-angos-n

UC-32
Reporting Date: July 1974
Issued: January 1975

CiC-14 REPORT COLLECTION
REPRODUCTION

COPY

YPKIFER:
A Two-Dimensional Hydrodynamics
and Radiation Transport Program

m
|

|

by

<t

1 é —
§§8 Richard C. Anderson (/
oO=——=
g e M. T. Sandford II
=00 /
§=8
——1{=3 <
===’
I==m
=3 >
==

e

—

los alamos
scientific laboratory

of the University of California
LOS ALAMOS, NEW MEXICO 87544

UNITED STATES
ATOMIC ENERGY COMMISSION
CONTRACT W-7403-ENG. 36



ABOUT THIS REPORT
This official electronic version was created by scanning the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



An Equal Opportunity Employer

Work performed under the joint auspices of the US Atomic Energy
Commission and the Defense Nuclear Agency.

Printed in the United States of America. Avdilable from
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springiield, VA 22151
Price: Printed Copy $7.60 Microfiche $2.25
This report was pespared os on accouat of wotk sponsored by the United

Sictes Government. Neither the United States nor the United Siwles
Atomic Enngy Comml-on, nof cny of tholl cmploynl nor oay of lhalr

prees ot lmplhd or caumes un, loqd Uub(hly ot rwponmmy {oc the oe‘
cutacy. or any

peoduct or process disclosed, e roprmnh that it use would not tnfringe
privately owned rights




A TWO-DIMENSIONAL HYDRODYNAMICS AND RADIATION TRANSPORT PROGRAM

Y#KIFER:
by

- Richard C. Anderson and M. T. Sandford II o oL
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&§§§E<o, The YPKIFER program has been written to calculate
=0 the coupled hydrodynamics and radiation transport prob-
§§E§§ oo lem in two-dimensional (R-2Z) cylindrical geometry. The
géﬁﬁﬁgg " hydrodynamics are computed by the ICED-ALE method, the
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e This report is a description of the program and a

o guide to its use.

INTRODUCTION

YZKIFER solves the coupled hydrodyna-
mics and radiation transport problem in two-
dimensional cylindrical (R-Z) geometry. It
is written in Fortran IV and is run under
the CR@S system on the CDC-7600 computer.

A few subroutines are written in C@MPASS.

This report has been written for those
using the program and is limited to a de-
scription of the program and its operation.
Persons interested in details of either the
physics or the numerical methods involved
are directed to the following references.

The hydrodynamics problem is solved by
the ICED-ALE method of the YAQUI program.
Reference 1 is the basic reference for the
hydrodynamics. The radiation transport

problem is solved by either the Monte Carlo
or Sn method for which references 2 and 3,
respectively, are the basic references.

I. OVERVIEW OF THE Y@KIFER PROGRAM AND
DESCRIPTION OF THE MAIN PROGRAM
This section describes the Y#KIFER Pro-
gram as a whole and the main overlay. Also

described are subroutines and calculations
applicable to the entire program.

A. Program Organization
The program consists of the main pro-

gram, Y@KIFER (Overlay 0,0) and four prima-

ry overlays.
1,0 @FFWEGS Input and Problem Setup

2,0 YZKKY Hydrodynamics

3,0 MCRT Radiation Transport (Nongrey,
Monte Carlo)

4,0 GREYSN Radiation Transport (Grey,
Sn)

Appendix A contains a list of overlays
and subroutines, a list of the common blocks
and the overlays in which they are used, and
a list of the file sets that Y@KIFER uses.

B. Input

There are two different forms of input
to YPKIFER. The input reading is controlled
by Sense Switch 1.

Bubble input Sense Switch 1 ON

Purd input Sense Switch 1  OFF (default)
Bubble input is produced by rotating the re-
sults of a one-dimensional starter calaulation



(e.g. RADFL®)
input cards.

through 90° to produce bubble
Appendix A lists the required
input cards. Purd input will be described
in a separate report.

C. General Order of Calculations

Calculations proceed in the order
shown schematically in Fig. 1:

L OFFWEGO

¥

| 1 or more HYDRO cycles
)
I 1 or more RADN TRNSPT cycles I

v

‘ Output to Fileset 7

The selection of Monte Carlo or Sn radiation
transport calculations is governed by Sense
Switch 2.
Monte Carlo Sense Switch 2 ON
Sn Sense Switch 2 OFF (default)
The calculation is terminated just before
the time limit on the J@B card is reached.
D. OVERLAY 0,0 - YAKIFER

YPKIFER is the main program, which

calls the primary overlays, writes data on
Fileset 7, and produces dump tapes at regu-
lar intervals.,

l. Variables Computed by Y@KIFER

TTL Time limit on the job
card (s).

Tl CP time at the beginning
of the cycle (s).

T2 CP time at the end of the
cycle (s).

TCYCLE Length of a calculation
cycle (s). TCYCLE = T2-T1l

TDUMP Length of computing time
until the next release
(stage) of Fileset 7 to
tape (s).

NDUMP Number of 60-bit words

written on Fileset 7.
2. Dump Procedure
Data are copied to Fileset 7 before

YPKKY is entered whenever the problem time
is greater than the problem ocutput time
T@UT. (The determination of T@PUT is de-

scribed in Sec. E.7.) Periodically, File-

set 7 is released from disk to magnetic

tape. A new, blank tape is used each time.
Initially, TDUMP is set to 900 CP sec-
onds, or TTL, whichever is smaller. After

each cycle is calculated, TDUMP is reduced
by TCYCLE. Fileset 7 is released to tape
whenever TDUMP < 2 x TCYCLE. After each
tape stage, TDUMP is reset to 900 s or
TTL-T2,
Initially NDUMP is set to 0.

are copied to Fileset 7, NDUMP is

whichever is smaller.

When data
incremented
by the approximate number of words dumped.
When NDUMP 2 10°, Fileset 7 is dumped to
tape and NDUMP is reset to 0.

Each dump tape contains all data copied
to Fileset 7 since the previous dump tape
was written.

E. General Topics

1. Y@KIFER Mesh

The Y@KIFER mesh is a two-dimensional
(The hy-
drodynamics program is written to handle X-Y

grid, in R-Z cylindrical geometry.
cartesian geometry also, but the radiation
transport programs cannot do this.) Each
cell is a volume of revolution about the z-
axis with a quadrilateral cross section.
(Initially, the cross sections are rectangu-
lar, but not necessarily of uniform size.)
Because no physical variables depend on a
third coordinate, the mesh can always be rep-
resented two-dimensionally by a grid in the
R-Z plane.

The mesh consists of IBAR cells in the
radial direction and JBAR cells in the axial
direction, and the left boundary is the cy-
lindrical axis. These cells are called the
"real mesh."” For computational purposes, a
single row of dummy cells is added at the
bottom, on the right, and at the top, for a
total of IP1l = IBAR + 1 cells radially and
JP2 = JBAR + 2 cells axially. The maximum
allowable value of IBAR and JBAR is 100,
maximum number of cells (including dummy
cells) is 7200.

I is the radial cell index, 1 £ I S IPl; and

J is the axial cell index, 1 £ J £ Jp2.

The



The single computationally equivalent index,
1J, is frequently used:
-1,J+1 1441 1+1,J+1

IJ = (J-1) (TP1) + 1. ImJp P 1PIP
The cell index I, J, or IJ refers to the
lower left-hand vertex of the cell. 7/////////
Figure 2 shows the basic mesh conventions. 7 f
Because cell and vertex properties depend lI-I\]/Ij 2 llj 2 IT':JA
on the properties of neighboring cells and 2 %
vertices, a standard notation has been de- ///////A
veloped to describe the neighbor cells 1-1.0-1 1.d-1 141.4-1
(Fig. 3). The coordinate positions of the IMIM 1M IPIM
vertices are given by

xij Radial coordinate of vertex ij

Yij Axial coordinate of vertex ij Fig. 3. Neighbor cell notation.

Rij Geometry indicator. Rij = 1 for

slab geometry, R;, = X;, for cylin- 2. YPKIFER Mesh Variables

drical geometry. The principal mesh variables used

throughout the program are described below.
Other mesh variables are used locally with-

The mechanics of setting up a mesh are de-
scribed in Sec. II.

in the program and are described by comments

___________ — at the places where they are used.
J"J'!:“ i ‘usAn‘lm_|j
e N R R R SIE. . Specific internal energy at the
PAPTETIPTIYT 7T T I 77Z7A 13 -
Pt e 1 BAR G o : center of cell ij (J/mg).
/-——1 ’I‘EMPij Temperature at the center of cell
/- i3 (ev).
5___4' R¢ij Density at the center of cell ij
4.1 (mg/cm) .
72—~ P, . Pressure at the center of cell
A-- iJ .
4_.4 . . ij (MPa).
2 2
"‘{ z ; Uij Radial fluid speed at vertex 1ij
4-_1 (km/s) .
9"": Vij Axial fluid speed at vertex ij
cen . 1 (km/s) .
Vertex 1J_| /_ | .. . 13
4.4 RV¢Lij 2w/volume of cell ij, in cylin-
7 ] drical geometry (l/km3) .
. oan ] "l;_l, 3. Storage of Mesh Variables
. _"\‘ .
A b Aoos ) U’// _’__} Because SCM is not large enough to con-
A T R AL E A i tain all of the mesh data, most mesh vari-
i | ' . R
o “""—j" 1 ables are stored in LCM and periodically
1BAR cells 1 | read into SCM (usually) three rows at a time.

(P colls ! NQ words are provided for each cell, and the

mesh data needed for any given cell are

TIT0707 077 S S

therefore stored in NQ adjacent locations.
At present, NQ = 18. Appendix A contains
a tabulation of the cell variables stored
Fig. 2. The basic mesh conventions. in the NQ locations for different parts of

the program. Mesh data are written into



and out of LCM by subroutine L@@P (Sec. F.
l1.) for one entire row of cells at each
call.
4., Y@KIFER Units
Unless otherwise indicated, the units
of all Y@KIFER variables are as follows.

Time s

Length km (loscm)
Volume kn3 (10%%em?)
Velocity km/s (105cm/5)
Acceleration km/s2 (loscm/sz)
Density mg/cm3 (10'3g/cm3)
Energy J (107erqs)
specific enerqy J/mg (loloergs/g)
Energy density 3/%m> (lo_aergs/cma)
Pressure mg-kmz/cmB—s2 (107dynes/cm2 = MPa)
Temperature ev (L1 605.4 K)
Absorption -1 -5
coefficient km (10 “cm)
Frequency g1

The physical constants used are:
speed of light = 3.0 x 10° km/s,
radiation density constant = 137.214

x 108 3/Km3-ev?.

5. Equation of State and Opacity Data

1

The equation of state and opacity data
are read from Fileset 6:

N@PT Number of temperatures for
which data are tabulated
(30).

N@PD Number of densities for
which data are tabulated
(9).

NFRQ Number of wavelengths for

which absorption coeffi-
cients are tabulated (100).
FREQ (K) Wavelengths (). K = 1,
NFRQ, in order of decreas-
ing wavelengths.
@PTMP (I) Loglo temperatures (ev) for
which data are tabulated.
I =1, N@PT, in order of
ascending temperatures.
PPDEN (J) Loglo densities (g/cm3) for
which data are tabulated.
J =1, NGPD, in order of
increasing densities.
@PSIG(X,I,J) Loglo absorption coeffi-
cients (l/cm). K = 1,
NFRQ; I =1, N@gPT; J = 1,
N@PD.

SPTBL(I,J) Loglo Planck mean absorp-

tion coefficients (1/cm).
I =1, NGPT; J = 1, N@PD.

SPTBL(I,J) LoglO Rosseland mean ab-

The

sorption coefficients
(1/cm). I = 1, N@PT;
J = 1, NgPD.

mean absorption coefficients

YPKIFER uses are controlled by Sense Switch

3.
Planck

PTAB(I,

ETAB(I,

mean Sense Switch 3 ON
Rosseland mean Sense Switch 3 OFF
(default)

J) Log,, pressures (dynesycm>) .
I =1, NGPT; J = 1, N@PD,

J) Log10 specific internal
energies (ergs/g). I =1,
N@PT; J = 1, N@PD.

