. 0. 0. 0.
U | S YR (7 SO Qe Qe Qe .
15 0. 0. 0. 0. 0.
doe__( Qe ______ 0. S | Os o Oe
17 0. 0. 0. 0. 0.
18! Qe oo Qe o0 Qe 0.
19 0. 0. 0. 0. 0.
20 (YRR (. SRS, Oe e Qe Qe s
21 0. - 0. 0. 0. 0.
_-22 0. _ ___ Qe 0 oo Qe 0.
23 0. 0. 0. 0. 0.
2 "‘ o * 0 < 0 - 0 * 0 L]

- —— — — ———— —————— _~ — o1 T ——— ——— . . . - e o AL ., . S . O e . e S . S D e S e S S S s e AT e s S e T  ——— — ———— o o -




- . = —————— ——- " —————— —— > . = - T = - = = = o = - = . T S > . e = = - - —————— - ———————— = o~ - -——— o~ ———

67

T0 11 12 13 1y 15
e B ROM e e e e e e e e e e e
1 1.TOTULE-DO4 G6.UV1T09E-05 2.35198E-05 B8.64003E-06 3.68979E-06
———— Qe 3:93156E-04 __1.43376E-04 _ 5.25685E€-05__1.93137E-05__ 8.2u434E-06__
3 9.11540E-04 3.33330E-04 1.22340E-04 L. 49653E-05 1.92065E-05
b 2.03350E-03__7,45201€-04 2.73720E-0OW__1.00638E~-04 _4,29914E-05 _
5 Yo37260E-03 1.604TOE-03 S.8975BE-04 2.1687T6E~-0L 9.265L4E-05
b 9.63203E-03 _ 3.53804E-03 1.30075E-03__4.78397E-04 _2.04393E-04 _
7 2.066T7T1E-02 7.59403E-03 2.79226E-03 1.02700E-03 4.38788E-04
e 8___. 1 Ue36322E-02 _1.60366E-02__5.89707E-03__2.16903C-03 9.26736E—-04_ _
9 1.09399E-01 U4.02210E-02 1.47919E-02 5S5.4LOPUE-03 2.324T72E-03
10 ____3.76219E-01 __1.33086E-01__4.89560E-02 __1.80093E-N2_ _7.69501E-03
n 0. B456067E-01 1.62538E~01 5.979u5E-02 2.55493E-02
———— 2 _____ Qe On & 501030E-01 __1.78762E-01__ 7.6382U€-02 _
13 0. 0. 0. 5.19998E-01 2.15505E-01
——— w____ Qe e Qe Qe ____________ Oe o _____{ 6.06219E-01 _
15 0. 0. 0. O. 0.
_____ 16 ___0. _____ Qe ____ eee®e Qe . Oe ____________
‘7 0 o 0. 0. O L ] 0 L ]
..... 8 ___ 0. Qe _ 0. Qe B _____
19 0. 0. 0. C. 0.
_____ 20 ___ Qe ____ Qe _____ Qe ___________Oe Qe ______
21 0. 0. 0. 0. 0.
.22 0. U | L S Oe Qe Qe
23 0. 0. 0. 0. 0.
2 0. ___________Oe Qe _______ 08 ___________1 Qe 0
25 0. 0. 0. 0. 0.



______________________ COMPOSITION SCAYTER _TRANSFER MATRIX __ . .
T0O 16 17 18 19 20
FROM e e e
1 9.62361E-07 2.28847E-07 B8.98324E-08 3.63156E-08 1.14541E-08
———l 2:14863E-06__5.109436-07 __2.00679E-07_ _8.10314E-08  2.55733E-08 _
3 5.00975E~06 1.19134L-06 4.679156-07 1.89054C-07 5.96282€-08
- 1.12142E-05 2,06083E-06 1.047W3E-06_ 14.23199€-07 1.33478E-07 _
5 2.41694E~05 S.7LTT6E-06 2.25750E-06 9.121106-07 2.87683E-07
b 5.33179£-05 1.26797E-05 Y4.98011£-06 . 2.01214€-06 6.34635E-07
7 1.14463C-04 2.72209€E-05 1.06914E-05 UL.31968E-06 1.3624LE-06
-8 ___2.MI7T51E-0k 5.74919E-05 2.25807E-05 9.12337E-06 2.87754E-06
9 6.06L36E-04 1.44220E-04 5.66B41E-05 2.28862C-05 7.21838E-06
-0 ____2.00738E-03 4.77388E-04 1.87500E-O4 7.57567E-05_ 2.38939€-05 _
1 6.66503E-03  1.58506E~03  6.22551F-04 2.51532E-04 7.93341E-05
-l 1.99258E-02 4.73870E-03 1.86118E-03 7.51983E-04 2,.37178E-04 _
13 5.62185E-02 1.33697€-02 5.25113E-03 2.12164E-03 6.69171C-0k
s 1.D40M2E-01  3.06338£-02 1.43884E-02 ».813420-03  1.83357€-03
15 5.19862E-01 1.208N7E-01 L.74486E-02 1.917096-02 6.04656E-03
e 0. o B.53272F-0) _1.73166E-01 __6.99652E-02 2.20672E-02 _
17 0. 0. 5.28060E~01 2.06601E-01 6.51628E~02
S L B Qe Qe Qe 2.58394E-01__1.71032€-01 _
19 0. 0. 0. 0. 5.09596E-01
20 Qe 0 O Q0 Qs o
21 0. 0. 0. 0. 0.
22 Qe 0. 0. Qe Qe
23 0. 0. 0. 0. 0.
24 0. 9. 0. 0. 0.

. o e s G e At o e > U e oy e S . . B o P o T . T . . T . T — ——— — o > ] " - — " — " ———— T 7, 448 {0 i o A e . . e o o e e o ©




H/Y 62,7 F.D.WENSTRUP _____ 1 URANYL=F CANS __________
______________________ COMPOSITION SCATTER TRANSFER MATRIX ________ _____________
0O 21 22 23 2y 25 |
FROM e
1 3.88720E-09 1.75654E-09 6.97768E-10 0. 0.

2o 8.67889E-09_ _3.92180E-09 __1.55790€E-09 0. ___________| Qs ___________.
3 2.02362E-08 9.14428E-09 3.63247E-09 8.05192E-10 8.84090E-10
b 4.52989F£-08 2,04696E-08 8.13134E-09 1.80243E-09 _1.97905E-09
5 9.76316E~-08 L4.41176E-08 1.752536-08 3.884TLUE-09 u4.26539E-09
b __2.153T8E-07  9,73245E-08 3.86012E-08_ _8.569836-09 _ 9.40956E-09
7 4.62376E-07 2.089376-07 B8.29982E-08 1.83978E-08 2.02005E-08
-8 9. 76559E-07  4.U1283E-07 1.75296E-07 3,8B570E-08 4.26645E-08
9 2.449T2E-06 1.10697€-06 L.397356-07 9.7u737€-08 1.07025€-07
1o _8.10894E-06 3.66425E-06_ 1.455596-06  3.22652E-07 3.54268E-07
11 2.69238E~05 1.21663C-05 4.83294E-06 1.07129E-06 1.17626E-06
B - J— 8. 08917E-05__3,63724E-00 _ 1.44486E-05_ _3,20274F=06 _3.51657€-06 _
13 2.27098E-04 1.02621E-04% 4.07651E-05 9.03619E-06 9.92161E-06
B 1 SR £222264E-04 _2,81187E-04 _1.11699€-0O4 _2.47597E~=05 _2.71858E-05 _
15 2.05204E-03 9.27270E-04 3.68349E-04 8.16500E-05 B.96506E~-05
T S 7.489026-03 3.38u12E-03 _1.3u431£-03 2.97986C~04_ _3.,27185E-04
17 2.21145E-02 9.993036-03 3.96763E-03 5.79923E-04 9.66149E-04
N X 2¢80835E-02  2,62283£-02 _1.04190£-02 __2.30953E-03 _2.53584E=-03
19 1.68097E-01 7.59591£-02 3.01740E-02 6.68352E-03 7.34390E-03
20 ____ 2:02796E-01__2.20100€-01 _B.T4327C-02 _1.93808£-02 2.12798E-02_
21 0. 1.41115E 00 2.14630E-01 4.36132E-02 3.32105E-02
22 8-086536-03_ 0. ____________ 2:00384E-01 _1.12632E-01 8.57624E-02
23 1.53964E-06 5.06579€-02 0. 3.57839E-01 2.57089E-01
24 _2.66681E-07 8.417896-03 5.37966E-01 Q. ___________ 6. 12646E-01

25 2.33470E-07 7.36824E-03 4.47201E-01 7.04384E-01 O.
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_____________________ COMPOSITLON DATA  TAPE__UCRL_BEQ=C-U____

T T2 CoMPOSITIONS 5 RECORDS

e DESLGNATION ______________RECORD NO. ___
H/U 43.9 )

o Ay 2o e T S e o e = . o T e e e S ——————— = " " i ———— A~ ——  4e v —— ———




L

___________ NUMBER _QF GRQUPS = 25

NUMBER OF REGIONS = 1 :
______________________________ IOYAL _NUMBER QF INJERVALS = 20 _ ________ _______
NUMBER OF COMPOSITIONS = 1

_____________________________ MAXIMUM NUMBER OF ITERATIONS =__99 ______________
CONVERGENCE FACTOR = 9.9999999E-06

- ——_—— e - - — (a — ——————— Y = = e e = = 4=t T e s = o = = ——— —— —————————— -

DIRECT FLUX CALCULATION

e SLAB_GEOMEYRY ______
LEFT-HAND BOUNDARY 0. RIGHT-HAND BOUNDARY 1.6150000E 0]
SROUP LEFT ALBEDO GROUP RIGHT ALBEDO
___________ 3 _____Ja.Q000000E 00 _________________ V. __ Qe ___________________
2 1.0000000E 00 2 0.
___________ 3 .---)sQ000000€. 00 ___ _____________ 3 Qe _____ o ___
4 1.0000000E 00 4 0.
2 1.0000000€6 00 _________________ = 2 Qe
6 1.0000000€ 00 6 0.
____________ 1______.1.0000000€ 00 ____ _____________ ¥ ____ Qe _________________
8 1.0000000€ 00 8 0.
o2 __1.0000000€_ 0O ___________________ e O L
10 1.0000000C 00 10 0.
11 1,0000000E_00 ] LR D Qe
12 1.0000000€ 00 12 0.
SSERR 2 NI 1.0000000E_00 ____ _____________ L S 7
4 1.0000000€ 00 4 0.
___________ 15 ___..1.0000000£ 00 _______________15___ ___ Q. ________________
16 1.0000000E 00 16 0.
- 17 1.0000000€6 00 __________________ v Q.
18 1.0000000E 00 18 0.
— 19 1.0000000€ 00 ________________| L A O e
20 1.0000000E 00 20 0.
2) 1.0000000€ 00 _________________ 2l ______¢ O
22 1.0000000E 00 22 0.
Y+ N 1.0000000C 00 _________________ 23 .. Oy o
24 1.0000000€ 00 24 0., T




dqe_.
H32,3-D25.,4 ____ F.D.WENSTRUP _____ URANYL-T CANS ______________PAGE . __
______________________________ REGIONAL DATA ___ ..
TTTTTTTTTTUNUMBER OF RIGHT-HAND  BUCKLING  COMPOSITION
REGION INTERVALS BOUNDARY DIMENSION IDENTIFICATION



H/U 43.9




-k

H32.3-D25.4 ___ F.D.WENSTRUP ______URANYL=F CANS
~RADIUS ______ | FISSION ______EXVERNAL
SOURCE SOURCE
S 1.42297€ 00 _ 0. _ _____
0.001 1.42297€ 00 0. '
—-0.807 _____] V.419656 00 O, _________________________
* 1.615 1.40970€ 00 0.
22822 1.39316E. 00 __Oe ________________________
3.230 1.37009€ 0O 0.
—--bh.037 _____1.34058E 00 __O. ________________________.
44845 1.30475€ 09 0.
—-5e632 _ _1.26272€ 00 __ Q. ________________________.
6460 1.21463€ 0O 0.
e Je267  1.16062E 00 __O. ________________________
8.075 1. 10083E 00 0.
__.8.882 ____| 1.03537€ 00 __ Q. .
—-30.497 __ 8.876326-01 _ Q. _____________________ —
11.305 8.05215E-01 0.
=R (16788E-CV__ O~ _______ .
12.920 6.218790€E-01 0.
130027 2219684E-0Y 0. ________ .
——A5.342 & 2.84080€-01 0. _______________________
16 149 1.35596€-01 0.




75

-H323-D25.4_ _____ _FL.D.WENSTRUP _____ & URARYL-F CANS_____________.
~—RELATJNE FLUX DISTRIBUYIONS e
--RADIUS ______ GROUP __1_____ GROUP__2 ____GROUP _3____ U GROUP__ 4 _____ GROUP 5 __
0. 3.48386E-03 3.15030E-02 8.759310-02 1.21304C-01 1.14933E-01
001 _____ 3.48386F-03 3.15030E-02 8.75931F=02_1,21304E=-01__1.14933€-01.
0.807 3.47631E-03 3. 143296-02 2.73926E-02 1.210265-01 1.14667E-01
_____ 12615 ______3.453695-03_3,12230£-02_8.67216F-02 1.20123E-01 1.13868E-01_
2.422 3.416156-03 3.087U44F-02 8.57935E-02 1.18310E-01 1.12541E-01
_____ 3.230______3.36393C-C3 3.03892E6-N2 8.44034C-02 1,168832-01 _1.10692E-01_
4,037 <29738E-03 2.977066-02 8.26290E-02 1.14424E-01 1.08328E-01
____h.8u5 ____ 3.21694E-03 2:902236-02 8,0u7928€-02 1.11446E-01 1.05462E-01_
5.652 3 12816E-03 2.814020-02 7.79679E-02 1.079650-01 1.02106E-0]1
——_Heb060 _____3.01670€-03 2.71569E=-02 7.51076E-02 1.04003E-01 9.82758E-02_
7.267 2.8983U4E-03 2.60522E-02 7.191606-02 9.95817E-02 7. 39904E~02
e Be0T5 _____2.706896E-03 2.48430E-02 0.84130E-02 9.473016-02 8.92706E-02
8.882 2.62961E-03 2.355836-02 L W021HE-02 8.94303E-02 8.4 1405E-02
- 9.090 _____2.48145E-03 2,21486E-02 6.056C3E-02 2.387026-02 7.86277E-02
16.497 2.32586E-03 2.06660C-C2 54062852E-02 74 T9UL3E-02 7427646E-02
——-11:.305 Re]OU3TE=07 129164702 5, 1802LE-02 7,.175530-02 0.653UE=02
12.112 1.998820-05 1.76012E-02 L.T1861F-02 6.53669E-02 6.01489E-02
120920 ___ Le831320-83 1.601530-02 L.2u702K-032 5.385670-02 5.35014E-02
13.727 1.664396-03 1 4L307E-02 3.773040-02 542322CF-02 4,67221E-02
e Abe535 1.50100£-03 1,28764£-02 3.3C5300-02_U.58847£-02 3.992105E-02
15.342 1.345020-03 1. 13687€-02 2.85504E-02 3.27031E-02 3.32029E-02
L1899 1,201165-03 1,00164E-02 2.43786£-02_ 5.39970£-02_2.68039€-02 _
164150 1.20103C-03 1.001516-02 2.4374TE-C2 $.39916E-02 2.67973E-02



.T6.

H32.3-D25.4 F.D.WENSTRUP

RADIUS ______ GROUP __6_____ GROUP __ T ____CROUP__8____GROUP _ 9 ____ GROUP 10____
0. 9.34928E-02 7.23887E-02 5.828BTE-02 6.3164LUE-02 5.97096E-02
-0-001 _____9.34928€-02 7.23887E-02 5.82887E£-02 6.31644E-02 5.,97096E-02
0.807 9.32756E-02 7.22205E-02 5.81531E-02 6.30176E-02 5.95708E-02
. Y- S 2226245E-02 T.17162E-02 5.77469E=-02 6.25773E-02 5.91545E6-02
2.422 9.15424E-02 7.08780E-02 5.70718E-02 6.18455E-02 5.84626E-02
3230 ____ 2200339E-02 6.97096E=02_5.61306E-02 6,08254E-02 5.74980E-02
4,037 B.81056E-02 6.82158E-02 5.U49273E-02 5.95212E-02 5.62649E-02
_-h.845 ___ _8.57659E-02 6.6L031E-02 5.34670E-02 5.7938UE-02 5.47683E-02
54652 8.302L8E-02 6.42791E-02 5.17559E-02 5.60837E-02 5.30145€-02
__6eM60 | T.989u1E-02 6.18524E-02 4.98009E-02 5.39646£-02 5.10106€-02
7.267 7.638716-02 5.91331E-02 4.76100E-02 5.15897E-02 4.87648E~02
_-8.075 ____T.25187E-02 5.61320E-02 4.51919€-02 4.89685E-02 4.62857€-02
8.882 6.83056E-02 5.28607E-02 4.25561E-02 L.61111E-02 4.35827€-02
=090 _6.37661E-02 4,93318E-02 3.97127E-02 14.30281E-02 4.06655E-02
10,497 5.89207E-02 4.55583E-02 3.66721E-02 3.973056-02 3.75u36E-02
L1305 2237927E-02 415538602 3.344355E=02 3.62295E-02 3.42258€-02
12.112 4.84092E-02 3.73322E-02 3.00443E-02 3.25356E-02 3.07187E-02
12.920 4.28028E-02 3.29076E-02 2.64804E-02 2.86582E-02 2.70246E-02
13.727 3.70144E-02 2.82936E-02 2.27658E-02 2.46036E-02 2.31368E-02
_J4.535 __ 3.10968E-02 2.35025E-02 1.89126E-02 2.03727€£-02 1.90321E-02
15.342 2.51232E-02 1.854480-02 1.49332E-02 1.59564E-02 1.46551E-02
BTN L4 . 1.921056-02 1.34376E£-02 1.08482E-02 1.13341E-02 9.B9648E-03
164150 1.92047E-02 1.34324E-02 1.08441E-02 1.13294E~-02 9.89141E-03




i

et F.D.WENSTRUP ______URANYL-F CANS ______________PAGE 28 _

--RADIUS ______GROUP 11 ____GROUP_12 ___GROUP_13____ ¢ GROUP_ 1k _____ GROUP 15 __.
3.80251E-02 u.75149E-02

02_3.80251E-02 4.75149E=02

3.79365E-02 4.7LOU2E-02

3o 76711E-02 4. TO724E=02_

3.72299E~02 4.65209€-02
___________________________________________________________ 3.06148E-02 4.57519E-02_
4,037 L uB659E-02 3.97322E-02 3.72646E-02 3.58283E-02 4.uT685E-02
—--Le8Y45 _ 4.36720E-02 3.86745€-02 3.62721E-02 3.48736E-02 4.35748E~02
54652 4.22729E-02 3.74349E-02 3.51088E-02 3.375456-02 4.21754E-02

- _6eU060 ____ 4.06742E-02 3.60183E-02 3.377936-02 3.24753E-02 4.05756E~02_
7.267 3.88822€-02 3.44302E-02 3.22887E-02 3.10409E-02 3.B7812E-02
-8.075 ____ 3.690386-02 3,26767E-02 3.0642UE-02 2.94562E-02 3.67979€-02
8.882 3.4TU63E-02 3.07637€-02 2.88458E-02 2.77260E-02 3.46315€-02
- 9.690 _____3.28169€-02 2.86974E-02 2.69040E~02 2.58349E-02 3.22866E-02
10.497 2.99223E~02 2.64830E-02 2.48212E-02 2.38460E-02 2.97662E-02
-11.305 2272683€-02 2,41240E-02 2.25995E-02_2.17001€-02 2.70696E-02_
12.112 2.4U5756-02 2.16207€-02 2.02372E-02 1.94140E-02 2.41909E-02

12920 _____ R214872E-02 1.89670£-02 1.77257E£~-02 1.69776E=-02 2.11160E-02

13.727 1.83439E-02 1.61458E-02 1.50460E~-02 1.43714E~02 1.78203E-02
--14.535 ~ 1499508202 1.31211E-02 1.21627E-02_ 1.156316-02 1.42667€-02
15.342 1.13728E-02 9.82642E-03 2.01817E-03 8.50676E-03 1.04087€-02
6149 T.351356-03 6.15254E-03 5.53460E~03 5.154806-03 6.20725E-03
16.150 7T.34700E-03 6.14858E-03 5.53090E-03 5.15128E~03 6.20286E-03




_H323=D25.4_______F.D.WENSTRUP _____ L URANYL=-F CANS ___
--RELATIVE FLUX DISTRIBUTIONS _____________ .
- RADIUS _____ GROUP 16 ____GROUR 17 ____GRQUP_18 ____GROUP 19_____GROUP 20 __
0. 4.22351E-02 2.80081€-02 2.48784E-02 2.68059E-02 2.25045E-02
-—-0.00) _____4,22351€-02 2.80081E-02 2.48784E-02_2.68059E-02 2.25045€-02
0.8C7 4.21367E-02 2.79428E-02 2.48203E~02 2.67433E-02 2.24520€-02
SN PY-1 5 DE— 4,18416E-02 2,7T4TIE-02 2.46465E-02 2.65559E-02 2.22945E-02_
24422 4.13512E-02 2.74217E-02 2.435TLE-02 2.62443E-02 2.20328E-02
30230 ____ 4.066736-02 2.69680FE-02 2.395u3E-02 2.58097E-02 2.16678E-02_
4.037 3.97927E-02 2.63879E-02 2.34387E-02 2.52539E-02 2.12009€-02
——-b.845 ____3.87310F-02 2.56834E-02 2,28128E-02 2.45789E-02 2.06339E-02_
54652 3.74861E-02 2.4B574E~02 2.20787E-02 2.37873E-02 1.99687E-02
6460 _3.60626£-02 2.39128E-02 2.12391E-02 2.28817E-02 1.92076E-02_
7.267 3.44655E-02 2.28527E-02 2.02968E-02 2.18649E-02 1.83528E-02
- £.075 _____3.26997E-02 2.16803€-02 1.925426-02 2.073956-02 1.74063E-02
8.882 3.07696E-02 2.03983E-02 1.81139E-02 1.95077E-02 1.63697€-02
- 20690 _____2.86787E-02 1,90087E-02 1.68772E-02 1.81708E-02 1.52440E=02
10.497 2.64287E-02 1.751216-02 1.55444E-02 1.67286E-02 1.40285€-02
112305 2.401T7E-02 1,59069£-02_ 1.411376£-02 1.51787€-02 1.27211E-02_
12.112 2.14393E-02 1.41881E-02 1.25802C-02 1.35154E~02 1.13171E-02
12920 __ 1:86799E-02 1.23461E-02 1.093506-02_1.17298€-02 9.80935E-03_
13.727 1.57179E-02 1.03656€E-02 9.163856-03 9.80897E~03 8.18909E-03
4335 1225230€-02 8.22439E-03 7.24651E-03 7, 73914E=03 6.44829E-03
15.342 9.06000E-03 5.8918B8E-03 5. 154BUE-03 5.51284E~03 4.58632E-03
B T-T 1% A 5.30128E-03 3.32509E-03 2.85174E-03_3.15390£-03 2.62493€-03
164150 5.29737E-03 3.32236E-03 2.84930E-03 3.15152E-03 2.62294E-03



.79

RADJUS _______ GROUP 21 _____ GROUP 22 ___GROU2 23 ____ I 2RQUP_ 2k ____ GROUP 25 ___
0. 1o 197176-02 2.39704E-02 2.21491C-02 7.71569E-03 5.12916€-03
~.000 _____] 1o 12717€=02 2.397Q4E-02 2,214216-02_7,71369E-03_ 5.129.16E-03 _
0.807 1.19438E-02 2.39144E-02 2.20974E-C2 7.69768E-03 5.11718E-03
. PY-1 I S 1.]8400E-02 2,3T467F=02 2. 19424L-02 7,64367E-03 5.08128E-03_
2.422 1.17208E-02 2.34678E-02 2.16846E-02 7.55388E~-03 5.02159E-03

k.o37

heBuO
5.652

7.26846E£-03
1.07387E-0D3

1.95450€E-02
1.85353€-02

1.80584E-02
1.7T124TE-02

6.8455TE-03
62584 26E-03
6.29065E-03
5.96539E-03

1.7T4291E-02
1.62269€-02

1.61015€-02
1.49893E-02

T.46098E-03

1.49281€E-02

1.37871E-02

4L.80266E-03

3.19289E-03

1.305 Q2 TONTGE=03 1.35299E-02 1,2492u£~-02 4.351618-03 2.89313E-03
6.01694LE-03 1.20270E-02 1.10999E-02 3.866U6E-03

F e L Y Y. L e e L

12.112

154342
16. 150

2.57074E-03

2.41531E-03 L. 69U2TE-03 4.1908B5E-03 1.4L49P69E-03

0L TP 1 5 Le31846E-03 2.20719E-03 1,70780£~03_5.21858E-04 3,46810E-04
1.31727€-03 2,26435E-03 1.70uU78E-03 5.20523E-04

9.67191€E-04

3.u45827E-04



- AYERATION_ _EIGENVALUL
1.555502CE 01

S S 1.0206854C_00
3 1.0347557E 00
______ y _____J.Q400402E_0G
5 1.0421952€ 00
______ L __1.0430922F Q0
7 1.0434676E 00
_______ 8 ______1.04362u8F QQ
9 1.0436908E
______ LQ------l-LBtiZJEEUi_QQ_
1 1.0437300€ 00
12 1.0437348E 00

—_———,—— e ——— -



VOLUME FRACTION_ _0,.10C00GOE_01

(REGION/CORE) AVERAGE POWCR 1.0000000E 00

GROUP AVERAGE FLUX

ol 0.2015795E-02 .
2. 0.2337613F-01

3 _0.0395702E-0)
4 0.8859464E~01

- S 0.82783656~-01 _________________ .
6 0.6693763€~0C1

S 0.3166679€=-01__________________
8 0.4159723E-C1

..... Q- __Qed00BO2YE-ON
10 0.4250901E-01

SO S 0.3384519€-01 __________ .
12 0.2993027c-01

V3 0.2803885E-00_________
14 0.2692147€-01

e _0.33393R1E-00 .
16 0.2981577E~01

S 0.1974807E-ON
18 0.1752461€-01

=9 _0.1886650€-0Y
20 0.1582470E-01

2} ___0.8M13460E-02 _____ .
22 0.1681920E-01 ’

23 0.1551648€-0V _______________________________
24 0.5402672E~02

25 0.3521940£-02




- ————————— — —— — = Y Al ——— T — —— . ——— - — — T — — - " Y W - LA VAT T S Ty
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RESTORE MACHINE TO STANDARD SET UP - - - PUSH START.
STOP 114,37



7.0 UNASSEMBLED PROGRAM LISTING

83



8l .

R

CHAIN(1,B1) RLOCK CDP

XDy %k

657 CONTROL PROG.

)

COMMON Q

DIMENSION Q(13764)

" DIMENSION CDT(303)sNCDT(303)sCDTNAM(2) sELFAC(150094)
___1RDATA(1500494)sGFAC(25930)sCMAT(30)sDMAT(30)sWMAT(30)
2TMAT(30) sNBEHR(30) sGVOL (3) yGBEHR (4 ) sGTRAN(3) sGDIFC(3) s
__3NCODFE(10)sRNDT(2000) s NRNDT(2000) s IMAT(30)9FG(25)sFV(24),
T 4DELTAU(25)5SIGS{25)sSIGTR(25) sSIGA(25) sSIGFN(25) s
__SBFSIG(25)sRMSTIG(25)sSIGST(25925)9SIGNG(25925)sDIFFC(25),
6DIFF2(25)9DIFFZ(25)sSIGR(25)sS(25) sEXTRAP(25) _

TEPSR(25)9FPSZ(25) s TFAC(25) ¢STG(520) sNSIG(520)

BTRASIG(25925)4RES(1000)4FNGAM(34,4518)

T EQUIVALENCE (Q(Z)sBDATF) s (Q(6)sBPENT )2 (Q(9) sRNAM) »
_1(Q(11)sCASIN) »(Q(12)sCASEID) »(Q(13)sCDTsNCAT)»(Q(316)sNPAGE)Ly

2(Q(317)sNWOT)»(Q(318)sNDT)»(Q(319)sKDT)s(Q(320),ITAPE)
3(Q(321)s JTAPE)» (Q(322)sKTAPE) »(Q(323)sMORE)»(Q(324)sCDTNAM)»

4(2(326)sNRCDT )9 (Q(327)sELFACSRDATA) s (Q(6327) sGFAC)
5(Q(7077)sCMAT)» (QUT7107) sDMAT) s (Q(T7137)9sWMAT) s (Q(T7167)sTMAT )

6(Q(7197)sNBEHR) s (Q(7227)sGVOL)5(Q(7230) sGBEHR) » (Q(7234) sGTRAN) »
7(0(7?37),GDIF()’(0(7?40)9€PEC),(0(7241)’NC0DE)y(O(?ZSl)yKASE)9 .

TB(Q(7252)sVCOMP) s (Q(7253) sRNDTsNRNDT) s (Q(9253) s NREC) s
9(Q(9254)3IMAT) »(Q(9284)sEG) s (Q(9309)sFV) s (0(9333)sPELTAU)

)

EQUIVALENCE (0(9358)9S1GS)s(0(9383)5SIGTR) s (Q(9408)sSIGAY
T 1(0(9433)sSIGFN) »(0(9458)sBFSIG)» (G(9483713BMSIG) s
__2(Q(9508)»SIGST)s(Q(10133)»SIGNG)s (Q(10758)sDIFFC)s .
3(Q(10783)sDIFFR)S(Q(10808)yDIFFZ)s(Q(10833),SIGR)»(0110858)55)s
_4(Q(10883)sTM)s(Q(10884)sEXTRAP)»(QU10909)sEPSR)s
5(Q(10934)5EP52)+(Q(10959) s TFAC)s (QI 105841 5SIGNSIG) s
6(Q0(11504)sTRASIG) s (Q112129) sMOMIN) » (Q(12130) s MOMAX) »
7(Q(12131)sMOPMAX) s (0(12132)sRES) s (G(1313213NRES) 9 (Q(13133),ENGAMY, "
8(Q(13758) sMGMIN ).5.(Q (13759) sMGMAX ) 5 (Q(13760) s MGPMAX) s

9(Q(13761)9sDF )4 (Q(13762) yNW) s (O(13763)3NTM) 5 (Q(13764) 4MN)

e s wememe A A S e —— ) St G Ges e P 6 e ek e MBI e ———— ol

1 CONTINUE
CALL START '
IF (XABSF(MORF)=1) 5y 5, 128
5 CONTINUE
IF DIVIDE CHECK 6y 6
6 CONTINUE
© O CALL cID
1C CONTINUE
IF (NDT) 30, 30, 15
15 CONTINUE
CALL RNDT1
20 CONTINUF




CALL RNDT2

25 CONTINUE
CALL RNDT3

30 CONTINUE
DO 65 I=1,30

IF (CMAT(I)) 35 65, 35
35 CONTINUE

IF CARSFTUCMAT(I ) =1.0E+8) &0,y 455 45
40 CONTINUE

CALL RNDT&
GO T0 50

“45 CONTINUE
MN =1

~ CALL AUXND
50 CONTINUE

"CALL THERM
55 CONTINUE

CALL NANDW
60 CONTINUE

CALL MIX
65 CONTINUE

RFWIND NNRT
REWIND KTAPF

IF (SENSE LIGHT 3) 665 66
66 CONTINUE

IF (NCODE(5)=1) 68y 67, 68
67 CONTINUE

CALL HOMRES
68 CONTINUE

IF™ (yCODE(2)) 70, 755 70
70 CONTINUE

— CALL REHR
__75 CONTINUE

NGT=NCODE(3)+1
GO TO (100480485590) 9 NGT

B0 CONTINUE
__CALL ROD

T GY Tn 1007
85 CONTINUE
77 CALL ANULUST
~ GO To0 100
T90 CONTINUE T
e CALL PLATE
100 CONTINUE 777777 - -
' CALL GRPAR
105 CONTINUE
] CALL -WTCD
110 CONTINUE
CALL wOTCD
1185 CONTINUF
IF (XABSF(MORF)-1) 130, 120, 125
120 CONTINUE ~ 777 "77m momm T e
KASF=MORF
‘GO 'Tn 5
125 CONTINUE




86

CALL ENDCODP

CALL PAGES(NPAGE) |

DO 176 1=1,15000

126

CDTNAM(1)=0,0
CONTINUE

128

CONTINUE

CALL CHAIN(2+B1) -

130

‘CONTINUE

CALL ENDCOP

CALL EXIT
END(0s0,0) -




* 657 SUBROUTINE START

SUBRQUTINE START

COMMON Q

DIMENSION Q(13764)

DIMENSION CDT(303)sNCDT(303)sCDTNAMI2)SsELFACI(1500s4)

1RDATA(150044) 3GFAC(25530) 5CMAT(30) sNMAT (30) s WMAT (3N ),
2TMAT (30) sNBEHR(30) 3GVOL (3) sGREHR(4) sGTRAN(2) sGNIFCI(3)

3NCODFE(10)sRNDT(2000) s NRNDT (2000) s IMAT(30)sFG(25)sFVI(24)
4DELTAII(25)9SIGRI25)4SIGTRI25) 9STGA(25) s STGFN(25) s

SRFSIG(25)sBMSTG(25) s CI1GRT(25925)9SIGNG(25+75) eNIFFC(25) 9
6DIFF2(25)sDIFFZ(25),SIGR(25)9S5(25) s FXTRAP(251)

JEPSR(25)sEPSZ(25)5sTFAC(25)sSIC(520)sNSIG(520),
BTRASIG(25525) sRES(1000) sENGAM (34,18

EQUIVALENCE (Q(2)sRNDATF)s(Q(6)sBNENT) s (Q(9)9sBNAM) .