J) Radiation derivatives, =

BTBL (I,

The

ap1/2at?. 1 = 1, nger;
J =1, NQPD.
data are arranged on the tape in a

single file. (NWL is the number of words
in the record, and it is not needed by the

program.)
Record
Record

Record

Record

Record

Record

Record
Record
Record
Record
Record

1 N@PD, N@PT, NFRQ

2 FREQ

3 NWL, @PTMP(l), @PDEN(1l),
@PSIG(K,1,1)

4 NWL, #PTMP(2), @PDEN(1l),
PPSIG(K,2,1)

5 NWL, @PTMP(3), @PDEN(1l),
#PSIG(K,3,1)

272 NWL, @PTMP (N@PT), @PDEN(NZPD),

PPSIG (K,NZPT, NGPD)
273 SPTBL (Planck)
274 SPTBL {Rosseland)

275 PTAB
276 ETAB
277 BTBL

6. Time and Time Interval Calculations

The
calculati
vals. Fo

TIME
DTR

program is permeated by the messy
on of problem times and time inter-
ur main variables are involved:
Radiation transport (R) time,
Radiation transport (R) time inter-

val,




T Hydrodynamic (H) time,
DT Hydrodynamic (H) time interval.
In the following discussion, this no-

tation is used:

’I‘IMEm Time at the start of R cycle m,
DTR Time interval of R cycle m,
T, Time at the start of H cycle n,
DT Time interval of H cycle n.

The
hydrodynamic overlay (Y@KKY) is called if
TIME. The status of the

time variables when Y@KKY is called is:

Hydrodynamic Time Calculations.

and only if T =

TIMEm Starting time of the next R
cycle,

DTR Time interval of the next R
cycle,

Tn Starting time of the next H
cycle,

DTn—l Time interval of the last H

cycle {(of no interest, now).
At the start of PHASEl within Y@KKY,
the new H cycle begins and the hydrodynamic
calculations occur. The calculated quanti-

ties are

DTn Time interval for the next H
cycle = min(DTﬁ, 5 x DTRm).
Tn+l Time at the end of the next H
cycle = Tn + DTn' When Tn = TIMEm,
Tn+1 may exceed TIMEm+l'
DTQ is a time interval based on the hydro-
dynamic constraints described in Sec. IIT.

The 5 x DTR limitation restricts the number
of R cycles between H cycles to about five.
At the end of Y@KKY, T
TIME
T

n+1 1S compared with

= TIME_ + DTR_ :
m m

< TIME
m

m+1

n+l Another H cycle is calcu-

lated.

is calculated, its DTn is

+1
If another H cycle

subject to the additional
restriction that
DTn s TIMEm + DTRm—Tn.

> TIME YPKKY is exited and a radia-

m+1
tion transport overlay is
called.

Radiation Transport Time Calculations.

The radiation transport overlays (MCRT or
GREYSN) are called only if T > TIME + DTR.

The status of the four variables at the be-
ginning of an R cycle is:

TIMEm Starting time of the next R cycle
DTRm Time interval of the next R cycle
Tn+l Time at the end of the last H cycle
DT Time interval of the last H cycle

The time interval calculations for R cycle
m + 1 occur throughout the overlay; during
the calculation of R cycle m:
DTRm+l = min(DTR$+l, 10 x DTn).
DTRr;+l is a time interval based on radiation
transport constraints and described in Secs.
IV and V.
the number
about 10.
the end of each radiation cycle.
TIMEm+l = TIMEm + DTRm.

A number of checks and adjustment are made.

The 10 x DTn limitation restricts
of H cycles between R cycles to
The problem time is advanced at

TIMEm+l < T, When this condition applies,
another R cycle is calculated.
TIMEm+2 = TIMEm+1
_is compared with T

TIME
m

+
_DTRm+l

I1f

+2 > Tn' the time inter-

val is reduced to DTR =
m+1

Tn - TIMEm+l'

TIMEm+l = Tn. When this condition applies,
the radiation transport over-
lay is exited and Y@KKY is
called.

Getting Started.

are initialized as follows.

The time calculations
TIMEl and DTR
are the input numbers TIME and DTR. T, =
TIME and DT, = 0 are set by @FFWEG@. When
PHASEl is first called (at the beginning of
H cycle 1), DTl = DTR and T2 = Tl + DTl’
7. Output

During every cycle there are several
short prints (also written on film), and at
less frequent intervals more detailed output
These less frequent
TPUT is set to pro-

1

is written on film.
times are called T@UT.
vide detailed output n times per decade of

elapsed problem-time,_

problem time at the starﬁ\bf the decade, out-

put occurs at elapsed times ft, fzt,
fnt = 10%; hence, f = v 10. The output
overlays (2,2;3,3; and 4,3) are called only

oo ooy



when T > T@UT. Initially (in @gFFWEGY)

TPUT = TSTART, the problem starting time.
This causes Y@K@UT,
program, to be called on cycle 0.

the hydrodynamic output
It is in
YFKGUT that all subseguent chanaes in T@UT

are made.

In cycle 0 THUT = DTR.

In later cycles THUT = £ (TEUT-TSTART) +
TSTART.
The factor f is presently set at 1.15, which
corresponds to n ~ 16 outputs/decade.
8. Dumps and Restarts
At the output times, T@UT, data are

written on Fileset 7, and at less frequent

intervals, Fileset 7 is staged to tape.
The data written on Fileset 7 include all
data needed to restart the problem and other
data that are useful to analyze in detail
after the problem is run. Data are not
written on Fileset 7 after every cycle be-
cause of the enormous volume involved.
Fileset 7 is staged to tape when:

One reel of tape has accumulated
(xoump > 10°) .

Fifteen CP minutes have elapsed since
the last tape was written.

The time limit from the job card is ap-
proaching.
Dump tape data are read and analyzed by the
program NEXTWAY, described in Appendix B.
The dump tapes contain as many problem cy-
cles as may happen to be written on them.
The mechanics of the dump procedure were
described in Sec. D; the structure of the
dump file is in Table A~VII in Appendix A.
F. Subroutines

1. Subroutine L@@P

L@PP, a highly efficient subroutine
originally written for YAQUI, is used to
transfer data between SCM and LCM. L@@P
maintains the NQ values for each cell in
three rows of mesh cells in SCM -- the row
for which calculations are being made and
the rows immediately above and below. To
aid in interpreting the source code listing,

the general form of a calculation using L@@P

is shown below.
CALL START
The bottom three rows of cell data are
The indices of
1J,

read into small core.
the first cell in each row (IJM,
I1JP) are set.
DG 9 J = 2, J2
Each time through this loop, mesh data
J2 = Jpl for
cell-centered quantities, J2 = JP2 for

are computed for row J.

vertex quantities.
D 8 I =1, 12

Each time through this loop, mesh data
I2 =
I2 =

are computed for cell I in row J.
IBAR for cell-centered quantities,
IP1 for vertex quantities.

Set cell indices
Set indices for cells to the right and
left of I, as needed, IPJ = IJ + NQ,
IPJP = IJP + NQ,

Calculate desired data

etc.

Increment cell indices

Set indices for the next cell in row I,

as needed, IJ = IPJ, IPJ = IPJP, etc.
8 C@NTINUE
CALL L@@P

Write data for row IJM into LCM, reset

indices IJ and IJP to IJM and IJ, and
read data for IJP into SCM.

9 C@NTINUE

CALL D@NE
Compute data for two top rows and write
into LCM.

2. SEARCH (XBAR, X, N, NDX, and MFLAG)

SEARCH is an extremely fast binary
search routine. Given a table of N values
of X, and a value XBAR, SEARCH finds NDX
such that X(NDX) < XBAR < X(NDX + 1l). MFLAG
is a returned error flag.

3. DBLINT (K, X, Y, XT, YT, TAB, N1, M,
MC@LS, and NDIM

DBLINT performs double linear interpo-
lation of tabulated data. TAB(I,J) is a
tabulated function of XT(I) and YT(J), I = 1,
McgLs: J =1, M. TAB(I,J) is dimensioned
for (MC@LS,M).
of T values tabulated.

NDIM is the actual number
DBLINT returns as



a function value the interpolated value of
TAB which corresponds to X and Y.
K =0N1 =0, but K, N # 0 allows use of tri-
ply subscripted tables.
4, GETEMP (XP, ZP, X, Y, Z, NX, and NY)
Z(I,J) is tabulated as a function of
X(I), I =1, NX and Y(J), J = 1, NY.
the values of X, 2, XP, and ZP, GETEMP com-~
putes the corresponding value of Y by in-

Normally

Given

verse interpolation. The subroutine is
used with equation of state data to compute
temperatures when densities and specific
internal energies are known.

5. PAKFNg and UNPKFEN

PAKFNg packs three floating point

words into a single word. The packed words
UNPKFN unpacks

the single word back into three words.

have a seven bit exponent.

These subroutines save significant amounts
of space in return for decreasing the sig-

nificant figures to six.

II. JFFWEG@, THE INPUT AND SETUP OVERLAY
Overlay 1,0 (@FFWEGH) is used to read
input data and to set up the initial mesh,
values of mesh variables, and marker parti-
cle distributions.
A. Overview of the Overlay
The setup overlay is @FFWEG@ (Overlay
1,0), which reads card and tape input data

and sets up the problem. There are no sec-
ondary overlays; the work is done by sub-
routines MESHMKR, PARTGEN, PARDEN, NSTART,
and FILMC@.

B. Q@FFWEGQH

l. Equation of State and Opacity Data

Equation of state and opacity data are
read from Fileset 6. The input wavelengths
are converted to frequencies (1l/s), and,

where necessary, units are changed from

those of the tabulated data to Y@KIFER units.

The frequency-dependent opacities, @PSIG,
are stored as a linear array, SIGA, in LCM.
SIGA (IJK) corresponds to @PSIG(I,J,K)
where the equivalent subscript is IJK = K +
(I-1)*NFRQ + (J-1)*N@PT*NFRQ. I, J, and K
are the temperature, density, and frequency

indices, respectively.

2. Dump Tape Input
PFFWEG@ reads the dump file, Fileset
7. If the end-of-information is encounter-

ed on the first reading, one assumes that
there is no dump input and that initial
If data
are found on Fileset 7, the file is read

data are to be read from cards.

until the end-of-information is encounter-
ed. When this occurs, the last dump on the
file has been stored in the computer and
is thus used to restart the problem.
3. @FFWEGE Input Cards
PJFFWEGY reads the following data from

cards:

NAME Problem identification.

TIME Starting time of the problem (s).

DTR Initial radiation time interval
(s).

CYL Geometry parameter.
CYL = 0.0 for slab geometry,
CYL = 1.0 for cylindrical geom-
etry. It is not possible at
present to run radiation trans-
port calculations in slab geom-
metry.

GRDVEL Rezone parameter (Sec. III).

ALPHA Radiation transport implicitness

parameter {(Secs. IV and V).
IBAR, JBAR, IUNF, JUNF, JMID, DR, DZ, and
FREZ Quantities that define the mesh
(Sec. C-1 and C-2).
A0, AOM, BO, XI, MU, LAM, @M, EPS, ASQ,
GM1l, GR, and GZ

Parameters used in the hydrody-

namic calculations (Sec. III).
REZYO Axial coordinate (true altitude)
of the "center" of the mesh (km).
This value defines the mesh alti-
tude and, in practice, usually
corresponds to the coordinate at
the center of the bubble.
YBASE Axial coordinate of the bottom
of the real mesh (true altitude).
YBASE is not independent of other
input guantities (Sec. C-2).
The program operates on the assumption
that the altitude at REZY0 = 0. The input
value of REZY0 is saved for reference,



but all other altitudes (Yij,YBASE) are
converted to true altitude-REZYO.

REZR@N Ambient density at REZYO
3
{mg/cm™) .
REZSIE Ambient specific internal en-

ergy (excluding radiation) at
REZY0 (J/mg).
4. Parameters Set and Computed by
PFFWEGH
@FFWEGY sets initial values of some

parameters and precomputes others. These
parameters are defined and described in
the following sections, which describe the
parts of the program in which they are used.
5. Subroutine Calls

MESHMKR is called to read and compute
initial values for the mesh variables X,
R, ¥, U, V, SIE, TEMP, R@#, and RV@L.
PARTGEN or PARDEN is called by MESHMKR to

compute marker particle positions for Bub-

ble or Purd input problems, respectively.
FILMC® is called to compute film-plotting
parameters.

6. Marker Particle Cells

ITAB(k) is the equivalent index of the
th

cell containing the k
ITAB = (J-1)*IPl + I.
7. Mesh Variables

@FFWEGZ computes the mesh variables:

marker particle:

Mij Mass of cell ij (mg/km3/2ﬂ-cm3).

Eij Total specific material energy in
cell ij (internal + kinetic) (J/mg).

RMij Reciprocal mass associated with

vertex 1ij (21r—cm3/mg—km3

). The mass
associated with a vertex is 1/4 the
mass of the four adjacent cells.

8. @FFWEGZ Output
JFFWEGE prints the job number, the
date, all input data, and parameters whose
values are as set by @FFWEGH.

C. Subroutine MESHMKR

MESHMKR establishes the initial wvalues
of the mesh variables X, Y, R, U, V, Rg,

SIE, TEMP, and RV{@L.

1. Uniform Mesh
MESHMKR computes the coordinates X, Y,
and R for a uniform mesh of IBAR x JBAR
cells with specified cell dimensions DR

and DZ. The coordinate at the vertex,

J = JMID, is Y = REZY0; that at the bottom
of the mesh is Y = YBASE.
of YBASE, for a uniform mesh, must be
REZY(0-DZ*JMID.

2. Nonuniform Mesh

The input value

The nonuniform mesh is computed when
FREZ # 1.0.
a total of IBAR x JBAR cells.
inner, uniform region IUNF x JUNF cells,

The nonuniform mesh contains
There is an

for which the inner part of the previously
computed uniform mesh is used. 1In the

outer parts of the mesh, the cells grow

(or shrink) by amounts that depend on the
value specified for FREZ. At the bottom

of the mesh Y = YBASE. The FREZ input value
for a nonuniform mesh must be computed ac-
curately using the formula

REZY0 = YBASE + JUNF x D2
=

+ f

1-f

where

x

DZ x (l_f]JUNF/Z—JMID]),
f = FREZ and MESHMKR sets Y2 = YBASE.
A nonuniform mesh is illustrated in Fig. 4.
The algorithms used to determine the co-
ordinates are

Xy =% 4% f(xi_l-xi_z), i = IUNF + 2, IP1l,
where £ = FREZ and Xy = Xij'
gy = -t + 22 -5y, 5 = 2, JBpT-1,
where £ = FREZ, yj = Yij’ Az = DZ,
t = = S (pg),
by = JDB = |g-JBgT|, and
JB@T = JMID + 2 -JUNF/2.
vy =€+ %é% (1-£23y, 5 = grge + 1, gp2,
where £ = FREZ, y& = Yij’ Az = DZ,
' t=TJ = JgNF (p2),
Aj = JDT = |J-J78P|, and

JT@P = JMID + JUNF/2.

3. Background Mesh Variables

Ambient values of U, V, R#,

placed in every mesh cell by one of two
methods

and SIE are
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Uniform Regions.

A nonuniform mesh.

The data read for

each uniform background region are

NB

NR

NT

NL

Ul

VI

R@I
SIET

Number of real cells below the

region

Number of real cells to the left

of the right boundary of the region
Number of real cells below the top
of the region

Number of real cells to the left

of the region

Input radial velocity in region
(km/s)

Input axial velocity in region
(km/s)

Input density in region (mg/cm3)
Input specific internal energy in
region (J/mg)
cluded)

(radiation not in-

Figure 5 shows a uniform background re-

gion. U,

i3

.y Vij’ Rgij’ SIEij are set equal to

Unitorm |
background v 7770777 A
mesh region

\\\N,/ Z "7

NT colis

A7

- "’! NB calls

NA cells

TTTT7 77777777777 7777777 77 S, S

Fig. 5. Background mesh inpui.

UI, VI, RPI, and SIEI, respectively, for
each cell in the region. TEMPij = TEMPI is
interpolated from the equation of state.
The total cell internal energies are found
from SIE + a(TEMP4)/R¢. The input data and
the interpolated temperatures are printed.

Densities that
decrease exponentially with increasing alti-

Exponential Atmosphere.

tude are computed for each row. The input
value is p =

at y = REZYO.

REZRPN, assumed appropriate
Temperatures corresponding
to the local density and the input ambient
energy, REZSIE, are interpolated from the
equation of state tables. The specific in-

ternal energies are found from REZSIE +
a(TEMP4)/R¢, where R@ varies exponentially.
The density, specific internal energy, and
temperature are printed for each row of
cells.

4. Bubble Input

Bubble input, read only for Bubble input
problems, consists of the specificationvof



mesh variables in the upper right-hand quad-
rant of an R-2 plane. These values are re-
flected to the lower right gquadrant, and if
required, the right semicircle is reflected
to form the left semicircle.
The variables used in the code are:

IBUB, JBUB Indices of vertex correspond-

ing to the center of the bub-~

ble

II, JJ Temporary indices of cell
into which data are to be
placed. Typically, II and
JJ begin at 1.

RGL Density in cell TI, JJ

SIEI Specific internal energy in
cell II, JJ

VI Axial velocity at vertex II,
JJ

ux Radial velocity at vertex II,
JJ

The actual cell indices corresponding
to the bubble location in the mesh are com-
puted from:

Quadrant Indices

I=II+IBUB-1, J+JJ+JBUB-1

Upper Right

Lower Right I=TI+IBUB-1, J+JBUB-JJ
Upper Left I=IBUB-II, J=JJ+JBUB-1
Lower Left I=IBUB-II, J=JBUB-JJ

These mesh variables are assigned to the
appropriate cells and vertices, destroying
that part of the background mesh. Tempera-
tures are computed from the equation of
state as previously described, and all Bub-
ble input is printed. Bubble input is il-
lustrated in Fig. 6, but we note that one is
not restricted to spherical bubble data.
D. Subroutine NSTART

NSTART is called by MESHMKR and is used
only in Purd input problems.
E. Subroutine PARTGEN

PARTGEN generates marker particles for
Bubble input problems and is called by
MESHMKR.

sitions, the marker particles are used to

In addition to marking fluid po-

define the "region of interest" in film
plots. For Bubble input problems, the par-
ticle regions generally coincide with the

bubbles.
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Particles may be generated in one or more
regions of the mesh. The regions may be
either circular or rectangular. The data
that define the regions and the numbers of
particles in them are read from cards.

DRPAR Radial spacing of particles in the

region (kmn).

DZPAR Axial spacing of particles in the
region (km).

XC Radial coordinate. Center of cir-
cular region or left boundary of
rectangular region (km).

YC Axial coordinate. Center of cir-
cular region or bottom boundary
of a rectangular region (km).

XD Radius of a circular region or
right boundary of a rectangular
region (km).

YD Top boundary of a rectangular re-
gion (km). Y¥D = 0 for a circular

region.

A maximum of 1000 particles can be gen-
erated, and for both information and plotting
purposes they should cover the area of the
bubbles. If DRPAR and DZPAR equal DR and DZ,

respectively, there will be one particle per




cell.
creased by making DRPAR and DZPAR smaller.

The number of particles can be in-

Generally, the bubble is a semicircle along
the axis, and XC = 0, YC = REZYO0, XD = Bub-
ble radius, and YD = 0.
Variables computed by PARTGEN are
XPARk Radial coordinate of the kth
particle (km).
YPAR, Axial coordinate of the kth
particle (km). XPAR and YPAR
are stored in LCM block YLC2.

NPT Total particles generated (1000
maximum) .

PYB Minimum value of YPAR (in all
particle regions) (km).

PYT Maximum value of YPAR (in all
particle regions) (km).

PXR Maximum value of XPAR (in all
particle regions) (km).

All input data are printed.
F. Subroutine PARDEN
PARDEN is called by MESHMKR, and it
generates marker particles for PURD input
problems.
G. Subroutine FILMC@
FILMC@ computes certain parameters as-
sociated with film plots.

It is called ini-
tially by @FFWEG@, and during each hydro-
dynamic cycle by REZ@NE. It resides with
the main overlay, Y@KIFER, so the subroutine
and its results are available throughout the
program.

Variables computed by FILMC@ are:

XL Left boundary of the mesh, XL = 0.
XR Right boundary of the mesh,
XR = max(xij).
YB Bottom boundary of the mesh,
¥YB = mln(Yij)'
YT Top boundary of the mesh,

YT = max(Yi ). The maxima and

]
minima are over the boundaries of
real cells.

IXL 4020 coordinate of XIL
IXR 4020 coordinate of XR
IYB 4020 coordinate of ¥B
IYT 4020 coordinate of YT

Also computed and stored are the
corresponding floating point val-

ues, FIXL, FIXR, FIYB, and FIYT,

XC@NV Factor for converting radial co-
ordinates to f£ilm coordinates,
XCPNV =  (FIYT~-FIXL)/(XR-XL).

YC@NV Factor for converting axial co-

ordinates to film coordinates,
YC@NV = (FIYT-FIYB)/(YT-YB).

The region of interest is defined by the
particle generator subroutine PARTGEN or
PARDEN.
plotting those parts of the mesh in which

Region of interest plots eliminate

nothing in particular is happening. The
corresponding quantities for the region of
interest are:

PXL, PXR, PYB, PYT

IPXL, IPXR, IPYB, IPYT

FIPXL, FIPXR, FIPYB, FIPYT

PXC@NV, PYC@NV

The present region of interest defini-

tions are:

PYB PYB ~ 3XPXR

PYT PYT + 2%XPXR

PXR = 3XPXR
PYB, PYT, and PXR on the right are values
computed by PARTGEN or PARDEN.,

HYDRODYNAMICS CALCULATIONS

The hydrodynamics calculations are done
by Overlay 2,0 (YPKKY), a modification of
YAQUI.
lations are unchanged. The differences be-
tween YPKKY and YAQUI (other than spelling)
are mostly associated with the input and
output, and with the fact that Y@KKY has

been divided into several overlays that com-

III.

The basic YAQUI hydrodynamic calcu-

municate with the radiation programs. Pro-
perties of the original YAQUI program are
described in detail in Ref. 1.

A. Overview of the Overlay

The main overlay, Y@KKY, calls the five

secondary overlays and decides whether the
problem time is right for changing from hy-
drodynamic to radiation transport calcula-
tions.,
l. Overlay 2,1 - PHASEO
PHASEQ performs the final calculations

for each cycle. It interpolates total pres-
sures and produces a short print of guanti-

ties of interest for each hydrodynamic cycle.

11



2. Overlay 2,2 - Y@KOUT
Y@KPUT, the hydrodynamic output program,
is called only at output times, T@UT. The

output is for the previously computed hydro-
dynamic cycle,
3. Overlay 2,3 - PHASEl
The hydrodynamic cycle begins in PHASEIL,

which performs the explicit Lagrangian cale-
culations of YAQUI.
4. Overlay 2,4 - PHASE2
The implicit Lagrangran calculation

(pressure iteration) is done in PHASE2.
5. Overlay 2,5 - PHASE3
In PHASE3, the mesh is rezoned and the
Eulerian (transport) phase of YAQUI is solv-

ed to give final values of all mesh vari-
ables.
B, PHASEO

l. Variables Computed by PHASEOQ

Pij Pressure in cell ij computed by in-

terpolation in the equation of state

table PTAB, (mg-km?/cm>-s = Mpa).

TIAMB Total ambient internal energy in the
mesh (J).

TI Total internal energy (in excess of
ambient), including radiation (J).

TK Total kinetic energy (J).

EPGT

TE Total kinetic and internal (in excess

Total potential energy (J).

of ambient) energy (J).
UM@M Proportional to radial momentum of
the material in the mesh (mg/km4/
2t~cm~-s) ,
VM@M Proportional to axial momentum of
the material in the mesh (mg-km4/
27-cm-s) .
CIRC Line integral of the velocities
around the edge of the mesh,
TMAX Maximum specific internal energy in
the mesh (J/mg). ITM and JTM are
the indices of the cell containing
TMAX.
TGMX Maximum specific internal energy
gradient in the mesh (J/mg-km).
ITG and JTG are the indices of the
cell containing TGMX.
IMDT Time at the beginning of the hydro
cycle (s). TMDT = T - DT.
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Output
The following data are printed and

written on film:

NCYC, TMDT, T, DT, NUMIT
TE, TI, TK, EP@T, TIAMB
UM@M, VM@M, CIRC

TMAX, ITM, JTM

TGMX, ITG, JTG

DTV, IDTV, JDTV{ oomputed by Y@K@GUT,
DTC, IDTC, JDTC| PHASE2, and PHASE3.