1(Q(T1YsCASTID Y (QT1I2)sCASFID) s (Q(I13)1sCDTINCDTI s (Q(316) sNPAGE ) »
2(Q(317)9sNWOT) s (Q(318)sNDT)+(0(319)sKDT)s(Q(320)sITAPE)

T 3321 s JTAPEY s (BT3272) sKTAPE) s (Q(323) sMORE) 5 (G (324 ) sCDTNAM)
4020326 )sNRCDT)s (Q(327)sFLFACSRNDATA) s (Q(6327)sGFAC)

S(QUTNTTYsCMATY s (OTTIOT) 3PMAT ) s (Q( 7137 )sWMAT) s (Q(71R7) sTMAT)
6(0(7197) sNBEHR) s (Q(7227)sGVOL) s (Q(T230)sGRFHR) 9 (Q(7234) sGTRAN) »

T(Q(T237 Y sGDIFCY s (Q({ T4 ) sSPFCY»(Q(T241)sNCODE) s (O( 7251 ) sKASE) »
8(Q(7252)sVCOMP) s (Q(7253)sRNDTsNRNDT) s (Q(9253)sNREC)

9(Q19254) s IMAT ) s (QU928B4) sEG) s (QTI309)sFV) s (Q(I333),DELTAL)

EQUIVALENCE (Q(9358)+51GS)»(Q(9383)sSIGTRI s (Q(9408)sSIGA)
1(Q(9433)9sSIGFN) s (Q(9458) 9sBFSTG) s (Q(9483)sBMSIG),

2(Q(9808) sSTGSTI s (QT10133)+sSIGNG) s (Q(10758) sDIFFC) s
3(Q(10783)sDIFFR)(Q(10808)+sDIFFZ)»(Q(10833)9SIGR)»(Q(10858)9S),

T4(QT110883) s TM) , (Q(T10884) yEXTRAPY s (A (10909 ) sFPSRY s

5(Q010934)3EPS7)s(0(10959)sTFAC)(Q(10984)9SIGINSIG)
6(0(115804)sTRACTIG)I S (Q(12120)yMOMTIN) 3 (Q(I212N) ¢MNAMAY ),
7(0Q(12131)sMOPMAX )4 (0(12132)9RES)s(Q(13137) yNRFS)»(0(13133),ENGAM),

B(O(13758) sMGMTNI s (O(13750) s MGMAX ) s (O(13760) s MGPMAX)
9(Q(12761)50F)5(Q(13762) yNW)s (O(13763)sNTM) 5 (Q113764) sMN)

¢

. CALL MOVE(=12,72H

S T GCASETDY T
DO 5 1=15314
CDT(T) =040

5 CONTINUE
T NPAGF=1
NWOT=2
NPT=R
KNT=9
ITAPF=5
JTAPE=6

TTKTAPE=T
_REWINP NDT

CREWIWD kDT
REWIND ITAPE

L 454, (8 U 4 e Ve g o $ ) i AT 8 5 FLMETE LTS S eyl S vt S ru et S ——— iy camrer s



REWIND JUTAPE

REWIND KTAPE
READ. NDIP BNAMGRNDATESsRNDENT 9 CDT sCDTNAM,

INDTe¥NT s ITAPE 4 UTAPF s KTAPF s MORFE 4 NWOT
IF (SENSE LIGHT 1) 10, 15

. 10 CONTINUE
CALL FRRORA

CALL EXIT
15 CONTINUE

CALL HDING(Q(1IZ))
IF (¢DT(1)) 20, 60s 20

20 CONTINUE
CALL FSFBT(KDT,1)

RACKESPACE KDT
RACKSPACE KNT

READ TAPE KDPT,
IF ((CDTNAM(1)

(CPT(1)s1=1,303)

CRT(11)+{CNTNAM(2)=CNT(2)))

254 304 25

25 CONTINUF
CALL ERRORA

Ao sy ssbe

CALL EXTT
30 CONTINUE

IF (XABSF(MOREY-1)
35 CONTINUE

359 404 4%

CALL FRRORA ~ 7
CALL EXIT

40 CONTINUE
NRC”' NCDT(3)

 BACKSPACF KPT
GO Tn 70

45 CONTINUE
REWIND KDT

DO 5n I=1515000
__CDTNAM(1)=0,0
50 CONTINUE
__G2'Tn 90

60 CONTINUF
TF _(XABSF(MORF)=1)

659 TN, 65

765 CONTINUE 77
CALL FRRORA

CALL FXIT
70 CONTINUF

DO 78 1=141500
NO T8 J=1.4 .
BT A § T vy L
75 CONTINUE
T N0 Bh I1=1,25
DO 81 J=1,30
GFAC(15J)=1.0
8C CONTINUE
DO 8R TE1466907
CMAT(T1)=0.0
85 CONTINUF
90 CONTINUE
RETURN
END(n30,0)



657 SURROUTINE CID

~_ SUBROQUTINE CIN

COMMON Qs IRES

DIMENSION Q(13764)sIRES(30C)

DIMENSION CDT(303)sNCDT(303)sCDTNAM(2)ELFAC(1500,54),

1RDATA(I50094) yGFAC{25930)sCMAT(30) s PMATI30)sWMAT (30Q)
2TMAT (30) sNBEHR(30)sGVOL(3) sGREHR(4)sGTRAN(3)sGNIFC(3)

TT3NCODT(10) sRNDT (2300 s NRNDT (2000) s TMATT30)sFG (251 sFVI24) 5
4DELTAU(25)9SIGS(25) sSIGTR(25) 9SIGA(25) s SIGFN(25) L
SRFSIG(25) sBMSTG(25) s STGAT(25995) s SICNG(25955) sNIFFC(25),
__6DIFFR(25)sNIFFZ(25)sSIGR(25)55(25) sFXTRAP(25),

TTTEPSR(25)sEPSZ (251 s TEAC(25) sSTIG(B2N) 4NSIG(52N0),
8TRASIG(25525)sRES(1C00) sENGAM(34,18)

EQUIVALENCE (Q(2)sBDATE)s (Q(6)sBNENT)I S (Q(9)sBRNAM),

TTRT111sCASTD I 5 (Q(I2)CASEID) > (BT13 T sCOTINCRTY s (3 (3167 sNPAGEY s

2(Q(317)sNWOT)»(Q(318)sNDT)»(Q(319)sKNT)s(Q(320)sITAPE) ~

TT3(00321) s JTAPE) » (003227, KTAPE) s TR (323)5MORE ) s (Q(324) sCNTNAMY,
4(Q(326)sNRCDT) s (Q(327)sELFACSRDATA)» (Q(6327)sGFAC)

"“570(7077).cMAT);(o(7in75;hMAT>,(0(7117);wmAT),(0(7]67);T~AT)9"‘*”""“

6(Q(7197) sNBEHR) 5 (Q(7227)sGVOL)» (O(7237) 9G3IFHR) s (Q(7234) sGTRAN),,

TEQUIVALENCE (0Q(9358)s51GS) s (Q(9383)+sSIGTR) s (Q(94N8)»SIGA)

TT2(0(9508)5STGSTY S (QU1013315STGNGI S (QUINTBETHSNIFFCYs

TCQUT227) sGDIFC) s (QUT247) s SPECY 5 (B(T7241) oNCONE) 5 (Q(7251) ,KASF) s
8(Q(7252)sVCOMD) 3 (Q(T7253)sRNDTSNRNDT) s (R(9253) yNREC)

TEIR(9554) s IMAT) s (Q(G284) sEG) s (ATI2NG)SFVI L (Q(9223),PFLTALT)

1(Q(9433)sSIGFN).s (Q(9458)sRFSIG) s (Q(9483)sRMSIG),

B e L e e e )

A3(0(10783)9DIF=R)9(Q(10808)9DIFFZ)9(O(10833)9SICR)9(0(10858)9§)9

4(Q(10883)sFT)s(Q(10884),EXTRAP) s (Q(10909)sEPSR)»
5(Q(10934)sEPSZ)s(Q(10959)sTFAC) s (Q(10984)sSIGINSIG)

T 6(0(11504)sTRASIG) s (0(12129)sMOMIN) 5 (Q(12130) sMNMAX) s

= g e

7(G(12131)sMOPYAX) S (Q(12132)sRES), (Q(13132)4NRFS)9(Q(13123),ENGAM),
87Q(12758) sMGMIN) 5 (RT13759) s MGMAX )5 (QIT376N) sMGPMAX ),

_9}0(12761),DF)s(O(13?62}9Nﬁ)9!011{]@?)3NI2)11Q11’1@&)?MN)

ﬁ:

1¢

IF (kASF) 1y 1s 20
CONTINUE .
DO 2 1R=1+30
IRES(IR)=0
CONTINUE

DO 5 1I=1,1500

PO 5 1I=1s4
RDATA(IsJ)=1eN
~CONTINUE

PO 1n 1=1,25

DO 13 J=1930
GFAC(TsJ)=1,"
CONTINUF

DO 18 I=1+6690N
CMAT(I)‘O 0




0

15 CONTINUE

GO TO 23
20 CONTINUE

DO 22 I=1,1730
IMAT(1)=0

22 CONTINUE
23 CONTINUE

READ DIP CASEIDsCMAT9sDMATSELFACYGBEHRsGDIFCsGFAC
1GTRANsGVOL sNBEHR s IRES s NCODE s SPECs TMAT s WMAT  FT s MORE

IF (SENSE LIGHT 1) 25» 30
25 CONTINUE

CALL ERRORA
CALL ERRCDP

30 CONTINUE
CALL HDING(Q(12))

RETURN
END(0+0+0)




657 SUBROUTINE RANDI]

SUBROQUTINE RNDTI1

COMMON Q- IRES

DIMENSION Q(13764)9sIRES(30)

DIMENSION CDT(303)sNCDT(303)sCNTNAMI2)sFLFAC(1500,54),
IRDATA(1IS50Cs4 ) sGFAC(2592N) g CMAT{AN) sNMAT(3N) 4WMAT(2NY),
2TMAT(30) sNBREHR(32)sGVOL (3) sGREHR(4) »GTRAN(3)sGNIFC(3)
3NCODF (10) sRNDT(2000) s NRNDT(20CC) s IMAT(30)sFG(25)sFV(24)
4DELTAU(25)9SIGS(25)sSIGTR(25)9SIGA(25)9SIGFN(25)
SBFSIG(25)sBMSIG(25) sSIGST(25425)9sSIGNG(25925)sDIFFC(25),
6DIFFR(25),DIFFZ(25)9SIGR(25),5(25),EXTRAP(25),
TEPSR(25)sEPSZ(25)sTFAC(25)+SIG(520)sNSIG(520)

BTRASIG(25525) yRES(1000) ,ENGAM(34,18)

EQUIVALENCE (Q(2)sBDATE)»(Q(6)sBNENT)» (Q(9)sBNAM),

1(Q011)sCASIN)»(Q(12)sCASEID) s (Q(13)sCNTINCNT)Is (QR(316) sNPAGE)
2(Q(317)sNWOT) »(Q(318)sNDT)»(Q(319)sKDT) s (Q(320),TITAPF)»

3(Q(321)sJTAPE) s (Q(322)sKTAPF)s(Q(323)sMORE)$(Q(324)sCDTNAM),
4(Q(326)sNREDT)» (0(327) 9 FLFACIRNDATA) »(Q(6327)sGFAC)

5(Q(TATTYsCMAT)» (Q(T107) sDMAT) s (Q(T137) sUMAT) 5 (Q(T167) s TMAT) s
6(Q(7197) sNBEHR) 3 (Q(7227)sGVOL) s (Q(7230) sGREHR) » (Q(7234) sGTRAN) »

70Q(7237)sGDIFC) »(Q(7240)»SPEC)»(Q(7241) sNCODE) s (Q(7251) sKASE) »
8(Q(7252)sVCOMP) s (Q(7253) sRNDT sNRNDT) 9 (Q(9253) s NREC) »

9(Q(9254) s IMAT) s (Q(9284) 4EG) s (Q(9309)sFV)s (Q(9333)4DELTAY)

T EQUTVALENCE (Q(9358)sSIGS)»(Q(9383)»SIGTR) »(Q(9408)sSIGA),
1(Q(9433)9sSIGFN) s (Q(9458)sBFSIG) s (Q(9483)sRMSIG)

2(Q(9508)951GST) s (Q(1013315SIGNG)s (Q(1CT58) sDIFFC) s

. 3(Q(10783)sDIFFR)»(Q(10808)sDIFFZ)s(Q(10833)sSIGR)»(Q(10858)9S)y

4(QE1INBB3)sFT), (O(108B4)sEXTRAP), (Q(10909)sFPSR)

__5(G(1n934)sEPSZ)s(Q(10959)sTFAC)»(Q(10984)sSIGHNSIG),

6(Q(11504)sTRASIG) s (Q(12129) sMOMINY, (Q(12131) yMOMAX),

7(Q(12131)sMOPMAX)»(0(12132)sRES)»(Q(13132) 4NRES)9(Q(13133),ENGAM),
8(Q(13758) yMGMINY s (Q (137591 yMGMAX ) s (Q(13760) sMGPMAX ) s

__8(Q(13761)DF)»(Q(13762)sNW)s(Q(13763)sNTM)»(Q(13764)sMN)

NPASS=1
1 CONTINUE
REWIND_NDT ) R
READ TAPE NATy (RNDT(1),1=1,2000)
__NMAT=0 o S , -
no 35 Jul430
IF "(eMAT(J)Y) By 38y 8 o o L L o
85 CONTINUE
NMATaNMAT+1]
- '““YF”TEHSFthAT¢J)>-I NEFET Ty 25 25
7 CONTINUE
K=2
10 CONTINUE
IF (RNDT(4¥K=1)=CMAT(J)) 12y 30y 12 T o
12 CONTINUE

TUTIIEES AT ROR TC U0 (2 IMET MR CIETT NS RUNEROWEN | TITEMSTIR U (P T TIAMRTIEECE MIml Gl T LMW X MR TIW WIT WS TUC W




%2

K=K+1]

IF (k-500) 104 15, 15
15 CONTINUF

IF (NPASS-2)17s 20s 20
17 CONTINUE

NPASS=2
GO To 1

20 CONTINUE
CALL ERRORA

CALL FRRCDP
25 CONTINUE

IMAT(JY=J%3000
GO Tn 3%

30 CONTINUE
IMAT (J) =NRNDT (4 %K)

35 CONTINUE
RETURN

END(0»050)



93.

657 ___SUBROQUTINE RNDTZ2

SURROUTINE RNNT2 , R

COMMNN Qs IRES

DIMENSION Q(13764)sIRES(30)

DIMENSION CDT(303)sNCDT(303)sCDTNAM(2)sELFAC(150094),

1RDATA(15CCs4)sGFAC(25930)9CMAT(30)sDMAT(30)sWMAT(30)
2TMAT (30) sNBEHR(30) sGVOL (3) sGBEHR(4) sGTRAN(3) sGDIFC(3),

3NCODF(10) sRNECT(2000) sNRNDT (2000) s IMAT(30)sEG(25)sFVI(24)

“4DELTAUC25)SIGS(25)sSIGTR(25)sSIGA(25),SIGFN(25),

SBFSIG(25)sBMSTIG(25)sSIGST(25525)9SIGNG(25425)sNIFFC(25),
6DIFFP(25)9DIFFZ(25),QIGR(ZS),<(25)9FXTRAP(75)’

7EPSR(25)sEPSZ(25) s TFAC(25)5S1G(520)sNSIG(520) s
BTRASIG(25525) 4RES(1000) yENGAM(34418) | -

EQUIVALENCE (Q(2)sBDATF)s(Q(6)sBNENT ) (Q(9)sBNAM), ;

1(Q(11)sCASID) s (Q(12)sCASEID) s (Q(13)sCDTINCDT)I s (Q(316)sNPAGE)
2(Q(317)sNWOT) s (Q(318)sNDT)+(Q(319)sKDT)»(Q(320)sITAPE)»

3(Q(321)sJTAPE) s (Q(322)sKTAPE)»(Q(323)sMORE) s (Q(324)sCDTNAM),
4(Q(326)sNRCDT-)» (Q(327)»ELFACSRDATA)»(0(6327)sGFAC)
5(0(7077)9CMAT)9(Q(7107)’DMAT)9(0(7137)9WMAT)9(Q(7167)sTMAT),
6(Q(7]97)9NBEHR),(0(7227),GVOL)9(O(7230)9GBFHR)9(O(7234)9GTRAN)9

7T({Q(72327)9GDIFC) s (Q(7240)sSPEC)» (Q(7241) sNCODE) 5 (Q(7251) sKASE) »
8(Q(7252)sVCOMP) 5 (Q(7253) sRNDTSNRNDT) s (Q(9253) yNREC) s }

9(Q(9254) s IMAT) s (Q(9284)sEG) s (QI9309)sFV ) (Q(9333),NELTAI)

T EQUIVALENCE (0(9358)+951GS5)9(Q(9383)sSIGTR) »(Q(9408)5sSI1GA),
1(Q19433)sSIGFN) s (Q(9458)9sEFSIG)» (Q(9483)4PMSIG),

T 2(Q(98CE T, SIGET) s (Q(10133 Y1, STGNG) s (Q(I0T58)sDIFEC )y

 30Q(10783)sDIFFR)»(Q(10808)sDIFFZ)5(Q(10833)sSIGR)»(Q(10858)sS)s
TETQ(10883)sFTY s (QT10884) ,EXTRAP) 5 (Q(10909) sEPSRY, '
5(Q(10934),EPSZ)»(Q(10959), TFAC) s (Q(10984)5SIGINSIG) s

6(Q(11504)>sTRASTIG)» (QTTI2729)MOMIN) 5 (QT1213N) ,MAMAX ),

7(Q(12131)sMOPMAX)»(Q(12132)sRES)»(Q(13132)sNRES)»(Q(13133),ENGAM),

oy

8(Q(13758)sMGMINY s (AT 13753) sMGMAX ) s (QT13760) s MGPMAX ) »
9(Q(12761)sDF )5 (Q(13762) sNW) s (Q(13763)sNTM)»(Q(13764)9MN)

NIMENSICN FlIf143)

READ TAPE NPT, (FU(I)s1=1,143)

10 CONTINUE

DO 10 1=1,24
EG(I)=EU(I+69)
FV(Iy=EU(T+119) =~

TEG(28)=EU(94)
DO 2n I=1,24

DELTAU(TY=LOGFTEGTIY/EG(T+1I))
IF DIVIDE CHECK 15, 20

"15 CONTINUE

TCALL ERRCDP T
20 CONTINUE

CALL FRRORA




DELTAU(25)=0.0

NREC=2
RETURN

END(Nns040)



* 657 SUBROQUTINE RANDT3

SUBROUTINE RNDT3

COMMON Qs IRES

DIMENSION Q(13764)sIRES(30)

DIMENSION CDT(303)9sNCDT(303)+sCOTNAM(2)sELFAC(15N0+4),

1RDATA(1500+4)3GFAC(25530)sCMAT(30)sPMAT(30) sWMAT (20},
2TMAT (30) sNBEHR(30) sGVOL (3) sGBEHR(4) sGTRAN(3)sGDIFC(3))

3NCODF(1C)sRNOT(2000) s NRNDT (2000 ) s IMAT(30)+EG(25)sFV(24) s
4DELTAU(25)9SIGS(25)9SIGTRI25) 9SIGA(25)9SIGFN(25)

5BESIG(25)9BMSIG(25)+516GST(25925)3S1GNG(25425)4DIFFC(25)
6DIFFR(251sDIFFZ(25)sSIGR(25)sS(25)sEXTRAP(25)

TEPSR(25)+sEPSZ(25) s TFAC(25)9STIG(520)sNSIG(520)
8TRASIG(25,25),RE%(IOOO)sEN@ﬁM(BAolS)

EQUIVALENCE (Q(2)sBDATE) s (Q(6)sBDENT) s (Q(9)sBNAM),

1(Q(11)sCASIDY» (QT12)sCASEID) s (Q(13)sCDTsNCDT) s (O(316) sNPAGE)
2(Q(317)sNWOT) s {Q(318)sNDT)I»(Q(319)sKDT)s(Q(320)ITAPE),

2(Q(321) 9 JTARPE) s (Q(322)sKTAPE) s (Q(323)sMORE s (Q(324) »CDTNAM),
4(Q(326)sNRCDT) s (QI327)9sFLFACSRDATAY S (Q(6327) sGFAC)

S{QUTATTY sCMAT) s (QUTI0TY sPMAT Y s (O(TI12T Y sWMAT) s (OTT167) s TMAT )y
6(Q(7197)sNREHR) s (Q(7227)sGVOL) s (Q(T237)sGRFHR) s (Q(7224) sGTRAN) »

TOQ(T7237)VsGDIFET s (QUT240YSPECYs (Q(7241) sNCONE) 4 (Q(T72511 sKASE) »
8(Q(7252)9sVCOMP)»(Q(7253)sRNDTsNRNDT) s (Q(9253) 4NREC)»

S{Q(97254) s IMAT ) s (Q(G284) sEG) s (Q(T309)YsFV)Is (Q(9333) s DELTAL)

EQUIVALENCE (G193587 5165 ) s (G(93837155TGTRY » (Q(94087sSTGA) Y
1(Q(9433)9sSIGFN)»{(Q(9458)sBFSIG)s(Q(9483)9BMSIG) s

2(Q(95081,81GSTY » TA(I013T)SSTGNGY s (QOT10788YsDIFFCY,y 77
3(Q(1n783)sDIFFR) s (Q(10808)sNIFFZ)s(Q(10833)sSIGR)s (Q(1NB58)sS)s
4(Q(10883)sFT ), (Q(10884),EXTRAP) S (Q(10909),EPSR)

5(Q¢1N0934)9EPSZ)s(0(10959)sTFAC) > (Q(10984)sSIGINSIG)
6(A111504) s TRAGIGY s (QT12129) ,MAMINY 5 (QUYI2720) s MOMAX ),
7(Q(12131)sMOPMAX)»(0(12132)sRES) s (Q(13132)sNRFS)(Q(13123),FENGAM)

TBIQ(13758 Y sMGMIN Y s (QTI3759) s MGMAX ) » (O (13760) sMGPMAX ) »
9(@(13761),DF),(0(13762),NW),(Q(13763),NTM),(0(13764).MN)

DIMENSION SP(40)

ISPEC=0

et Y o o e——————————

TF {SPECY 1 70y 5 7 7 777
1 CONTINUE
—“BFAN BIP S
IF (SENSE LIGHT 1) 2s 45
2 CONTINUE
CALL FRRORA
TTTCALLTFRRCEDP T T
5 CONTINUE
NPaSe=]
7 CONTINUE
K=2
10 CONTINUE

e s e e 8 e c . s rdnem e v e et




96

IF (RNDT (4%K=1)-SPEC) 12s 25, 12
127 CONTINUE
K=K+1

IF (k-500) 10, 15, 15
15 CONTINUE

TF "UNPASS=2) 17 20, 20
17 CONTINUE

NPASS=7?

GO To 7

— 20 CONTINUE
CALL ERRORA
CALL ERRCDP
25 CONTINUE
TSPEFENRNDTTE*K)
NRS=1SPFC=NRFc 1
T TF(NRSY 30y 37 27
27 CONTINUF
TTTTDO 23 1=15NRS
READ TAPE NDT
28 CONTTNUE
GO ToO 32
30 CONTTNUE™
CALL ERRORA
CALL FRRCOP 777
32 CONTINUE
READ TAPE NOT, (SPITYsI=1540T)
IF (SPEC=SP(4)) 355 40, 35
35 CONTTNUF
CALL FRRORA
CALL ERRCDP
40 CONTINUE
DO 45 I=1525
SP(I1y=SP(I+4)
TT47 CONTINUE T T
45 CCNTINUE
TR0 47 1=1525
S(I)=SP(I)¥DELTAUI(I)

47 CONTINUE ™ o T
_IF(ISPEC) 505 70, 50
T80 CONTINUE T T T T
NREC=1SPEC
AR e e e e

DO 6n 1=14+30
TIF(IMATTYY 60, 60, 52
52 CONTINUE
TTTTUIE O (IMATUIYSIMAT(JY)Y 55, 60y 60
55 CONTINUE
2250 e
60 CONTINUE
TTTTTTIE T INREC=TMAT (JY) 710, 62 65
62 CONTINUE
T T BACKePACE T NRT T T T
NREC=NREC~-1
TGO YA TR T T T
65 CONTINUF




REWIND NDT

NREC=0

70 CONTINUE
i RETURN
END(Ns040)

9T



98

657 SUBROUTINE RNDT4

SUBROYUTINE RNDT4

o N

COMMON Qs IRES

DIMENSION Q(13764)sIRFS(30)

e

DIMENSION CDT(303)sNCDT(303)sCDTNAM(2)ELFAC(150054),

TRDATATIS004) sGFACI25530) sCMAT(3N) s DMAT(27) s WMAT (3N s
2TMAT(30) sNBEHR(3C)sGVOL(3) sGREHR(4) sGTRANI(3) sGRIFC(3)

3NCODE (10) sRNDT (20007 s NRNDT (20007 IM ATT30YSEG(25)sFV(247Ts
4DELTAU(25):SIG§(25)9SIGTR(25)’SIGA(ZS)oslGFN(ZS)o

SBFSIG(25)sBMSTG(25)1sSIGST(25+25)9STGNGI2592571sDIFFC(25)
6DIFFR(25)sDIFFZ(25)sSIGR(25)+5(25)sFXTRAP(25)

TEPSR{25)VEPSZ(25)YsTFAC(25)sST1G(520)sNSTG(520)

BTRASIG(25»25) sRES(1000) sENGAM(34518)

EQUIVALENCE (Q(2)sBDATE) s (Q(6)sB3DENT)» (Q(9)sBNAM),

T(QUT1YsCASTINT » (QTTIZ) sCASETIDY s (QTTI3) s COTHNCRTY 5 (QT316) sNPAGF) »
2(0(317)’NWOT)9(Q(118)9NDT)9(Q(319)9KDT)9(Q(320)9ITAPF)9

3(Q{321 Vs ITAPEY s (Q(322) sKTAPEY s (Q(323) sMORE) 5 (Q(324) 5 CDTNAMY
4(Q(326)sNRCPDT ) s (Q(32T7T) 9L FACIRDATA) s (Q(6327)9sGFAC),

T B QI TATTY s CMAT Y s (Q(TI07) sOMATY s (Q( 7137 sWMAT) s (Q(T7167) s TMAT),

6(Q(7197)sNBEHR) s(Q(7227)sGVOL) s (Q(7230)9sGBEHR) »(Q(7234)sGTRAN)»

TTATT23 7Y SGOTFC) s (OUT2L0Y s SPECT s (0172411 sNCODEY s (G(725T) sKASE) »
8(Q(77252)9sVCOMP) s (Q(7253)sRNDTSNRNDT) s (Q(9253)sNREC) »

C

SlQT9254) s IMAT) s (G(9284)EG)» (QTI309)sFVY» (QU9333)»DELTAU)

T T EQUIVALENCE TTQ(9358)sSTGST» (Q19383)sSIGTRY 5 (Q15408)sSTGA)

1(Q(9433)sSIGFN) s (Q(9458)sBFSIG)» (C(9483),8MSIG),

2(Q(9818Y s STGSTY» (QTINI33) 5 STGNGY» (QCINT58) sDIFFC),
3(Q(10783)sDIFFR)s(Q(10808)sDIFFZ)»(Q(10833),SIGR)»(Q(10858)+S),
TETQ(1A883)sFT), (O(I0884Y ,EXTRAP) , (Q(TIAG09Y,EPSRY,
_5{Q(1n934)sEPSZ)s(Q(10959),TFAC)s(Q(10984)sSIGINSIG)

6(Q(11504),TRAEIG)9(@(17129)9VAMIN)9(Q(1713”)9MnMAX)9
7(0(17131)9MOPMAX)9(O(12132)9RES)9(0(13132)aNRES)o(Q(13133)9ENGAM),

TTTTTTTBA{(14T58 Y sMGMTIN Y s (O (13759 ) sMGMAX Y s (QTI37TED Y s MGPMAX ) »

e

1 CONTINUE

9(0(13761)9DF)9(0(13762)’NW)’(0(13763)9NTM)’(O(13764),MN)

MN=1
NO 18 I=1,30

5 CONTINUF

10 CONTINUF

TF (TMAT(IY)Y 15 15, 5

IF (IMAT(TY=30A/0) 10y 15, 15

IF (IMAT(T)-TMAT(MN)Y 125 15, 15

12 CONTINUE

15 CONTINUE
T NRS=IMAT (MN)-NREC-1
16 CONTINUE

MN=1

IF{NRS) 80, 20y 17

17 DO 1/ I=15NRS




READ TAPE NDT

18
20

CONTINUE
CONTINUE

NO 32 J=1,278nN
SIG(J)=0.0

32

CONTINUE

READ TAPE NDTs (SIG(1)s1=1+520)

NREC=IMAT (MN)

IF(CMAT (MN)=SIG(4)) 2

5 30y 25

25

CONTINUE
CALL ERRORA

CALL ERRCDP

30

CONTINUF

35

IF (STG(510)) 40,
CONTtNUE

40

35

MOMIN=NSTG(510)
MOMAX=NSIG(511)

MOPMAX=NSTG(517)

READ TAPE NDTs ((TRASIG(IsJ)sJ=MOMINsMOPMAX) s I=MOMIN,MOMAX)

40

_45

50 CONTINUE"
55 CONTINUE

T NREC=NREC+1

60

65

70

TTUMGMINENSTGUBYITY T

75

8C

NREC=NREC+]
CONTINUE

TF(ciG(513Y) 50,
CONTINUE

50

45

READ TAPE NDT
NREC=NREC+1

IF (41G(516)) 60,

60,

55

NRES=NS1G(516)

NTRES=5%NRES

READ TAPE NDT,s (RES(I)sI=1,NTRES)

CONTINUE

CONTINUF

IF (SIG(517)) 75, 75, 70

CONTINUE

MGMAX=NSIG(51R)

IF (NCODE(4)) 75y 753 65

MGPMAX=NSIG(519)

READ TAPE NPT, ((FNGAM(T5J)sJ=MGMINsMGPMAX)sI=MGMIN,MGMAX)
-~ RRECeNRECe] T A ThERN Ly IGMAX) .

CONTINUE

DF=5T1G (7097
NW=NSIG(520)

T CONTINUE
IMAT (MN)=MN+3000

RETURN
END
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657 SURROUTINE_AUXND
) SUBROUTINE AUXND B

) COMMON G5 IRES

) DIMENSION Q(13764)5IRES(30)

c

DIMFNSION CDT(303)sNCDT(303)9sCPDTNAM(2)4ELFAC(15NN044),
IRDATA(ISU0EG) sGFAC(25530) s CMAT{30) s DMAT(30) s WMAT (30
2TMAT (30) sNBEHR(30) sGVOL(3) sGREHR(4)sGTRAN(3) sGNIFC(3),
TT3NCODF (10 ) sRNDT (2000 s NRNDT (2000 s IMAT (301 sEG(25) sFVI24) s
4DELTAU(25)9SIGS(25) sSIGTRI2531sSIGA(25)sSIGFN(25)
SBFSIG(25) +BMSIG{25) s STIGET(25425)9sSIGNG(25925)sDIFFC(25)
6DIFFR(25)sDIFFZ(25)sSIGR(25)+S(25)sEXTRAP(25),
TEPSR(25)sEPSZ(25)YsTFAC(25)s5T1G(520)sNSIG(520)
BTRASIG(25525) sRES(1000) sENGAM(34418)

EQUIVALENCE (Q(2)sRDATE)s(O(6)sBRNENT) s (Q(9)sBNAM),
1T0 (1) sCASINY s (G T12 ) sCASEINT s (Q(13)sCPTsNCRT )5 (O(316) sNPAGE) »
 2(C(317)sNWOT) s (O(218)sNDT) 5 (Q(319)sKDT) s (Q(320)5ITAPF)s
300(321) s JTAPE) s (Q(322)sKTAPE) » (0(323) sMORE) 5 (D (324 5 CDTNAMY »
4(Q(326)sNRCNT)» (Q(.327)sFLFACSRDATA) 3 (Q(6327)sGFAC), o
TTEQ(TINTT) sCMATY s (QUTTOTY SOMATY s (AT 7I37) sWMAT ) s (Q( 716715 TMAT)
6(Q(7197) sNBEHR) s (Q(7227)sGVOL) s (Q(7230) sGREHR) s (0 (7234) sGTRAN)
TQUT23 7)Y GDIECY s (QUT24018PECY s (T 72511 sNCONEY s (Q(T7251) sKASEY »
8(0(7’52)9VCOMP),(0(7253),RNDTsNRNDT)s(Q(9253),NREC)9

EQUIVALENCE TNA{93581s31GS) s (Q(9383),STGTRY s (A (94N8Y>STGAY,
1(Q(9433)sSIGFN)»(Q(9458)sBFSIG)» (Q(9483)+BMSIG)

2(0(9808),STGST) s (Q(10I33)sSIGNG)Ys (QUINT58)sDIFFC)
3(Q(1n783)sDIFFR)»(Q(10808)sNIFFZ)s(Q(10833)5sSIGR)»(0Q(10858)95)s
TE(D(1n883)sFT) s (QUINB8E) LEXTRAP) 5 (A (10909 4EPSRY
 53(301N934)sEPSZ)s(0(10959)sTFAC) s (Q(10984)sSIGINSIG)s
6(Q(11504)sTRASTGY s (OTI2129),MOMINY s (R (12T13N) s MOMAX Yy
7(G(12131)sMOPMAX) s (Q(12132)sRES)s(Q(13132)sNRFS)s(Q(13133),ENGAM),

8(Q{13758 ) +sMGMINY s (A TI3759 )Y sMGMAX 15 (ATI3T60)Y sMGPMAX) 5
9(Q(13761)sDF) 5 (Q(1=762)sNW)s(Q(13763)sNTM) s (Q(13764)5MN)

_ DIMENSION SS(34)9XI1SS(34)5STR(34)55A(34),X15S1(34), -
1SNF(34)» TM45008(36G) 5 TM4000(30) s TM3500(30)sTM3007(30)5TM2500(30),
2TM2000(30),TM1509(30),TM10C0(30) 5, TM500(30) s TMEE(3M)

1 CONTINUE
T MNEMe
. _IF (vASE) 54 54 65
5 CONTTINUE
_NC 7 1=1+34




715 CONTINUE

7 _CONTINUE

D

NO 1n I=
T™M45n0(

~ TM40n0(
TM35n0(

TM3000(
T™M25001

....0.0

TM15n0(

0,0000.000

TIMIO0N0(
TM50N (1
TTMe8(T)

10 CONTINU

D e OOOOO’)O'O&
‘O.

o||~4v~._.v~,-'vyd

e O M. 0 niit un e

I
1)
I
i)
1
TM20n0(1
I
1
)
F

NFE = n n
MOMIN:O
T TMOMAX=0
_ MOPMAX=0'

CMIMIN=OT T T
MIMAX=0

TTM1PMAX=0
_ NRFS=0
MGMIN=0
MGMAX=0
MGPMAX:O
_Nw=

1 'TM4800, TM4CON, TM3

RFAD NIP CONF, SSy XISS, STR, GAs XISS1, GNF, NF,

500, TM3000, TM2500, TM20NN,

2 TM1500, TM10NC, TM5

00, TM68, MOMIN, MOMAX,

3 MOPMAX,s MIMIN, MIMAX,s M]IPMAXs MGMIN, MGMAX,

4 MGPMAXs TRASIGS
IF (SENSE LIGHT 1) 1

RESs ENGAM

5y 20

CALL ERRORA
CALL ERRCDP
20 CONTINUF

IF (CODE=CMAT(MN)) 22, 25, 22

vuzzw(ﬁNTTNUF B
.L FRRORA

CALL FRRCNP

CONTTNUF

S1G(4)=CONF

DO 3n 1=1,34

SIG(1+4)=55(1)

N
N

SIG(14+72)=STR(1I)
SIG(I+106Y=SA(1)
SIG(T+140)=XIc&1(1)
SIG(1+174)=SNF(1)
.30 CONTINUE ~—
T USIG(209)Y=NF "
NO 35 I=1+30
SIG(I1+209)=TM4500 (1
SIG(1+239)=TM4000 (1]
SIG(T1+269)=TM3500(1
I

)
)
)
SIG(I+299)—TM3000( )

SIG(T+38)=XTss(1y ~ 77
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SIG(1+329)=TM2500(1)

SIG(1+359)=TM2000(1)
SIG(1+389)=TM1500(1])

"50 CONTINUE

SIG(1+419)=TM1000
SIG(I+449)=TM500(

(1)
1)

SIG(1+479)=TMe8 (1
35 CONTINUE

)

NSTIG(S510)=MOMTN
NSIG(511)=MOMAX

"‘NS1G(512 )=MOPMAX
NSIG(513)=MIMIN

TNSIG!514)=M1IMAX
NSTIG(515)=M1PMAX

T NSTG(516)=NRFS
_NSTG(517)=MGMIN
"NSIG(518)=MGMAX
_NSIG(519)=MGPMAX_

TNEIG(R2N ) =Ny
WRITF TAPF ITAPF,

(SIG(1)91=1+520)

T 1° (MOMINY 45, 45
40 _CONTINUE

s 40

"MMAX = (MOMAX-MOMTN+1) % (MOPMAX~=MOMIN 1)

WRITF TAPE ITAPE,
45 CONTINUE '
IF (NRES) 55242§}

(TRASIG(T),1=1,4MMAX)

50

NTRES=5¥NRES

WRITF TAPE 1TAPF,
55 CONTINUF

(RFS({T)sI=1sNTRES)

60 CONTINUE

TF (MGMIN) 100, 100, 6N

&7 CONTINIE

MMAX= (MGMAX=-MGMIN+1 ) ¥ (MGPMAX—-MGMIN 1)

WRITF TAPF ITAPE,
GO TO 100

65 CONTINUFE o
READ TAPE ITAPE,

(ENGAM(I)5s1=1,MMAX)

(SIG(T)s1=1+520)

IF (SIG(4)=CMAT(MN)) 675 68, 67

CALL FRRORA

"CALL FRRCDP 77T

68 CONTINUF

TIF (S1G(510)) 75,

70 CONTTNUF

TEy TR

MOMIN=NSTG(51NY
MOMAX=NSTG{511)

"MOPMAX=NSIG(512)

READ TAPE ITAPF,

" 75 CONTINUF

IF (SI1G(516)) 85,

((TRASIG(T5J)»J=MOMIN,MOPMAX ) o T=MOMIN,MOMAX)

859 80

80 CONTINUF
NRFS=NSIG(516)
NTREc=5#NRFS
REAN TAPF [TAPF,

85 CONTINUF
IF (S1G(517)) 95,

_(RESUT)sT=1,NTRFE)

96, on




90 CONTINUE

MGMIN=NSIG(517)
MGMAX=NS1G(518)

MGPMAX=NSIG(519)

(CENGAM(T9J) s J=MGMINsMGPMAX) » I=MGMIN s MGMAX )

~ READ TAPE ITAPE)
S5 CONTINUE '
100 CONTINUE

"RETURN
END(09040)
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657 'SUBROUTINE THERM

SUBROUTINE THFRM

DIMENSION Q(13764)sTRES(30)

DIMENSION CDT(303)sNCDT(303)sCNTNAM(2)sELFAC(150054)
TTIRDATA(ISTU4) sGFACI25530) sCMAT (30 s DMAT (31N) s WMAT(31YY

2TMAT (30) sNBFHR(30) sGVOL(3) sGREHR(4)sGTRAN(3)sGNIFC(3) >

ANCODF (10 ) sRNDTT200C )T s NRNDT (2000 s IMAT{30YsFGT25) sFV(24), o

4DELTAU(25)9SIGS(25)+sSIGTRI25) sSIGA(25)sSIGFNI(25)

SRFS I (281 sBMSTG U5 sSTGST (2552515 SIGNGI 2532519 DTFFCT25) s

6DIFFR(25)sDIFFZ(25)9SIGR(25)9S(25)sEXTRAP(25)

TEPSR(25) sEPSZ(25) s TFAC(25)sSIGT520)sNSTG(520)

BTRASIG(25+25),RES(1000) sENGAM(34,18)

EQUIVALENCE (0O(2)sRNATF)S(Q(6)sBNENT) s (Q(9)sRNAM),

T(Q(17)sCASID) s (Q(12) sCASFIN) s (ND(T13)sCDTsNCNT) s (N(3T16) sNPAGF ),
2(Q(317)sNWOT)»(Q(318)sNNPT)Is(Q(319)sKDT)Is (Q(320)sITAPF),
3(0(321) s JTAPE) s (O(322) sKTAPE) s (Q(323) sMORF )5 (D (324 ) s COTNAM)
4(Q(326)sNRCDT) s (Q(327)sELFACSRDATA) 3 (Q(6327) sGFAC),

B(0(7077) sCMAT Y > (O(T107) sDMATY s (Q( 71377 sWMAT) 5 (QT7167) sTMAT)»
6(Q(7197)sNBEHR) » (Q(7227)sGVOL) s (Q(7230) »GBFHR) » (Q(7234) 5GTRAN) »

TIQUT237VSGDIFCT > (O( 72401 55PECI s (QUT241)sNCODE)» (Q( 72517 sKASE) »
8(Q(7252) sVCOMP) s (Q(7253)sRNDTsNRNDT) s (Q(9253) sNREC) »

9({Q(9254 ) s IMAT) s (Q(9284)1sFG)» (QII309)sFV) 5 (Q19333)sNDELTAU)

EQUIVALENCE (0(9358),51GS)»(Q(3383),,5IGTRY s (Q(9408)sSTGAY »
1(Q(9433)9SIGFNY»(Q(9458)sRFSTIG) s (Q(9483),BRMSIG),

2(Q(9aNBYsSTGST s (NT10133) s STGNG) s [QCINT5R) SDIFFC T,
3(Q(1n783)sDIFFR)s(Q(108N8)sNIFFZ)s(Q(10833)5STGR) s (O(10B58)35)»

TLIQ(1N883)sFT) s (Q(1088BL) SEXTRAP) s (G (109091 EPSRY
5(Q(10934)9EPSZ)»(Q(10959)sTFAC)»(Q(10984)sSIGINSIG)»

TTE(Q(11504) s TRASTG) s (G (12129) yMOMINY 5 (Q(12130) s MAMAX) »
7(Q(12131)sMOPMAX)s(Q(12132)sRES)»(Q(13132)sNRES)»(Q(13133),ENGAM),

8(Q(13758 ) syMGMIN) s (QT13759) sMGMAX)» (Q(13760) sMGPMAX) »
_W_2£9{13761{gQF};(O{}}j@?}}NW)9}@113763)oNTM);(O(}3764)9MN[

_1 CONTINUE
MN =MN
TFMP=TMAT (MN)

T TMAT (MNY=SARSF(TMAT (MNY)
___IF(TMAT(MN)) &s 29 &4
2 CONTINUE
CALL FRRORA
TTTCALL ERRCNP
4 CONTINUE

TF (TMAT(MN)=STG(480)) 5y 65 7/
5 CONTINUE

TTTTTTMAT (MN) =STG(4BOY
6 CONTINUE
T TNTM=480
GO TN 60




7 _CONTINUE .
IF (TMAT(MN)=STG(450)) 10, 14 .15
10 CONTINUE
IF ((TMAT(MN)=SIG(480))~(STG(450)-TMAT(MN))) Ss 12, 12
12 CONTINUE
TMAT(MN)=STIG(450)
14 CONTINUE
NTM=480
GO Ty 60
15 CONTTNUE
IF (TMAT(MN)=SIG(420)) 164 19, 20
16 CONTINUE
1€ ((TMAT(MN)=STG(450))—(SIG(420)—TMAT(MN))) 12y 18, 18
18 CONTINUE
TMAT(MN)=SIG(420)
19 CONTINUE
NTM=420
GO To 60
20 CONTINUE
IF (TMAT(MN)=SIG(390)) 21y 24s 25
21 CONTINUE
IF ((TMAT(MN)=STIG(420))=-(SIG(390)=TMAT(MN))) 18, 23, 22
23 CONTINUE
TMAT(MN)=S51G(390)
24 CONTINUE
NTM=290
GO TO 60
25 CONTINUE
IF (TMAT(MN)=SIG(360)) 26s 29 30
z6 CONTINUE
IF ((TMAT(MN)=SIG(390))=(SIG(360)-TMAT(MN))) 23, 28, 28
28 CONTINUF "
TMAT(MN)=SIG(360)
29 CONTINUE ’
NTM=260
GO Tn 60
30 CONTTINUF
IF (TMAT(MN)-S1G(330)) 31, 34y 35
31 CONTINUF o
TR O (TMAT (MNY <816 (3601 Y-(SIGT330Y-TMAT(MNY ) 28, 33, 33
33 CONTINUFE
TMAT (MN)=S81G(330)
34 CONTINUE
NTM=230
GO Tn 60
35 CONTINUE =~ T : .
IF (TMAT(MN)=SIG(300)) 36,5 39y 40
S FONT1NUE LRI B R A A
IF ((TMAT(MN)-QIG(23N))=(SIG(30N)=TMAT(MN))) 33, 38, 38
38 CONTINUF . -
TMAT(MN)=S1G(2N0)
39T CONTINUF ~ = 77
NTM=300
"GO TO 60
40 CONTINUE




106

IF (TMAT(MN)=SIG(270)) 41 44y 45
41 GCONTINUE
IF ((TMAT(MN)=-SIG(300))=(SIG(270)=TMAT(MN))) 38, 43s 43
43 CONTINUE ,
TMAT(MN)=SIG(270)
44 CONTINUE
NTM=570
GO T0 60
45 CONTINUE
“““““ TF (TMAT(MN)=SIG(240)) 465 493 50
46 CONTINUE

TIE T ({TMATIMNY=STIGT270) ) =(SIG(240)—TMAT(MN))) 43 48, 48
48 CONTINUE
TMAT (MNY=STG(250)
49 CONTINUE
TN TM=o40 T
GO Tn 67
B0 CONTINUF
IF (TMAT(MN)=SIG(210)) 51y 549 55
BT CONTiNUE -
IF ((TMAT(MN)=SIG(240))=(SIG(210)-TMAT(MN))) 48, 55, 55
"T55 CONTINUE -
TMAT(MN)=SIG(210)
T B4 CONTTINUE
NTM=510
60 CONTINUE
A1=STIGI(NTM+5)+STG(NTM+6) SIGINTM+7)+SIGI(NTM+8)+SIG(NTM 9)
T TRI=SIG(NTMEFIO) SIGINTMFIIV+SIGINTM T17)+STG(NTVM+13)+S1G(NTM+14)
C1l=STG(NTM+15) SIG(NTM+16)+SIGINTM 17)+SIGINTM+18)+STGINTM+19)
’ Pl=SIGINTM+3T) STGINTMF21)I+SIGINTM 22)+SIG(NTM+73)+STGI(NTM+24)
SIG(93)=SI1G(93)/SIG(25) *Al
SIG(94Y=5TG(94)75TIG(26T¥RT
SIG(95)=S1G(95)/SIG(27)*C1
'S1G(96)=SIG(98V/STG(281¥*D1
SIG(O7)=STGINTM+2)
"IF DIVIDE CHFCK 65, 70
65 CONTINUE
CALL ERRORA™™
CALL FRRCDP
70 CONTINUF o
SIG(258)=A)
STG(24)=R1
SIG(27)=C1
TTTEIGY8Y =R
SIG(29)=SIG(NTM4+1)
SIG(131)=SIG(NTM+3)
SIG(199)=SIGINTM+4)
TMAT (MN)Y=TEMP
RETURN
TTENN(A,050)
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657 SUBROUTINE NANNW

SUBROUTINE NANDW

COMMON Qs IRES

DIMENSION Q(13764)sIRES(30)

DIMENSION CDT(303)sNCDT(303)sCNTNAMI2)sELFAC(1500+4))

1RDATA(150094) ¢GFACI25+30)9sCMAT(3N)sNMAT(30) 4 WMAT (30,
2TMAT(30) sNBEHR(30) 9yGVOL (3) sGREHR(4) sGTRAN(3) 9GNIFC(3),

3NCODF (101 sRNDT(2000) s NRNDT(2000) s IMAT(30)sFG(25)sFVI(24),
GNDELTAU(25) 9 STIGS(25) 9 SIGTR(25) 9SIGA(25) o STGFN(25)

SBFSIG(25) 9BMSIG(25)9SIGST(25925)sSIGNG(25425)9NIFFC(25),
6DIFFR(25)sDIFFZ(25)9SIGR(25)+5(25) +EXTRAP(25)

TEPSR(25)sEPSZ(25)sTFAC(25)sSIG(520)sNSIG(520),
BTRASIG(25925) yRES(100C)$ENGAM(34,+18)

EQUIVALENCE (Q(2)9sBNATE) s (Q(6)sRNDENT)» (Q(F)sBNAM),

1(Q(11)sCASIND) 9 (Q(12)sCASEID) s (Q(13)sCDTHNCNT) s (Q(316) sNPAGE) s
2(Q(317) sNWOT)H» (Q(318)sNPT)s{Q(319)sKNT) s (Q(320)sITAPF )

3(Q(321)sJTAPE)s (Q(322)sKTAPFE) 4 (0(323)sMORE) s (Q(324) s CDTNAMY)
4(Q(326) sNRCDT) s (Q(327)sFLFACSRDATA) 9 (Q(6327)sGFAC) s

S(Q(TNTT)IsCMAT) s (G(T1NT)sDMAT) s (QI7137) sWMAT) s (O(T7167) s TMATY
6{Q(7197)sNBFEHR) s (Q(T7227)sGVOL) s (Q(7230) sG3FHR) s (Q(7234) sGTRAN]}»

T{Q(T237) sGDIFC) s (Q(7240)3sSPEC) » (Q(7241) sNCODE) 5 (Q(7251) sKASE) »
8(Q(7252)sVCOMP) s (Q(7253) sRNDTsNRNDT )5 (Q(9253) yNRFC) s
9(0(9254) s IMAT ) s (Q(9284) sEG) » (Q(9309)15FV) 5 (0(9333) sDELTAU)

EQUIVALENCE (Q(9358)+516G5)9(Q(9383)sSIGTR)»(Q(9408)+SIGA),

1(Q(9433)9sSIGFN) »(Q(9458)sBFSTG) s (Q(9483)4BMSIG),

2(0(96087+51GST) s (Q(10133)sGIGNG)s (Q(I0T58) sDIFFCY s .
3(Q(1)783)sDIFFR)s(Q(10808)sDIFFZ)s(Q(10833)sSIGR)»(Q(10858)9S)s
TLUQU1NR83) sFT) s (Q(1N88BL) sEXTRAP) s (O(10G09)sFPSRY,
 5(Q110934)3FEPS7)5(0(10959)3TFAC)»(0Q(1N984)4SIGINSIG),

6(Q(11504) s TRACTIG) s (Q(12129)sMOMIN) 4 (Q(1212A) 4MAMAX ),

7(Q0€12131)sMOPMAX) s (QU12132)sRES)»(Q(131372)4NRFS)5(0Q(13123),4,FNGAM),

B8(Q(12758)sMGMIN) s (Q(13759) ¢MGMAX) s (O(13760) s MGPMAX ) »

- 9(Q(12761)sDF)5(Q(13762) sNW) s (Q(13763)sNTM) 4 (Q(13764) 9MN)

M\! MN o L
TIF (MCODE(1)-1) 54 10, 15
CONTINUE

VCOMP=GVOL (TY*GVOL(2)Y*GVOL (3)

GO Tn 25

" CONTINUF

VCOMP=478523981A%GVOL (17 % (GVOL (27%%#2=GVOL (3)*%2)
GO TA 28
CONT INUF

VCOMP=4,188T79Nn2#GVYOL (1) %*%*3
CONTINUE

IF (NDMAT(MN)) 45, 30y 45
CONTINUE

DMAT (MN) =WMAT (MN) /DF /VCOMP"
IF DIVINE CHECK 354 40




35

108

CONTINUE

CALL FRRORA
CALL ERRCDP

40

CONTINUE
GO To 50

45

CONTTNUE
WMAT (MN)=DMAT (MN) #DF ¥YCOMP

50

CONTINUE
RETURN

END{0s0,50)
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657 SURROUTINF MIX

SURROUTINF MIX

COMMON Qs IRES

DIMENSION Q(13764)sIRES(30)

DIMENSION CDT(303)sNCDT(303)sCNTNAM(2)sELFACI15N044),

1IRDATA(150054) yGFAC(25530)sCMAT(30)>NPMAT(30) sWMAT(30),
2TMAT (30) sNREHR(30) sGVOL (3) sGREHR(4) sGTRAN(3) sGNIFC(3)

T 3NCORF (10 sRNDT(2Z0D0 ) s NRNDT (2000) s IMAT(30)sFG(25) sFV(D4) s

YDELTAU(25)9STGS(25) s SIGTR(25) 9SIGA(25)sSIGFN(25),

ERFSTIG(25) sRMSTG(25) 9 SIGST(26925) 9 GIGNG(25s28)9NIFFC(25),
BDIFFR(25)sDIFFZ(25)4SIGR(25)sS(25)sFXTRAP(25),

TEPSR(25)VsEPSZ(251»TFAC(251551G(520),NS1G(520)
BTRASIG(25525) yRES(1000) ,ENGAM(34,18)

EQUIVALENCE (Q(2)+sBDATE)»(Q(6)sBDENT) s (Q(9)sBNAM)

1(Q(11)YsCASID) s (Q(12) sCASEID) s (Q(13)sCDTsNCNT) s (Q(316) sNPAGE)
2(Q(317)sNWOT) s (Q(318)sNDT)s (Q(319)9sKDT)»(Q(320)sITAPFE )

3(Q(321) s JTAPE) s (Q(322)sKTAPE) s (Q(323)sMORE) s (Q(324)sCDTNAM),

4(Q(326)sNRCDT) 5 (Q(327) sFLFACSRDATA) 5 (Q(6327) sGFAC) s

S(Q(TNTT)YsCMAT)I s (Q(T107) sDMAT) s (Q(T137)YsWMAT)I 9 (Q(7167) 9 TMAT ),
6(QUT7197)YsNREHR) s {Q(T7227)sGVOL)» (Q(T7230)sGRFHR) 4 (Q(7234) sGTRAN) »

T(A(T7237)+sGDIFCY s (O(T724N) s SPEC) s (Q(T7241) ¢sNCODE) 9 (Q(7251)9KASE)
B{Q(7252)+VCOMP) 9 (Q(7252) sRNDTsNRNNDT) s (B (9253 ) 9sNREC) »

9(Q(9754) s IMAT)» (Q(9284)EG) s (Q(9309)sFV)s(Q(9333),DELTAL))

T EQUTVALENCE (0Q(9358)s51GS)s(0(9383)+sSIGTR) s (Q(9408)sSIGA)
1(Q(9433)9SIGFN) s (Q(9458)sBFSIG) s (Q(9483)4BMSIG)

2(Q(95087551G5T)1s(Q(10133)s5TGNG) » (O(10758)sDIFFC) 5
3(Q(10783)sDIFFR)+(Q(10808)sDIFFZ)»(Q(10833)sSIGR)»(Q(10858)sS)s
T4(0(10883)»FT) 5 (Q(10884)EXTRAP) » (QT10909)yEPSRY »

_ 5(Q(1n934)3FPS2)5(Q(1N959) s TFAC) s (Q(1N984)4SIGNSIG),

6(@(11%04),TRA<IG),(O(19179);MOMTM}9(O(17120).M0MAX),
7(Q(17]3])oMOPMAX),(0(17122)9RFS)9(0(12]37),NRF<)9(O(13]13),FNGAM),

BLQ(12758)sMGMIN) s (Q(13759) sMGMAX ) s (O (13740 ) sMGPMAX ),

1

9(Q(13761)sDF) s (Q(13762) sNW) s (Q(13763)3NTM)y (Q(13764) 3 MN)

_ 1 CONTINUE
MN=MN
IF_(TMAT(MN)) 5, 10, 1n

5

TMOMIN ¢MOMAX s MAPMAX s MGMI N s MGMAX s MGPMAX 5SS BETAs TMy DEL TAT

g

CONT INUE T T oI
REAN NIP SIGsTRASIGsRESsFNGAMSDF4NRES,

IF (SENSE LIGHT 1) 8, 10
CONTINUE
CALL FRRORA

10

*

CALL FRRCDHP
CONT INUF

NO 18 I=1925
SIGS(1)=SIGS(1)+NPMAT (MN)*GFAC (T sMN)#STG(T1+4)
SIGTRIT)=SIGTR(I)+NMAT{MN) *#GFAC( T 4MN)*¥SIGTUT+72Y ~ = T
SIGA(I)=SIGA(T)+PMAT(MN)*¥GFAC (T sMN)*STIG(I1+106)




SIGFN(T)=SIGFN(T)+DMAT(MN)*GFAC(T,MN)*SIG(T1+174)

15 CONTINUE
TA=4

DO 28 T=21525
NO 2n J=21,425
TA=TA+1
IB=NTM+IA
TRASIG(T s I =STGITR)
20 CONTINUE
IF TMOMIN)Y 30, 25y 30
25 CONTINUE
TA=on
GO TO 35
30 CONTINUE
TA=MNMIN=1
TF (TA) 35, 42, 35
35 CONTINUF
DO &n T=1,TA
TRASTG(T91+1)=SIG(T+38)/NFLTAU(T)
TRASIGII ST =51C{I+4)1=51G(T+38)/DFLTAUTT)
IF DIVIDE CHEcCK 37, 38
37 CONTINUE
CALL ERRORA
CALL ERRCNP
38 CONTINUE
40 CONTINUE
42 CONTINUE
IF (MOMIN) 45, 75, 45
45 CONTINUE.
’ TF (4OMAX=MOPMAX) 50s 559 60
50 CONTINUF
TA=MAMAX +1
GO TO 65
855 CONTINUE
TRASTG(MOMAX s MOMAX+1)=SIG(MOMAX+38) /DELTAU(MOMAX)
" IF DIVIDE CHFCK 57, 58 T
57 CONTINUF
CALL ERRORA
CALL FRRCPP
58 CONTINUF B
TA=MAMAX 41
GO Tn 65
60 CONTINUF

TRASTGIMOPMAX G MUPMAX+1)=S1G(MOPMAX 38) /DFLTAU(MAPMAX)
IF DIVINDE CHFCK 62 63
62 CONTINUE T
CALL FRRORA
" CALL ERRCDP
63 CONTINUE

TA=MNPMAX+1]
€5 CONTINUF
DO TN T=18,20 "
TRASIG(1sT41)=SIG(I+38)/NFLTAU(T)
CTRASTG(I s 1) =8T1ETT+4)=S1G(T+38) /PFLTAU(T)
__IF DIVINFE CHECK 67, 68




67 CONTINUE

CALL ERRORA
CALL ERRCDP

68 CONTINUE
70 CONTINUE

75 CONTINUE
DO 8n I=1425

DO 8n J=1,25
SIGST(I9J)=SIGST(I9J)+DMAT (MN)¥GFAC(T MN)*¥TRASIG(T,J)

80 CONTINUE
I® (NCODE(2)) 859 1255 85

85 CONTINUE
IF (NBREHR(MN)) 100s 90, 100

90 CONTINUE
DO 95 I=14+25

BFSIG(I)=BFSIG(IVY+DMAT(MN)*¥GFAC(TsMN)*¥SIG(I+106)
95 CONTINUE

GO T0 125
100 CONTINUE

IF (NMCODE(2)) 115, 105, 105
105 CONTINUE

PO 110 1=1475
RMSTA (1) =AMSTG( 1) +PMAT (MN)¥GFAC (T ,MN)*

1{SIG(I+4)+SIG(I+1061)
110 CONTINUE

115 CONTINUE
DO 120 1I=1,25

BMSIG(I)=BMSIG(I)+NMAT(MN)*GFAC(TsMN)*
1(SIG(I+T72)+SIG(I+106))

120 CONTINUE
125 CONTINUE

TF (MCONE(4)) 145, 145, 130
130 CONTINUE
IF (MGMIN) 138, 145, 135

5 CONTTNUF

.

 NTNG=NTM/30+18
NO 127 J=1,18

ENGAM(25+J)=ENGAM(NTNG, J)
137 CONTINUE

DO 1a0 1=15%25
DO 140 J=1,18

TTSIGN (1 ) =STENG (T s JY+PMAT(MN)Y*GFAC (T yMN)Y¥ENGAM (T4 J)
140 CONTINUE

T745 CONTINUF
IF (NCOPE(5)~1) 180, 148, 175

148 CONTINUE
IF (SFNSE LIGHT 3) 160, 150

150 CONTINUE
NRES1=0

DO 155 T=151500
DO 185 J=1s4

TRDATA(I )=S0 T T T
155 CONTINUE
160 CONTINUE

NRES?=NRES1+NRES



NRES1=NRES1+1

I=n
NO 170 K=NRFS14NRES?

I=1+1
IA=] NRES

IB=1 2%*NRES
IC=1 3%NRFS

1D=1 4¥NRES
RDATA(Ks1)=RES(])

' RDATA(Ks2)=DMAT (MN)¥RFS(TA)
RDATA(Ks3)=PMAT (MN)*RFS(TA)*RES(IN)

TRDATA(Ks4)=PMAT(MN)*¥RFS (TR)¥PST (RFS(IC)I*( (TMAT(MN) =30, )%
150/9,+273e12),0)

170 CONTINUF
NRFS1=NRES?

SFMSF LTGHT 3
GO To 180

175 CONTINUE
DO 176 1=151500

RDATA(19s4)=040
176 CONTINUE

I1=0
NI 178 K=1sNRFS

I=1+]
IA=1 NRFS
[R=1 2>#NRES
IC=1 3*%NRES
IN=T 4*NRFS
KA=K 200
TTTTKRBR=EK 40077
KC=K 600
ROATA(Ks4)=RF&(T1)
RPATA(KAs4)=DMAT(MN)*RFS(TA)
T RDATA(KR 34 ) ERES(ICI¥ ((TMAT(MN)=37¢)¥54/9¢+273413)
. _RDATA(KCs4)=DMAT(MN)*¥RFS(1R)*FT
178 CONTINUE '
___CALL HETRES
180 CONTINUF
_._RFETURM




* 657 . SUBROUTINE HOMRES
¢ SUBROUTINE HOMRES

‘ COMMON Q4 IRFS

: DIMENSION Q(13764)TRFS(30)

DIMENSION CNPT(303)sNCDT(303)sCNTNAM(2)sELFAC(150044),

9
3NCODE (10 sRNDT(2000) sNRNDT (2000, IMAT(30)sFEG(25)sFVI24) s

1RDATA(150054) yGFAC(25930)sCMAT(30)sDMAT(30)»WMATI(30),
2TMAT(30) sNBEHR(30)9sGVOL (3) sGBEHR(4) sGTRAN(3)sGDIFC(3)

4DELTAU(25)9SIGS(25)sSIGTRI25) sSIGA(25) 9 SIGFN(25)
SRFSIG(25) yAMSTG(25) s STGET(25925)sG1GNG(25925)sDIFFC(25) s
6DIFFR(25)sDIFFZ(25)sSIGR(25)55(25) sFXTRAP(25)

T TEPSR(25)sFPSZ(25)sTFAC(25)sSIG(520)sNSTG(520),

BTRASTG(25525) yRFS{10N1) ,ENGAM (34,518

EQUIVALENCF (N(2)9sRNATF) s (Q(6)sRNFNT),(O(9)yRNAM),

T(Q(11)sCASTP) s (Q(12)+CASEINY s (Q(13) sCPTsNCPT) 5 (A(276) sNPAGF )
2(Q(3717)sNWOT), (Q(318)sNDT)s(Q(319)sKDT) s (Q(320),ITAPF),
3(Q(321) s JTAPE) s (Q(322)sKTAPE) s (Q(323)sMORE ) » (Q(324)+sCDTNAM) »
4(Q(326)9sNRCDT) s (Q(327),ELFACSRDATA) 5 (Q(6327)sGFAC) s

5(0(7077)9CMAT)9(O(7107)9DMAT)9(0(7137)9WMAT)9(O(7167)9TMAT)9
6(Q(7197)sNBEHR) s (Q(7227)9GVOL) s (Q(7230)9sGBEHR) » (Q(7234) sGTRAN)»

T7(Q(T7237)sGDIFC) s (QUT240)sSPEC)s (Q(7241) sNCONE) s (Q(T7251) sKASE) »
B(Q(7352)sVCOMP) s (Q(7253)sRNDTsNRNDT ) (Q(9253)4NREC) »

9(Q(9254)sIMAT) s (QI9284) +FG) » (O(9309)sFV) s (Q(G333) 4 NELTAL)

EQUIVALENCE (N(9358),S1GS)s(Q(9383)+SIGTR) s (Q(9408)sSIGA),s
1(Q(9433)sSIGFN) s (Q(9458)sRFSIG) s (Q(9483),BMSIG),

2(Q(98N8)9STIGST) 9 (Q(10123) s SIGNG) s (O(1NT5R) $NIFFC ),
3(Q(10783)sDIFFR)s(Q(10808)sNIFFZ)»(Q(10833)sSIGR)s (F(10858)9S)y

4(Q(1n883)sFT),(Q(T10884),EXTRAP)»(Q(10909)sEPSR)y
S(A(1n934)sEPS7Z) s (Q(10959) s TFAC) s (Q{10984)sSIGINSIG)»

6(Q(11504)sTRASTIG)»(Q(12129)sMOMIN) s (QU12130) sMNMAX )
7(Q(12131)sMOPMAX)»(Q(12132)sRES)s(Q(13132)yNRES)s(Q(13133)9ENGAM),

B(Q(12758) sMGMTIN) » (QT13759) sMGMAX ) s (QT13760) s MGPMAX ) »
9(Q(11761)9DF)9(Q(11762)9NW)9(Q(13763)9NTM)9(0(1?764)9MN)