C. Y@PK@UT

YPKPUT is called only at output times,
T@UT, and it computes the value for the
next output time. Y@KPUT plots two zone
plots, two velocity vector plots, and one
velocity direction plot. Plotting is con-

trolled by the index NTHRU.

NTHRU = -1 Zones in the entire mesh.

NTHRU = 0 Velocity vectors in the
entire mesh; zones in the
region of interest.

NTHRU = 1,2 Velocity vectors and di-

rections in the region of
interest.
The region of interest is defined in
Sec. II.
specific internal energy, vorticity, and
magnitude of velocity are plotted in the

Contour plots of density,

region of interest.

The coding for a long print on film is

included, but this section of the program

is by-passed on all cycles except cycle 0

to save film. The long print gives, for

each cell, 1, J, X, ¥, U, V, SIE, RgZ,

1/RV@L, D, and P. D is V-V in 1/s.

1. Subroutine PARPL@T

PARPL@T, called by Y@K@UT, plots the
marker particles in the region of interest.
D. PHASEl

1. Time Interval Calculation

PHASEl calculates the hydrodynamic
time interval.

NCYC Hydrodynamic cycle number, for the
cycle to be started in PHASEL,
incremented to NCYC = NCYC + 1.

DT Hydrodynamic time interval for
the cycle to be calculated. For
the first cycle (NCYC=1l), DT=DTR,




the input radiation transport time

interval.

In all subsequent cycles, the hydrody-
namic cycle time interval is DT = min (DTV,
DTC), where DTV is the viscous stress time
interval computed in PHASE2 and DTC is the
convective flux time interval computed in
PHASE3.

New maximum values of DTV and DTC are
set in PHASEl. DTV = DTC = DT x DTFAC,
where DTFAC is a factor that causes the
time interval to change so as to hold the

number of pressure iterations in PHASE2

down to a small number (~5). DTFAC =
20 .
“TSTNOMIT where NUMIT is the number of

iterations required on the previous cycle.
DTFAC has a maximum value of 1.25.

The values of DTV and DTC are recom-
puted by PHASE2 and PHASE3.

T Initially in PHASEl this is the time
at the end of the hydrodynamic cycle
just finishing, and it is incremented
(T = T + DT) to the time at the end
of the hydrodynamic cycle to be
started.

2. Mesh Variables

PHASE]l makes one pass through the mesh

loop and computes the following variables:

UTIL, .
i

3 Explicit Lagrangian radial ve-

locity component

VTILi. Explicit Lagrangian axial ve-

J
: locity component
GRIRij Radial velocity increment
GRIZij Axial velocity increment
Eij A geometric quantity
DELSMij A geometric quantity
R¢Lij = R¢ij
RCSQij Reciprocal sound velocity
squared
_ 1
RCSQij =

x ’
ASQ + GGM1 SIEij

where GGM1 = GM1* (1+GM1)
and

(ambient cells)

pij
R¢ijSIEij

P..
L4—td

GGM1 = +R¢ STE
ij ij

(other cells).

PHASEl utilizes the improved node
coupler that smooths vertex velocities by
the velocities of all eight surrounding
vertices.

3. Subroutine NADD

NADD is called by PHASEl for Purd

problems only.
E. PHASE2
The variables computed by PHASE2 are:

PLij Gas pressures obtained by itera-
tion.
NUMIT Number of pressure iterations

required (500 maximum) .

ETIL, .
i

5 Explicit Lagrangian internal

energy.
DTV Tentative value of DT based on
viscous streéses. It is the min-
imum of such values for all cells
and the value originally computed
in PHASEl. The cell is IDTV,
JDTV.
F. PHASE3
PHASE3 computes the final values of
the mesh variables X, Y, R, MP, RMP, EP =
SIE, U, V, RV@L, and R@.
is computed from SIE by the iterative
DTC, the con-
vective flux time interval is also computed
in PHASE3.

and the final value is the minimum of the

The temperature
scheme described in Sec. IV.
DTC is computed for each cell,

value over all cells and the value pre-
viously computed in PHASEl. The cell is
IDTC, JDTC. PHASE3 calls subroutines
REZ@GNE (to rezone the mesh), PARTM@V (to
move the marker particles), and FILMC@ (to
modify the film plotting parameters).
1. REZ@NE

REZ@NE is called by PHASE3 when the
rezone parameter (an input number)
GRDVEL = 2.0 or when the 8, radiation
transport calculation is being used.
(GRDVEL = 0.0 and GRDVEL = 1.0, respective-
ly, represent Eulerian or pure Lagrangian
rezones that are handled by PHASE3.) ‘The
outside of the mesh is moved with velocities
FC3 (down), FCP2 (up), and FCX (t% the
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right).
rival of velocities at the outer part of

These quantities depend on the ar-

the mesh and on the appearance of nonambient
internal energies (such as by radiation) at
the edge of the mesh. The latter calcula-
tion is not presently activated. For S,
radiation transport problems, the mesh
lines are moved, but they remain either
vertical or horizontal, thus retaining the
rectangular cells and representing continu-
ously rezoned Eulerian geometry. A mesh
that is not rectangular can be relaxed to
rectangularity by setting the variable mesh
"gstiffener" parameter FSTF = 1.0*RDT. The
rezone constants are printed.

2. PARTM@V

PARTM@V moves marker particles to new

positions based on the velocity at the par-
New values of PYB, PYT,

and PXR are computed to redefine the region

ticle location.
of interest in film plots.
IV. MONTE CARLO SOLUTION OF THE RADIATION
TRANSPORT PROBLEM

The Monte Carlo radiation transport
calculations are done by Overlay 3, 0 (MCRT).

A. Overview of the Overlay

The main Monte Carlo radiation trans-
MCRT
computes variables used throughout the ra-

port program is MCRT (Overlay 3,0).

diation calculation and calls the three
secondary overlays.
l. Overlay 3, 1 - REEFER*
REEFER performs the Monte Carlo solu-
tion to the radiation transport problem.

Its principal function is to generate and
follow statistical particles. In Subroutine
WALK (called by REEFER), the particles pur-
sue the random walk and meet their statisti-
REEFER generates NSP (internally
set to 10) source particles in each cell in

cal fates.

which the temperature exceeds a specified
threshold value, TEMIT (internally set to
0.05 eV). REEFER sets values of the follow-

ing parameters for each particle.

*One who reefs (naut); a short coat or

jacket of thick cloth.
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A random position in the cell,
A random direction of tfavel,
A random frequency (photon energy),

An energy "weight" equal to the cell
emission energy divided NSP.

In WALK, the particles move from their
initial positions, with the above initial
properties, until one of the following ran-
domly selected events occurs:

The particle collides and is absorbed,
and the walk is terminated.
The particle collides and is scattered.
The particle energy is reduced to a neg-
ligible value (set by EDEATH).
The particle leaves the mesh, and the
walk terminates.
The radiation time interval ends.
When a particle is scattered, its random
variables are reset as follows.
Its position is the point where the scat-
tering collision occurred.
A new random direction of travel is sam-
pled (isotropic).
A new random frequency (photon energy) is
sampled.
The energy is equal to the energy of the
particle before the scattering.

If a particle has not died when the
time interval ends, it becomes a "census"
particle and its parameters are stored on
Fileset 1, so that its random walk can be
continued on the following radiation trans-
The overlay REEFER reads File-
set 1 for census particles from the previous

port cycle.

cycle, before new (source) particles are
initialized.

When any particle (source or census)
undergoes NPCMAX scatterings, its parameters
"bank." The value of NPCMAX
is set by @FFWEG@ and is presently 50. Char-
acteristics of particles sent to the bank are

are sent to the

are also stored on Fileset 1 and are read
by REEFER after all census and source par-
REEFER splits
The
value of NBP is set by @FFWEGP and is pres-
ently three.

ticles have been completed.

each bank particle into NBP particles.

Each sibling particle is char-
acterized as follows.



Its position is the point where the parent
particle was deposited in the bank.

The direction of travel is the same as
that of the parent.

The frequehcy (photon energy) is the same
as that of the parent.

The energy is the energy of the original
particle, dividgd by NBP.

These sibling particles, in turn, may
be deposited in the bank eventually during
their random walk, and it is not uncommon
to produce many particle progeny during
each cycle. As the particles move around
the mesh (in WALK), an exponential energy
loss is associated with each move, and the
energy is deposited (the weight scored)
along the path of the move. When a particle
is absorbed, dies from lack of energy, leaves
the mesh, or goes to census, its energy is
scored at the place where the event occurs,
by saving the coordinates of each sample.

The original particle energies, the energy
scores, and the energies of the terminated
particles (except census particles) are
stored on Fileset 3,
ESTEP.

particle frequencies.

for use by overlay
Also stored on Fileset 3 are the
Fileset 3 is included
in the problem dump tapes so that.these data
can be analyzed.
2. Overlay 3.2 - ESTEP
ESTEP reads the particle production and

deposition energies, and coordinates, from
Fileset 3 and uses them to advance the inter-
nal energies, and hence temperatures, in
each mesh cell.
3. Overlay 3.3 - LISTING
LISTING is called at output times (T@UT)
and writes (on film) detailed mesh data as-

sociated with the Monte Carlo calculation.
B. MCRT ,
1. Mesh Variables

MCRT does one mesh loop calculation and

computes mesh variables and their spatial
integrals. These variables are stored in
LCM unless otherwise noted.

CEN’I‘X:.Lj Radial coordinate of the cent-

roid of cell ij (km).

Axial coordinate of the cent-
(km) .

The centroids represent the positions of

CENTY:.Lj
roid of cell ij

cell-centered mesh variables, and they are
the arithmetic means of the radial and
axial coordinates of the vertices. CENTX
and CENTY are set to 0 when I = IPl, to
simlify subroutine CENTRZY.

BETALCij Radiation derivative in cell
ij.
SIGPLCij Mean absorption coefficient

(1/km) .

BETALC and SIGPLC are computed by double
logarithmic interpolation in the equation

of state tables BTBL and SPTBL, respectively,

FSCAT. .
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in cell ij

Absorption probability in cell
ij (stored in SCM).

Identical to FSCATij.

FSNij
FSCAT is computed from

FSCAT =

1
1+c (ALPHA) (BETALCij) (SIGPLCij) {(DTPLD) '

where ALPHA is an input quantity and DT@LD
When
there is no scatter-~

is the radiation time interval.
ALPHA = 0, FSCAT = 1;
ing, and the calculation that walks each
When
ALPHA = 1, scattering is maximized and the

particle to absorption is explicit.

calculation is fully implicit, allowing
both absorption and scattering.

RZEDENij Total energy to be radiated
from cell ij during the ra-
diation transport cycle (J).
RZEDENij=aXcX(€fCATij)(BETALCij)(SIGPLCij)

b (TEMPij) (DT@ELD) Volumeij,
where Volume = 2ﬂ/RV¢Lij.

SIEMIN Smallest amount of internal
energy (J) in any cell in which
the temperature exceeds TEMIT.
SIEMIN is used to determine the death energy
of statistical particles. The cell con-
taining SIEMIN is IJMIN, and the temperature
and density in the cell are TMIN (ev) and

DMIN (mg/cm3), respectively.

EINT Total internal energy (including
radiation) in the mesh (J).
EKIN Total kinetic energy in the mesh

(7).
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EALL Total internal and kinetic energy
in the mesh (J).
URT@T Total radiation energy in the mesh

(J).
2. Time Interval

The time interval for the next radia-
tion transport cycle is calculated in MCRT.
TIME Initially, the problem time at the
beginning of the radiation trans-
(s).
TIME is advanced to the
the cycle (and the be-

port cycle
At the end of MCRT,
value at the end of
ginning of the next cycle). Initially,
DTR is the time interval for the radiation
cycle, but throughout MCRT it is the time
interval of the next cycle. The original
value is retained in DT@LD.