T DO 18 T=14150R

DO 2n K=1,20

TF (PNATA(Is1) FG(K+1)) 15, 10, 10

IT CONTTINUE ~

10 CONTINUE

ITF (RNDATA(TIs4)) 155 154 11

SIGA(K)=SIGA(K)=1.0/DFLTAU(K)I*(1,0/(1, 0+§IG<(K)/R“ATA(I\4ﬂ))*
T IRDATA(T 2 T e
SIGFN(K)=STGFN(K)=1.0/NPFLTAU(K)#(1e0/(1eN+SIGS(K)/RDATA(I44)))*

- 15 CONTINUE
20 CONTINUF
T8 TCONTTMUE

1RDATA(Is3)
RDATA(I,1)=040

RETURN




-1k

END(Nny0,0)




* 657 SURRQOUTINE HFTRES

SUBROUTINE HFTRES

COMMNON Qs IRFS

DIMENSION 0(13764)sIRFS(30)

DIMENSION CDT(303)sNCDT(303)sCDTNAMI(2)sELFAC(1500+4)

1IRDATA({150054) sGFAC(25+30)sCMAT(30)sDMATF(30) sWMAT (30) s
2TMAT(30) sNBEHR(30)sGVOL(3) sGREHR(4)sGTRAN(3)sGDIFC(3)>

3NCOD=T(10)sRNDT(2000) sNRNDT(2000) s IMAT(30)sEG(25)sFVI(24) s
4DELTAU(25)9S16S(25)9SIGTR(25) »SIGA(25)5STGFN(25),

SRFSIG(25) sBMSTG(25)sS1GST(25925) 9STGNG (259251 sNDIFFCI25)s
6NDIFFR(25)9NIFFZ(25)9SIGR(258) 4S(25) 9FXTRAP(25),

TEPSR(25)sFPSZ(25) s TFAC(25) 9STG(52N) sNSTG(520)
BTRASIG(25925) sRES(1000) 4sFNGAM(34,18)

EQUIVALENCE (Q(2)sBNDATF)»(Q(6)sRNFNT) 9 (Q(9) sBNAM),

1(2(11)9CASID) 9 (Q(12)9sCASEIN) s (Q(13)sCDTsNCPT) s (Q(316) sNPAGF) »
2(Q(317)sNWOT) s (Q(318)sNDPT) 9 (Q(319)sKDPT)» (Q(320)sITAPE)

3(Q(321)sJTAPE) s (Q(322)sKTAPE) s (Q(323)sMORE ) s (Q(324)sCDTNAM) »
4(Q(326)9NRCDT) s (Q(327)sELFACSRDATA)» (Q{6327)9sGFAC) s
5(Q(7077)sCMAT) s (QUT107)sDMAT) s (Q(7137)sWMAT) s (Q(7167)»TMAT)

6(Q(7197)sNBEHR) s (Q(7227)sGVOL) s (0(7230) sGBFEHR) 9 (Q(7234)sGTRAN)»

7(Q(7237)sGDIFCY»(O(7240)sSPEC)s (Q(7241)sNCODE) s (Q(7251)»KASE) »
B(Q(T7252)sVCOMP) s (Q(7253) sRNNDTsNRNDT) 5 (Q(9253) yNREC) »

9(Q(9254) s IMAT)» (Q(9284) +3FG) s (Q(9309)sFV)s (Q(9333),DFLTAII)

EQUIVALENCE (Q(9358)+SIGS)s(0(9383)sSIGTR) s (Q(9408)sSIGA),
1(Q(9433)sSIGFN) s (Q(9458)sBFSIG) s (Q(9483),RMSIG)

2(Q(9808)251GST)»(0(10133)55IGNG) s (QL10758)sDIFFC)
3(Q(10783)sDIFFR)»(Q(10808) sDIFFZ)»(Q(10833)sSIGR)»(Q(10858)s5)
410(1N8B3)sFT) s (Q(10884) sEXTRAP) 5 (Q(109091sFPSRY
5(Q(1N934)5EPS2)5(Q(10959)sTFAC)»(Q(10984)sSIGINSIG)

6(0(11504)sTRASIG) s (Q(12129)sMOMIN) s (G(12130)sMOMAX)
7(Q(12131)sMOPMAX)s(Q(12132)sRES)9(Q(13132) yNRES)s(Q(13133)ENGAM)

8(Q(12758)sMGMIN) 9 (Q(13759) sMGMAX)» (Q(13760) sMGPMAX) »
9(Q(123761)sNDF) 4 (Q(13762)sNW) s (Q(13763)9NTM) 4 (Q(13764)9MN)

MN=MN
IF (TRES(MN)) 50, 5, 25
5 CONTINUE

DO 2n K=1920
DO 15 I1=15200
TA=1 200~~~
IR=1 400
TTIC=1"T600 7T
IF (RNDATA(I44) EG(K+1)) 15, 10, 10
10 CONTINUF ”
SIGAIK)=STGA(K)=RNATA(TAS4)/NFLTAU(K)I*(]4N=
TIRSEIRPATATIC 4V sROATATIR S ) ))
SIGFN(K)=STIGFN(K)=RPATA(TA4)/NFLTALI(K)*(] 40
T T TIRSSTRDATA(TC s G s ROATA(TRGYYY — 777 ‘ o T
14 CONTINUE




116

RDATA(1+4)=040

15
20

CONTINUE
CONTINUE

25

GO 70 50
CONTINUE

DO 45 K=1420
DO 4n 1=1,200

TA=T 200 _
IF (RPATA(T,4) FG(K+1)) 40, 30, 30

30

CONT INUE
IB=1 (MN=1)*NCONE(6)

STGA(K)I=SIGA(KY=RPOATA({TAYGY/NELTAU(KI* (1 0O-FLFAC(TRY)

SIGFN(K)=SIGFN(K)=RDATA(IAs4) /DELTAU(K)I*(1+0 ELFAC(IR))

40
45

45 CONTINUF

50

CONTINUE

CONTINUE

RETURN
END




657 SUBROUTINE BEHR

SUBROUTINE BEHR

COMMON O

n} ol ofx

DIMENSION Q(13764)

DIMENSION CDT(303)sNCDT(303)sCDTNAM(2)+sELFAC(150094)

1RDATA(150094) ¢GFAC(25930)9CMAT(30) 9 PMAT(30) s WMAT (31N)
2TMAT (30) sNBEHR(30) sGVOL (3) sGREHR(4) 9»GTRAN(3)sGDIFC(3)

ANCODF (TO)sRNDT(2000) sNRNDT (2000) s IMAT(30)sEG(25)sFV(24)
4DELTAU(25)9sSIGS(25)9SIGTR{25)sSIGA(25)sSIGFN(25)

SRFSIG(25) 9BMSTG(25) sSIGST(25925)sSIGNG(25925)9DIFFC(25)
6DIFFR(25)sDIFFZ(25)sSIGR(25)sS(25)sEXTRAP(25)
TEPSR(25) sEPSZ(25)sTFAC(251s51G(520) sNSTG(5207
8TRASIG(25925)4yRES(1000) yFNGAM(34418)

EQUIVALENCE. (Q(2)sBNATF)s (Q(6)sBNENT) s (Q(9)sBNAM),

1(Q(11)9CASIN) o (Q(12)9sCASEID) s (Q(13)sCNTINCNT) 9 (Q(316) sNPAGF )
_ 2(Q(317)sNWOT) s (Q(318)sNDT)»(Q(319)sKDT) s (Q(320)sITTAPF )

T 3(Q(321) s JTAPE) s (Q(322) sKTAPE) s (Q(323) sMORF ) s (O (324 ) sCDTNAM) 3
4(Q(326)sNRCNT)» (Q(227)9sFLFACSRDATA) s (Q(6327)sGFAC) s

5(Q(7077)sCMATYs (QUTTO7) sDMAT) s (QUTL37) sWMAT) » (QUT7167) s TMAT) s
6(Q(7197)sNBEHR) »(Q(7227)sGVOL) s (Q{7230)sGREHR) 9+ (Q(7234) sGTRAN)

7(0(7537f?GBT?ET)Y@T?E&HY?SPECY?ib(?iﬁiYTNEbbE),(0(7261).KASE),
8(Q(7252)sVCOMP) 5 (Q(7253)sRNDTsNRNDT)» (Q(9253) yNREC)s
G(Q(9254) s IMAT)Y s (Q(9284)+EG) s (Q(9309)sFV)s(Q(9333)4DELTAU)

TEQUIVALENCE (0(9358)9SIGS)»{0(9383),SIGTR) s (Q(9408)+sSIGA)

1{Q(9433)sSIGFN)Y s (Q(9458)4RFSTG) S (Q(9483)4,BMSIG),

2(Q(98087)58T6ST)s(Q(10133)9sSTIGNG)Y s (QTUTOTER I $DIFFF Yy
3(Q(10783)sDTFFR) s (Q(108NB) sNTFFZ)s (Q(10833)sSIGR)»(Q(10858)9S5)s

T4 (Q(10883)sTM) 5 (QI108BRLY sFXTRAP) s (Q(10909) 4FPSR),

5(Q(1n934)sEPS7)s(N(10859)s TFAC)»(Q(10984)sSIGINSIG)

TTT6(Q(11504) s TRASIG) s (Q(12129)sMOMIN) s (Q(12130) sMAMAX ) »

7(Q(12131)9sMOPMAX)»(0(12132)sRES)» (Q(13132) ¢NRES)s(Q(13133)sENGAM) s
TTB(G (13758 ) sMGMIN) 5 (Q(13759) sMGMAX ) s (Q(13760) sMGPMAX) s
9(Q(13761)sDF)s(Q(13762)sNW)s (QU13763)sNTM)»(Q(13764)sMN)

DIMENSION FX(25)sWHY (25)

IF (GRRFHR(4)) 254 54 28

5 EINT TNUF

10

12

13

15

IF (ARSF(GRFHPR(3)~GRFHR(2))=0e1*#GRFHR(2)) 10, 16, 15
CONTINUF R
ELF=(GRFHR(2) %% 2-GRFHR(1)*#2) /GREHR (1)
FLM=(GBFHR(3)#%2-GREHR (D) #¥#¥2+GREHR(1)%%#2) /GRFHR (1)
IF DIVIDE CHFCK 12, 13
CONT IMUF o
CALL FRRORA

CALL FRRCOPP

CONTINUE

GO To 20

CONTTINUF
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ELF=GREHR(2)=GREHR (1) .
ELM=(GBEHR(3) *¥2-GRFHR( 2 ) ¥*¥24+GBEHR (1) ¥%2)/ (GBEHR (2 )+GREHR(1))
IF DIVIDE CHECK 17, 18
17 CONTINUE
CALL ERRORA
CALL ERRCDP
18 CONTINUE
20 CONTINUF
VFF={GBEHR(2) %% 2~GBFHR (1) #%2)/GBEHR(3)#3#2
~ TF DIVIDE CHECK 22s 23
22 CONTINUF
CALL ERRORA
CALL FRRCNP
23 CONTTNUF"
QFAC=1.33333313
TG0 T 300 T T
25 CONTINUE
T ELF=GREHR(TIY 77
ELM=GREHR (2)
VFF=GREART(?)
QFAC=GBEHR (4)
30 CONTINUE ~
VFM=100-VFF
IF (NCODF(2)-1) 60y 35, 45
35 CONTINUE
QMR=N,SOXOEAC
QOMZ =NMR
TTTTDOT4A 11575
EX(I)=ELF®RFSIG(1)/VFF

TTWHY (1) =ELM*¥BMSTG(TY/7VFM — -
IF DIVIDE CHECK 36s 37
36 CONTINUF o
CALL ERRORA L L e

CALL ERRCNHP
37 CONTINUE
 FEPSR{IV=VFF*%#D*FXPF (=FX (1)) *¥(WAHY(TY/(FXPF(w
lQMR*MHY(I)‘loh,
e DT OF PR PR e e et e e e,
38 CONTINUE
CALL FRRORA
CALL FRRCNPP
39 CONTINUF
EPSZ(1)=EPSRI(1)
THOTCONTINUET T T T
GO Tn 60
45 CONTINUE
QOMR=N,3750%0OFAC
OMZ=1),750%QF A
NO 5n I=1425 ‘
TUTEXTI)=FLF¥RFSTGUIY /VFF 77
WHY (1)=FLM*RMCTG(]) /VFM
IF DIVIDF CHFCK 46y 47
46 CONTINUE
CALL FRRORA
CALL ERRCDP

(Iy)y=1.0y




47 CONTINUE

EPSR(T)=VFF**2¥EXPF (=EX(T))* (WHY (1) /(EXPF(WHY(I))=140)
1OMR*¥WHY (I )=140)

EPSZ(T)=VFF*%2%EXPF (=FX(I))*(WHY (T)/(FXPF(WHY(1))=1.0)
1QMZ*¥WHY (T )=1eN)

IF DIVINE CHECK 48y 49
48 CONTINUE

CALL ERRORA
CALL ERRCDP

49 CONTTNUE
50 CONTINUE

60 CONTINUE
RE TURN

ENP(Nnys040)




657 SURROUTINFE ROND
SUBROUTINE ROND
e = il -
COMMON Q
- C
DIMENSION Q(13764)
C

DIMENSION CNPT(303)sNCDT(303)sCDTNAM(2)sFLFAC(150004),

tT TRDATATIB 0094 sGFAC( 253N ) sCMAT (3N ) s PMAT (AN ) JWMAT (31
2TMAT(30) sNBFHR(30) sGVOL (3) sGREHR(4) sGTRAN(2) sGNIFC(3)

© ANCODF (101 sRNAT(2DO0) s NRNDT 2000 ) s TMAT (30 Y s FG(25) s FVID4T
4DFELTAUC25)9SIGS(25) 9 SIGTRI25)9SIGA(25) sSIGFN(25)

5BFSIG(25) sRMSTG(25)951GST (25925195 IGNG(25+25)sDIFFC(25)
6DIFFR(25)sDIFFZ(25)9SIGR(25)9S(25)sFXTRAP(25),

T TEPSR(25) sEPSZ(25) s TFACT25)sSIGI520) sNSTG(5207 s o
BTRASIG(25525) yRES(1000) sENGAM(34,18)

EQUIVALENCE (Q(2)sRNDATF) s (Q(6)sRNDENT) s (Q(9)sBNAM),

1{Q(1T7)sCASID) s (QII21sCASEID) s (Q(13)sCOTsNCDT)I s (O(316) sNPAGF) »
2(0Q(317)sNWOT) s (Q(318)sNNPT) 9 (Q(319)sKDT)s(Q(320),ITAPF),

3(Q(321) sy JTAPEY s (A( 3271 ,KTAPF) s (Q(323) sMORF ) s (A (324) s CNTNAM) »
4(Q(326)sNRCNTI S (Q(327)9FLFACHRNDATA) 3 (Q(6327)+GFAC),

| B (O(TOTTY s CMAT Y s (B TTIOTY s DOMAT Y s (Q( 7137 ) sWMAT ) s (Q(TT6TY s TMAT ) »
| 6(0(7197)sNBFHR) s (Q(7227)sGVOL) s (Q(7230)sGRFHR) s (Q(T7234)+sGTRAN)»

- T(Q(T237) yGDIFE) s (QTUTP4P ) s SPFC) s (Q(TPL1)sNCODF) 9 (G(7251) sKASE) »
B(Q(7252)9yVCOMP) s (Q(7252)9RNDTsNRNDT) s (Q(9253) 4NREC) »

3 9TQ(9254) s IMAT )Y s (QT9284) sEG) » (QTI309)sFVIs (Q(F333) s DELTAU)
| C

T EQUIVALENCE TTH(9358 Y9 STGST s (QT9383)sSIGTRY s (QT9408)sSIGAT »
1(Q(9433)9sSIGFN)Y s (Q(9458)9sBFSIG)»(Q(9483)+sBMSIG)

2(QT98N8 ) s ETGST Y s (QATT0T32) s SIGNG) s (GUINTSBY 3DIFFC Y
3(Q(1)783)sDIFFR)9(Q(10808)sNIFFZ)s(Q(10823)sSIGR)»(Q110858)sS),

TT4(Q(1nB8R) s TM)Y (R T10884 ) sEXTRAP) s (O(10909)FPSRY
E(Q(1N0934)sFPS7)s(Q(10950)sTFAC) s (Q(10984)sSIGsNSIG)

| . 6(Q(11504) s TRACTGY s (Q(1277T) yMAMTN) 5 (O (17T13N) ,MAMAX)
7(Q(12131)sMOPMAX) 9 (Q(127132)sRES) s (Q(13132)4NRFS)9(0Q(13133),,ENGAM),

B(Q(13758)sMGMIN) » (Q(13759) ¢MGMAX) 4 (Q(13760) 9y MGPMAX)
9(O(13761)oDF)9(Q(13762)’NW)9(0(13763)9NTM)9(0(13764)9MN)_

T ca— MR RS

i RD=GTRAN(1)/GTRAN(2)
D0 12 I=le25 T T T
TPA=CIGS(I)/(SIGS(I)+SIGA(T))

TPOT=GTRANT 1172« 0¥ (STGS (T +STGATTT)
IF (20.-TPOT) 1, 1y 2

- T CONTINUE T~ o
TPG=140

TGO T 11T
2 CONTINUF

BIO=RESIFI(TPOT,0)
IF (SENSE LIGHT 1) 3y 4

~ T3 CONTTINUE
CALL £RRORA

“CALLU ERRCHP
& CONTINUE




BIl=PESIF(TPOT91)

IF (SENSE LIGHT 1) 54 6
5 CONTINUF

“CALL FRRORA
CALL ERRCDP

6 CONTTNUE
BKO=pESKF(TPOT+0)

IF (SENSE LIGHT 1) 7 8
7 CONTINUE

 CALL ERRCDP
8 CONTINUE = 7
RK1=RESKF(TPOTs1)

1 (SENSE LIGHT 1) 9, 1N
9 CONTINUFE

CALL FRRORA

CALL FRRCDPP

~ 10 CONTINUE =
TPG=1,3333333*#TPOT**2%(RIO*BK1-BI1*¥RKO+RT1*RK1/TPOT+

1(TPOT+TPOTY* (RTO¥BKO+BI1¥BK1I)=-2.0)
11 CONTINUE

TRFAC(I)=1eN=(RA¥( (1T, N=TPAY®TPG/(1.0~TPA¥ (1,0 TPG/
l(TPOT+TPOT)))))
T12 CONTINUE T - - ==
RETURN

T END A Gy T T



el

C

TTIRDATA(150044) yGFAC(25,30 ), CMAT(20) s AMAT (3T) ,WMAT (3R] o

TTANCONE(10) sRNDT(2000) ¢ NRNNT(20AN) 3 IMAT(30) 4 FG(25)sFV(24),
GDELTAUC25)sSIGS(25)sSIGTRI25)sSTIGA(25)sSIGFN(25)

657 SURROQUTINE ANULUS

SUBRQUTINE ANuLUS

COMMr\N 0

DIMENSTON Q(13764)

DIMENSION CNT(303)sNCNT(303) s CNTNAM(2)sFLFAC(15N0N44),

2TMAT(30) s NRFHR(30) sGVOL (3) s GRFHR(4) sGTRAN(2) sGNTFC(3)

T SRFSIG(25)s8MSTG (2538 TGST (2552571 s STGNG( 259751 sNIFFC(257
6DIFFR(25)9DIFFZ(25)9SIGR(25)+S(25)sEXTRAP(25),

_ 8TRASIG(25525),RES(1NCN) ,ENGAM(34,18)

TEPSR(25)sEPSZ(25)sTFACI25)9SIG(520)5NSIG(520)s

EQUIVALENCE (Q(2)+sRNATF) 9 (Q(E6)9sRNENT) 9 (Q(9)sRNAMY,

TE(QITINTTY s CMAT) s (Q(T7107) sDMAT Y s (Q(T137) s WMAT) s (Q(T7167) s TMAT )y

1(Q(17)sCASTN) 4 (Q(172)sCASFIN) 4 (D(T13)sCNTSNCOT) s (N(RTE) sNPAGF ),
_21Q(317)sNWOT )5 (Q(318)sNPT) s (N(319)sKNT )5 (N(32N) s TTAPF),

3(Q(321) s JTAPE) s (Q(222) 3 KTAPF) s (AT323) 3 MORF ) 4 (N (224) s DTNAM)y
4(Q(326) s NRCDT) s (Q(327)3FLFACHSRNATA) 3 (Q(B3IDPT) sGFAC),

6{QUT7197)sNBEHR) s (0O(7227)sGVOL) s {Q(7230)sGRFHR) s (Q(7234)sGTRAN)»

TOA(T237Y sGDIFCY s (ATTI4BY s SPECT» (Q(7241) sNCODE) 5 (O(7251)sKASEY »
8(Q(7252)sVCOMP) s (Q(7253)sRNDTsNRNDT)»(Q(9253)sNREC) »

(R (9254 s IMAT) s (QTO2BG ) sEGY s (A(T3NTIsF Vs (Q(9333) s DELTALT)

TTEQUIVALENCE (A(9358)3sSIGS) s (N({9383)5S1GTR)Y » (Q(9408)sS1GA)

1(Q(9433)sSIGFN) s (Q(945R)9RFSIG) s (Q(9483)sBMSIG)

DO 5 1=1425

2(Q(98N8)sSIGST)s(R(10133)sSIGNG) s (Q(I1NTER) 4sNIFFC ),
3(Q(1Nn783)sNIFFR) s (Q(108N8) 4yNIFFZ)s(Q(108233)sSIGR)(Q(10858)sS)s

T 4(Q{1n883)sTM) 4 (Q(1N884) EXTRAP) s (N(1N9NY ) 4FPERY,

5(Q(10934)4EPSZ)s(Q(109050)sTFAC)»(Q(1N98B4)9sSIGINSIG)

- 6(0(11504);TRA<IG)9(0(17129)9MO“IN)9(0(12]30),M0MAX)9

7(Q(12131)>MOPMAX)»(Q(12132)sRFS) s (Q(13132) 4NRFS)»(Q(13123),ENGAM),

8(Q(12758) sMGMIN) 9 (Q(13759) yMGMAX Y s (Q(13760) sMGPMAX) »

9{G(13761)sDF)»(Q(13762)sNW)s(Q(13763)sNTM)»(Q(13764) 9MN)

RD=GTRAN(1)/GTRAN(2)

TPA=QIGSI(TI)/(STIGS(IVI+SIGA{T))

_EF1=F3(TPOT)

TPOT=GTRAN(3 ) #(SIGS(IT)+STGA(T))

CEF2=F3(TPOT+TPOT)
TPK=(10~EF2-FF2)/TPOT e,

TPF=(EF2~EF1~-FF1+4045)/(TPOT+TPOT)
TFAC(I)=1e07(RN¥*(14C-TPA)*TPOT*TPK)/(1s0~TPA*TPF)

5 CONTINUE

_RETURN
END(Ns0,s0)
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SUBROUTINE PLATE

COMMON Q

DIMENSION Q(13764)

(8} N 0y etk

DIMENSION CDT(303)9NCDT(303)9CDTNAM(2)}ELFAC(15OO94)9

. 1RDATA(150094) 4GFAC(25530)sCMAT(30)sDMAT(30)sWMAT(30),
2TMAT (30) sNBEHR(30) sGVOL (3) sGBEHR(4) sGTRAN(3)sGDIFC(3)

3NCODE(10)sRNDT(2000) s NRNDT(2000) s IMAT(30)sEG(25)sFVI(24),
4DELTAU(25)9SIGS(25)9SIGTR(25) sSIGA(25) sSIGFN(25),

5BFSIG(25)9BMSIG(25)9sSIGST(25925)9SIGNG(25925)sNIFFC(25),
6DIFFR(25)sDIFFZ(25)sSIGR(25)9S(25)¢sFXTRAP(25),

TEPSR(25)sEPSZ(25)sTFAC(25)sSIG(520)sNSIG(520)
8TRASIG(25+25)yRES(1000) yENGAM(34,18)

EQUIVALENCE (Q(2)sBDATE) s (Q(6)sBNDENT)» (Q(9)9sBNAM),

1(Q(11)9CASID) 9 (Q(12)+CASEID) s (Q(13)sCDTINCNT) s (Q(316)sNPAGF) >
2(Q{(317)sNWOT )9 (Q(318)sNDT)s(Q(319)sKDT)s(Q(320)sITAPE)

3(Q(321)s JTAPE) s (Q(322)sKTAPE) s (Q(323)sMORE) s (Q(324)sCDTNAM)
4(Q(326)sNRCDT)»(Q(327)+sELFACIRDATA)»(Q(6327)sGFAC)

5(Q(7077)sCMATY s (Q(7107)sDMAT ) s (Q(T137)sWMAT) s (O(T167)sTMAT)
6(Q(7197)sNBEHR )9 (Q(7227)sGVOL) s (Q(7230)9sGBFHR) 9 (Q(7224) +sGTRAN) »

7(Q(7237)sGDIFC)» (Q(T7240)sSPEC)» (Q(7241) sNCOPE) s (D(T7251) sKASE) »
B(Q(7252)9sVCOMP) s (Q(7253)sRNDTsNRNDT)»(Q(9253)9NREC)»

9(Q(9754) sy IMAT) s (Q(9284)4sEG) s (Q(9309)sFV ), (Q(9333)4DELTAU)

TTEQUI /ALENCE 7009358 ) +516GS)9(Qi(9383)+sSIGTR) »(Q(9408)sSIGAY s
1(Q(9433)9SIGFN) s(Q(9458)sBFSIG)s(Q(9483),BMSIG),

2(Q(95087T+51G5T)»(Q(10133)5SIGNG) s (Q(10758)4DIFFC) s
3(Q(10783)sDIFFR)»(Q(10808),DIFFZ)»(Q(10833),SIGR)»(Q(10858)s5)s

TTEIQ (10883 )5 TM) 5 (Q(10884) sEXTRAP ) » (O(10909) sEPSRY

5(Q(10934)+EPSZ)s(Q(10959)sTFAC)(Q(10984)9sSIGINSIG)Ys

6(Q(11504)sTRASIG) 2 (0(12129)sMOMIN) s (Q12130) s MAMAX) s
7(Q(12131)sMOPMAX) s (Q(12132)sRES)»(Q(13132)9yNRFS)$(Q(12133)4ENGAM),

—

_.9%QU13761)sDF),(0(13762) sNW)» (QU13763),NTM),(Q(12764) 9MN) ~

3(Q2(13758) sMGMINY s (Q(13759) yMGMAX ) 5 (Q(13760) $MGOMAX ),

DO 5 I=1,25
TPA=STGA(T)/STIGS(T)
TPOT=GTRAN(1) *(SIGS(I)+SIGA(])

)
TFACTI) =1 0=2 (0¥ TPA¥TPOT*ESCCMP (TPOTY/ 7
1(TPA*TPOT+E3COMP(TPOT))
"5 CONTTNUE
RETURN
TTENN(N,090)
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* 657 SUBROQUTINE GRPAR

SUBROHUTINE GRPAR

COMMON Q

“ DIMENSION Q(13764)

DIMENSION CDT(303)sNCDT(303)sCDTNAM(2)+sELFAC(15N0s4]),
1RDATA(1500+4) sGFAC(25530)sCMAT(30)sDMAT(37),WMAT(30),
2TVMAT(30) sNBEHR(30)sGVOL(3) sGREHR(4) sGTRAN(23)sGNIFC(3)
3NCODF({10)sRNDT(2000) s NRNDT(2000) s IMAT(30)sFEG(25)sFV(24),
4DELTAU(25)9SIGS(25)9sSIGTR(25)9SIGA(25)sSIGFN(25)
SBFSIG(25)sBMSTIG(25)sSTGST(25+25)9sSIGNG(25925)sDIFFC(25)

L 6DIFFR(25)sDIFFZ(25)3sSIGRI(25) 9S(25)sEXTRAP(25)

TEPSR(25) sEPSZ (251 s TFACT251551G(520) sNSIG (5200 »
BTRASIG(25525) yRES(100C) sENGAM(34,18)

EQUIVALENCE (Q(2)sBNPATF) s (Q(6)sBNENT) S (Q(9)sBNAM),
1(0(1])’CA§ID)9(O(12)9CA9FIP),(0(13),CDT9NC0T)9(0(’]6)9N0AGF)9
2(Q(317)sNWOT) s (Q(318)sNNPT) s (Q(319)sKNT)s (Q(327),1TAPF),

3(Q(321) s JTAPE) s (QT322) sKTAPF) s (Q(323) sMORE ) s (Q(324) sCDTNAM),
4(Q(326)sNRCDT) 9 (Q(327)sFELFACSRDATA) s (Q(6327)sGFAC)

S(Q(TNTT)sCMATY s (QTTIOT7) sDMAT ) s (Q(T137) sWMAT) 5 (Q(7167) s TMAT )
6(Q(T7197)sNBEHR) s (Q(7227)sGVOL) s (Q(T230)sGREHR) » (Q(7234) sGTRAN) »

T(Q( 7737 ) GDIFC) s (QUT240) sSPEC) s (Q(7241) sNCODE) s (Q(7251)sKASE) »
8(Q(7252)sVCOMP) s (Q(7253)sRNDTsNRNDT)»(Q(9253) sNREC) »

9(Q(9254) s IMAT) » (QG(9284)sEG) s (QI9309)sFV) s (Q(9333)DELTAU)

TEQUIVALENCE (Q(9358)551GS)»(Q(9383),SIGTRY s (Q(9408)sSIGA ),
1(Q(9433)9sSIGFEN) s (QU9458)sRFSTG)» (Q(9483)4,8MSIG),

2(0(9808)sSIGSTY s (QU1ICI33)sSIGNG) s (QTINTB8)Y 4NIFFC),
3(Q(1N783)sDIFFR) s (Q(10808)sPIFFZ) s (Q(10833)5STGR) (0(10858)5S)s
40Q(10883)sTM) 4 (Q(10884)sEXTRAP) s (Q(10909)4FPSR),
5(Q(1n934)sFPSZ)»(Q(1N989) s TFAC) s (Q(10984)sSIGHNSIG)
6(Q(11504)sTRASIG)s(Q(12129)sMOMIN) s (Q(12130) 4sMOMAX)
7(Q(12131)sMOPMAX)»(Q(172132)sRES)»(Q(13132),NRES)»(Q(13133),ENGAM),

TE(Q(13758) 5MGMTNY» (GTT3759)5,MGMAX ) 5 (Q(IETE0T sMGPMAXY 5
9(Q(13761)9DF )4 (Q(13762)sNW)s(Q(13763)sNTM) 5 (Q(13764)sMN)

C
DIMENSTION CAPRA(25)

c
DO 6n I=1425

IF (GDIFCI1YY 1C, 5, 10 7
5 CONTTNUF
DIFFC(I)=1e0/(3e0%¥(SIGTRITI+SIGA(T)Y)
- GO Tn 50
10 CONTINUE
EXTRAP(1)=047105C/(SIGTR(II+SIGA(I))
N3T=NCODE(1)+1
GO TO (15520525)s NGT
15 CONTINUE -
CAPPA(I1)=9e87/(GDIFC(1)+2+0%FXTRAP(I))*%2+
1987 /(GDIFC(2) 2.0%¥EXTRAP (1)) *¥*# 240387/ UGNIFCIIT 42 O¥FXTRAP (1)) J#%2
GO To 30




20 CONTINUE

CAPPA(1)=9¢87/(GNIFC(1)42.,0%EXTRAP(1))*%#2+
123413/(GDIFC(2)+2oOX#EXTRAP(T) ) *%2

25

GO 70 30
CONTINUE

30

CAPPA(I)=9487/(GDIFC(1)+EXTRAP(T))**2
CONTINUE

ALPH=CAPPA(TI)/(SIGS(T)+SIGA(1))**2
IF (ALPH=140E=11) 35y 40y 40

35

CONTINUE
EPS=n40

40

GO To 45
CONT INUF

45

EPS=n426001 %A PH+0,043502*%ALPH*%2+0,0048942%A PH¥*#3
CONTINUF

50

DIFFC(T)=140/(3.0%(SIGTR(IV+SIGA(I)+EPS*(SIGS(T)+SIGA(T1))))
CONTINUE

DIFFR{IN=(104+EPSR(TI))*DIFFC(I)
DIFFZ(I)=(1s04+EPSZ(I))%*DIFFC(I)

SIGR(IV1=SIGA(I)+SIGS(I)=SIGST(I,1)
SIGST(Is1)=040

60

CONTINUE
RETURN

END(0s0,0)



26
* 657 SUBROUTINE WTCD
c
SUBROUTINE WTCD
. -
_..coMMon @ ——
- R
DIMENSION Q(13764)
c

___DIMENSION CDT(303)sNCDT(303)sCDTNAM(2),ELFAC(150N,4),
IRNDATA(1IS500 44 yGFACIIG 420 ) s CMAT( AN Y yNMAT (21Y) , WMAT (2R,
2TMAT(30)9NRFHR(30)9GVOL(3)9G°FHR(4),GTRAN(3)9G“IFC(3)9

4DELTAU(25);SIGS(25)9SIGTR(25)9SIGA(25)sSIGFN(25)9
SBFSIGI25 ) s8MSTIGT25) sSIGST(25+325)sSIGNG(25925)sNIFFC(257 s
6DIFFR(25)sDIFFZ(25)9SIGR(25)95(25) sEXTRAP (251,

TTTEPSR(25)2EPSZ(25) s TEAC(25)55IG(520)sNSIG (5207

. _BTRASIG(25525)sRES(100C)sENGAM(344518)

EQUIVALENCE (Q(2)+sBRDATF)»(Q(6)sRNENT) s (Q(9)+sBNAM),

TI(0TTI1) sCASTN) 3 (QTI2 YV sCASFIN) s (O(13)sCNTSNCNT) 3 (Q(316) sNPART )
2(Q(217) s NWOT) s (Q(318)sNNT) s (Q(319)9sKNT) s (Q(320) s FTAPF ),

T 2(Q(321) 9 JTAPE) s Q13221 3 KTAPF) s (Q(323)sMORF )4 (0N (324),CDTNAM),

4(Q(326)sNRCNTIs (Q(327)sFLFACSRDATA) S (Q(6327)sGFAC) s :

TTBIQUTNTTY s CMATY s (QTUTTIOTY o DMATY s (O(TI3T) sWMAT Y s (Q(7167) s TMAT ) s
6(Q(7197) sNBEHR) s (Q(7227)sGVOL) s (Q(T7230) sGBFHR) s (Q(7234)sGTRAN) »
TOQUTo37Y sGDIFCTS(QTUT240)sSPEC) s (QU 72417 sNCODEY s (Q(7251)Y,KASE)
8(Q(T7252)sVCOMP) s (Q(7253)sRNDTsNRNDT) s (Q(9253)sNREC) »
SUR (9754 s IMAT Y s (Q(9284)sEG) s (Q(9309)sFVI+(Q(9333) sDELTAU)

EQUIVALENCE (Q(9358)+S1GS) s (Q(9383),S1GTR) »(Q(9408),SIGAY,
1(0(9433)sSIGFN)»{(Q(9458)sBFSIG) s (Q(9483)sBMSICG)

2(0(98NB) +STGSETIS(Q(1N133) 3 SIGNG) s (Q(INT5E8) 4DIFFC ),
 2(0(1n783)sDIFFR) (Q(10808) sDIFFZ)»(0(108231,SI1GR)»(0{10858)55)
4(Q(1n883)sTM) , (Q(10884) sEXTRAP), (Q(109N0),FOSRY,
5(2(1N934) sEPS7)s(Q(10959)sTFAC)»(Q(10G84)9SIGsNSIG)
6(Q(11504) s TRACSTIG) s (012129, MOMINY 3 (Q(T2130) sMAMAX ),
7(Q(12131)sMOPMAX) s (Q(12122)sRES)I»(Q(13132)sNRES)s(Q(13133),ENGAM),

B{QIU14T58 )Y sMGMIN) s (Q(13759) sMGMAX Y s (QTLIATAN)Y «MGPMAX ) »
9(Q(12761)5DF)»(Q(13762)sNW)s (Q(13763)5NTM)5(Q(12764),MN)

IF (cDT(1)) 10s 55 10
~ 5 CONTINUE o T -
CDT(1)=CPTNAM( 1)

CDT(2)Y=CDTNAM (7))
___NRCDT=1
10 CONTINUF
NN=NREDT+(NRCNT=1)/2+3
TTEDTI(NN)I=CASEIN T T
CDT(NN+1)=CASID

NCDT (NN+2)=NRCDT

WRITF TAPE KDTs (DIFFR(I)SDIFFZ(I)sSIGR(T)$SIGFN(T),
T1S(T) 3 I=1425) s ((SIGST(T9J)»J=19251,1=1425)

NRCDT=NRCDT+1

TTF(NCODE(&YY 20, 20y 15
15 CONTINUE




WRITE TAPE KDTse ((SIGNG(IsJ)sJ=1918)51=1,25)

20

GO Tn 25
CONTINUE

25

WRITF TAPE KDTs SIGNG(1,1)
CONTINUE

NRCDT=NRCDT+1
RETURN

END(Ns0s0)
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657 SURRQUTINE WOTCD

SUBROUTINE WOTCD

() O *

COMMON Q

DIMENSION Q(13764)

DIMENSION CDT(303)sNCDT(303)9sCDTNAM(2)sELFAC(150Cs4),

_2TMAT(30) sNBEHR(30) sGVOL (3) sGREHR (4) sGTRAN(3) sGDIFC(3)s
ANCODT(10) yRNDT (2000 ) s NRNDT 12000 s TMATIBD ) sEG (25T sFV (2%

IRDATA(I50044) 3GFACI25+s30) s CMATTR0) s DMAT(3N) ,WMATT30Y s

GDELTAU(25)9SIGS(25)9SIGTRI25) 9SIGA(25)9SIGFN(25)

SRESIGI28) sBMSTGT25)+01GAT (259251 301GNG(259765) s IFFC(25)

6DIFFR(25)sNDIFFZ(25)sSIGR(25)4sS(25)sEXTRAP(25),

T TEPSRU25)sEPSZ(25) s TFAC(25)sS8TG(520)sNSTG(520)s
__ BTRASIG(25,25),RES(1000)+ENGAM(34,18)

EQUIVALENCE (Q(2)sBDATE)»(Q(6)sBDENT)» (Q(9)sBNAM),

2(Q(317)9NWOT)9(O(3‘8)9NDT)9(0(319)9KDT)9(O(320)9ITAPE)9

T 310(321) s JTAPET S TQ(322) sKTAPE) s (QU323)sMORF ) 5 (G (324) s CNTNAMY s ;

4(Q(3726)9NRCNTI» (Q(327)sELFACIRDATA) »(Q(6327)sGFAC)

STQ(TNT77) sCMAT) s (Q(TITT Y 4 OMAT Y s (Q(TIZTY s WMAT ) s (Q(T167) s TMAT Y,
6(Q(T197)YsNBREHR) s {Q(T7227)sGVOL) s (O(T7230)sGRFHR) s (Q(7234) 3GTRAN)

TIQ( 7237 ) sGDIFCY s QU7 247 ) sSPEC) s (D(T261) sNCODNE) s (A(7251) sKASF )
B(Q(T7252) s VCOMP) s (Q{7253)sRNDTsNRNDT) s (Q(9253)4NREC)

9TQTU9254 s IMAT) s (QTU9284)+EG) s (Q(I309)FV)» (Q(9333)sDELTAU)

TTTTTEQUIVALENCE T TG(9358 751651 s (Q19383715SIGTRY s (Q(I9408)>S1GAT,

1(Q(9433)sSIGFN) s (Q(9458)sBFSIG) s (Q(9483)+BMSIG),

21QT9508) s STGSTI» (QUIDI33)SIGNGY» (QUI0758) sDTFFC), ‘
3(Q(10783)sDIFFR) »(Q(10808)sDIFFZ)»(Q(10833)sSIGR)»(Q(10858)+5),

4(Q(10883)sTMY 4 (Q(10884)EXTRAP) s (G(10909)FPSRY »

 5(Q(1N934)5EPS7)»(Q(10959),TFAC)»(Q(10984)sSIG4NSIG)

T 6(Q(11504) s TRACIG) s (OU12129) 4MAMINY 3 (Q(1212A) yMAMAX ),
7(Q(12131)sMOPMAX)5(0(12132)sRES)»(Q(13132) yNRES)»(Q(12133),ENGAM),

8(Q(12758) sMGMIN) 5 (Q(I13759) sMGMAX ), (O (1376N) yMGPMAX) ,
9(Q(13761)sDF)5(Q(13762)sNW)s(Q(13763)sNTM)»(Q(13764)sMN)

c

" PRINT 1000

CALL WOT(NWOT)

IF _(NCODE(1)-1) 5, 105 15

T 10 CONTINUF

5 CONTTNUE

__PRINT 1001 o
PRINT 2001y GVOL(1),GVOL(2),GVOL(3)
GO Tn 20 .

PRINT 1002

PRINT 20025 GVOL(11sGVOL(2)sGVOL (3]
GO Ty 20

15 CONTINUE

PRINT 1003
PRINT 2003, GVOLI(I)

EO CONTINUE




IF_(NCODE(2)=1) 255 30, 35
25 CONTINUE
PRINT 1005
. GO TN 4N
30 CONTINUE
PRINT 1006
GO TO 32
: 35 CONTINUE
PRINT 1007
32 CONTINUE
IF {GBEHR(4)) 33, 349 33
"33 CONTINUE T
PRINT 2C06s GREHR(1)sGBEHR(2)sGBREHR(3)sGREHR(4)
GO TO &40
34 CONTINVE .
PRINT 20079 GRFHR(1)sGRFHR(2) sGRFHR(3)
40 CONTTINUE
NGT=NCODE(3) +1
GO TO _(45+50+55960)s NGT
45 CONTINUE
PRINT 1010
GO TO 65
50 CONTINIIF
PRINT 1011
GO 1n 61
55 CONTINUE
PRINT 1012
GO To 61
60 CONTINUE
PRINT 1013
61 CONTINUE
T (NCOBE(3Y=2) 625 63y 64
62 CONTINUE
TTTTPRINT 2011, GTRANTIVSGTRAN(2) T
GO Tn 65
63 CONTINUE
PRINT 20129 GTRAN(1)sGTRAN(2)sGTRAN(3)
GO TH 65
64 CONTINUE
"7 PRINT 2013 GTRAN(1)
65 CONTINUF
T IF (NCODE(G)Y) 70, 70y 75
70 CONTINUE N o
. T PRINT 1018 T T T 7T T oo momrmmEmm e
GO TO 80
"75 "CONTINUE
PRINT 1016
8C CONTINUE
IF (NCODE(5)) 90s 85 90 L
T 85 CONTINUE
PRINT 1020
GO Tn 95
9C CONTINUF
| PRINT 1021
95 CONTINUE




T30

IF (GDIFC(1)) 96 100s 96
96 CONTINUE
PRINT 1022
IF (NCODE(1)=1) 97y 98, 99
97 CONTINUE
PRINT 1023y GNIFC(I)sGNTFC(2)+sGNIFCI(3)
GO TO 100
98 CONTINUF ,
PRINT 10249 GDIFC(1)sGNDIFC(2)
TGO TATIAG
99 CONTINUE
T TPRINT 10285y GHTFC(ID
100 CONTINUE
T PRINT 1026 VCOMP,SPEC
PRINT 1030
PO 110 1=15307
IF (CMAT(I)) 105, 110, 105
" 1C5 CONTINUE i
PRINT 1031y CMAT(I)sWMAT(I)ePMAT(T)sTMAT(I)sNRFHR(T)
110 CONTINOE
IF (NCODF(7)=1) 111y 115 128
111 CONTTINUE
DO 114 J=14925
K=26 J -
DO 113 1=1430
TF (FMAT(TY)Y 112, 113% 112
112 CONTINUE
TF (GFAC{KsT)=1.0) 115, 712, 118
113 CONTINUE
7114 CONTINUE 7
PRINT 1034
GO To 1307
115 CONTTNUF
11=0
12=0
PO 190 K=146
Il=12+1
172=5%K
PRINT 1035s (CMAT(I)sI=11512) o
TPRINT 1036s (Is(GFACIT4JU)sJd=T1512)s1=142%) " ~ =~
IF (CMAT(5%K+1)) 120 130, 120
1207 CONTINUE '
13C CONTINUF
TTTIE U(NCODE(TY STy 132, T3, 138
131 CONTINUE S
7 PRINT 1040 (T+EG(IYeNFLTAUTISFV(1)s1=1,24)
PRINT 1041 FG(25)sNFLTAU(25)
132 CONTINUE _
IF (NCODE(2)) 134, 133, 13¢
34T EBNT [N
IF (NCODF(3)) 134, 135, 134
134 CONTINUE ' -
PRINT 10459 (IsTFAC(I)sEPSR(TI)SEPSZ(I)sBFSIG(I)sBMSIG(I)sI=1+25)

e A ———_———ln, r = i e mme # eetimh @ Swer e wmeem e

135 CONTINUF .
IF _(NCODE(7)-1) 138, 136 138




136 CONTINUE

PRINT 10509 (T+DIFFC(I)+sSIGS(IVsSIGTR(I)IsSTIGA(I)SEXTRAP(I)s1=1+25)

138 CONTINUE

PRINT 10559 (1+DIFFR(I)sDIFFZ(I)sSIGR(I)sSIGFN(TI)sS(1)sI=1525)

IF (NCODE(7)-1) 139, 139, 170

139 CONTINUE
DO 140 J=1925,45

Ji1=J 1
J2=J 2

J3=J 3
Jé=J 4

PRINT 1060s JeJd1sJ29J39Jb4s(TsSIGST(IsJ)sSIGST(T9J1)sSIGSTI(I9J2)

1SIGST(I19J3)9SIGST(I9J4)9I=1,25)

140 CONTINUE
IF (NCODE(4)) 170y 170, 150

150 CONTINUE
DO 160 J=1915,45

J1=J 1
J2=J 2

J3=J 3
Jé=J 4

PRINT 10655 JsJd19J2sJ3+J4s(T+sSIGNG(T5J)>5TGNG(TsJ1)sSIGNG(T+J2) s —

1SIGNG(IeJ3)sSIGNG(TI4J4)91=14925)

16C CONTINUE
170 CONTINUF

RETURN
C

1000 FORMAT(IHI//18Xs34H COMPOSITION DATA PREPARATION //729H CALCUL

1ATION REQUEST SUMMARY)

C
1001 FORMAT(/17H GEOMETRY - SLAB)
C
2001 FORMAT(6H X = 1PE1245s7H Y = 1PE12.557H 2 = 1PE12.5)
- _FORMAT (¢
1002 FORMAT(/21H GEOMETRY - CYLINDER)
¢

2002 FORMAT(6H H = 1PF12+598H ON = 1PE12+548H 1N 1PF1245)
=

1003 FORMAT(Y19H GEOMETRY - SPHERE)

¢
2003 FORMATI(6H R = 1PE1245)
¢
1005 FORMAT(24H NO BEHRENS CALCULATION)
¢
1006 FORMAT(31H ISOTROPIC BEHRENS CALCULATION)
: AT AL .
2006 FORMAT(7H LF = 1PE12e5,7H LM-= 1PE12.5,7H VF = 1PE1245,6H
T1IPEI 5]
¢
1007 FORMAT(33H ANISOTROPIC BEARFNS CALCULATION)
¢

TT2007 FORMAT(7H D1 = IPEIZ.5,8H D2 = IPE1Z2.5+8H N3 TPEIZ.5)

c —

T TO0TO FORMAT{Z29H NO TRANSMISSION CALCULATIONY —— — !
C



132

1011 FORMAT(30H ROD TRANSMISSION CALCULATION)

2011 FORMAT(6H D = 1PE12+4559H NCH = 1PFE12.5)

8}

1012 FORMAT(34H ANNULUS TRANSMISSION CALCULATION)

2012 FORMAT(7TH OD = 1PE12+5,9H DCH = 1PE12.547H T = 1PE12.5)
C

1013 FORMAT(32H PLATE TRANSMISSION CALCULATION)

)

C
2013 FORMAT(6H T = 1PE12e5)
C
1015°FORMAT(29H NO GAMMA SOURCE CALCULATION)
C
1016 FORMAT(26H GAMMA SOURCF CALCULATION)
C
1020 FORMAT(41H NO RESONANCE SFLF-SHIELDING CALCULATION)
C
1021 FORMAT(38H RESONANCE SELF~SHIELDING CALCULATION)
C
1022 FORM\A\T(59H GEOMETRY FOR SIZE CORRECTION TO THE DIFFUSION COEFFICI
1ENT) ,
¢ )
1023 FORMAT(9H X+42S = 1PE12.5+9H Y+2S = 1PE12.5+s9H 2Z+42S = 1PE12.5)
C
1024 FORMAT(9H H+2S5 = 1PE12.5910H P+2S = 1PET1245)
C
1025 FORMAT(8H R+S = 1PE1245)
C

T1026 FORMAT(/729H COMPOSITION VOLUME TN CC — 1PF13.6/34H COMPNOSITION S
1PECTRUM CODE NOe« - OPF9.4)

C
1030 FORMAT (/10H MATERIALS5Xs8HMATERIAL6Xs10HDENSITY OR4X»8HMATERTALS

"1Xs THREHRENS/10H ~ CODE NO.6X96HWEIGHTS5X s 15HVOLUME FRACTION3Xs4HTEMP
. 26Xs10HREGION NOe/)
C

1031 FORMAT(OPF11e491P2FE154640PF1N42,19)

C
1034 FORMAT(////60H CELL CORRECTIONS FOR ALL MATERIALS AT ALL LEVELS A

1RE UNITY)

Lo
1035 FORMAT(1H1///23X925HMATERIAL CFLL CORRECTIONS///1NXs8HCONF NO+5X+8
1HCODF NO+5X s BHCODE NO+5Xs8HCODE NO«5XsB8HCONDE NO+//0PF18.4,0P4F1344

2)

B .
1036 FORMAT(///TH. GROUP3Xs8HG-FACTOR5X s»8HG-FACTORS5X s 8BHG-FACTOR5Xs8HG F

_1ACTOR5X $ 8HG=FACTOR//(1651PE144551P4E1345))

C .
1040 FORMAT(1H1///7H GROUP4Xs6HENERGY6Xs8HDELTA(U)3X»11H1/V-FACTORS//

11651PE14¢590PE134591PE1365))

. C

T 1041 FORMAT(6H 551PF14e551PF1345)
c

1045 FORMAT(1H1///8Xs63HTRANSMISSTON REHRFNS FAC, RFHRFNS FAC. RFHRFNS
1FUEL REHRENS MOD/7H GROUP3XsTHFACTORS7Xs6HRADIALSLX »12HLONGITUDINA




2L3X s OHX—~SECTION4X s OHX~SECTION/ /(169 1PE14,5,1P4F13,5) )

C
1050 FORMATI(1H1///23X926HCOMPOSITION CROSS SECTIONS///18H GROUP DIFFU

1SIONSX s THSCATTERS5X s 9HTRANSPORT4X s 24HABSORPTION EXTRAPOLATION// (16,
21PE144591P4E1345))

C
1055 FORMAT(1H1///22X9s28HCOMPOSTITION GROUP PARAMETFRS///9Xs9HDIFFUISIONG

1Xs 9HNIFFUSTONSX7THREMOVAL/7H GROUP3Xs6HRANTALSX s 24HLONGITUNINAL (A -
2RSP+SCAT)I4X s THFISSTONTX 9 6HSOURCE//(1691PF144591P4F13,5))

C
1060 FORMAT(1H1///18Xs35HCOMPOSITION SCATTER TRANSFER MATRIX///?XoZHTOI

1594113/5H FROM/(1491PE154591P4E1345))
C

1065 FORMATI{1H1///18X»35HCOMPOSITION N—GAMMA TRANSFER MATRIX///7X»2HTOI
15964113/5H FROM/(1451PE15+591P4E13.5))

C
FND
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657 SUBROUTINE ENDCDP

SUBROUTINE ENNCDP

COMMON Q

DIMENSION Q(13764)

DIMENSION CDT(303)sNCDT(303)+sCDTNAM(2)sELFAC(15N0s4),

1RDATA(1500+4) yGFAC(25530)9sCMAT(30) s DMAT(30),WMAT(30)
2TMAT (30) sNBEHR(30) sGVOL (3) sGBEHR(4) sGTRAN(3) sGDIFC(3),

3NCODF(10) sRNDT(2000) sNRNDT(2000) s IMAT(30)sFG(25)sFVI(24) s

4DELTAQ(25)9$IG§(25)9SIGTR(25)9$IGA(?5);SIGFN(25)o

5BESIG(25)sBMSTG(25)sSIGET(25525) s SIGNG(25+25)sDIFFC(25)
6DIFFR(25)sDIFFZ(25)9sSIGR(25)+S5(25)sEXTRAP(25)

TEPSR(25) sEPSZ(25)sTFAC(25)+sSIG(520) sNSIG(520) s

8TRASIG(25525) ,RES(1000) sENGAM(34,18)

EQUIVALENCE (Q(2)sBDATE)s(Q(6)sBDENT) s (Q(9)sBNAM),

1(Q(11)sCASID) s (QU12)sCASEID)I s (Q(13)sCDTINCDT)s(0O(316) s»NPAGE ) »
2(Q(317)9sNWOT) 5 (Q(318)sNDT)»(Q(319)sKDT)s(Q(320),ITAPE),
3(Q(321)sJTAPE) s (Q(322)+sKTAPFE) s (O(323) sMORE) s (Q(324) sCDTNAM) ,
4(Q(326)sNRCDT) s (Q(327)sFLFACIRDATAY s (Q(632T)sGFAC)

S(QUTNTTYsCMATY s (QUTI0T)Y sDMAT) s (Q(T137) sWMAT) s (Q(7167) s TMAT)
6(Q(7197)sNBEHR) s (Q(T7227)sGVOL)Y s (Q(T7230)sGRFHR) s (Q(72234) 3GTRAN)

T(Q(T23T)sGDIFCY s (Q(T7240)s5PEC) s (D(T7241) sNCODE) s (Q(T7251) sKASE) »
8(Q(7252)sVCOMP) s (Q(T7253)sRNDTHNRNDT)» (Q(9253)sNREC) »

C

9(Q(9254),IMAT) s (QT9284)sEG) s (QUF309)1sFV) s (Q(9333),DELTAU)

EQUIVALENCE (Q(9358)+51GS)s(Q(9383)1sSIGTR) s (Q(9408)sSIGA),

1(Q(9433) sSIGFN) s (Q(9458)sBFSIG)» (Q(9483)+sBMSIG)

3(0(10783)9DIFER}9(O(10808)'DIFFZ)9(0(108?3)9SIGR)9(0(10858)9%)9
4(Q(1n883)sTM) 4 (Q(10884) 4EXTRAP)» (Q(10909)+FPSR)
5(Q(10934)sEPSZ)s(Q(10959)sTFAC) s (Q(10984)sSIGHINSIG)

6(Q(11504)9TRASIG) »(Q(12129) 4MOMIN) 3 (G(17130) sMOMAX) s
7(Q(12131)sMCPMAX)$(Q(12132)sRES) s (Q(13132)yNRES)s(Q(13133),ENGAM),

c

NCDT(3)=NRCDT ™~

8(Q(13758)sMGMIN) s (Q(13759) sMGMAX ) » (Q(13760) sMGPMAX) »
9(Q(13761)sDF) 4 (Q(13762)sNW)s(Q(13763)sNTM) s (Q(13764)sMN)

NCO=({NRCDT-1)/2

WRITF TAPE KDTs (CDT(I)sI1=15303)

END FILE KDT
_REWINN KDT

TCALL WOT(NWOTY T T
CASEIN=CNT(1)
CASIN=CNT(2) ~
CALL HDING(Q(12))

MI=3 3%NCO
PRINT 10005 NCDT(1)sNCDT(2)sNCOSNCDT(3)s (NCDT(T)sI=4sMI)

" RETURN

.000 FORMAT(1HI/ /730Xy 12HTNDEX RECORD//18Xs22HCOMPOSTTION DATA  TAPE 2A6

1///121+20H COMPOSITIONS 13484 RECORDS///18Xs11HDESIGNATION13




2X»10HRECORN NOL//(18Xs2A65118))

FNN(Nny0,0)

135.
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657 SUBROUTINE ERRCDP

'SUBROUTINE ERRCDP

COMMNON Q

NIMFMSTON Q(12764)

DIMENSION CPT(303)sNCDT(303)sCPTNAM(2)sFLFACI150054),

IRDATA(I500,4) ,GFACT25+30)YsCMAT(30)sDMAT(30)sWMAT(30).
2TMAT(30) sNBEHR(30) sGVOL (3)sGREHR(4) sGTRAN(3) »GDIFC(3) >

3NCODE (TOYSRNDT(Z000) s NRNDTT{2000)s IMAT({307s5G(25)sFV (24,

4DELTAUL25)9SIGS(25)sSIGTR(I25)sSIGA(25)sSIGFN(25)

5BFSIG(25)sBMSIG(25) sSIGST(25425)9SIGNG(25525)sNIFFCI25),
6DIFFR(25)sDIFFZ(25)9SIGR(25)+5(25) sFXTRAP(25)

TEPSR(25) +EPSZ(25)sTFAC(25)sSIG(520)YsNSIG(520) "

8TRASIG(25525) 4yRES(1000) sFNGAM(34418)

EQUIVALENCE (Q(2)sRNDATF )3 (Q(6)sBNENT), (Q(9)sRNAM),

1(Q(171)sCASID) s (Q(I2)YsCASEID) s (Q(13)sCDTINCNT) 9 (Q(316)sNPAGF )
2(Q(317)sNWOT) 9 (Q(318)sNNT) 9 (0(319)sXDT)» (Q(320)sITAPF),

3(Q(321) s JTAPE) s (QU322),KTAPE) s (Q(323)sMORE) s (Q(324)sCDTNAM),

. 4(0(3é6)9NRCDT),(Q(327)9ELFAC9RDATA)9(0(6%27)9GFA(),

6(0(7197),NBEHR)9(O(7227)9GVOL)9(Q(7230)JGBEHR)9(O(7234)9GTRAN)9

7(Q(T7737)sGDIFCI+ (QUT240)sSPEC) s (Q(7241) sNCODE) s (Q(7251) sKASE)
8(Q(7252)sVCOMP) s (Q(7253)sRNDTsNRNDT)» (Q(9253)sNREC) s

9(0(9254)9IMAT)9(Q(9284)9FG)9(Q(9309)aFV)9(0(93?3)90FLTA”)

EQUI/ALENCE THT93581 551651 (Q(93831:516TRY » (Q(9408)sSIGAT s

1(0(9433)9STGFN) s (Q(9458)9RFSTG) 5 (Q(9482),4BMCIG),

2(0(9508)+51GST)s(O(10133)1+SIGNG) s (Q(I1NTER) $NTFFC Yy
3(Q(10783)sDIFFR) s (Q(1N8N8)sNIFFZ) s (N(1N833)sSIGR) (Q(10858)95)s

4(Q(1N883)sTM) 4 (Q(1NBR4L) ,EXTRAP) S (Q(.1N0909)sFPSR), '
5(Q(1N934)sEPS7)s(Q(10959)s TFAC)»(Q(10984)sSIGsNSIG) >

T 6(Q(11504)sTRASIG) s (Q(12129) 4MOMIN) 3 (Q(1213N0) sMAMAX) s

{12758 ) SMGMTNT S (DT 13759) sMGMAX ) s (Q( 13760 yMGPMAX) 5

v5 CONTTNUF

7(0(1?131),MOPMAX)9(Q(1?132)9QF<)9(O(1?1??)9NRF§)9(Q(13133),ENGAM)9

9(0(1?761);DF),(O(1276?),NW),(O(]?76?),NTM)9(@(1276A)9MN)__

ot S——— o 2

i g b A e —— - ——

CALL WOT(NWOT)
_CASETIN=CNT (1)

1

TCASIN=COT(2)
CALL HDING(Q(12))
NCO=(NRCDT=1) /2
NCDT (3)=NRCNT
WRITF TAPE KDT, (CDT(I)s1=1,303)
END FILE XDT
PCNINﬁ KNT
0 CONTINUE
MI=3 3%NCO ‘
PRINT 1000s NCPRT(1)sNCPT(2)sNCOSNCDT(R) s (NCPT(I)sT=byMI)
CALL FXIT T o T
RETURN




c
1000 FORMAT(1H1///30Xs12HINDEX RECORD//18Xs22HCOMPOSITION DATA TAPE 2A6
1///131520H COMPOSITIONS 1348H RECORDS///18Xs11HDESIGNATION13
2X s 10HRECORD NO.//(18Xs2A65118))
c

ENN(N,0,0)
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657

FUNCTION RSS

FUNCTION RSS(TAUsTHETA)

THIS PROGRAM COMPUTES THE SELF-SHIELDING FACTORS

FOR A RESONANCE ARSORBING SLAB

THIS POUTINE REQUIRFS THE ENCLOSURE OF

N IaNella¥e!

ERROR sSORTsEXP+sE3COMP sE32sL0GsPSIsSINSCOS

)

DIMENSTON "ATI5) »H(IE)

AT1)=n.NGENT55TN
A(2)=0,28160355

A(R) =N 458NTH 7R
Al4)=0e61787624

A(6)=0.86563120

ATT)Y=0e94457507
A(8)=0.98940093

A(9)=0.19304368
A(10y=1.,0266649

Al11)=2.5678767
A(121=4,900352]

A(13)=8.1821524
8(14)=12.734180

A(15)=19,3958728

H(1)=0.18945CA1
H(2)=0.18260347?

H(3)=0.1691%657
H{4)=0e14959599

H(5)=N.12462897
H(6)=NeNF5158512

H{B8)=NN2T71824%9

© H(9)=0.40931805

H{10y=0.421832178

H(11y=0,14712%675

H(12y=0
~ H{13)=0
H(14)=0
T H(15)y=0

C

10740701F=7"

«20623814F =1

¢15865464E-4

«31703155FE-7

IF(TAU)

100 CALL ERROR
- TTI05 RSS=1.0 0 T

109, 1n5,1107

GO Tn 50

T 110 CONTINUF

- _C

XHALF=
C

1e04(1e5+0,NIHTHFTAY*SQRTF(TAU+THFTA)

SUOM=n
DO 15 J

S YATUT0"
=18

DO 12 N

=195
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VALUF=VALUE+H(N)*E3COMP (TAUXPST (THETAsXHALF* (A(N)+FLOATF(J=1))))

12

CONTINUE
SUM=SUM+VALUE#XHALF

15

CONTINUE
VALUF=0

DO 2n N=9,15
VALUF=VALUE+EXPF(A(N) ) *¥H(N)*¥F3COMP (TAU#*PST (THFTAsA(N)+5..0%XHALF))

20

CONTINUE
RSS=( (VALUE4+SUM)*0.63661977)/TAU

50

CONTINUE

RETURN
END(Ny0,s0)
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* 657 FUNCTION Ps1
FUNCTION PSTI(THETASDELTA)
C
c THIS PROGRAM COMPUTFS THE DNDOPPLER BROADENING
C FUNCTION FOR NEUTRON ARSORPTION CROSS SECTIONS
C THIS ROUTINE REQUIRES THE ENCLOSURE OF
C ERRORGSORTSEXPSLOGsSINsCOS
C
DIMENSTON XXI>0[101)
C

T IF(THFTA-0.2071 646514 T

C

6 SUMI=THETA/B5N,A
SUM2=SQRTF ( SUM14SUM] )
TTTTTTTTXKI20 (1) EDELTA 50.0%8UM2 e T e
DO 7 M=1,100

B XK120(M+1)=XK120(1)+FLOATF (M) *SUM2
7 _CONTINUE

C
NN 8 M=) 4,101

UXK12A(MY=T4N/ (1. 04XKIPNTMYHXKTP2OTMY )
8 CONTINUF

MAX=99

9 DO 1n M=1sMAX
XK120(M)=045% (XK120(M)+XK120(M+2))

10 CONTINUE
IF (MAX=1) 13513511

T IT MAX=MAX=2
GO T0 9

13 CONTINUE
PSI1=xK120(1)

T 60 To 220
e

T TI4 CONTINUE T T
C

T100=SQRTF(THFTA)
T20022.0#THFTA

T T400=4J0%THETA
X100=DELTA/(2,0%T100)

©X110=Xx1n0¥x108" 7
X200=X1N0/T10N

X300=EXPF(-X110)

IR (THFTA=2.0) 150,160,160
50 SUM1=26425%LOGF (1eN+THFTA=NGNS#THETA¥%2-04N1*THFTA*%3)

T TIF(DFLTA-SUMYY 170,155,155
155 PSI=(1e0/(1e 4+NFLTA¥NFLTA))%FXPF (64 O0¥THETA/(1.N+NELTAXNELTAY)

GO TO 220 '
160 SUM1=18,75#SQRTF(THETA)

T T IF(DFLTA-SUMYY 170,155,155
170 CONTINUE

C
C COMPUTE SERIES NUMBER 1




SUM1=~=1,0/T7200
EN=2,0

: UTERM=SUM1/(T2N0* (2. 0*%EN 140))
12 SRI=SUM1+UTFRM

T IF(ARSF(SUMI/6R1-1,01-0,00000001) 20520515
15 SUM1=SR1

EN=EN+1.0
UTERM=UTERM/(T200%(2 ¢0%EN=140))

GO To 12
20 CONTINUE

IF(DFLTA) 24422424

22 SR2=n

SR3=n
SR4=n

SR5=n »
GO TO 120

.24 CONTINUE

COMPYUTE SERIES NUMRER 2

el aNa)

XTERM==1,0

AMOUNT=0
USTART=1.0/T7200

DO 50 M=1,1000
_ _FM=FLOATF (M)

T TTTTUSTART=USTART /(T200% (2. N*EM+140))
SUM1=USTART

T EN=EM+1.07
UTERM=USTART/(T200%(2,0%EN+1.0))

25 SUM2=SUM1+UTERM

IF (ARSF(SUM1/SUM2-1,0)=0,00000001) 40540430
30 SUM1=sUM2
EN=EN+140

UTERM=UTERM/ (T200% (2. 0%EN+T <0
GO TO 25
4O XTERM= (=XTFRM#%X110) /FM
VALUF=XTERM#®SI M2
TSR 2=AMOUNTHVALUE
1F (ARSF(ARSF (AMOUNT/SR?) 1,0)=0eN0N00NNY) 55465,45
MG ONRE Ry o SR ] . )..522229473
50 CONTINUE
TTTTEETCONT INUE

C
CTTT COMPIITE SERIES NUMRFR 3 7T TTrmm T
C

SUMI=z1e0 T

FN=1,N

UTERM=1,0/T40A" =~ —~——— ==
58 SRA=c{MY +UTERM

T IF(ARSF(SUM]1/CR3=1,0)1=N,0000N00TY 65965,+60
6. EN=FN+1.0
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. _SUM1=SR3

UTERM=UTERM/(T4O00%EN) ; -
GO To 58

65 CONTINUE

COMPUTE SERIES NUMBER 4

aNalla)