T2 Time at the end of the cycle T2 =

TIME + DTR, where TIME and DTR

have their initial values.
DTR, the time interval for the next radiation
The

inconsistencies introduced by using the time

transport cycle is calculated by MCRT.

interval for cycle m+l on values at the be-
This

method is used to avoid recomputing quanti-

ginning of cycle m are negligible.

ties available during the MCRT calculation.
The energy radiated from'a cell during a

cycle is RZEDENij.
exceed 15% of the total energy (Eij) in any

We require that this not

cell where the temperature exceeds TEMIT.

RZEDENi.

—_ 1)

DTR X DTR £ 0.15 x Eij

Let DTR in the denominator be the value for

(DTALD). Also let the

value in the numerator be that for next cy-

the current cycle,

cle, and solve for the latter;

0.15 x By, DT¢LD>

RZEDEN, .
1]

At the end of MCRT, DTR may be reduced, if
necessary, to complete an even number of ra-
Be-
fore the possible reduction, DT@LDER = DTR.
Later values of DTR are based on DT@LDER
rather than the reduced value of DTR, which
is usually very small.

DTR = min <

diation cycles per hydrodynamic cycle.
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3. Output
MCRT prints

NCYC, TIME(at start of cycle), T2, DT@LD
URT@T, EINT, EKIN, EALL
IJMIN, SIEMIN, TMIN, DMIN
C. REEFER
1. variables Computed by REEFER
JCEN

Initially, the number of census

particles carried over from the

previous cycle.

of REEFER, JCEN is the number of

census particles carried over to the follow-

At the end

ing cycle.
IBANK The number of particles to be

withdrawn from the bank on each

pass through the bank particle

calculation.

it is the number (after

splitting) of original source and census

On the first pass,
particles sent to the bank. On each subse-
guent pass, it is the number (after splitting)
of particles from the previous pass deposited
in the bank.

iD Number of words of energy de-

position data currently stored

in the buffer array EBL@CK.
When ID = NBUF = 6000, EBL@CK is dumped to
Fileset 3 and ID is reset to 0. NBUF is a
fixed parameter set by @FFWEGH.

NFLUSH Total number of particles for
which deposition data are written
on Fileset 3.

The following indices are totaled sepa-
rately for census particles, source particles,
and for each pass through the bank calcula-

tion.

NGEN Number of particles started.

NCEN Number of particles sent to cen-
sus {(for processing on the next
radiation cycle).

NBANK Number of particles sent to the
bank.

NDIE Number of particles that die from
either absorption, or loss of
energy (in WALK).

IESCAP Number of particles that leave
the mesh (in WALK).

NM@VE The number of particle moves (in




WALK several moves may be re-

quired to effect a collision).
NC@L The number of particle collisions
(in WALK).

The random variables that define parti-

cles are listed below:
Statistical particle positions are defined
by three coordinates rather than the two co-
ordinates required by all other space-de-
A(l),
and z compo-

pendent variables in the program.
A(2), and A(3),
nents of the particle position (km).
WALK changes them, these are called XAl, XAZ2,
XA3, respectively. The corresponding R-Z

coordinates are: 2]1/2

are the x, vy,
Before

RHQP = [A(1)2+A(2)
A(3).
The initial positions of census and

Radial coordinate
Axial coordinate 2P =

bank particles are the positions recorded
The
initial positions of source particles are

at census or deposited in the bank.

randomly sampled in the cells in which they
are started. The random positions are cho-
sen by assigning a random weighting factor
to each cell vertex.
@MEGA (1), #MEGA(2), and @MEGA(3), the x,
Yy, and z components of the particle di-
rection vector.
these are called
X@MEGAl, X@MEGA2, and X@PMEGA3, respectively.

The initial directions of census and bank

Before WALK changes them,

particles are the same as those of the parti-
cles that arrived at census or the bank.
The initial directions of source particles
are randomly chosen polar and azimuthal
angles.

FREQP Particle frequency (l/s).
Before WALK changes it, FREQP is called
XFREQP.

initial frequencies are the same as those

For census and bank particles, the
of the parent particles. For starting source
particles, FREQP is a random variable chosen
by subroutine PFREQ.

EPART Particle energy (J).
Before WALK changes it, EPART is called
XEPART.

score the results of random particle walks.

This is the weight that is used to

The weight is given according to particle
type as follows.
EPART 1is

the energy with which the particle was sent

Census Particles. Usually,

to census during the previous cycle. If
however, EPART for a census particle is sub-
sequently found greater than RZEDENi. (the
energy to be radiated in cell ij, where the
census particle is located), EPART is re-
duced to RZEDEN.
particle is allowed to carry more energy
than RZEDEN/10. Thus,
ergy is larger than this, the census parti-

Furthermore, no single
if the particle en-

cle is split into NCP particles so that the
energy of each, EPART, is less than RZEDEN/10.
Whenever census particles are generated
in a cell ij, RZEDENij is reduced by the en-
ergy carried by the particles.
NSP =
ticles are started in each cell where the
0.05 ev. The
RZEDEN/NSP.
Each particle sent to
the bank (with energy EPART') is split into
NBP = 3 daughter particles, each with ener-
gy EPART = EPART'/NBP.

I, Jd Indices of the cell in which the

Source Particles. 10 source par-

temperature exceeds TEMIT =
energy of each particle is EPART =

Bank Particles.

particle is generated.

For source particles, I and J are known be-
cause particles are generated in particular
cells. I and J are known for bank particles
because WALK always knows in which cell a
particle lies and deposits this information
with the parent particle parameters. For
census particles, the cell in which the parti-
cle lay when it was sent to census is known,
but, because the mesh will generally have
been rezoned in the meantime, the particle
Subroutine
WHERE is called to find I and J for census
particles.

T1 The time when WALK is called (s).
TIME.

For bank particles, Tl is the time the parti-

may be in a different cell.

For census and source particles, Tl =

cle was sent to the bank.
EDEATH Particle death energy (J).
Particles whose energy is less than EDEATH

are terminated by WALK. For census and
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EDEATH is 1% of EPART,
or 1% of SIEMIN, whichever is smaller. For
the first bank calculation, EDEATH = EDIE.
On subsequent bank calculations, EDEATH is
1% of SIEMIN.

source particles,

EDIE Minimum value of EDEATH for all
source particles (J).
IDIE As input to WALK, this identifies
the particle type as:
IDIE = 0 Census or source particle,
IDIE = 1 Bank particle.
As output from WALK, IDIE identi-
fies the particle type as:
IDIE = 0 Escaped or dead particle,
IDIE = 1 Bank or census particle.
ERAD Total energy of all source par-
ticles (J).

ECEN1 Total energy of all input census
particles (J).

ECEN Total energy of all output census

particles (J).

EMC Total energy radiated (ERAD+ECENL)
in the particle population.

2. REEFER Data Storage

Particle production and energy deposi-

tion data are stored on Fileset 3, two words
per particle, in floating point and integer

packed format.

Word 1 Bits 59-40 Radial coordinate
39-20 Axial coordinate
19-0 Energy
Word 2 Bits 59-18 Frequency
17-9 I
8-0 J

The coordinates represent the position
where the particle was produced or the en-
ergy was deposited. The energy is either
the negative of the original source particle
energy (the emission energy), or the energy
deposited at a score.
point data packed by PAKFN@.

in Word 2 is truncated, and the integers I

Word 1 is floating
The frequency

and J are stored in the low-order bits.
Census and bank particle data are read from
Fileset 1 and written on Fileset 2, eight
words per particle.
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Word Census Bank
1 A(l) A(1)
A(2) A(2)
3 A(3) A(3)
4 @MEGA (1) @MEGA (1)
5 @MEGA (2) @MEGA (2)
6 @MEGA (3) ZMEGA (3)
7 EPART -EPART
8 FREQP (bits 59-18) FREQP (bits 59-40)

I(bits 17-9)
J(bits 8-0)

Tl (bits 39-20)
I(bits 17-9)
J(bits.8-0)
For census particles, FREQP is truncated
as described above, but not packed. For
bank particles, FREQP and Tl are packed by
Subroutine PAKFN@.
3. REEFER Output

The indices NGEN, NCEN, NBANK, NDIE,

IESCAP, NM@VE, and NC@L are printed for

census particles, for source particles, and

for each pass through the bank particles.
Also printed are NFLUSH, EMC, ERAD, and
ECEN1.
4. Subroutine WALK
Length of Particle Movements.
DM@VE
Generally WALK will move a particle several

Distance the particle moves.

times between its initial position and its
final position (collision, absorption, es-
cape, or census). DM@VE is the minimum of
the following:

DCEN
Initially, DCEN = c(T2-Tl), where T2-Tl is

the time remaining in the radiation trans-

Collision Distance.

port cycle, and ¢ is the speed of light.
After each particle move, DCEN is reduced
by DM@VE.
DCPL
Initially, DC@L is the length of a random
number of mean free paths.
value of DC@L is given by RMFP x DMFP,
RMFP is a randomly sampled number of mean

Collision Distance.

The initial

free paths. RMFP can vary from 0 to «, it
is usually less than 1 and it is sampled
from RMFP = |1n(y)|, where y is a random
number.



After each particle move, RMFP is reduced

by an appropriate amount and DC@L is re-

computed.
DMFP =
particle location; where DMFP =

length of a mean free path at the
1.0/SIGNU
and SIGNU is the absorption coefficient
dependent on the temperature and density
at the particle location, and on the par-
ticle frequency. The weighting factors
for computing density and temperature at
the particle position are found by sub-
routine CENTR@Y; the subscript of the
absorption coefficient, by subroutine
SUBSCR.
DCELL

Because mesh properties vary continuously,

Nominal move distance.

DMFP is a continuous function of particle
position. To approximate this continuous
change, mesh properties are re-evaluated
whenever a particle moves. The nominal
move distance is the minimum dimension of
the cell in which the particle lies.

5. Energy Scores

When a particle moves, its energy is
reduced by
ESC@RE = (EPART)

where FSP is the absorption probability at

[1_e(—FSP)(DM¢VE)(SIGNUq )

the original position of the particle (the
weight factors for computing FSP are found
by CENTR@Y). The energy, ESC@RE, is de-
posited at a position RH@D, ZD, midway
between the initial and final particle po-
sitions. The new particle position and en-
Subroutine WHERE

is called to determine the indices I and J

ergy are then computed.

of the cell in which the particle lies after
the move. Tests are next made to determine
whether the particle went to census, went to
collision, went out of the mesh, ran out of
energy, or merely moved while randomly seek-
ing one of the aforementioned fates. If

the particle went to census, its remaining
energy is deposited (scored) at its final
position and IDIE is set to 1 to tell REEFER
to store the particle parameters on File-
set 1. If the particle left the mesh,

remaining energy and final position (outside

its

the mesh) are saved on Fileset 3, and IESCAP

is incremented. 1If the particle ran out of
energy, its remaining energy is deposited

(scored) at its final position and NDIE is
incremented. If the particle underwent a

collision, NPC@L is incremented. The parti-
cle will have been absorbed (with a proba-
bility FSP), or scattered (with a probabil-
ity 1-FSP) at the collision. If the parti-
cle was absorbed, the remaining energy is
deposited (scored) at the point of collision
If the particle
was scattered (and NPC@L<SNPCMAX) the parti-

cle is continued (reemitted).

and NDIE is incremented.

Its random
frequency and direction after scattering
are computed by subroutines PFREQ and
PPMEGA, respectively. The local mesh pro-
perties are recomputed using subroutine
CENTR@Y .
ceeds NPCMAX, the particle is deposited in
the bank.
energy is made negative and IDIE is set to
1 to tell REEFER to store the particle para-
meters on Fileset 1.
6. Subroutine FLUSH

FLUSH is a utility routine called by
WALK and REEFER.
cle production and energy deposition data
(stored in the buffer EBL@CK) on Fileset 3.
FLUSH is called by WALK when the counter
ID = NBUF, and by REEFER after the last

deposition has been made.

If the number of collisions ex-

If it is deposited, the particle

This routine writes parti-

ID is reset to
0, and NFLUSH is incremented by the number
of particles (ID/2) for which data were
written.
7. Subroutine CENTR@Y
CENTR@Y is called by WALK, and it com-

putes interpolation factors for determining
the values of the cell-centered mesh vari-
ables at the position of a particle in a
cell whose indices are I and J.