T SUM1=x1Nn0
EN=1,0
UTERM-((Z O%¥EN 1e0)/(EN¥ (2 O%EN+T. DYV TFX [TO¥SUMT
70 SR4=<UM1+UTFERM
IF (ARSF{SUM1/SR4~=1.0)-0, 00000001) 75575+73
73 EN=EN+1.0
SUM1=SR4
UTERM=((2.0%EN 1.0)/(EN*(2, O*EN+1.0)))*X110%UTERM
GO To 70
75 CONTINUE

COMPITE SERIES NUMRER 5

2l o]

XTERM=X100/X110
AMOUNT=0
USTART=0.5
DO 170 M=1,1000,2
EM=FLOATF (M) ,
USTART=USTART/(EM* (EM+1,0)*THETA) .
SUM1=USTART
EN=0,5%(EM+10)+1.0
UTERM=USTART/(T400*EN)
78 SUMP=QUMI 4UITFRM
IF(ARSF(SUM1/CIIM2=1,0)=0,0000000N1) 85,854,480
80 EN=EN+1.0
SUM1=SUM2
UTERM=UTERM/ (T4 O00%EN)
GO ToO 78
TTTTEY XTERM==XTERM¥XT10"
VALUF=XTERM#*S| M2
SRE=AMOUNT +VALUE
IF(ARSF(ARSF(AMOUNT/SRS) 140)=0,00000001) 1059105490
90 AMDUNT=8RST
100 CONTINUE
" T10% CONTTNUF
C

B L T 2

120 CONTINUE
C

T PST=((U.8886728695%X300FXPF (14 0/T400)+TION¥*
1(SR1 SRz))*co<F(xzoo)+(X300*<R3*%R4+9R5)* :
T 2STINF{X2001Y /7160

220 CONTINUE

RETURN

END(NnyO,40)




CHAIN(2+81) RLOCK FNP

657 CONTROL PROGRAM = FDP

PROGRAM FPREP THOMAS A HOFFMAN
THIS PROGRAM IS PART OF THE REACTOR PHYSICS ONE DIMENSIONAL
DIFFUSION CALCULATION-PROGRAM. ODN-ANP NO, 657

O OO OO O &)k

COMMON FOR PROGRAM FPREP
COMMAN QeCDTsNPAGF sNWOT oNDPTsKNT o ITAPF s JTAPF ¢KTAPF 4MORF 5Ny CNOMP
1REGIMMIX sRsFNgHF s FFFV o ALFTsARGT s LMAX s FPSK s NCONF 4 SFXMySEXP

3NCOMP yNRSPAS, TS AIR

[aXn)

DIMENSION FOR PROGRAM FPREP
DIMENSION 0(12)9CDT(303)90(8800),COMP(40),REG(ZOO),R(IOI)’EN
1(100)sHE(100) 4EFFV(500) sALFT('25) s ARGT(25) s NCODE(20) s SEXM(150)»

2SEXP(150)9FM(150)9sFP(150)sNR(20)s TEMP(1000)sNCDT(303)

EQUIVALENCE FOR FPREP
EQUIVALENCE (Q(12)sCASFIN) s (O(9)sRNAME) 5 (Q(6)sRNENT), (Q(2)sBNATE),
1(CPT,NCDT)

[2}[a]

"TREGIN EXECUTABLF PART NF PROGRAM FPRFP

WRITF OUTPUT CONTROL sNUMBER OF GROUPS AND NUMBER OF TYPES
OF GROUP CONSTANTS

C

¢ S

C PRESFT VALUES FOR NUMBFR OF ITERATIONSsCONVERGENCE FACTOR,
C

C

C

T SENSF LIGHT 0 7
IF (MORF) 1y 500, 502
500 CONTINUF

GO To 900
502 CONTINUF

SFNSF LIGHT 3

1 _CONTINUF
LMAX=99

_ __EPSK=1.0E-7

NWOT=2

“E PRESFT FISSION NDENSTTIFS LEFT AND RIGHT TO ONE

300 DD 3n]1 1=1s15N
FM(1)=140_

FP(Iy=1.0"

301 _CONTINUF

c SET PAGE NUMBCRING

-~

2 CALL NEWSET (NPAGF+1)
e OGP g T e
NOGPCN=5

e
C READ INPUT DATA




nn

3 CONTINUF _ :
READ NIP CASFTIN s (NT 4NNT 4 ITAPF s JTAPF 4KTAPF ¢yMORF 3 OMP yRFG4NMT X
IRIENSHEsEFFVsALFTsARGT s LMAX s FPSKsNCONE s SEXMsSEXP s FMsFP s NWNT s NOGPS &
CP2NOGPAN,KNT s FNR
IF (SENSE LIGHT 1) 900,4

[aNallp]

SET PAGE HEADING AND WRITE OUTPUT CONTROL

4 CALL HDING (Q(12))
CALL WOT(NWOT)

BEGIN INPUT CONSISTENCY CHFECKsPRFSET FRROR INNICATOR

2l ale)

5 1Sa1P=0
PRINT 6
6 FORMAT (1H1)
IF (NCODET(Y)) 74849
7 PRINT 10 .
10 FORMAT (6X943HTHE NUMBFR OF REGIONS IS A NFGATIVE NUMBER.)
GO To 900
8 PRINT 11
11 FORMAT (6X»30HTHE NUMBER OF REGIONS IS ZFRO.)
GO To 900
9 IF (NCODE(1)=100) 1005,100,13
13 PRINT 14 T
14 FORMAT (6Xs4T7HTHE NUMRFR OF REGIONS IS MORF THAN ONF HUNDRFD,)
GO TO 900

DETERMINE NUMRFR OF COMPOSITIONS

[aEalia!

100 NCOMP=0
J= 1 — ——
DO 1n1 1=1,20
__IF (COMP(J)) 102,1035102
102 NCOMP=NCOMP+1
3D
101 CONTTNUE ,
103 IF (NCPMP) 1044105512
1N PRINT 106
106 FORMAT (6X962HTHF NUMRER OF COMPOSITIONS IS CALCULATED AS A NFGATI
1VE NUMBER.) o T T -
GO TO 900
105 PRINT 107
107 FORMAT (6Xs49HTHE NUMBFR OF COMPOSITIONS IS CALCULATED AS ZERO.)

GO To 900
_C._..____.._‘____.v.,; . B T vy -
c CHECZ RFGIONAL AGAINST COMPOSITION DATA
C
12 CALL REGCK (8H MIX oNCODF ¢NCOMP 4RFGsCOMP,1SATIR)
C
T TCHFCk COMPOSTTION AGATINST INDFEX DATA

24 TENCHAT(3Y
J=1




-

- 1h5

NO 28 K=1sNCOMP
L=4
DO 26 M=1,1
TF ((COMP{ ) ~cDT(L))+(COMP(J+1)=-CDT(L+1))) 27928427
27 L=L+13
26 CONTINUF
1SAIR=1
PRINT 29 4COMP(J)4COMP( J4+1)
29 FORMAT (6Xs12HCOMPOSITION 2A6938H NOT PRESFNT ON COMPOSITION DATA
1TAPF,.Y
28 J=J+?
25 CONTINUE

CHECK NUMRER OF MIXAPRLES WITH NUMBER OF COMPOSITIONS

1a%al(a

T30 IF (NMIX=NCOMP) 33,33,37

31 PRINT 329NMIX4NCOMP o

32 FORMAT (6Xs125,60H COMPOCITIANS TO RF MIXFDN, MAXIMUM ALLOWARLF IN T
1HIS (ASF IS13,1H.)

TSATR=1
c 3
€T TTCHECY NUMBRER OF RANT I WITH NUMRER OF REGIONS
C
S5z U - I
. 11=NcODE(1) —
PO 34 1=1,11
IF (R(I+1)) 35,3635 . .
35 J=J+1 ' -
34 CONTTNUF o
36 IF (J=NCONF (1)) 37,38,37 =~ 7 T T
3 7 I S A I D = 1 — —— .

T PRINT 39 GNCONE{TY 5 J
39 FORMAT (6X»21HNUMRER OF REGIONS 1S 13,20H.NUMRER OF RANIT IS 13416
T 7T1H PLUS INNFRMNGT,Y

TCHECk IF RADIT ARE MONOTONTCALLY TNCREASING

’\ faWa'

TRE A=R(7Y T
11=NFODF (1)
DO 4n 1=1,11
=1 e
IF (A=R(I+1)) 414?442
42 PRINT 449JsAsTsR(I+1)
44 FORMAT (6Xs THRFGTONTR,8H RADTUS=TPFI12.799Hy RFGTON TALBH RANTIJS=1P
1F124751He)

R SR N e —
41 A=R(T) e
40  CONTINUE
C
r CHECK NUMBER OF DIMENSIONS WITH NUMRER OF RFGIONS T
W7 g e o L R
11=NrFONF (1)
DO 4R I=1,11
IF (HFE(T)) 49,50,40 ]




TIN6

49 J=J+)

48 CONTINUF
50 IF (NCODE(1)=J) 51952951

51 PRINT 53,J,NCODE(TY
53 FORMAT (6Xs28HNUMBER OF DIMENSTONS FQUALS 13,26H NUMRER OF REGIONS

1 EQUALS I3s1H,)
1SAIR=1

CHECK NUMBER NF INTERVALS WITH NUMRFR OF RFGIONS

2 la¥a

52 J=0
TT=NCODE (1)
DO 54 I=1511

T« CONTINUE —

TF (FN(T)Y) 55,86+55
E5 J=J+1

56 IF (NCODE(1)=J) 575401557

57 PRINT 59, JsNCONE(T)

59 FORMAT (6Xs30HNUMRER OF SETS OF INTERVALS 13922Hs NUMBER OF REGI

10NS = T3s1H.)

CAFCY TOTAL NUMBER OF INTFRVALS

I1=NcODE (1)

DO 4nn T=1,T1
TOTAL=TOTAL+ARSF(ENI(T))

400 CONTINUFE
IF (TOTAL=-147.0) 584584402

TR0 TITOTAL=TOTAL

T4 03 FORMAT (6Xs28HTOTAL NUMRER OF INTFRVALS

PRINT 403,ITOTAL

T3,31Hs TOTAL ACLOWABLE
__INUMRER = 147,)
15AIR=1

" DFTERMINE IF ANY ERRORS.

T BB IF (1SATR) G01:604200

2N a¥a)

6" CONTINUE
IF (SENSE LTGHT 37 200, 510
51C CONTINUE

GENERATF TABLF OF INDEX RFCORD NUMBFRS CORRESPONNING TO

1COMPNASTITIONS

I=NCAT(3)Y)y 7

J=1

PO 61 K=1sNCOMD ™ "7

L=4

DO 62 M=1,1

IF ((COMP(J)=CNT(L))+(COMP(J+1)=CDT(L+1))) 63564563
63 L=L+2
62 CONTINUE

GO TO 962
64 NR(K)=NCDT(L+2)




J=J+2

61 CONTINUF

INTTTALIZE FOR PROCFSS rOMPOSITION COMPOSITION PATA TAPF
SURRNUTINF

DN NN

NRSAy=0

NRSPAS=0
N1WORN=NOGPS*#NOGPCN
NZWORD=NOGPS*NOGPS
NTWORD=N1WORD+N2WORD

C
C ENTER LOOP
c

.65 DO 66 I=1sNCOMP
CALL. PCKDT (NRSAVsNRSPASSNRsKDT yNCOMP oD s TEMP sNOGPS4NOGPCN,
INRPRFSsNTWORN 4N 1WORN 9y N2WORDs 1SAIR)
IF (1SATR) 902,66+200
66 CONTINUF
REWIND KDT

e
c PRINT OUT
c !

200 1TOTAL=TOTAL
e IF _(TSAIR) 90742555256
256 PRINT 257

257 FORMAT (1H1)
255 PRINT 201 sNOGPSsNCONF(1)sITOTALsNCOMP 4L MAX sFPSK
201 FORMAT (1HN24Xs19HCALCULATION SUMMARY///25Xs18HNUMRFR OF GROUPS =1
135/25Xs19HNUMRER OF REGIONS =T&4,/25X»27HTOTAL NUMRFR OF INTERVALS
2=14+/25X924HNUMBER OF COMPOSITIONS =135/25Xs30HMAXIMUM NUMBER OF 1
T T 3TERATIONS =14, /25X2CHCONVERGENCE FACTOR =1PEl4e7/79)
202 IF (NCOLE(2)) 90452045203
203 PRINT 205 T
205 FORMAT (25Xs24HADJOINT FLUX CALCULATION)
TGO TO 207 oo
_204 PRINT 206 .
206 FORMAT (25X, 23HDIRFCT FLUX CALCULATION)
207 1F (NCORF(3)) 905,209,2N8
S OEBRINT ara - e 2
210 FORMAT (25Xs2NHCYLINDRICAL GFOMFTRY)
I g
209 PRINT 211 .
T 211 FORMAT (25X, I3HSUAB GEOMETRY)

NO 212 T=1411
TF (R{T+1)) 212392144712
213 CONTINUF

T'=NCANFE (T
214 PRINT 215sR(1)sR(I+1)
215 FORMAT (1HD/2X 9 18HLFFT=HAND ROUNDARYIPET4 e 793Xy I9HRTGHT~HAND BOUND

1ARY1PF1447//)
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_216 PRINT 217 :
217 FORMAT (8X,20HGROUP LEFT ALRFDO15Xs21HGROUP RIGHT ALBENO)
DO 218 1=14NOGPS
PRINT 219 s IsALFTIT) s THZARGTI(TY ™
219 FORMAT (9Xs12,1PF18,75117,1PF19,7)
T 218 CONTINUET T T T

PAGF 5 RFGITONAL NATA

'nnn

220 PRINT 2271
_ 221 FORMAT (1H1///26Xs13HRFGIONAL NATA///12Xs9HNUMBFR OF5X s 10HRIGHT~HA
_ 2NDARY°X 9HDIMFNSTON4X91AHIDENTIFICATION)
J=1
I1=NCODF (1)
TTDO 222 1=1,11
. LEFN(T)
TIF (1=35%(T/38)) 22342044223
223 PRINT 22591 sLsR(T+1)sHF(I)sRFG(J)sRFG(J+])
225 FORMAT (ThsT 179 1PFON,T41PF17,743Xs286)
J=J+2
TTTTTTGO T 222 T ' 0
224 PRINT 2261 sLsR{I+1)sHF (I sRFG(J)sRFG(J+1)
"226 FORMAT (ITH1///26X+s13RARFGIONAL DATA/ /712X sIHNUMBER OF5Xs10HRIGHT -HA
1IND8X 4 BHBUCKLING7Xs11HCOMPOSITION/2Xs6HREGION4X s9HINTERVAL S6X 98HBOU
T T ANDARY Xy ORD IMENSTONG XS TGHIDENTIFICATION/ T8 112 51PE2 0 TsiPETI T« 753X s
22A6)
J=J45
222 CONTINUE

TEST IF MIXARLFS AND PRINT NFXT PAGF

PRINT COMPOSITIONS

O NN A -wf

228 PRINT 230
230 FORMAT (1H1///28Xs12HCOMPOSITIONS///)
J=1
NO 221 1=1,NCAMP
PRINT 232sCOMP(J)sCOMP(I 1)
2732 FORMAT (29Xs2A6)
S J=J+o -
231 CONTINUF

_PRINT MIXARLES IF ANY

AN

227 IF (NMIX) 90652805229 _ o
229 CALL POMIX "(6H MIX sNCODESREGNMIX3COMPsEFFV3 ISAIRSNCOMP)™

TEST IF D 1S 70 RF PRINTED

D OND

280 IF (NCODE(2)=10) 25092759250

« ~ PRINT OUT N TARLE



275

PRINT 276

276

FORMAT (1H1//)
1=0

285

DO 277 J=1+440
=(1%440)+J

=((1+1)%440)+J
M=((T1+2)%440)+)

N=(({1+3)%440)+J
PRINT 278sD(K)sD(L)sDI(M)sD(N)

278
277

FORMAT (8Xs1PF13.7/91PE15. 7’1PFIS.791P515,7)

CONTINUF

I=1+4
IF (NCOMP=1) 25042504279

279
284
£

C
c

PRINT 284
FORMAT (1H1//)

GO TO 285

DETERMINE TF FRROR

250
Lo
¢

I
251

252

2537

‘CALL PAGES{NPAGE)

IF (ISAIR) 90042515900

" CLEAR FPREP COMMON LEAVE FN COMMON ALONE

NO 282 1=151079
NR(1)=0

CONTINUE

SET 1P PAGF NUMBER FOR FN

254
.. CALL CHAIN(3,sR1)

_FINAL _STOP FOR _ERRORS

BRING IN FN

CONTTNUE

900 REWIND KDT
CONTINUE = =~ 77 TTTTmmmTmeT
. CALL EXIT o e
. , . - _
C ISAIR IS NEGATIVE.STATEMENT 58, —
c
Q01 CALL FRR2RA
T 1SAIR=1
. GO Tn 200
c
C COMPNSITION CANNOT RE FOUND IN INDEXeCONSISTENCY CHECK HAS
TETTTTFAILED TO DIAGNOSE PROPERLYSSTATFMENTS 60-644 ’
C .
902 CALL ERRORA’ T T
ISAIR=1
GO Ta 200
C -




ISAIR IS NEGATIVFE COMING FROM PCKDT SUBROUTINF«STATEMENTS

65-66 AND PCKDTe

903

CALL FRRORA
1s5AaIR=1

GO T0 200

[aNalla]

NCODF(3) TS NFEGATIVE«STATEMENT 202

904

L
c
C

905

GO Tn 207

"CALL FRRORA ~~

CALL FRRORA
ISAIR=1

NCODF(3) TS NFGATIVESTATEMENT 207

15aIR=1"

GO To 212777 7T

906 CALL ERRORA

el

907’

GO To 250

"cALL FRRORA

NMIX (8 NEGATIVESTATEMENT 227+

ISAIR=1

TSAIR TS NFGATIVESTATEMFNT 200

ISATIR=1

GO TO 256
END (05050
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657 | PROGRAM ODN. HOFFMAN

SUBROUTINE REGCK (AsNCODE s NCOMP yREGs COMP, ISALR)

c DIMENSION FOR RFGCK SURRQUTINE
- DIMENSTION REG(200) 4COMP (40) 4 NCONF(20)

C
C BEGIN EXECUTARLE PART OF SURROUTINE REGCK
¢

3 (=1, NCOMP ™
o T1F (EG(IN=A) 4594 _
4 1F ((REG(TY-COMPIKI ) +(RFG(T+11-COMP(K+1))) 65546
6 K=K+
3 CONTINUF
1SAIR=1

TTTTTTBRINT T,
7 FORMAT (6Xs22HCOMPOSITION IN REGION I3,32H NOT GIVEN IN COMPOSITIO

TOINTINPUTGY T T
5 I1=1+7

T2 CONTINUE 7

 RFTURN
END (0s0,0)
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* 657 PROGRAM 0ODD

HOFFMAN

SUBROUTINE PCKDT (NRSAV4NRSPASsNRsKDTsNCOMP 9Dy TFMP3NOGPS

INOGPCNsNRPRESsNTWORD s NTWORD s NZWORD s TSATR)

2 Ia)

DIMENSTON FOR PCKDT SUBROUTINE

DIMENSION NR(20)4D(8800)sTEMP(1000)

BEGIN EXECUTARLF PART OF SUBROUTINE PCKDT

s IaNa

NO 2 T=1NTWORN

1
T TEMP(1)=0.0
2 _CONTINUE

FIND NEXT RECORD TO PROCESS

I=1

('\'('\('\

6 DO 3 J=1,NCOMP
IF (NRIIDI=NR(J)) 39394

3 CONTINUE
GO Tn 5

e Er et
_60 Tn 6

DETERMINE RECORN SPACING

alla¥e

5 NRPRIS=NR(T)

NR{T) =NRTIY+1000
NRSPAS=NRPRES-NRSAV-1

ST IR (NRSPASY 90078
C

C SPACF TAPE
C

8 DO 9 J=1,NRSPAS
___RFAD TAPE KNT

9 CONTINUE

C
C READ RECORD INTO TEMP
C

NRSAV=NRPRES

T READ T TAPE KDV, (TEMPTJY s J=IsNTWORD)

=
C FIND POSITION OF COMPOSITION IN N TARLE
C

10 J=1=1

K=J%440

C .
C TRANSFER GROUP CONSTANTS INTO D TARLFE
C

) 11 DO 17 L=1,NIWARN
M= 4K

DIM)Y=TEMP (L)
12 CONTINUF

1=COMPOSITION POSITION

N




J=COMPOSITION POSITION LFSS ONF
K=INITIAL ADPNDRESS OF 1 COMPOSITION IN TARLF D

DY OV

13 L=K+N1WORD+]
M=N1WORD~-NOGPS

L=INTTIAL MATRIX ANDRFSS OF T COMPOSITION IN TARLF D
M=INITIAL MATRIX ADDRESS OF TEMP LESS THF NUMRER OF
GROUPS PLUS ONF

INITIALIZE FOR LOOP TO TRANSFER FULL TFMP MATRIX TO RENUCED
TARLF D MATRIX

aNaliakallaXaliaXal

14 11=NOGPS-5
12=2
PO 185 1321511
DO 16 14=125NOGPS
I5=M 14+ (T3#NOGP&)
D(L)=TEMP(15)
L=L+1
16 CONTINUE
12=17+1 -
e 15 CONTINUE

RFVERSE FOR GROUPS 21 THROUGH 25

DY N

17 11=1141
12=21
_ DO 18 13=11,NOGPS
DO 19 I14=124NOGPS
]5=M I4+(I3%NOGPS)
D(L)Y=TEMP(I5)
I T
19 CONTINUE
18 CONTINUF

900 CALL FRRORA
1SATR=1
e REWIND KDT
20 RETURN
. _END (050,0)




| * 657 PROGRAM ODD HOFFMAN
\ C
1 SUBROUTINE POMIX (AsNCONESREGINMIX9sCOMPSFFFV,ISAIRSNCOMP)
| C
C DIMENSION FOR POMIX SUBROUTINE
. DIMENSION REG(200)sCOMP(40)sEFFV(500) 4NCONE(20)
C
C BEGIN EXECUTARLE PART OF SUBROUTINE POMIX
C
. 1 PRINT 2
2 FORMAT (1H1///15Xs37HREGIONS CONTAINING MIXED COMPOSITIONS///)
I1=5
J=1
I1=1
I2=NMIX

I3=NCODE(1)
DO 3 K=1913
IF (A=-REG(J)) 49544
5 IF (1-50%(1/5n)) 69796
6 PRINT 83K sREG(J)SREG(J+1)
8 FORMAT (16Xs13HREGION NUMBERI492Xs15HIDENTIFICATION 2A6//)
I=1+1
IF (1-50%(1/50)) 22,10,22
22 I=1+1
IF (1-50%#(1/50)) 9+10,9
9 PRINT 13
13 FORMAT (2CXs11HCOMPOSITION9Xs14HMIXING NFNSITY)
I=1+1
. IF (1-50%(1/50Nn)) 14415414
7 PRINT 11
11 FORMAT (1H1///15Xs37HRFGIONS CONTAINING MIXENn COMPOSTTIONS///)
1=5
. GO To0 6
10 PRINT 12
12 FORMAT (1H1///15Xs37HREGIONS CONTAINING MIXFD COMPOSITIONS///)
I=5
— 60 TO_ % o I ——
15 PRINT 16
16 FORMAT (1H1///15Xs37HRFGICNS CONTAINING MIXEN COMPOSITINNS///) |
=5
14 L=1 o
PO 17 M=11412
PRINT 18+sCOMP(L)sCOMP(L+1)
18 FORMAT (19Xs2A699X s 1PE1Le7
e =L e
I=1+1
. IF (1=50%(1/50)) 17520517 . . _._._..__
20 PRINT 21
21 FORMAT (1H1///15X+37HRFGIONS CONTAINING MIXFN COMPQSITIONS// /)
- I1=5
17 CONTINUE
11=12+1
12=124NMIX
PRINT 23
23 FORMAT (1H )

FEEVC)

BTN e = s e ot
)
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=1+ e e e e e

TUTTIE (1-50% (17500 492454
24 PRINT 25 i
25 FORMAT (1H1///15X»37HREGIONS CONTAINING MIXFD COMPOSITIONS///)

I = 5 . . ah a4 - ——— S ———— S g r—t 8 = — % & e

b J=J+>
3 CONTINUE
RETURN
L END (050,0) e
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* CHAIN(3,21) _ BLOCK F1
n 657 CONTROL F-1
C

COMMON Qs CDT sNPAGE sNWOT sNDT9KDT s ITAPE s JTAPE 3KTAPE sMORE 5Dy
1COMPyREG sNMI Xy RYENSHESEFFVALF T s ARGT s LMAX s FP Sy NCONE s SEXMy
25EXP,FM,FP9VM,WoPHI RKsVesARIHIBFTASGAM, D’-'L.NCOMP
T Ay My N

TR TMENSTONTGTTZY sEATT303 )55 (88005 COMP TG0 REGT 2R sRITOT) s ENTTANY o
THE(100) s EFFV(500) sALFT(25) sARGT (25) sNCODE(20)5SFXM(150) s

“ TOSEXP(150) s FMT150)sFPITIB0)sUMIB 355 T50 Y sWI750) s PHTI(R7507 s
3RK(100)9V(3000),AR(153)9H(100)98ETA(150)9GAM(15“),DEL(150)9

T GNCOMp ooy T T T

—_—

T DTIMENSION A(5,5)

" CALL RANDCTEH MIX )
CALL GCOE
CALL "HOMRE
_ CALL CHAIN(44R1)}

CALL EXIT
END(Nns040)




* 657 SUBROUT INE_GCOE
C
SUBROUTINE GCOF
c
COMMON QsCDT sNPAGE sNWOT sNDT sKDT s ITAPE s JTAPFsKTAPEsMORE sD s
1COMP yREG sNMIXsR9ENSHE sEFFVALFT s ARGT s LMAX s FPSK s NCODE » SEXM
2SEXPoFMsFPsVMyWsPHI sRK sV sARsHsBETA s GAMsDEL s NCOMP
3’A9M,N
C
DIMENSION Q(12)9CDT(303)sD(8800)sCOMP(40)sREG(2N0)sR(101)sEN(100Y,
1HE (100)sEFFV(500) sALFT(25) yARGT (25) sNCODE(20) s SFXM(150) »
2SEXP (1507 FM(150) sFP(150)sVM(5+55150) sW(750) sPHI(3750) »
3RK(10C)sVI(3000) sAR(153) sH(10N) sBETA(150) sGAM(150)sDEL (150,
4NCOMP(100)
C
DIMENSION A(5,5)
C

SRETE(H1 sH2 Y =H? /H1
SGAMF (H] sH2 Y =H2 %% /D,

2

,.5,

~ 26 CONTINUE

SDELF(H1sH2)=H1*¥HD /24
CBETF(RsH19H2)=H2/H1%(14 ARSF((R=H1/24)/(R+H1/24)))/(1e+ABSF((R+H?2

172¢)/(R=H2/241))
CGAMF (RyH19H21=H2/24 ¥ (R+H2/2¢=(R=H2/2¢ ) *¥ABSF ((R=H2/2¢ )/ (R+H2/2¢))}

1/(1e ABSF((R-H2/2¢)/(R+H2/241))
CDELF(RyH19H2)=H2/2¢*(R+H1/2¢=(R-H1/2¢ ) *¥ARSF((R-H1/24)/(R+H1/241))

1/7/(1e ABSF((R+H?2/24)/(R=H27241))
NRG=NCODE (1)

IF DIVIDE CHFCK 252

AR(2)=R(1)+s0n1%H(1)

.2 CONTINLE | -
END=n,0 no
__DO5J=15NRG _ 00
H(J)=(R{J¥1)-RTIVI/ARSF(FN(JY) an
IF DIVICE CHECK 305,306 e N

305 CONTINUE T 00

CALL ERRORA S
CALL FXIT

_ 306 CONTINUE o _ _ . ~ -~ no
ENPD=FEND+ABSF(FNTJ)) 00
CONTINUE o . i 00
N=XFIXF(END) nn
CAR(1y=R(1) 00

AR(3y=R(1)+H(1)
J=1

DO 25 I=3sN o
IF(AR(IN=R(J+1)1+0e1%¥H(J))I26927+27

27 CONTINUE

AR(IYy=R(J+1)
J=J+1

AR(T 1)=AR(T)Y+H ()

25 CONTINUE

AR(N 2)=R{NRG+1)=e001%*H (NRG)
AR(N 2)=R(NRG+1)
M=N+2



58

N=N+2?
J=1

- HA=eND1%H(1)

TTTHB=e999%H (1) T
IF(NCODF(3)=1)100451015101

LOTCONT INUE - o e

RETA(?2)=SRFTF(HA,HR)
RETA(3Y=SRFTF(HRGH (1))
GAM(2)Y=SGAMF (HA 4 HR)
T GAM(2)=SGAMF (HRZH(T) Y
C DEL(2)=SPDELF (HAsHR)
DEL(2)=SDELF(HPLH(1))
Q9_103 I=ﬂ9N
TF(AR(IN=-R(JI+1)VV4T146,6134413
413 CONTINUE
BETA(I)=SRETF(H(J)sH(J+1)) ~
GAM(T)=SGAMF (H(J)sH(J+1))
DEL(I)=SDELF(HIJ) sH(J+1))Y
J=J+1
TG0 T 1B
414 CONTTNUE
RETA(I)=SBETF(H{J SHII Y
GAM(T)=SGAMF(H(J) sH(J))
DEL(IY=SDFLF(H(JYsH(JY)Y —
.15 CONTINUE
103 CONTINUE
HA=e999%#H (NRG)

" HB=enO01#H(NRG) =~
BETA(N-1)=SRETF(H(NRG) sHA)
BETA(N)=SBETF (HASHB)Y

__ _GAM(N-1)=SGAMF (H(NRG) sHA)

" GAM(N)=SGAMF (HAyHR)
DEL(N=1)=SPFLF(H(NRG)SHAY
DFL(N)=SNFLF (HA 3HR)

GO Tn 9

101 CONTINUE

RETA(2)=CBETF(AR(2) sHA,HB)

TTBETA(3)=CEBFTF(AR(3Y S HBHI(1))
GAM(2)=CCAMF (AR(2) yHA51IR)
GAM(2)=CGAMF (AR (3)sHRsH (1))
DEL(2)=CDELF(AR(2)sHAHR)
‘DEL{3)=CDELF(AR(3)sHBHI(1))

_DO 102 1=4sN
ITF(AR(IV-RIJFIVNI1Y,12,17

12 CONTINUF , -

RETA(T)=CRFTF(AR(T) sH(J)sH(J+1))

GAM{T)Y=CGAMF (AR (T)sH(J) sHIJ+1))

DEL(T)=CRELF(AR(IISH{JYyHTI+1Y)

J=J+

GO TO 16
11 CONTINUE

BETA(TI)=CRETF(AR(IVSHIIYSH{IY)Y

GAMIT)=CGAMF (AR (T ) sH(J)sH(U))
DEL(T)=CDELF{AR(IYsH{J)YH{J))
16 CONTINUE =~




102 CONTINUE

159

HA= 4909 ¥H (NRG)

o HB=enO1¥H(NRG)
TTTBETA(N=1)=CRETF(AR(N=1) yHINRG) sHA)
RETA(N)=CBRETF(AR(IN) sHAyHR)

T GAMIN=-1T=CGAMF TARTN=T1yHINRGY sHA)
GAM(N)=CGAMF (AR (N) sHAsHR)

DECIN-TT=CDECFTARTN=-TT s HINRG) sHA)
DEL(N)=CDELF(AR(N)sHAHR)

TG CONTINUE

T307 CONTINUE ™
CALL FRRORA

CALL EXTT
3C8 CONTINUE

PRt URN T

nn

IF DIVINFE CHECK 307,308 . nn
CHECK 3Y7s3Y8 — e A

e e 00

END(Ny040)




s MATRIX INVERSIOM SURROUTINE J B RABIN MA

SUBRQUTINE MATINV(A,NR,NCY .o

QQMMON ' A 9NP 9’NC_ MA

DIMENSION A(545)9LARFLI(5)

g 2
DO 38 I=1sNR MA
S ag  LABEL(T) ST 0t e e e e
1 DO 24 I=14NR MA
> FRE=A.0 . _ o T
3, DO 7 M=1,4NR MA
T G I ARSF (AT T Y SFREY T, Ty T T T - T TTTMA
5 FRF=AQSF(A(MyTY) MA
eTTRI G . , . o A
7 CONTINUF MA
CU9TIF(IRIG-T) 10414410 ‘ o ) T ST MA
10 DO 13 M=14NC MA
TTTITTFREEETTLMY T i E—Y
12 A(IsM)=A(IRIG,M) MA
T3 TAIBIGAM)ZFRE _ e o A
M=LAREL(1) MA
LAREL(I)=LAREL(IRIG) T o MA
LABEL(IBIG) =M MA
T FRESR ([ e . e
15 A(Is1)=140 . MA
1RO 17 Ml ANE T e e e e
17 A(IeM)=A(I4M)/FRF MA
18 50 24 Jo1sNR . e R R . s
19 IF(J 1) 20424420 MA
TP FRE=EATTNTY - T MA
| . A(Js1)=04.0 MA
27 DO 23 K=1sNC ‘ ' - MA
23 AlJsk)=A(JsK)=FRE*¥A(I4K) MA
24 CONTINUE ’ ' T ' ' MA
23 M=NR 1 MA
B B [ S T e e e e e o e e
2T MO 3 J=14NR MA
ZGOTF(LARFL(JY=1) 31,299,430 ‘ ‘ T MA
S OIF(I J) 31936,31 MA
% CONTINUE ' MA
1 DO 34 K=1sNR MA
s EREDAT 3 o e e i e e e e iy
23 A(Ks?)=A(KyJ) MA
34 A(KsJ)=FRE ' ' ' ’ MA
35 LABEL(J)=LABEL(I) ‘ MA
36 CONTINUE T ‘ MA
37 RETURN MA
- END{N,045C) - vy
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* 657 SUBROUTINE HOMRC
C

SUBROUTINF HOMRC

COMMON QsCDTsNPAGEsNWOT sNDTsKDT s ITAPEs JTAPESKTAPESMORE 9D s o
T TICOMP L, REGINMIXsRIENSHEsFFFV s ALFT yARGT s LMAX sEPSK s NCONE<SEXM,

2SEXPoFMsFP s VUMW sPHI yRK sV s ARsHIBETAsGAMDFEL yNCOMP

3’A9M,N

T DIMENSION QTUi2 ) sCPT(303)sD(8800)sCOMPI40)sRFG(2NN)SRI1IN1)SEN(INNY,
1HE(1n0) s EFFV(500) sALFT(25)sARGT (25) sNCODF (2095 SFXM(150) »

TOSEXP(150) sFM(150) sFP (150 ) s UM{5s59150) sW(75R)sPHI(2750)
3RK(1N0)sVI(300N)sAR(153),H(100)sBETA(150),GAM(15N)sDFL(150)y
4NCOMP(100)

"DIMENSION RXST(5)sDIF(5)sTSCAT(5,5)

in

T DIMEJSION A(5,45)

DO16kH=1420
 IFUINCODE(2)=1)49555
4 CONTINUE ‘
 K=KH

GO TN 6
5 CONTINUE
K=1420=KH
. 6 CONTINUE
e ) e
CALL RPAR(RXSsDIFCsKsJsb6H MIX )
CALFTU(K)=1e4+(AR(2)=AR(1II)I /(2 ¥DIFCI¥(1e=ALFT(K))/(1e+ALFT(K))
IF DIVIDE CHECK 7,8
——EBRT INUE b eh 20 S
CALL FRRORA
CALL FXIT
8 CONTINUF
TTOKN=N#(K-=1)+1
_VIKN)=ALFT(K)
Thek g T R e e e e e e e e e s s e 5
NO91=2sN
VIKM)=BETA(I)*DIFC*(1le=1e/VIKM=T)Y) DEL(I)*RXS
IF(AR(I)=R(J+1))10s11511
11 CONTINUE
J=J+1
TTTEALL RPAR(RXS S DIFE Keds6H MTX "y 77
10 CONTINUF
VIKMy=1e+(VIKM)+GAM(T)¥RXS)/NIFC
IF DIVINE CHFrK12,13
12 CONTINUF
CALL FRRORA
TTCALL EXTTOTC
13 CONTINUE
KM=Kwm4l
9 CONTINUE
ARGT(K)=1eD0+(AR(M)I=AR(N)I)I/(2e¥DPIFC)I*(1e=ARGT(K))/(1e+ARGT(K))
IF DIVIDE CHECK14,515
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_14 CONTINUF
CALL ERRORA
CALL FXIT

15 CONTINUE

16 CONTINUF
J=1
CALL TMIX(1sDIFsRXSTsTSCATs6H MIX )

DO50Kk=T+5
KA=20+K
TTALFT(KAY =T+ ART2YV=AR(IN Y 7 (24 ¥DIF (K Y)Y ¥ (T =ALFT(KA
IF DIVIDE CHECK 17,18
17 CONTINUF
__CALL ERRORA
CALL FXIT T
18 CONTINUE
NO2L=7+5
IF(K L)8919s3
19 CONTINUE
VM(KyLs1)=14/ALFT(KA)
GO T 2
3 CONTINUE
VM(KsLs1)=0.0
2 CONTINUE
50 CONTINUE
~ DO?261=2sN
BO27rv=1+5
NO28L =15
CIF(NCODF(2)=-11404041441 "
40 CONTINUF
VM(KaLsI)==RETA(II®DIF(K)*¥VM(Ks Uy T IV =DELTIY¥TSCATIL WK )Y
GOTO4? ,
TLTTCONTTINUE T T T
VMIKoLsI)==BETA(I)*DIF(K)*VM(KsLsI 1)-DEL(I)*TSCAT(KsL)
42 CCNTINUE o ) T
IF(K L)28s29s78
29 CONTINUE
VM(KyLsT)=VM(KsLs T)+RETA(T)¥NIF(K) NEL(T)®RXST(KY
28 CONTINUF T T T T
27 CONTINUF
IF (AR(IN-R(J+1)) 11051114111
111 CONTINUF
o J=J+)
CALL TMIX(JsDIFsRXSTsTSCATs6H MIX )
T IEFONTINUE .
D032k=155
D033 =195
IF(NCODE(2)=1)45546446
45 CONTINUF
VMIKsLsT)=(VM(KsLs1)=GAMIT)¥TSCAT(L,K))/NIF(K)

TGOTOLT
46 CONTINUE

VM(KaLoT)=(VM(KsLsT)=GAMIT)*TSCATI(K,L))/NIF(K)
47 CONTINUE

IF(K L)33534533
34 CONTINUF




e YM(KyLoI)=VM(KsLsI)+1e+ (GAM(T)I*¥RXST(K))/DIF(K) .
33 CONTINUE
32 CONTINUE _
T TCALL T MATTINVTVM( TSI, T Y 9B .8 T
26 CONTINUE
TTTTDO A K=198
KA=2n+K o . -
ARG TKAY =T e F AR MY = AR TN Y Y 712 o ¥R TF (R VR (1o~ ARGT (KAY) 7{ La+BARAT (KA Y
DO 53 L=145
TR Uy ESYMOG L Y - T
IS(K L)5195245) 3 _ . I
B EONT INUE e e e o . .
ALKyl )=A(KsLI+ARGT(KA) e
CETEONTIRUE" o e o -
60 CONTINUE
TTUTCALL MATINVIA(YI Y)Y yBYEYyT T
RETURN
TTTENNTA,0,0)




657 SUBROUTINE RANDC

SUBROUTINE RANDC(A)

C

T1COMP,REGyNMIXsRsENSHE SEFFVSALF T s ARGT s LMAX s EPSK s NCODE s SEXM,

COMMON QoCDToNPAGE sNWOT sNDToKDT s ITAPE s JTAPE JKTAPE4MORE 9Dy

2SEXP G FMyFPyVMyWsPHI yRK sV s ARsHIBETA s GAMSNFL 4NCOMP

."39A9M9N

T2SEXP(150) sFM(1B0)sFP {15015 UMI5555 1501 sW (750 ,PHT(2750),

lHE(lﬁO)’EFFV(SAO)9ALFT(25);ARGT(?S)9NCODF(?0);<¢XM(1SH)9

3RK(100)9V(300?)9AR(153)9H(10“)9QETA(150)9GAM(15ﬂ)oDEL(150)9__

~TTCONTINUE

5 CONTINUE

4NCOMP (100

T MTX=0
NRG=NCODE(1)

D02J=1sNRG

TF(RFG(2¥J=1)-A)4+544
T4 CONTINUE

_DO031=1,20

IF(RFG(2%#J=1)=COMP (2%*T1<1))3,6932
6 _CONTINUE
IF(REG(2%J)=COMP(2%TV)3,475s%3
3 CONTINUE

CALL ERRORA
CALL EXIT

__NcoMp(J)=1
GO. To 2

MIX=mMIX+1

NCOMP (J)=MIX
T2 CONTINUE
RETURN

END(Nn,050)

L




657 SUBROUT INF_RPAR

0Oy 1k

~SUBRQUTINE RPAR(RXSsDIFCsKsJsE)

Al
.
i

COMMON QsCDT sNPAGE sNWOT oNDT sKNT s TTAPE s JTAPFHKTAPEWMORF 9Ny

T 1COMPyREGSNMIXsRsENSHE sEFFVsALFT s ARGT s LMAX s FPSY 3 NCONF s SEXM,
2SEXPsFMsFPsYMyWIPHT sRK9V9ARIHIRETASGAMSDFL s NCOMP

39 AsMyN

DIMENSION Q(12)sCNT(303)sD(8800)sCOMP(40)9sREG(2N0)sR(101)+EN(100)
IHE(100)sEFFV(500) sALFT(25)sARGT (25) sNCODE(20) s SEXM(150) »

2SEXP(150)sFM(150)sFP(150)sVM(555515C) sW(T750)sPHI (3750} s
3RK(100)»sVv(3C00)sAR(153)sH(100)+sBETA(150)+GAM(150)sDEL(150)>

4NCOMP(10CY

" DIMENSION A(5,5).

TF(REG(O¥J=1)=F) 4342
2 _CONTINUE

NA=NMIX# (NCOMP (J)Y-1)+]
RXS=n

DIFC=0
_SUM=n

MA=5%(K~1)+1
DC4T=1sNMIX

RXS=RXS+D(MA+2) *EFFV (NA)
oo JFINTODE(3) 21155656

5 CONTINUE
DIFC=FFFVINA) /D(MA+1)4NIFC
SUM=EFFV(NA) /N (MA)+SUM
_GC T0 7

"6 CONTINUF
DIFC=EFFVINA) /DIMAY+DIFC
SUM=FFFV(NA) /D (MA+]1)+SUM

T CONTINUE
NA=NA+1

MAmMAiaao

— s e e e« - g I

4 CONTINUE
IF(NCODE(3)=1185959
" 8 CONTINUF S
RXS=RXS+ 23, 1%/(HF(J)+4 2624 /SUM)  #%2 /SUM
T NIFC=1e/DNIFC
GO Tn 10
79 CONTINUE 7
RXS=RXS+ 9eB87/(HE(J)+442624/SUM) ¥¥%p/SUM
T DIFC=14/DIFC
10 CONTINUE
- RETURN
2 CONTINUE

NA=440% (NCOMP (J)=1) +5%K -4
IF(NCODF(3)=1)11912512

11 CONTINUE
RXS=N(NA+2) 4234 13*DINA)/(HE(J)+442624 %D (NA) ) #%2
NIFC=N(NA+]1) T
GO To 10
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12 CONTINUE

RXS=N(NA+2)1+9,8 XN (NA+1) 7 (HE(J)+42624%D (NA+1) ) ¥%7
DIFC=D(NA)

GO To 10

END(NsOs1)



637 —SUBROUTINE TMIX

SUBROUTINE TMIX(JsAsRsCoE)

COMMON QsCDTsNPAGE sNWOT sNDTsKDT s ITAPE s JTAPF sKTAPE sMORE 5D s

T 1COMP,REGsNMTXsRSENSHE SEFFVsALFT s ARGT s LMAXsEPSK s NCODE » SEXM s
2SEXPsFMyFPsVMoWsPHT sRKsV9ARIHIBETAsGAMIDFL yNCOMP

. 4NCOMP(100) .

2 CONTINUE

T 8§0M(k)=0,0

DIMENSION Q(12)sCDT(303),D(8800),COMP(40),REG(2N0)sR(101),EN(1NN),

TIHE(L1C0) s EFFVIBE0) sALFT(28) sARGT (25 sNCODF (20) s SFEXM(150) »
_2SEXP(150)sFM(150)sFP(150)sVM(5955150)4W(T75N)sPHI(275N),

TBRKIL1INY)WVIBNONY Sy AR(TS3) s HITON ) sBETA(IS0) yGAM{16A) s PEL (150,

_DIMENSION A(5)sB(5)9C(545)sSUM(5)

L POYEX=1s5

AlK)=0s0 ~
B(K):0.0

_NO17L=1,5
ClKsL =040
17 _CONTINUF
16 CONTINUE
_IF(RFG(2%J-1)=F 129342

2 CONTINUE
_KA=440% (NCOMP (J)-1)+101
TKNh=KA+314 T
KE=Ka
NOT7K=195
_ _KB=KA+53%(K~1) _ '
TR Y e KRy T e e
CA{K)=1e/DI(KFE)
SUM(k)=1e/D(KF 1)
. KE=KE+5 : . e e
DO8BL=145
LA=Kn+L

CTlKyL)=NILAY
8 CONTINUE
KP=Kn+5
7 CONTINUE
GO T0 9

KA=1mM
KN=415
CKC=NMIX* (NCOMP(J)=1)+1
NNTNT=1 4 NMT X
© KE=KA
DOllV:loiu__w
TKR=EKA+S¥ (k=T
B(K)=2B(K)+EFFV(KC)*D(KR+2)
A(K)=A(KI+EFFVIKC) /D (KF)
SUM(K)=SUM(K)+EFFV(KC)/D(KE+1)
DO12L =145
LA=KN+L
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ClRaL)=C(KyL)+FFFVIKCI*D(LA)

T127CONTINUE T -
KN=KN4+5
BB prg T e .
11 CONTINUE
R NS MG e T e —
KDPD=KA+314
R CoR T e e e —
10 CONTINUFE
9 CONTINUF ~ 7 oo T
DO18k=145 o

CTIF(NCODFE(2)=1119420420
19 CONTINUF ) o
TTTTTR(KY=R(K Y4220 12/ (HE(JV ¥ Lo 2624 /A (K YV¥¥2/A(KY
A(K)=14/SUM(K)
T GOT01R '
20 CONTINUF o
T T TR(K)=RUIK )49 e BT/ (HE(J)Y+L 42624 /SUMIK) Y ¥%2 /M ( Ky
A(K)Yy=1 ./A.(.K.)' o

—T& EONT INUE " e e i =it 0 o1 e e ot e
RETURN ) o o

TTEND(NS0,0)




CHAIN(4,R1)

RLOCK _F2

657 CONTROL F=2

O] %k N x

COMMON QsCDT sNPAGE sNWOT sNDTsKDT s ITAPE s JTAPFsKTAPE sMORE 5D

1COMP yREGINMIX sRsENIHE sFFFVoALFT s ARGT s LMAX9sFPSK sNCONE ¢ SEXM,
2SEXPsFMeFPsVMeWsPHI sRK9V9sARsHsBETAsGAMsDEL s NCOMP

3’A’M9N

DIMENSION Q(12)sCDT(303)sD(8800)sCOMP(40)sREG(200)sR(101),EN(100),
1HE(100) sEFFV(5N0) sALFT(25)9ARGT (25) s NCODF (20)9SFXM(150)

2SEXP(150) sFM{150)sFP (150)sVM(5+59150)sW(T78N)sPHI(2750)
3RK(1N0)sVI300N) s AR(153)sH{100)sRETA(150)sGAM(150)oDEL(150)

4NCOMP (100)

DIMENSION DIF(5YsRXST(5)sTSCAT(5,45)

DIMENSTION A(5,5)

L=0
CONTINUE _

L=L+1
CALL SORRC

CALL POWER
IF _(NCODE(3)=1) 35 45 &4

CONTINUE
REAC=STINT(FP,FMy1sMs0)

4

5

GO 1n 5
CONTINUE

REAC=CTINT(FP,FMs13Ms0)
CONTINUE

6

9

TF(REACYT+s65 7
CONTINUE

CTF O (L-1) 9, 9, 10 T
CONTINUE

DO8T215150
FP(I)=100

8

N o o - A

7

FM(Iy=1e0
CONTINUF

CONTINUE

RK{Ly=REAC —~ 77 T
DO 15 I=1,150

FPTIYV=EFPUTY/RFET7
FM(Iy=FM(1)/REAC

157 CONTINUE"

11

IF(L 11252411
CONTINUF
TF(L LMAX)12,1M,]0

17

10

CONTINUE o

TF(ARSF(RK(L=1)/RK(L)~1)=FPSK)1N,10,2

CONTTNUF
DOSCNK =120
CALL RPAR(RXS,PIFCsK 1,

6H MIX
ALFT(K)=(ALFT(K)=1e)*DIFC/(AR(2)=AR(1))%2,




ALFT(K)=(1le=ALFT(K}) /(1

ALFT (X))

J=NCODE(1)

CALL RPAR(RXS4NIFCsK9sJsb6H MIX )
ARGT (K)Y=TARGT (K =T ¥NTFC/TAR(MY=-AR(M=-1) %2,

ARGT(K)=(1e~ARGT(K)) /(1.

ARGT (K))

T 5007 CONTINUE ~ T
J=1

T AT TMIX TS DT FSRXST s TSCAT s 6H MTX

DO501KF15

)

TTKA=20+K

ALFT(KA)=(ALFT(KA)=1)*¥NIF(K)/(AR(2)-AR(1))*2,

501 CONTINUE

TTALFT(KAY=(1e=ALFTIKAY Y711 +ALFT(KAY)

T CALL TMIXINCORE (1Y s B TFsRXST s TSCAT s 6H MIX )

DO507K=1+5
T KA=204K

ARGT(KA)=(ARGT(KA)~14)¥NIF(K)/(AR(M)~AR (M=) )*2,

T TTARGT (KA =T =ARGT (KA ) 7 (1o +ARGT (KA YY ™ 77

502 CONTINUE

T CALLT CHAINTS S RY
CALL FXIT
TEND(N,0,0) 7




* 657 SUBROUTINF SORRC
C
SURRNUTINE SORRC
¢
. COMMON QsCDTsNPAGE sNWOT oNDT sKDT s I TAPE s JTAPE 4KTAPF 4MORF 9Ny
1COMP ,REGsNMIXsRsENsHF s FFFVsALFT sARGT sLMAX s FPSK ¢ NCONF 4 SFXM,
2SEXP4FMsFPsVMyWsPHI sRKsVsARIHIBETASGAMIDFEL g NCOMP
B’A’MQN
C
DIMENSTON Q(12)sCDT(303),D(880071sCOMP(40)sREG(200)sR(101)sFN(100),
1HE(100) s EFFV(500) sALFT(25) yARGT (25) sNCODE(2N) s SEXM(150)
2SEXP(150)sFMUT50) sFP(150)sVM{5454150)sW(T750),sPHL(275Nn),
3RK(100)sV(300N)sAR(153)sH(100),RETA(150) sGAM(150),DFL(150)
4NCOMP (100)
C
T DIMENSION SCATI(20) o
C P, - [
DIMENSTIONNTIF(8) sRXST(5) s TSCAT(5,5)
C
DIMENSIONTSCATI(5)
C
DIMENSTON A(5,5)
€ ~ .
DIMENSTON "SUMT(5)
C
C COMPUTES TTERATION DEPENDENT QUANTITIES
c

TF(NCODF(21-1179353
2 CONTTNUF

T P035k=1,20 "
J=1

CALL RPARTRXS,NDIFCsKsJsb6H MIX )
CALL SPARI(SsSCATIsKsJsb6H MIX )
TURM=N®(K-1)+1

W(l)=0.0

~ D010T=2sN
W(I)=RETA(T)*NIFC/V(KM)*¥W(T=]1)+NFL(TI*S*FM(T)

DO15L-1,20
IF(L ¥)11s16516
11 CONTINUF

CLM=1 mM¥(L-1) S

W(T)=W(I)+DFL(I)*SCATI(L)*¥PHI(LM)

15 CONTINUF

16 CONTINUE
IF(AR(IY~R(J+1))17+18-18
18 CONTINUE .
J=J+1
"CALL RPAR(RXSSNIFCsKaJdsbH MIX ) 7~

CALL SPAR(S»SCATIIK,Js6H MIX )

1T TCONTINUFT

NN1aL=1,20

TF(L KY?2De21 421

20 CONTINUIF
LM=T M¥([-1)
WII)=W(IY+GAM(TI*SCATTI (L) *¥PHI (LM)
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19 CONTINUE
21 CONTTNUE
WUI)=(W(I)+GAM(T)*S*FP (1)) /DIFC

T KM=KMm+T T T
10 CONT INUE
TTTKN=Mg T T

KP=KN=-K

PHYTYNY=EWINY7TARGT TR YHTIXPYT =T+
NO25T=14N

T Ko [ e
PHI (KN- 1)"(PHI(KN)+\;I( IA) Y /V(KPY

TTTRN=KN=1 T
KP=KP-1
T25 CONTINUE ™ 7

25 CONTINUE

HO50k=1,750 "~ i - -
WiK) =0

50 CONTINUF o T
J=1

TTCALL TTMIXTJSDIE sRXSTsTGCAT s6H MIX )
. DO5IT=2sN
IA=5%(I-11+1
_LB=IA-5
DO52k=1s5
SUM=n
D083 =1.5 T T
SUM=QUM+VUMI(K s s I=1) %W (LR)

T(B=Le+1l T
53 CONTINUE
| R=| R=8§
W(TAY=BETA(T)*NTF (K)*SUM
YA AT T
&2 CONTTMUF
T 1A=IA-5 o T

DOS5¢=215,25
TCALL SPAR(S,STATTSK3J36H MIX 77"
DO541L.=1520
LM (LT
WETA)=W( IA)+")‘—‘L( [)#SCATT(L)*PHI (LM)
B4 CONTINUF T

I1a=1a+1
‘55 CONTINUF S T e
o JA=IA=S -
TTF(AR(TY=R{JI¥1VIB6 457457
57 CONTTINUFE ) R
J=J4+1 T
CALL TMIX(J,DIF,RXC,T9TCCAT96_H MI_)E___)__

56 CONTINUE
KA=1
DOB9K=21+25
CALL SPAR(SsSCATIsKsJs6H MIX )
DO60L=1y2C 77 S
LM=Mx(L=-1)+1

TWUTAY =W TAY+GAMTTY*SCETITLY¥PRTITMY

6" CONTINUF




W(IA)=W(TA)/NTF(KA)

TA=14A+1
KA=KA+1

59

51

CONTTNUE
CONTINUE

LB=5 fN-4
D062K=195

SUMT (K =0
DO631L.=195

63

62

3 CONTINUE
LR=LR=5

T 62 CONTTINUE ™~
LC=25%M=4

T DO64K=1y5

SUMT(KY=STUMT (KY+VM{ Ky L s MYF¥W(LB)
LB=Lr+1

PHI(LC)=0

BO&5L =155
PHI(LC)=PHI (LC)Y+A(KsL)%#SUMT(L)

65

64

64 CONTTNUE 7

CONTINUE
LC=LC+1

_ DO661=14M

T LCE25¥M=B¥T T
1A=M T

T LA=Cr
DO6TK=14"

— PHT{(C-51=0

“““ TD068L=1s5"
—TEEU R
868 CONTINUE

TTLC=ELe+Ll

67

66 CONTTNUF
TTT3TCONTINVET T T
W(K)=0

100

LB=5%T1A-4

PHI{(LC=5)=UM{KsL s TA)Y*(PHI(LA)Y+W(LB)I+PHI(LC-5)

LB=LR+1

LA=LA~5

CONT TNUF

RETURN

DO10NK=1,75"

CONT INUE

—TTIErTTTT ' ’ -

TTTD0101122,N 7 T

CALL TMIX(J» DIF9RXST9T9CAT96H MIX )

IA=5#(1~1)+1

LR=1A-5

DO102K=145

TTTTTSUMESUMEVM (K s Uy T=TY*WTCRY ™ 777 7

103"

SUM=A
DO102L=1+5

L3=LR+1
CONTINUE = —- == = - weemmemeee
LB=LRr=5 .

173




WITA)=BETA(T)*DIF(K)#*SUM
TA=TA+1
“102 CONTINUF

PR [T T -
NDO10KK=21+25

TTTCALT SPAR(SSSCATINKS UsBH MIX 7
WITAY=W(TA)+DEL(T)*S%FM(])
TA=TA+1
105 CONTINUF

e AR T png e e e
IF(AR(IN-R(J+1)1)1064,1NT74107
“{07CONTINUE oo
J=J+1
T T CALL U TMIX () BIF s RXETy TSCAT s 6H MIX ™ )
106 CONTINUE
TKA=1
NO1NAK=21425
TCALL SPARI[Ss&rAATT sK s dsH MIX 7y 7
WITAY=(W(TAY+GAM(T)*SHFP (1)) /NIF(KA)

TTAETAYT T

KA=KA+1 o
7109 CONTINUE - T T T
101 CONTINUE e
T T LB=5%N-4 ) T T
NO112K=155

ST (i) SO e
NN1121 =145
TTSUMT (K Y =SUMT (¢ ) +UMTK S Ly Ny #¥W (T R)
LP=LR41]
113 CONTINUF
LR=LP=5
1127 CONTINUE
LC=25%M=¢4
DO0114K=1+5
PHI(LC)=0
NO11&6L=1+5
PHICLC)=PHI(LC)+A(K L) *¥SUMTILY
115 CONTINUF '
LCsLr+l
114 CONTINUF
00‘]1;‘[:1 o N
LC=P8x¥M=E*T 4+
Jlasw
LA=Lc ~
NO117k=14+5
PHI(LC=-5)=N
LR=5%TA-4
NN11AaL =147
L PHI(LC=5)=VMik, L, TA)*(PHI(LA)+W(LR))+PHI(LC=53)
LA=LA+1 '
LB=Lr+1
118 COMTINUE
LA=LA~5
LC=LC+1
117 CONTINUS




e

A5

CALL RPAR(RXS,DIFCsKsJy6H MIX )

151

156 CONTINUE

CALL SPAR(SSSCATIKsJs6H MIX )
KM=N#(K=1)+)

NOISNT=2 4N

TWUIY=RETA(TIY*RTEC/VIKM) ¥W(T=1)+#DEL (T ) ¥SHFM(T)
NOIBRL=1,2N

IF(L K)15651565151

| CONTINUE
LM=T mMe (=17
W(I)=W(T)+DEL(T)*SCATI(L)*¥PHI (LM)

- ¢ e o ——— e s Stnstn i s tmemne -

_155 CONTINUE

—LR=20¥M+5%1-4

ML) =WOT)+DFL (I ¥TSCATI (L) ¥PHI(LR)

CALL TSPARTJ,sKsTSCATT 6H MIX 'V

NO12&8L=1+5

LR=LRr+1

125 _CONTINUE

_.158 CONTINUE .

IF(AR(I)=R(J+1))157+158,158

524 e e e e
_CALL RPAR{RXS,NIFCsKsJsbH MIX )
TCALL SPAR(SsSCATI oK, Jsb6H MIX )

CALL TSPAR(JsXsTSCATIs6H MIX )

157 CONTtNUE

_ _DD159L=1,20

[F(L €)16191614160

160 CONTINUF

LM=Ms (L=1)+1
WT)=W(T)+GAM(T)%SCATI(L)*#PHT (LM)

161 CONTINUE

159 CONTINUE

L3antM+S*T =t
DO126L=11+5
WOI)=W (T)+GAM{T)*TSCATT (L) *¥PYUT (LR)
LR=Lr+1

126 CONTINUF

MOT)=(WCT)+GAMUT)*SXFP (1)) /NTFC

KM=Kwve]

150 CONTINUF

KN=Mx¢

KP=Kn=K
PHI(eMNY=W{N)/(ARGT(K)*V(KP)=14)
no 17“ T=1sN

Ry

PHI(YN=1)=(PHT (KN)+W (TA))/V(¥P)
KN=KN-1
KP=Kp-1

175 CONTINUF
185 CONTINUF




176

RETURN

END(Ns0s0)
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657 SUBROUTINE POWER

_SUBROUTINE POWER

COMMNN QesCDT sMPAGF sNWOT 4yNNToKNT s I TAPF s JTAPF 4 KTAPF ¢MORF 9Ny

1COMP ,REGsNMT X3R5 FN» HESFFFVSALFT s ARGT sLMAX s FPSK s NCONFE 3 SFXM,
2SEXPyFMyFP s VM, WsPHI sRK sV s ARsHRFTA 9 GAM,NFL ,NCOMP

39AIMyN

TDIMENSION A(5,5)

" DIMENSION FPAR(25)

DTMENSION Q(12),cn7(302),0(8800).comp(40).RFG%2n0).R(T01).EN(looi.

1HE(100)sEFFV(500) sALFT(25) »ARGT (25) s NCODE(20)'s SFXM(150) s

?SEXP(ISO),FM(]50)’FP(150)9VM(5959150)9W(75”)9PHI(1750)9
3RK(1“”)9V(3000)9AR(151)9H(100)9RETA(150)9GAM(150)9“FL(150)9

T aNEOMP (1607

- — e carene e e v o =y <t =t

J=1

__CALL PMIX(JsFPARs6H MIX )
T FP(1y=0 o
_ FM(1y=0

1A=1

DO20¢=1+25

T FP (1Y =FP IV HFPARIKY¥PHT (TAY

21

60 Tn 20

23

IF(K 20121923422
"21 CONTTINUE
TA=TA+M

CONTINUF

T TA=IAeM T

22

56

GO To 20
CONTINUE
IA=1A+1
CONTINUE
DO101=2sN

12

g

13

11

15

T TA=Ta4M T

FM(T1y=0
NO 11K=1s25 .
FM(T)y=FM(T)+FDAR(K)*PHT (TA)
IF(K 2011255413 )
FONTINUE

GO To 11

CONT INUE
IA=TA+(M=T)+5%(1-1)+1

"GO Tn 11

CONTINUE

R gy e =
CONTINUF
IF(AR{TI)=R{J+1)1114415,4158
CONTINUF

J=J+1

CALL PMIX(JsFPARyEH MIX )




I8

[A=1

FP{TY=0
DO16K=1325

717 CONTINUE

FPUTY=FPTTY+FPAR(KY¥PHI (TA)
IF(K 20)17519,18

IA=1A+M

19

GO T0O 16
CONTINUE

718 CONTINUE

TASTA+ TM=T745%(1-1)+1
GO Tn 16

TA=1A+1

16

14 CONTINUE

CONTTNUE
GO To 1C

FP(I)y=FM (1)

10

CONTINUE
FP(M)=0

26

——— e e e el e e e o e ——e

FM(M)y=0
[A=M

n0oavE1yPE
FM(My=FM(M)+FPAR(K)¥PHI(TA)

TF(K 20126927428
CONTINUF

TA=1A+M
GO T) 25

27

28

CONTINUE
IA=TA+5%N+1

GO Tn 25 T
CONTINUE

.25

___ENDP(N,0,0)

TA=Ta+1
_CONTINUE

RETURN
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657 SUBROUTINF SPAR

SURRQUTINE SPAR{SORsSCATIsKeJsE)

COMMON QsCDT sNPAGE sNWOT sNDTsKDT s ITAPE s JTAPFsKTAPF4MORE D

1COMP ,REGsNMIX 4R sENIHE sFFFV AL FT9yARGT s LMAX s FPSK s NCONFE 3 SEXM,

2SEXP4FMeFPoUM W sPHI sRK sV s ARsHsBF TA9sGAMs NFEL s NCOMD

39AsMyN

DIMENSION Q(12)+CDT(303)sN(8800) s COMP(40)sREG(200)9R(101)FEN{10N),

1HE(1NO0)»EFFV(500) sALFT(25) s ARGT (25) sNCODF(20)9SFXM(150])

ZSEXP(lso)9FM(150{9FP(156)9VM(5959150)9W(750)9PHI(3750)9

3RK(100)sVI(3000)sAR(153)sH(100)sBRETA(150)+sGAM(150)sNEL (150

4NCOMP(100)

DIMENSION A(5,5)

DIMENSION SCATI(20)

SOR=n
D025 =127

25

SCATI(L)=0
CONTINUE

IF(RFG(2%¥J~-1)~E)2+3+2

CONTINUE

NA=NMIX#¥ (NCOMP (J)-1)+1
MA=5#K—-4 -

DO4T=1,NMIX
IF (NCODE(2)=1)5561+6

—= ok

CONTINUE
IF(D(MA+4))7’897

7

8

T TF(K 21)50550,51

CONTTNUF
SOR:n(MA+§[u_w

CONTINUE
LA=124+K+440%(1-1)

50 CONTINUE

“51 CONTINUE™

52 CONTINUF

KA=X
GO Ty 52

A=21

N09L=2+KA

9 CONTINUE

T 76 CONTINUE

SCATT(L=-1)=FFFVI(NAY¥D(LAY+&CATI(L-1)

LA=LA+25-L

G2 To 10

SOR=SOR+EFFV(NA)#D(MA+3)

12

11

CTF(L K)12135,137

LA=1254+44D%({T=1)
NO11L=14+20

CONTTMUE
LA=LA+(25~-L)
CONTINUF




132

14
x 10

4

2

- RETURN

CON T N e e

NODT4| =Ks19 T
SCATI(L+1)=FEFFV(NA)XD(LA)+SCATI(L+1)

LA=LA+1 o C ' )
CONTINUF

~ CONTINUE

NA=Na+1
TMA=MARLATY T
CONTINUE

CONTINUF
NNA=4}O*(NC0MD(J)—1)+5*V-4
IF(NCODF(2)=-1115516,16

15

CLA=440% (NCOMP (J)=1)+1244K
30 CONTINUE

T Go TAT3?