IsC I+1 if the particle is in the
of I, J.

particle is in

right side
I-1 if the
side of 1, J.
J+1 if the
part of I, J.
J-1 if the
tom part of I, J.

the left

JsC particle is in the top

particle is in the bot-
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CWGT, Weight factor for cell ISC, J. At the corners, both conditions apply,
CWGT,, Weight factor for cell I, JSC. and
CWGT, Weight factor for cell I, J. w,=w, =0, w,= 1 .

The value of mesh variable z at a posi- 8. Subroutine WHERE

WHERE is called by REEFER and its pur-

pose is to solve the general problem:

tion x, y in cell i, j can be approximated
by a linear combination of three known
values of z:

Given a position r, z, find the cell i,
zy = z(X3,Y3) 2] = z(xy,y,) 2, = z(x,,¥,).

j in which it is located.

X5:¥4 is the centroid of cell I, J. Start with an initial guess i, j. In row
%, 1Y) is the centroid of cell ISC, J. j, move to the left (west) until a cell is
found whose west boundary is west of r, z.

X,:Y, 15 the centroid of cell I, JSC. Let this cell be i-k, j (k=0,1,2,...i-1).

The three known values of z form a plane, If the r-values of both northwest and
where southwest vertices are west of r, then
z = WyZy + WoZy + WyZg. r is in the cell.
let If the r-values of both northwest and
_ _ - _ southwest vertices are east of r, then
§xy = %) = X3 Sy, =¥y = ¥3 .
r is in the next cell.
§xy = x5 = X3 8y, =¥y = ¥3 If one vertex is east of r and the other
§x =x -~ X3 Sy =y - Y3 is west of r, a test is made to determine
then whether r is east or west of the line con-
6x6y2-6x26y . .
w, = , necting the vertices.

6x16y2—6x£8y1 If k > 0, the particle is in i-k, j, and
_ i is set to i-k.
6x16y 6x6yl

w. = T _ . s o .
2 6x16y2—6x26y1 ' f k 0 (the original cell), a similar

procedure is followed moving east.
w, =1-w, - w

3 1 2 ‘ When the value of i is determined, the
The weight factors Wir Wy and w, are testing is done both south and north in
represented by CWGT, , CWGT,, and CWGT3, column i, to find j. If j is different
respectively, in the program. In a rec- from the original j, the entire process
tangular mesh, Gyl = 6x2 = 0 and the is repeated, because the i-value that is
weights are correct for one value of j may be wrong
for another.
§x _ ¢ _ . . ..
Wy = KEI r Wy = 3;? ;¢ Wq = 1l - Wi T Wy o An improved version of WHERE is 1n prepara-

tion.
9. Subroutine SUBSCR
SUBSCR, called by WALK, is used to find

the frequency-dependent absorption coeffi-

Special provisions are made for the mesh

boundaries.
At the left boundary (i-~1=0), or the right

b a i+1=IP1 set 8x = 6x, = 0. . - i
oundary (i ) 2 cient at a particle position. The equation

=0, w, = gﬁl , W, =1-w R of state variables @PTMP(J), @SPDEN(K), and

w
2 Y, 3 2

1
FREQ(I) are tabulated. Analytic expressions

At the bottom (j-1=1), or the top
(j+1=JP2) ,'set Sy = Gyl = 0.

have been found for

J as a function of @PTMP,

K as a function of @PDEN,

I as a function of FREQ.
Given the particle frequency and the tempera-
ture and density at a position, I, J and K can
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be computed. The combined subscript of the
frequency-dependent absorption coefficient
is

IJK = I + (J-1)*NFRQ + (K-1)+N@PT*NFRQ.
Note that frequency-dependent absorption
coefficients are taken directly from the
tabulated data and are not interpolated,
and that this routine is data dependent.

10. Subroutine PFREQ

PFREQ, called by WALK,

random frequencies of statistical particles.

is used to sample

The frequency (eV) is given by the Planckian
distribution when

v == C(i) in (Y11Y21Y31Y4)T '

where the y's are uniform random numbers
on (0,1) and T is the temperature (eV).
(k) = min [m,yz(=)}] ,

@

2+

n=l n

where g{«») = = 1.0823 and v is

a random number uniform on (0,1).
m is defined as the smallest integer for
which

m
:E: 1
n=1 n4
The factor 2,41814 x 10

between hv (energy) and v(frequency) units,

g(m) = 2yg(e) .

1 . .
4 is the conversion

expressed in eV/s_l.
11. Subroutine P@MEGA

PPMEGA samples random direction vectors
for statistical particles from the isotropic
density function.

D. ESTEP
The variables computed by ESTEP are:
EPARTij Total energy deposited by parti-
cles in cell ij (J).

EMSNij Total energy emitted by particles
in cell ij (J).

EL@ST Total energy of particles that
escape from the mesh (J).

EABS Total energy of particles ab-
sorbed in the mesh (J).

EEMIT Total energy of emitted parti-
cles (J).

RA Normalizing factor for absorp-

tions.

RE Normalizing factor for emissions.
RE and RA are the ratios of EMC
(the total energy of all parti-
cles, computed by REEFER when
the particles are generated) to
the total emission and absorp-
tion energies of the particles
actually retrieved by ESTEP.

The ratios differ very slightly
from 1 because of the loss of
significance caused by packing
the data.
normalized by RE or RA to con-

All energies are

serve energy. The packing er-

rors are random, so the solu-
tion accuracy is limited by
statistical error.

SIE, Specific internal energy in

cell ij (J/mg). SIEij is based

on the original internal energy,

increased by the energy absorbed

in the cell and decreased by the

energy emitted in the cell:

EPARTij—EMSN.

SIE,. = SIE.. + 1J x volume .
R¢ij

13 1)

TEMPij Temperature in cell ij (eV).
The calculated total specific internal
energy of the cell contains the radiation
4
aT".

term, It is necessary to find a

4

SIE = I(p,T) + aT '

where I is the equation of state internal

energy for the material in the cell and
does not include the radiation term. An
iterative procedure is used. On the
same graph, (Fig. 7)

I. I = SIE—aT4 vs T ,

IT. I(p,T) vs T .
Curve I decreases from SIE when T = 0, to
0 at some high value of T. Curve II has
a positive slope. The intersection of
the two curves corresponds to the T being
sought. The minimum value of the solution
is the ambient temperature TL@W = TAMB,
and the maximum value is that at which
the first curve goes to 0, THIGH.

Guess a value of T midway between THIGH
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Fig. 7. Calculation of temperature from

internal energy.

and TL@W and determine the value of both
curves. If curve I is above curve II,

the intersection is at a higher tempera-
so set TL@W = T.

the intersection

ture value, If curve IT

is above curve I, is at
a lower value, so set THIGH = T.

the process until THIGH and TL@W are the

Repeat

same.
TMAX Maximum temperature in the mesh
(ev). ’
DMAX Maximum density in the mesh
3
(mg/cm™) .
DMIN Minimum density in the mesh
3
(mg/cm™) .
ET@T Total energy deposited by particles
(7).
TAVG Midpoint of the time interval (s).
THY Total energy lost from the mesh,

summed over all cycles (J).
The following quantities are printed and
written on tape:
ET@T, EABS, EL@ST, EEMIT, ECEN, RE, RA
RAVG, TMAX, DMAX, DMIN, and THY.
E. LISTING
LISTING writes REEFER mesh data on film,
and it is called only at output times, T@UT.

The data written, for each cell, are

I, J Cell indices.

X, ¥ Radial and axial coordinates of the
(lower left-hand vertex) of the
cell.

EPART, EMSN, TEMP, FSN, SIGPLC, BETALC,

and RZEDEN.
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V. Sn SOLUTION OF THE RADIATION TRANSPORT
PROBLEM
Overlay 4, 0 (GREYSN) computes a grey

(one frequency group) solution to the ra-
diation transport problem, using the Sn
nethod.

A. Overview of the Overlay

The primary overlay for the S, radia-
tion transport is GREYSN, Overlay 4.0,
which computes variables used in the calcu-
lation and calls the secondary overlays.
1. Overlay 4.1 CYLSN
CYLSN performs the Sn solution to the
radiation transport problem in RZ geometry.
2. Overlay 4.2 SNESTEP
SNESTEP uses the energy fluxes com-
puted by CYLSN to advance the internal
energies and temperatures in the mesh cells.
3. oOverlay 4, 3 SNgUT
SN@UT is the output program for the S,
overlay, and it is called only at output
times, T@UT.
B. Calculations of Overlay 4
1. GREYSN
GREYSN initializes parameters

ALPHA Implicitness parameter, originally
read as input by #FFWEGY
(0 £ ALPHA £ 1). ALPHA = 0 leads
to an explicit calculation (no
scattering); ALPHA = 1, to an im-
plicit calculation.

ISN Order of the S calculation, origi-

nally set to ISN = 4 by @FFWEGHE.
Both parameters are stored in common block
CRIMSN by @FFWEG@. GREYSN does one mesh
loop calculation and computes mesh variables

and some totals of mesh variables.

CENTXij Radial coordinate of the cen-
troid of cell ij (km).
CENTYij Axial coordinate of the cen-

troid of cell ij (km).

CENTX and CENTY are the arithmetic means
coordinates, re-
They are

of the radial and axial
spectively, of the cell vertices.
not used by GREYSN, but are required for the

analysis of dump tapes.




SIGPLCi.

3 Planck or Rosseland mean ab-

sorption coefficient (1/km)
associated with the temperature
and density in cell ij, inter-
polated from the equation of
state table, SPTBL.

Explicit radiation source in
cell ij (J/km3—sr).

= 14 4
RZEDENij = 3.2757 x 10 (SIGPLCij)(TEMPij )

RZEDEN, .
1]

where the constant is %% .

FSN Absorption probability for ra-

ij
diation in cell ij.
FSN - 1.0
ij l+c (ALPHA (BPij) (SIGPLCij) (DTR) '

where BP, . is the radiation derivative as-
sociated with the temperature and density
in the cell and is interpolated from the
equation of state table, BTBL. When

ALPHA = 0, FSN = 1 and there is no scatter-

ing.

AVINTij The average intensity is set
to 0 in all cells before the
start of the iteration.

RSN, Radial coordinate of vertex
i = X(1,2) (km).

ZSNj Axial coordinate of vertex

-3 = ¥(1,3) (km).
ESN Total energy radiated (J).

2.

ESN = 82 E

The principal time interval calculation
is in SNESTEP, but the time interval is
shortened, if necessary, at the ‘end of

GREYSN.
2. CYLSN
CYLSN computes the Sn constants,
SNC@N(I) I =1, 181.

These constants are computed by sub-

(RZEDENij)/(RvﬂLij) .

routine SNGEN on the first cycle and on any

subsequent cycle when ISN is changed.
Bi Area of the top of cell i (for
all j) (kmz), = 1T(RSN§+1—RSN§) .
The rest of CYLSN is devoted to the S, it-
eration.
AVQ}LDij Average intensities from the

previous iteration.

AVINTij Newly computed average inten-
sities. '
In GREYSN, AVINTij has been set to 0 for
all ij. On each iteration in CYLSN,

AV;ZSLDij = AVINTij, and AVINTij is recomputed
by subroutine SWEEP.

The process is continued until AVINTij P
AV¢LDij for all ij.

ISTEP is the iteration counter.
calculations (ALPHA =

For explicit
SNC@N(182) = 0.0), only
one pass is made through SWEEP.
The calling arguments of the subroutines in
the CYLSN overlay are summarized in Table I.
SWEEP. Subroutine SWEEP is called by

CYLSN. SWEEP and its dependent subroutines
IN and @UT perform the Sn calculation.

The mesh variables computed by SWEEP are:

AVINTi.