31

T T KA=21

32

S DOTTL=29KA

17

16

19

2N

TTTECATI L+ =EN(LAY T

18

CONTINUF
SOR=N(NA+4)

IF (k-21) 30, 305 31

KA=K

CONTINUFE

CONTINUJF

SCATI(L=1)=D(LA)
CA=La+25-1" 7
CONTINUE
RETURN )
CONTINUE
SOR=N(NA+2)
LA=440N%* (NCOMP(J)=-11+126

BATRLE1, [ 7T e e
IF(L K)1992Ns20

CONT YNUF

LA=SLA+(25=L)

GO Tn 18

CONTINUF

LA-LAarl
CONTINUF
RETURN
ENN(NnaQ40)
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657 SUBROUTINE TSPAR

SUBROUTINE TSPAR(JsK9SCATI ot )

COMMON QsCDTsNPAGESNWOT oNDTsKDT s ITAPEs JTAPESKTAPEsMORE D

1COMP s REGsNMIXsRIENIHE sFFFV sALFT s ARGT 9 LMAXsFPSK sNCONE S SEXM,
2SEXP s FMaFPsVMesWesPHI sRKsV9sARIHIBETAsGAMsDFL sNCOMP

39AsMaN

DIMENSION QTlZ)’CDT(303)9D(8800):COMP(40}9RFG(2“O),R(101),FN(IOO)o
1HE(100) s FFFV(500) s ALFT(25) sARGT (25) sNCODE(20) s SFXM(150) »

2SEXP(150)sFM({150)sFP{150)sUM(5959150)sW(750)sPHI(3750)
3RK(100)sV(300N0) 9 AR(153)4H(10N)sRETA(150)4sGAM(15N)5NEL (1650},

4NCOMP (100)

DIMENSION A(B5,5)

DIMENSION SCATI(20)

DO 15 L=1s5
SCATI(L)=0

15 CONTINUE
IF(RFG(2¥J=~1)=-E)2493,2

3 CONTTNUF
NA=NMIX#* (NCOMP ( J)=1)+1

PO 4 TI=1sNMIX
LA=145+440%(1~-1)

DO 5 L=2s21
IF(K LL§97’7
7 CONTINUF
LA=LA+(25=L)
5 CONTINUE
6 CONTINUE
N0 8 L=1,.5
SCATI(L)=D(LA)*EFFV(NA)+SCATI (L)
TTA=La+1 h
8 CONTINUF
NA=NA+1
4 CONTINUF
RETURN
2 CONTINUF ,
T NAZ 145 +440¥ NCOMPTIY=1)
DO 1n L=2+21
TF(K LY11912912
12 CONTINUE
TTTTTTTNA=NAR U=y T T T T
10 CONTINUE
TTITCONTINUF T T
NO 12 L=1,5
SCATT(L)Y=N(NA)
NA=NA$1
TTI3TCONT INUE T
RETURN
T END( N 0,0) T




182

¥ 857 .. SUBROUTINE PMIX
c

. SUBROUTINE PMIX{(J,FPARsFY .

C

COMMON QsCDT sNPAGF sNWOT 4NNToKNT s ITAPF s JTAPFSKTAPFsMORFE oDy
T 1COMP G REGSNMTX sR sFNsHF s FFEV S ALFT sARGT s LMAX s FPSK s NCONE 9 SEXM,
2SEXP G FMyFPsUMeWePHI sRK sV 9sARSHsRETASGAMYNFL 4 NCOMP

Iy APM N

T DIMENSION QU1275C¢DTT3037D (8800 COMP 40T »REG(200) sRIIOTTENTIONT
1HE(100) sEFFV(500) sALFT(25) sARGT (25) sNCODE (20)»SFXM(150) »
TT28EXP(150) sFMUT50) sFPTIB0) sVMTI5 55 IS0 sWI750) s PHI (37507 >

3RK(100)sV{(3000)5AR(153)sH(100)+sBETA(150),GAM(150)sDEL(150),

TTANCOMP (1o T T N

C N

 DIMENSION A(5,5)
C

TTRIMFNSTON FPAR (DB Y
C

TF(RFG(2%J=1V=F12+3+2
2 CONTINUE
TTTTTKB=440% (NEOMP (T -1 +1
DO 5k=1925
TIF(NCODE(2)=T16 5737

6 CONTINUF ,
TFPARTKY=NTKB+3Y
KR=Kn+5

TGO T 5T
7 CONTINUF
TTTFEPAR(K ) =D (KR+4)

KR=KR45
5 CONTTNUF
RETURN
3 CONTINUE
NA=NMIX#* (NCOMP(J)=1)+1
DO 44=1425 T T
FPAR(K)=0
TKR=5% (K=T)+1
NO 81-14NMIX

TFINCODF(2)=-1)9,10,10 7 77 T
9 CONTINUF L
" FPAR(K)=FPAR(KY+FFFV(NAY¥N(KR+3) - T T
L GO To 1
TIC CONTINUE ™ h
_ TF(N(KR+4))11,11,12 e o
i3 CONTINUE = o . -
FPAR(K)=D(KB+4) L L _ .
T 711 CONTINUE CoooTr T -
KR=KR+440
NA=NA+1
8 CONTINUF
NA=NA=NMIX ~ T
4 CONTINUE L )

RFETURN
END(Nns040)




* 657 SUBROUTINE CTINT
 FUNCTION CTINT(AMBANININ)
 commmome _

. DIMENSTION N(22187)sAR(1IN50)4A(2)sR(?)
C

CTINT=OOO

T N2=N3-T
DO 5 I=N1sN2

=N+1

CTINT CTINT+(A(J)*AR(I)+B(J+1)*AR(I+1))*(AR(I+1)-AR(I))/2.

5 CONTTNUF
RFTURN

TENN(NS0,0)




657 SUBROUTINE STINT

FUNCTION STINT(AsBsN1sN3sN)

COMMON QAR

DIMENSION Q(22187)9sAR(1050)sA(2)+B(2)

STINT=0,0

N2=N2a-1
PO 5 T=N1,sN?
J=N+1
STINT=STINTH+(A(II+B(J+1))*¥(AR(I+1) AR(I)) /24

T RETURN

5 CONTINUE
10 CONTINUE

END
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—CHAINM(5,RT) . RLOCK F3

g
* 657 CONTROL F=3 o
COMMON QsCDTsNPAGE sNWOT sNDTsKDT s ITAPF s JTAPFsKTAPEsMORE oD s
T 1COMPLREGsNMIXsRSENsHF sFFFVsALEFT s ARGT s LMAX s FPSK sNCODE S SEXMs 77
__m_-%EEXPQFMQFP9VM9W9PHI9RK9APHI’VOL’APOM9R9ARQHQBFTA9GAM’DEL’NCOMPQ
3A9M9N ” - e T
C .
T DIMENSION QUI2)+CDT{30371+sD(BRC0) sCOMPI&AGTSREGIPAD) SRITIO1) SENTTIONY,
CTHE(10N) s FFFVIBN0) sALFT(25) sARGT(25) sNCODF(20) 4 SFXM(160),
2SEXP(150)sFM{150)sFP(15N)sUM{ 5554 150)sW(T50)sPHI(3750)
___3RK(1nN) 5AR(153) sH(10N)sRETA(I50) 4GAM(15N) 4 NFL(150),
4NCTOMP (100 s APHT (2500 sVOL (100 ) s APOW(100) 3R (3001 4A(555)
C
T EALL WOT(NWGT) C L
CALL NEWSET(NPAGE+1)
TTTTCALL HDING(Q(12yy T e e o
CALL PREP
NRG=NCODF(T)
____NA=2 )
NR=? T - T e -
_ NN J=1sNRAR B

T NASNA4+XFIXF(ARSF(FN(JIYY)
IF(J NRG)T7s858
8 CONTINUF T
NA=NA+1
7 CONTINUE ~
WRITE OUTPUT TAPE 3510005AR(NB=1)5sFP(NB-1)9sSEXP(NR=1)5(
1AR(T)sFM(I) s SFXM(T)sT=NRsNA)
NB=NA+1
2 CONTINUF
IF (NCODF(6)=1) 3 &4y &
3 CONTINUF
___DO5K=1+20,5
"KA=K
—__KA=K 4 — - ——e
WRITE OUTPUT TAPF 23,1001, (1s1=KAsKR)
U IN=MR(K-=1)+1
T DO9I1-= 1M
IM=T 4*M4UN=-]
WRITF OUTPUT TAPE 3+10N2sAR(I Vs (PHT(JA) s JAZINs IM M)
IN=IN+ L R e
9 CONTINUF o T '
5 CONTTNUF

"""""" WRITF OUTPUT TAPF 3,1001,(1,1= 21.2=) oo
_DO10T=1,4M e e el
TUM=5 %1 ~4420%M
_IN= M4
TWRITF OUTBUT TAPE 35 10R558& (11 (PHI(JA) s JAZIM, JN)

10 CONTINUF

T4 CONTINUE" o e o - T
DO121L=1s1C0
IF(RK(L))12s13512 T -

S — S




LI1T=100
GO TA 14
13 CONTINUE
LIT=L=-1
14 CONTINUF
. WRITF OUTPUT TAPE 3510035 (IsRK(I)sI=1,LIT)
DO 26 J=13NRG
WRITF OUTPUT TAPE 3s 1012s JsVOL(J)+APOW(J)
DO 25 K=1,25
- KA=28%(J=1)+K
WRITF OUTPUT TAPE 3, 1007, KsAPHI(KA)
25 CONTINUE
26 _CONTINUE
PO 27 T1=1,100
— _RKtIN=0.0__ _
27 CONTINUE
IF _(NCONF(5)=1) 2N, 28, 3N
28 CONTTNUE
CALL GPHI
30 CONTINUF
__CALL PAGES(NPAGE)
IF (NCODE(2)-2) 45, 32, 45
____ 32 CONTINUF T — o
TNCODE(2) =0
| M1l=25%M
| WRITE TAPE KTAPE, (PHI(I)sI=1sM1)
| IF _(NCODF(5)=1) 40,5 34, 40 |
| 34 CONTINUF |
| r

DO 36 I=1,20 . e e
WRITE TAPE KTAPEs (GPHIP(J)sJ=M1sM2) s (GPHIM(J) 9 J=M] sM2)
M1=M541

TM2=(T41) %M - e
36 CONTINUE
o i DO gq I =1 5 e e e e e e e e . — _
Ml=2n*M+1
M ') 7 g*m T TTTTI T T T emm e o e s s b o e vmimn v i < Cnefmume es Sign o ey me

WRITE TAPE KTAPE, (GPHIP(J)J=M1,M255), (GPHIM(J) =M1 sM2,5)
38 CONTINUF
40 CONTINUE -

FNA FTILE KTAPE
REWIND KTAPF

CATL CHAIN(F,R1Y™ " 77 T e e
45 CONTINUF
e« IF (XABSF(MORE)=2) 555 50, 55
50 CONTINUF
T 'CALL CHAIN(24P1)
55 CONTINUF
PR EXTT e e e e e e e e e e e e e e e eeee = e
. C
1000 TEDRMAT -
SPACF
RADIUS FISSTON EXTFRNAL

SOURCF SOURCF




-OPF3 -1PES -1PE5
REPEAT 1
END QF FORMAT

C
1001 FORMAT
" RESTORE
RELATIVE FLUX DISTRIBUTIONS
SPACF
RADIUS GROUP -1 GROUP -1 GROUP -1 GROIP -1 GRNUD -1
T TENDT OF FORMAT T

C
T 1002 FORMAT o '
-0pF3  -1PES -1PE5 -1PES -1PE5 ~-1PE5
END OF FORMAT =~ 77

C
T 1003 FORMAT
____RESTNRF.
ITERATION FIGENVALUE
-1 L -1PF7
RFPFAT 1
_END OF FORMAT

e
1007 FORMaT
-1 -£7

_END OF FORMAT

C

1012 FORMAT

T T RESTORE
AVERAGES REGION NO =1

T T sPACE T T T T T e e
VOLUME FRACTION . -F7

T (REGION/CORE Y TAVFRAGF POWFR™ ~F7

SPACF

GROIJP AVERAGE ELUX T T T s e e e

| " END OF FORMAT . L
. e L

e END(0s0,0) ) e




“ 451 CONTINUF
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_657__ SUBRQUTINE PREP
SURRIJITINF PRFP ~
c
COMMON QsCDT sNPAGE sNWOT s NDTsKDT s ITAPES JTAPF sKTAPFESMORF 9Ny
L ICOMP,REG9NMIX9R9EN9HE9FFFV’ALFT9ARGT,IMAX9FP§V9Nf0nF9§:XM9
2SEXPgFMeFPoVMaWoPHI sRKs APHT s VOL s APOWsRsARIHIBRETASGAMZDF s NCOMP,
A0 Mo N
L . . .
DIMENSTION Q(12)sCDT(303)sD(8800)sCOMP(40)sREG(20N)sRI1I01)SEN(LINNY,
 1HE(100)sEFFV(500) sALFT(25)sARGT (25) sNCODE(20)sSFXM(150)s
T28EXP(150) sFM(150) sFPTI50)sVM(5555150)sW(750)sPHI(3750)
__3RK(100) 9AR(153) 4H{100) sBETA(150) sGAM(150)sNEL (150
TUNCOMP(100) sAPHT (2500) sVOL (1071 sAPOW(170)1+sB(300)sA(555)
C
C  THIS RLOCK NORMALIZFS POWER NISTRIBUTION
_C _____AND CALCULATES REGIONAL, AVFRAGES e
C
NRG=NCODE (1) L
AP=0,0
 VCORF=040 o L . e
KN=2
. kP=1 e L —
DO100J=1sNRG
N _ KN=KN+XFIXF(ARSF(EN(J)))
T IF(J NRG) 101,102,102
102 CONTINUF o
KN=KN+1
101 CONTINUF - o
IF(EN(JIIIN3 41044104
103 CONTINUE e -
IF(NCODE(3)=112%3+3
2 CONTINUE e . i o
AP=AP+STINT(FPsFMsKPsKNsO)
_VCORF=VCORE=R(J)+R(J+1) o .
"GOTO104
3 CONTINUE L .
AP=AP+CTINT(FPsFMsKP sKNO)
VCORF=VCORE4R (J+1)¥%2/24 R(J)%¥%2/24 o
7104 CONTINUF
. KP=KN _ B e
100 CONTtNUE
DO 2n 1 =1,N -
FPI{T)=FP(IV#VCORE/Ap ~— 777
FM(I 1)=FM(I+1)*VCORE/AP o B L
~ 20 CONTINUE
VTOT 2040 - L B
KN=
‘ KP= 1 i
N VLY N ES R T T T
5 KN=KN+XFIXF (ARSF(FN(J))) )
- TIF(J NRG)I45194524452 T
452 CONTINUF
KN=KN+1 T ) T




IF(NCODE(3)~1)23924524

23

CONTINUE
VOL(J)=R(J+1)-R(J)

T APOW(J)=STINT(FP s FMaKPL KN, OY/VOL(IY

2

GOTO454
CONTINUE — ~
VOL(JYSR(J+1)%#%2/24=R(J)V¥%2/7,

454

TVTOT=VvTOTHVOL(JY 7

450

T KM=Mx(K=1)

"CONTINUE

T KN=KN+XFIXF (ARSF{FNTITY)

APOW(JV=CTINT (FPFM,KP YN, O /VOLT I
CONT TNUF

KP=KN

DO 2nN K=1,20
—p — . -
KN=2

D0201J=1sNRG

TF(J NRG)20?2,213,203

203

202
_ KA=K 25%(J-1)

CONTTNUE
KN=KN+1
CONTINUE

- IF(NCODF (3)=112045,2055205

204

CONTINUE

T TAPHI(KAT=STINT (PRTSPRT S KP KN KM) /VOL T

205

206

200

T KA=2n+K
TSUM-n, 0T

IR (NCODE(3)-118Ts80567 — ~ =~

51

C SUM=QUM+ (PHTI (KM)Y+PHT (KM¥5) )y ¥ (ARTT+T)—ARTTINY /2%

52

T

754

GOTO206
CONTINUE
APHI(KA)—CTINT(PHIaPHI9KP9KN9KN)/VOL(J)
CONTINUE ST

KP=KN

CONTINUF
PO 56 K=145
KM= 2n*M+K>“W

J=1

DO 58 I=1sN
CONTINUE

GO Tn 50

189

CONTINUF ™~

SUM= QUM+(AR(I)*PHI(KM)+AR(I+1)*PHI(KM+5))*(AR(‘+T)—AR('))/7

CONTINUE
TF(AR(I+1)-R(J 11153954454

CONT INUE Temommmmm T e
APHI(KA)‘SUM/VOL(J)

53

55

KA=KA+25

J=J+1
SUM=n,.0

CONTINUE

KMz 145 cermmr e e
CONTINUE
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56 CONTINUF
DO207J=19sNRG
VOL (J)=VOL (J) /VTOT
T 207 CONTTINUE ™ — 777
RETURN
T T END(n, 0,0y T T




657 SUBROUTINF GPHI

SUBROUTINE GPHI

“A CENTRAL DIFFERENCE APPROXTVATION EXCEPT AT

THIS SUBROUTINE COMPUTES FLUX GRADIENTS USING

REGION INTERFACES AND NFAR THE INMER AND

allaNa fakalale Y| %

OJTER BOUMDARTES REQUIRED STORAGE 7500
MAXIMUM IS ORTAINED RY OVERLAY ON VM AND V

COMMQN OaCDTsNPAGEoNWOT9NDT9KDT,ITAPEoJTAPEqKTADE9MORE9D,

TICOMP JREGsNMIX 4R sENSHE S FFFVALFT s ARGT s LTMAX S FPSK s NCODE s SEXM)

2SEXP4FMy fP9GPHIPyW9PHI9RK9GPHIM9AR9H9QFTA,GAMohCL9NCOMP,

3AsMeN

T DIMENSION Q(12)sCDT(303)sD(8800),COMPT{40)sREG(2ND)SR(101)FNT100),

IHE(100) sEFFV(500)sALFT(25)sARGT (25)sNCODE(20) s SFXM(150)sSEXP(150),
TT2FM(150)sFP(150)sGPHIP(Z750)sW(750)sPHI(3750)sRK(10C),
3GPHIM(3000)sAR(153)sH(100)sBETA(150)sGAM(150)sDEL(150)>

n

4NCOMP(100)sA(5,+5)

T DIMENSTON SCATI(20)>TSCATI(5)sTSCAT(595)sDIF(5),

1RXST(5) sRTEMP(153)

CALL WOT(NWOT)

DO 1n0 1=141573
RTEMP(I)=AR(I)

100

CONTINUE
DO 2 K=1,20

KM=1 M¥(K-1)
J=1

T4 TCONT INUF

3 CONTINUF

5 CONTINUE

CALL RPAR(RXS4NIFCsKsJsb6H MIX )
GPHIM(KM)=0,0

T GPHIP(KMY=(1e=ALFT(K) )/ (1+ALFT(K) ) /(2 #*¥NTIFCY*PHT (KM)

CALL SPARI{SsSCATIsKsJsb6H MIX )

GPHIM(KM+1)=S%¥FM (D) —RXS#PHT (YM+1)
GPHIM(KM+2)=S*¥FM(3)=RXS*PHT (KM+2)
IF(NCODE(2)=1)3sbs4

DO 51 =1+20
IF(L K)69595
" CONTINUE )
LA=M#(L=1)+2 .
GPHIM{KM+ 1V =GPHTM (KM+ 1) +SCATT (LI ¥PHT (LAY
GPHIM({KM+2)=GPHIM(KM+2)+SCATI (L) ¥PHI (LA+1)

GD T 7

DO 8LL=1,420

9 CONTINUF

.8 CONTINUE

IF(L K)89899

TLAEME(L=-1)+2 T
CPHIM(KM+1)=GPHIM(KM+1)+SCATI (L)#PHI(LA)
TGPHIM(KM+2)=GPHIM(KM+2)+SCATI (LY #PHT(LA+T)




CALL TSPAR(JsKsTSCATIs6H MIX )

LA=20%#M+6
____DO10L=1,s5

T GPHIM(KM+1)=GPHIM(KM+1)+TSCATI(L)*PHI(LA)
GPHIM(KM+2)=GPHIM(KM4+2)+TSCATT(L)*¥PHI (LA+5)

> LA=LA+1
10 CONTINUE
7 CONTINUE .
GPHIM(KM+1)==GPHIM(KM+1)%(4001%H(1))/(2*DIFC)+(PHI(KM 1)~
~ 1PHT(KM)Y )7 («O0T*H(1Y)

 GPHIM(KM+2)==(+s99T*H(1)) /(2 ¥DIFC)*¥GPHIM(KM+2)+(PHI(KM 2)
T=-PHI(KM+1) )7 (SST*HTI N
GPHIP(KVN+1)=GPHIM(KM+] )
GPHIP (KM+2Y=GPHIM(KM+2)
Kv=kmes
MA=M 13 o
DO111=44MA
TF(AR(I)=R(J+1))1129135113
12 CONTINUE
GPHIM(KMY=(PHT (KM+1)Y=PHI (KM=1))/(2.%¥H(J))
GPHIP(KM)=GPHIM(KM)
KM=KmM+1
GO TOo 11
13 CONTINUE
GPHIM(KM)=S*FM(T)=RXS*PHI (KM)
IF(NCODE(27=17144+154+15
14 CONTINUE
DO16L=1,20
TF(L K)179165.16
17 CONTINUE
LA=M#(L=1)+1
GPHIM(RMY=GPATMIRMI+S3CATIT LY ¥PHT(LA)
16 CONTINUE
TGO To 18 T
15 CONTINUE
D019 =1.20
IF(L K)19919520
20 CONTINUF
LA=M#(L—-1)+1
"GPHIM(KM)Y=GPHIM(KM)+SCATI(L)¥PHTI(LA)
19 CONTINUF ‘
LA 7n*M+‘-‘~*I [
DO21L=1s5
TTGPHIMIKMY=GPHIM (KMY+TSEATI (LY #PHITLA)
| LA=L_A+]
) 21 CONTINUE
| 18 CONTINUE ‘
GPHIM(KM)=(PHT (KM)=PHI(KM=1))/H(J) HUJIY/(2#DIFC)*GPHIM(KM)
J= J+1 _ L
‘ T ERUT RPARTRRS W NTFCeK s W 6H MIX ™ ™y 7 T )
CALL SPAR(SsSCATI oK eJsb6H MIX )
CALL TSPAR(JsK s TSCATIs6H MIX )
GPHIP(KM)=S#FP (1 )-RXS#PH] (KM)
IFINCODE(2)=11224+26,426
22 CONTINUE




s

" Z37CONTINUE

28

T

TT2STCONTINUET T T

29

T KM=KM+1

1

30

31

D032L=1,2C

33

32

5

37

36

A= M T T T

38

CLA=Me(L=-T1)Y+T7 77
GPHIP(KM)“GPHIP(KM)+SCATI(L)*PHI(LA)

TTTFUINCODE(Z2)Y=1130+31531

... D023 =120
TF(LTKI24 975,273
24 CONTINUE

GO Tn 25

CONTINUE 7777
NO27L=1520

TF(L K)27927+28° ~
CONT INUE
LA=M#(L=-1)+1
GPHIP(KM)=GPHIP (KM)+SCATI (L) *PHI(LA)

CONTINUE
LA=20*M+5%] -4
DO29L=1s5

GPHIP(KM)—GPHIP(KM)+T6FATI(Ll*PHT(LA)
"LA=LA+1 e e T
CONTINUE

GPHIP (KM) = (PHT (KM+1)=PHT (KM))/H(J) H{J)/(24*DIFC)*GPHIP (KM)

CONTITMUF

GPHI Y (KM)=S*¥FP (M=2)ZRXS¥PHT (K™)
GPHIP(KM+1)=S#FP (M=1)=-RXS*PHI (KM+1)

CONTINUE

IF(L K)33532537

"CONTINUE
LA=Ma|

T GPHIP(KMYEGPHTP TRMY ¥ SCATTITY *PRT(LA=2)

GPHIP(KM+1)'GDHIP(KM}1)+§CATI(L)*PHI(LA 1)

CONTTNUE e
GO Tn 35

CONTINUE
DO36L=152C

TTF(L ©)36936537
CONTINVE

LA=MxL
GPHIP(KM)=GPHIP(KM)+TSCATI (L) *PHI(LA-2)
GPHIP(KM+1)=GPHIP(XM+1)+TSCATI(LY¥PHITLA-T)"
CONTINUFE

DO38L =195
GPHIP(KM)Y=GPHTP (KM)+TSCATI (L) *PHI(LA-14)
GPHIP(KM+1)=GPHIP(KM+1)+TSCAFI (L) *PHI(LA=9)
LA=LA+1 = ‘ T e
CONTINUE

"CONTINUE
GPHIP(KM)=(PHI (KM+1)=PHI(KM))/(499T*H(J))+(«99T*H(J) )/
1(2e*¥NIFCI*GPHIP (kM) ™ 7 T
GPHIM(KM)=GPHIP (KM)
GPHID(KM+1)-(DHI(KM+2)—PH1(KM+1)T7T“ﬁ61*ﬁ1JTTiT.OFT¥HTUYWi‘”
1(24*NTFC)%*GPHIP (KM+1)




n}ﬂ

T D052L=1s5

9%

GPHIM(KM+1)=GPHIP(KM+1) ..

KM=KM42

GPHIM(KM)==(1, ARGT(KJ)/(14+ARGT(K))/ (2o ¥DTFC)*PUT (XM)
T GPHIP(KM)Y=0.0" T o
2 CONTINUE

GRADIENTS AT THERMAL
DO50K =145
J=1
T CALL T TMIXT s DIF sRXST s TSCATs6H MIX )
KM=2n%*M+K
T KA=2n+K T
GPHIM(KM)=N,0 e
GPHTIP(KMY=(Te=ALFT(KAY)/(1e+ALFTIKA)) /(2. #NT1F (K))¥PHT (KM)
_ CALL SPAR(SsSCATIsKA9Jy6H MIX )
GPHIM(KM+5)==RXST(KY¥PHT (KM+5)
GPHIM(KM+10)==RXST(K)*PHI (KM+10)
[F(NCODE(2)Y-11534+54454
53 CONTINUE
DO511=14+20
_LA=Mr (L -1)+2 o
GPHIM(KM+5)=GPHIM(KM+5)+SCATT (L) ¥PHI(LA)
___GPHIM(KM+10)=GPHIM(KM+10)+SCATI (L) *PHI(LA+1)
51 CONTINUF
LA=KM

GPHIM(KM+5) =GPHIM(KM+5)+TSCAT(LsK)*PHI (LA+5)
GPHIM(KM+10)=GPHIM(KM+10)+TSCAT (LsK)*PHI(LA+10)
o LA=LA+l
52 CONTINUE
GO TO 55

54 CONTINUE
_LA=KM
DO56L =195

GPHIM(KM+5)=GPHIM(KM+5)+TSCAT(Ks L) *PHI(LA+5)

GPHI A(KM+1C)=GPHIM(KM+10)+TSCAT (L) ¥PHI (LA+10)

LA=La+1
56 CONTINUE
 GPHIM(KM+5)=GPHIM(KM+5) +S*¥FM(1+1)

GPHIM(KM+10)Y=GPHTM(KM+10)+SHFM(T+2)

55 CONTINUE S

GPHIM(KM+5)=GPHIM(KM+5) % (4 001¥H (1)) /(2 *¥DIF(K) )=
1{PHI(KM+10)=PHI (KM+5)) /(«0ON1%H (1))

GPHIM{KM+ 10 =GPHIMIKMETO I ¥ (w98 T* R (T T 7 (2« ¥NITF (KY )=~
1(PHI(KM+15)=PHI (KM+10))/(+99T*H(1))
TUGPHIP (KM45Y=GPHIM(KM+5) '

GPHIP(KM+10)=GPHIM(KM+10)
KM=KM415 T
__ D06OT=4eMA

TF AR TTI VT ~R{J+1 V161960967

61 CONTINUE
T GPHIM(KM)=(PHT(KM+5) =PHT(KM=8)) /{24 ¥H(JT)

GPHIP (KM)=GPHIM (KM)

KM=KM+5 '

GO TO 60




62 CONTINUE

GPHIM(KM)==RXST(K)*PHI (KM)
IF(NCODE(2)-1)64465,+65

64 CONTINUE
D063 =145
LA=2n¥M+5# T =5+L
GPHIM(KM)=GPHIM(KM)+TSCAT(LsK)*¥PHI(LA)

63 CONTINUE
D0661,=1+20

TTLASMR (L=10+1 -
__GPHIM(KM)=GPHIM(KM)+SCATI (L)*PHT(LA)
66 CONTINUE

GO _Tn 67

65 CONTINUE
__DO68L=145
LA=2n#M+8* T =54 ~
GOHIM(KM)=GPHIM(KM) +TSCAT(KyL)*PHI(LA)

68 CONTINUE
GPHIM(KM)=GPHIM(KM) +S*FM(T)

67 CONTINUE
GPHIM(KM) =(PHT (KM)=PHI (KM=1))/H(J) H(J) /(2 *DIF(K))*
1GPHTM(KM)

—J=J+]

CALL TMIX(JsDIFsRXSTsTSCATs6H MIX )
CALL SPAR(SySCATIsKA9Js6H MIX )

GPHIP(KM)=-RX§T(K)*PHT?KM)
IF(NCODE(2)=1)69470,70

69 CONTINUE
____DO71L=145

T LA=2n*M+5*T<5 ¥
GPHIP(KM)=GPHIP(KM)+TSCAT(LsK)*¥PHI(LA)

71 CONTTINUE
_D0721L=1,20 e - e e et
LA=Me(L=1)+1

. GPHIP(KM)=GPHIP(KM)+SCATI(L)#PHI(LAY

72 CONTINUE
GO Tn 73

7C CONTINUE'
_NDO74 =145
LAS2N%¥M+5% =54
_GPHIP(KM)=GPHIP (KM)+TSCAT(K,L ) ¥PHTI(LA)
74 CONTINUE
__GPHIP(KM)=GPHIP (KM)+S*EP(])
73 CONTINUE
 GPHIP(KM)= (PHI (KM+5)=PHI(KM) ) /H(J) H{J)/(24¥DTF (K1)
1*¥GPHIP (KM)
_. KM=KM+5 e
6C CONTINUE
GPHIP(KM)==RXST(K)*¥PHI (KM)

GPHIP(KM+5)==RXST(K)#*#PHI (KM+5)
IF(NFODF(2)=1)8C481,81

8) CONTINUE
NOB2L=1+5
LA=KM=1+L
_GPHIP(KM)=GPHIP (KM)+TSCAT (LK) *PHI(LA)




GPHIP (KM+5)=GPHIP(KM+5)+TSCAT (L o KY*¥PHI ({ A+5)

82

CONTINUE
D083L=1,20

LA=Mx% -2
GPHIP(KM)=GPHIP(KM)+SCATI (L) *#PHI(LA)

83

GPHIP(KM+5)=GPHIP (KM+5)+SCATI (L)*¥PHI(LA+1)
CONTINUE

81

GOTO85
CONTINUF

GPHIP (KM+5) =GPHIP (KM+1)+S*FP (M=1)
GPHIP(KM)=GPHIP (KM)+S*FP (M=2)

NOB4t =145
LA=KM=1+L

84
85

GPHIP(KM)=GPHIP(KM)+TSCAT(KsL)}*¥PHI(LA)
GPHIP(KM4+5)=GPHIP (KM+5)+TSCAT(L sK)*¥PHI (LA+5)

" 84 CONTINUE
CONTINUE

GPHIP(KM)=(PHT (KM+5)=PHTI (KM) ) /(997 %¥H(J) )+ (99 T*H(J))
1/(2e%DIF(K))*GPHIP (KM)

30 ¢

110 ¢

GPHIM(KM)=GPHIP (KM)
GPHI’(KM+5)-(PHI(KM+]P)-PHI(KM+5))/(.OOI*H(J))+(.”ﬁ1*

1TH(J) ) /(2 #DTF(KY)¥GPHIP (KM+45)

_GPHIM(KM+5) =GPHIP (KM+5)

KM=KM+10
GPHIP(KM)=0.0 :
GPHIM(KM)==(1. ARGT(K+20))/(1++ARGT(K+20)) /(2 *NDIF (K) ) *PHI (KM)

CONTINUE 4
IF (NCODE(6)-1) 110, 150s 150
CONTINUE

DO 195 1=1420,2

KA=1

120
179

KB=1 17

PRINT 1001s (NGsNG=KAsKR)
“PRINT 1005 T
M2=(1+1)%M _
DO 120 Jz=14M
M1=(1=1)#%M+J

PRINT 1002y RTEMP(J) s (GPHIM(L)sGPHIP (L) sL=M1sM2,M)

CONTINUE
CONTINUE
DO 135 I=19342
KAzl 20
KR=1 21

~ PRINT 1001, T (NGsNG=KASKR)

TIDO 130 Jz1laM

+ 7130

135

PRINT 1005

M1=2A¥M+5R(J=1)4+1
M2 =M1 41 » -
PRINT 1002y RTEMP(J)sGPHIM(M1)sGPHIP(M1),GPHIM(M2),GPHIP(M2)

TCONTINUE

CONTINUE

NG=28
PRINT 1003 NG

NO 140 J=leM
M1=2n#M+5%




PRINT 1002y RTEMP(J)9sGPHIM(M])sGPHIP(M])

140 CONTTNUE
150 CONTINUE

RETURN™
C

C
TI0U02 T FURMATTOPFBe 3y IPEI5e591PE123591PFI5e5+1PF12e5)
C

TIC03  FORMAT (1HI7773TX314HAFLUX GRARTIENTS/ /719X s6HGRONP 12/7/7H RARTUS8YX 5 4H
1LEFTOX»5HRIGHT)

C

1005 FORMAT(7HORADIUSBX s 4HLEFTOXsSHRIGHT10X s 46HLEFTOX s SHRIGHT)
C ,
E N D W osemeina
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