5 Average intensity of radiation

in cell ij. (J/cm?-s-sr),

EM¢MLCij Vertical component of radiation
flux in cell ij (J/cm-s),
UM¢MLCij Horizontal component of radia-
tion flux in cell ij (J/cmz-s),
F¢UTLCij Net rate of flow of energy out
of cell ij (J/s),
TABLE I
SUBROUTINE PARAMETERS
CYLSN SWEEP IN,@UT REMARKS
ISN SN Defined in text
RSN RSN R Defined in text
B B B Defined in text
SNCEN (LBET1) BET1 BETA Sn constant
SNC@N (LBET2) BET2 Sy constant
SNC@N (LU) u U sn constant
SNC@N(LE) E B Sn constant
SNC@N (LW) W w Sn constant
AL AL AL Defined in text
BR BR BH Defined in text
BB BB BV Defined in text
IBAR 1T iT Defined in text
JBAR JT JT Defined in text
NN NN NN NN = ISN/2
MM MM MM = ISN(ISN+2)/8
AVINT AVINT Defined in text
AVgLD AVELD Defined in text
s s Defined in text
cT cT Defined in text
uMgM  UMgM Defined in text
EMgM  EMgM Defined in text
FPUT F@UT Defined in text
1.0, ES ~1.0 in downward calc, 1.0 in
-1.0 upward calc.
pzZP DZP DZP = 2wD2Z
D2 D2 DZ = ZSNj§1—ZSN
JML J JM1 = index of row being calcu-
lated - 1
AVNEW AVNEW Defined in text
M1 Ml =MM + 1
H2 M2 = 2MM
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SUM = Z E‘¢UTLCij .
1]

SWEEP computes the constant M2 = 2%MM,
the total number of angles for which fluxes
are to be calculated.
ble value of M2 is 72.

SWEEP calculations are done one row at a

The maximum permissi-

time, and they utilize row variables, (which
are the mesh variables for the row), and
intensities.

F¢UTi = F¢UTLCij .
EM¢Mi = EM¢MLCij .
UM¢Mi = UMﬂMLCij .
AVNEWi = AVINTij .

CTi = SIGPLCij .

Si = (RZEDENij)(FSNij)
+ (AV¢LDij)(l—FSNij)(SIGPLCij)
(radiation source).
BBi,m Vertical intensity for direction
m, m =1, M2,
BRj—l,m Horizontal intensity for direc-
tion m, m = 1, M2.
ALk,i Angular flux k = 1, NN
The maximum dimensions of the variables are:
Row variables I = 100
BB I=1:00, M= 72
I xM= 7200
BR J =101, M = 72
(J-1) x M = 7200
AL K=28, I=100, Kx I = 800

SWEEP first computes the downward flux row
by row, starting with row JPl1. The downward
intensities at the top of the mesh (BB) and
the inward intensities from the right (BR)
are set to 0. The row variables, F¢UTi,
EM¢Mi, and UM¢Mi are set to 0, and AVNEWi,
CTi'
Subroutine IN is called to compute row

and Si are computed.

variables and new intensities, from right
to left, and @QUT is called to work from left
to right.

When the row has been calculated, the row
variables are stored as mesh variables.

When the bottom row is reached, the process
is reversed and the calculation is made from
bottom to top. The upward intensities at the

bottom of the mesh are set to 0. The Yow
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variables F¢UTi, EM¢Mi, and,UM¢Mi are ini-
tialized to the corresponding values of the
mesh variables.

3. SNESTEP
SNESTEP advances the energies and tem-~
peratures in the mesh cells.

(—F¢UTLCij)(DT¢LD)(RV¢Li.)

= J
SIE;. = + SIEij ’

13 op x 10'IS(R¢ij)

where DT@LD is the time interval of the

radiation transport cycle. TEMPij is found
from SIEij by the iterative procedure de-
scribed in Sec. 1IV.
Other variables computed are:
SIET@T Internal energy, in excess of
ambient, (including radiation)
in the mesh (J).
URT@T Radiation energy in the mesh (J).
PWR Total radiation along the mesh
boundaries (J/s).
EL@ST Total energy lost from mesh during
time step (J).
EABS Energy absorption rate during time
step (J3/s).
PWR2 Time rate of change of internal

energy (J/s).
The radiation transport time interval is
calculated@ by SWEEP.

DTR Initially, the radiation time in-
terval for the cycle being calcu-
lated, then the interval for the
following cycle.

DT@ZLD Interval for the cycle being

calculated.

During the cycle being calculated, let
ECELLij be the total internal energy in
cell ij and PMARK = [F¢UTLCijl, the rate of
energy change in cell ij. The energy change
in cell ij during the cycle is (PMARK) (DTR) .
DTR must be such that the energy change does
not exceed 15% of ECELLij, in any cell where
TEMPij > 0.1 ev. Then,

XDTRij =

DTR = mln(XDTRij).

DTR may be modified further by GREYSN.

0.15 (ECELLij)/PMARKij,



4. SN@UT
SN@UT plots the magnitude and direction
of radiation in each cell. These are two
plots, one of the entire mesh and another

of the region of interest around the Bubble.
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APPENDIX A

INSTANT Y@KIFER

TABLE A-I

YPXIFER PROGRAM ORGANIZATION

Overlay 0, 0 YPKIFER Overlay 3, © MCRT
pgp PAKFN@
FILMCP UNPKEN
GETEMP Overlay 3, 1 REEFER
DBLINT FLUSR
SEARCH PPMEGA
Overlay 1, 0 @FFWEGH PFREQ
MESHMKR SUBSCR
PARDEN CR@SS
PARTGEN CENTR@Y
NSTART WALK
Overlay 2, 0 YOKKY WHERE
overlay 2, 1 PHASEQ Overlay 3, 2  ESTEP
Overlay 2, 2 YPKPBUT Overlay 3, 3 LISTING
PARPLAT
Overlay 2, 3 PHASEl
NADD Overlay 4, O GREYSN
Overlay 2, 4 PHASE2 Overlay 4, 1  CYLSN
Overlay 2, S PHASE3 SWEEP
REZPNE N
PARTM@V gur

SNGEN
Overlay 4, 2 SNESTEP
Overlay 4, 3 SNguT

TABLE A-T1

YBKIFER COMMON BLOCKS

Common @FFWEGY YPKKY MCRT GREYSN DUMP

STATE x x x x

RED x x x x x
PINK x x X X
@RANGE x X x
WHITE x x x
YELL@W x x
GREEN x x x
BLUE x

LAVNDER x

SILVER x x x x
CRIMSN x x
SN@WITE x
MAUVE x

SENSE x x x x

25
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TABLE A~III

YZKIFER FILES

Y@KKY Class 2 Permfile
File 1 Y@KIFER program
Pile 2 Equation of state and opacity data
File 3 NEXTWAY program
PURD Purd input data
PURD is identical to Fileset 4.
YSKIFER Overlay file
Fileset 1 Census particle storage file
Fileset 2 Temporary census and bank particle storage file
Fileset 3 Energy deposition data file
Fileset 4 Purd input file
: Fileset 4 is identical to File 1 of PURD
Fileset 6 Equation of state and opacity data file
Fileset 6 is identical to File 2 of Y@KKY
Fileset 7 Dump file
Fileset 12 Film file
TABLE A-1IV
STPRAGE OF MESH VARIABLES
@FFWEGH YPKKY MCRT GREYSN DUMP
T X,XPAR  X,XPAR X X X, XPAR
2 R,YPAR R,¥YPAR R R R, YPAR
3 Y Y Y Y Y
4 U u U U U
S \' v v v v
6 R@ R@ R@ R@ R@
7 MP, RMP,RCSQ CENTX CENTX CENTX
8 E E,ETIL CENTY CENTY CENTY
9 RVEL RVAL RV@L RVEL RV@L
10 M, RM M,RM,VP RM
11 p,PL,EP,UP
12 UTIL,UL,CQ EM@MLC
13 VTIL,VL UMZMLC
14 ROL BETALC  .F@UTLC
i¥ SIE STE SIE SIE SIE
16 DELSM SIGPLC SIGPLC SIGPLC
17 UG,GRIR RZEDEN RZEDEN RZEDFN
18 VG,GRIZ FSN FSN PSN
4 8

Ay

CARD

CARD

CARD

CARD

CARD

TABLE A-V
Y@KIFER INPUT CARDS
GENERAL INPUT CARDS

7 CAROS
READ BY OFFwEGO

l} HEADER CARD
FORMAT 12A86
NAME PROBLEM IDENTIFICATION
2 UNIVERSAL AND RADIATJON THRANSPORT DATA
FORMAT 6L12,4
TIME PROBLEM STARTING TIUE
OIR INITIAL KYDRO AND RADIATION TRASNSPORT TI«bk IMTERVAL
cyiL 1,8 FOR CYLIMDRICAL GEOMETRY
@,2 FOR PLANE GEO“ETRY
GROVEL 2,0 FOR PURE EULERIAN CALCULAYIO™
. 1,80 FOR PURE LAGRANGIAN CALCULATION
2,0 FOR REZONE
GRDVEL 1S ~OT uSED IN S§i CALCULATIONS
ALPMA 2,8 FOR FJLLY EXPLICIT RADTatIO™ TRa*SPORT CALCULATION
1,8 FOR FullY IMPLICIT RADIATION TRANSPQORT CALCULATIO
(0,0 GIVES SMALLEST TIML INTERVAL, l.» GIVES LARGEST)
3 BASIC MESH DATA
FORMAT 216, 2FE12.4
18AR NUMBER OF CELLS (RADIAL)
JGAR NUMBFER OF CELLS (AXIAL)
YBASE Y~CONKDIt aTE F VERIEX 1,2
REZYR YeCUCRO1HATE OF VERTEX (,JdMI0+2
4 VARTASLE MESH DaTA
FUORMAT 316, bX, 3E12,4
1uNF NUMBER OF UNIFOM CELLS (RAQTAL)
FOR A UNIFORM ~ESn JUAFz]1RAR
JUNF NUMAER OF UNIFORM CELLS (AXIAL)
FOR & YLIFOR™ *ESh JUsFsJuan
JalD NUMBER OF REAL CELLS BELOw nEZY.
THE axIAL IANDEX OF THE vERTEX AT THE “]1OPUINT OF
THE UNTFOR+ REGLION 18 J V42
OR INIYIAL JSTERVAL IN UNTFORM WLGINY (RaDIAL)
0¢ INITTAL I:WTERvaAL I+ UNIFOR™ REGINE (AX]AL) R
FREZ EXPAISIO!N. RATL OF ZUNES OUTSIVE OF UnIFUN~ REGION
FOR A UNJFORM ESn FREZ=1,0 :
S RYDRONDYIA>IC CONSTANTS
FORMAT 6E12,4
AL (Oto) COEFFICIENT IN PwASE3 MORENTU™ LQUATIN:S
USE A,1
ApM (OCe) CNLFFILTENT [N PRASES ENERGY AND MOMENT UM
ERUATIONS
USE 1,9
B® (Bo) COcFFICIENT IN PrASES MASS, ESERGY, AND AQMERTUM
EWUATIONS
USE 7.0
X1 (§ ) DETLRMINES FORM OF yISCQSITY (nx1 [~ PROGRAY)

1,4, #,2, OR 1,0




Le

? 1Y
TABLE A-V
USE ~1,0
My (L) INPUT VISCOSITY COEFFICINT
USE 0,1
LAM CA) INPUT VISCOSITY COEFFICINT
USE 0,6
CARD 6 HYDRODYNAMIC CONSTANTS
FORMAT 3E12.4
oM (W) PHASE2 RELAXATION PARAMETER
USE §,9
EPS CE€) PHASE 3 TTERATION CONVEXGENLE CRITERION
USE ¥,29201
ASG (@*) 2ERU TEMPERATURE SOUND SPEED
USE 1,0E=15
CARD 7 HYDRODYNAMIC CONSTANTS
FORMAT SE12,4
GM1 (¥ =1) GA“HMA=] (AMBIENT)
USE €,4
GR RADIAL GRAVITY
USE 9,2
62 AXIAL GRAVITY
USE =¢,081
REZRON INITYAL AMBLENT DENSITY AT REZYW
REZSIE AABIENT SPECIFIC INTERNAL ENEKRGY
B, UNIFORM BACKGROUND MESi INPUT
READ BY MESHVAR
UNIFURM REGION CARD FIRSY REGION
FORMAT 416, 4EL2.4
Ng NUMBER OF REAL CELLS BFLCa REGIC®
NR NUMBER OF CELLS BETAEEN AXIS AnND WIGAT pUOUMDAKY
OF REGION
NT NUMBER OF KEAL CELLS BELO~ TGP CF REGION
NL NUMBER OF CELLS HEWIEEN AzIS AMD LEF! HOU“.0ARY OF
REGION
vl RADIAL VELOCITY 1IN REGIN™
vl AXlaL VELOCITY IN REGION
ROI NENSITY 14 REGIUN
SIEl SPECIFIC IMTER“AL EnFRGY IN REGIC!.
UNIFURM REGION CARD SECOMD REGION
tee (A X]
UNIFORM REGION CARD LAST REGION
FINAL CARD
FINAL CARD LWNDICATES THAT AO MORE BACKGROUND SESK INPUT CAXDS ARE
10 BE READ
] IN COLUMN 12 CAUSES PROGRAM TO COMPUTE EXPOVENTIAL ATMOSPHERE

BACKGROQUND,
1600 IN COLUMNS 9=12 CAUSES BYPASS OF EXP ATH CALCN

C. RUBRRLE 1NPUT
KEAD dY MESHMKR
OmMIT IN PURD INPUT PROBLEMS

(Cont.)

LOCATION CARD FIRST BuUBBLE

FORMAT 216
Isus INDEX NF VERTEY AT BUBBLE CENTER (RADIAL)
Jous INDEX OF VERTEX AT BUMBLE CENTEN (AXIA()

BUBBLE DATA DECKX FIRST BUHBLE
1 CARD FOR EACH CELL IN 8UBBLE

FORMAT 2IS, 4ELS,S
11 RADIAL INDEX
JJ AXIAL INDEX
ROI DENSITY OF CELL .
81E1 SPECIFIC INTERMAL ENERGY OF CELL
vi AXIAL VELOCITY AT VERTEX
('34 RADIAL VELCCITY AT VERTEX

BLANK CAKD FIRST BUBBLE
BLANK CARD INDICATES END OF BUBBLE DATA DECK

LOCATION CARD
BUBBLE DATA DECK
BLANK CARD

SECOND BUHBLE
SECOND BUBSALE
SECUND BUBBLE

LOCATION CARD
BUBBLE DATA DECK
BLANK CARD

LAST BUBBLE
LAST BUBALE
LAST dUBSBLE

© FINAL BLANK CARD
FINAL BLARR CARD INDICATES THERE ARE M0 MORE BLBBLES 10 RE READ

0, PARTICLE I\PUT
READ BY PARTGEM
OMIT IN PURD INPUT PRORLEMS

PARTICLE REGION CARD FIRST PARTICLE REGION

FORMAT 6k12,4

DRPAR PARTICLE SPACING (RADIAL)

DZPAR PARTICLE SPACING (AXIAL)

.14 RADIAL COURDINATE OF LEFT HUUNDAHY UF PARTICLE REGICS
OR CENTER QF CIRCLE

Yc AXTAL COORDIMNATE UF ANTTOM OF REGICHY
OR CENTER UF CIRCLE

11" RARIAL COORDINATE OF RIGHT BOUNDARY OF REGION
OR RADIUS OF CIRCLE

Yo AXTAL CON]DINATE OF TOP OF REGICN

YO = @,¥ FOR CIRCLE

PARTICLE REGION CARD SECOND PARTICLE REGION

(] e
PARTICLE REGION CARD LAST PARTICLF REGION

BLANK CARD
BLANK CARD INDICATES NO MORE PARTICLE REGIONS TO BE READ
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TABLE A-VI

YPKIFER CONTROL CARDS

0. $JPB (NAME= , CL=U, PL= , TL= , UA=
1C=400000)

Cards 1-14 are always required

1. $JDF (SCT=200)

2. SOPERM (FS=Y@KKY, @AC=JD@,FSI=IDFSI)

3. SREWIND (YPKKY)

4. $@PEN (S=gLDPL, SCT=10000)

5. $CPPYF (I=YPKKY, @=gLDPL, Nel)

6. $REWIND (@SLDPL)

7. $@PEN (PS=FSET6, SCT=10000)

8. SCPPYP (I=YPKKY, @=FSET6,N=2)

9. $REWIND (FSET6)

10. $AFSREL (FS=Y@KKY)

1. SUPDATE (ASF=F)

12. $AFSREL (FS=@LDPL)

13. $RUN (C=S, I=C@MPILE)

14. $AFSREL (FS=C@MPILE)

+AC=

Cards 15-22 are required only for PURD input problems and may be

omitted for Standard input problems.
Cards 23-26 are always required.

23. $PPEN (FS=FILM, SCT=10000, BUF=512)

24. $@PPEN (FS=FSET1, SCT=10000, BUF=512, DEV=DISKA)
25. $PPEN (FS=PSET2, SCT=10000, BUF=512, DEV=DISKB)
26. SPPEN (FS=FSET3, SCT=10000, BUF=512, DEV=DISKA)

Card 27 is required only for PURD input problems and may be omitted

for Standard input problems.

Card 28 is required for restart problems and must be omitted in

new problems.

28. SCREATE (FS=FSET7, SCT=10000, PREMT=XX
Card 29a is used when a tape dump is required, card
dump is not required.

)
29b is used when a

29a. $PPEN (FS=FSET7, SCT=10000, BUF=512, ADISP=TAPE)

29b, $OPEN (FS=FSET?, SCT=10000, BUF=512)}
Card 30 is required for Standard input problems and
for PURD input problems.

30, SENSNCH (1)
card 31 is required for Monte Carlo, omitted for Sn
31. $PNSWCH (2)

Card 32 is required to read Planck mean opacities.
Rosseland means.

32. SPNSWCH (3)

Cards 33, 34 are always required.
33. $LDGF (LC=300000, SETA=I)
34. $STYP.

Unused control cards may be placed behind card 34.

must be omitted

Omitted for

TABLE A-VII
STRUCTURE CF FILESET 7 - DUMP FILE

Fileset 7 contains dumps for 1 or more cycles.
For each cycle:
rile 1 Record 1 Common blocks RED, SILVER, @RANGE,
WHITE, YELLZW, GREEN, CRIMSN
File 2 Racord 1l ICM block YLCl (mesh variables)

Record 2 ICM block YLC2 (marker particle data)

File 3 Record 1 Census particle data from Fileset 1
{Monte Carlo)
Average radiation intensities from
Pilesat 1. (Sn)
Energy deposition data from Fileset 3
(Monte Carlo)
Empty file (Sn)

File 4 Recoxd 1



APPENDIX B

THE NEXTWAY PROGRAM

NEXTWAY reads dump tapes from Y@KIFER and
plots the information on them. The program
generates a uniform mesh and interpolates
the values of the mesh variables to find
their values at the centers of the uniform
cells. These values are plotted. The plots
produced are:
a. Velocity vectors
b. Three-dimensional plot, rear view
c. Three-dimensional plot, rear view
d. Variable vs radius, through the bub-
ble center
e. Variable vs axial coordinate, along
the axis
Plots b, ¢, d, and e are plotted for each of

the following variables:

1. TEMP Temperature (eV)

2. SIE Specific internal energy
(J/mg)

3. R@ Density (mg/cm3)

4. SKE Specific kinetic energy
(J/mg)

5. RZEDEN Radiation source density
(3/cm3)

6. SIGPLC Mean absorption cocefficient
(1/km)

. P Pressure (M-Pa)

8. 1-FSN Radiation scattering proba-
bility

9. AVINT Average radiation intensity

(Sn only)
For Monte Carlo calculations, the following
additional plots are made:
£. Spectrum of production particles
(W/ev vs eV)
g. Spectrum of energy depositions
(W/eV vs eV)

h. Spectrum of escaped particles
(W/eV vs eV)

i. Spectrum of census particles
(W/eV vs eV)

j. Map of production particles

k. Map of energy depositions

1. Map of census particles

Input Cards

Card 1 Format 216
NXE Number of cells, radially, in the
uniform mesh. Default: IBAR
NYE Number of cells, axially, in the
uniform mesh. Default: JBAR
Card 2 Format 3E1l2.4
XR Right boundary of the uniform
mesh (km). Default: xij’at IPL,2
YT Top boundary of the uniform mesh
(km) . Default: Yij, at 1, Jp2
YB Bottom boundary of the uniform
mesh (km). Default: Yij’ at 1,2
Cards 3-5 TFormat 6E12.4
SCALEBi SCALEB, is the minimum ordinate
on graphs of mesh variable 1i.
SCALERi SCALER; is the maximum ordinate

on graphs of mesh variable i.
i refers to the variable numbers
(1-9}), The default values

are 0 and 1.5 x maximum value of

above.

the variable, and default values
are used when SCALERi = 0.
Output Cards
NEXTWAY punches a complete set of input
cards that contain either the previous input
values or the default values. The cards may
be used in subsequent calculations to main-
tain uniform graph scales from one tape to
the next.
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SAMPLE PROBLEM

0.09
34 68
20 40
0.1

1,0
0.4
0
1 22
1 1
2 1
3 1
4 1
5 1
6 1
7 1
8 1
9 1
10 1
11 1
12 1
13 1
14 1
15 1
16 1
17 1
18 1
19 1
20 1
21 1
1 2
. 20
i 20
4 20
5 20
6 20
7 20
8 20
9 20
1 21
2 21
a2
4 21
g 21
0
0
$0,010633
0
0

0,0001
060

20

1.0 |
1,000E-05
0,0

e 16715E~01
v16482E=01
*1576SE~01
+15678E=01
+15920E=01
¢16599E%01
e17523E=01
+18810E=01
022200E-01
+30170E=-01
¢ 42959E=01
+10529E*00
026498E+00
«48079E+00
«94772E+00
e16702E+01
+27825E+01
+25877E¢01
+13055E+01
s 12041EeN?

_VUUE.OI
«12041E¢01
¢12039E+01
+12035E401
©12030E*01
+12000E+01
*12000E*01
*12000E%01
«12000E+01
+12000E+01
+12000E¢01
+12000E+01
+12000E+0}
«12000€+01
«12000E+01

0,010633

Sample Problem - Input

0
o2
o0
.o

1,0
=0,0

DO Ol

0.0

240 160
1266
10633 00010633 lel

=1,0 0ol
00E=15
1 1.2 0,210
«14215E403 Q.
¢14340E*03 0
¢14049E¢03 0o
¢13862E*03 0e
¢ 13527E+03 Oe
©13026E403 0+
»12375E¢03 O
¢+1109TE*03 0
*90066E*02 O
064466E¢02 O
046143E¢02 0o
¢18199€E¢02 Oe
50252E+01 O
0 22653E¢01 Qe
«10976E+01 De
071019E*80 2. vl
.ggggsgrﬂo .‘.cd99E-01
s Loy +59321E-02
.~4V00E+00 ¢31855E=02
«21000E+00 *«91680E=03
«21000E*00 Oe
«2)1030E%00 ¢54952E%01
«21029E*00 ¢26936E~01
021026E¢00 ¢21007E=01
+21022E%00 012194E-0]
*21000E*00 ¢52932E%02
*21000E*00 *31001E-02
*21000E*00 019648E"~02
¢21000E*00 «70265E=03
«21000E*00 O
«21000E400 ¢ 4T239E~02
«21000E+00 e21657TE~02
«21000E+00 «17778E=02
«21000E+00 «12064E=02
«21000E+00 0e

0.,21266 0.2

SAMPLE Y@KIFER PROBLEM

APPENDIX C

0,
=¢97405€=01
020660E~01
*47920E-01
+44087E=01
*40373E-01
=119926E=01
=042262E~01
=+25553E=01
~¢521642€~02
+19662E~01
+91198€E~01
221146E+00

0347047
.VC'OI

+38295F =01
031167E~01
+19165E-01
¢ 16526E~01
¢6B596E~02
«16533E=02
+88885E-03
[ 2]
¢30953€E=02
«56656E=02
*72077€~02
+ 72622E~02
*49583E"02
*13865E=02
1142202
¢71110E~03
0o
*21510F-03
¢39861E=03
5201503
¢55175F=03

0.0

(Header)

1
2.
3.
4
5
6

~J
* o o

Background Mesh
Bubble Coordinates
Bubble Input

Marker Particle Input
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RCAYOK 1ICF
SAMPLE PROBLEM

PROBLEM STAKRTING TIME

GENERAL DATA
TIME 9., 0NOOF =2

RADN TRANSPORT DATA

n8/np/74

9,MNONE=H? SEC

ALPHA 1,0000F«00

MESH CONSTANTS

IBAR 34

TUNF 20

DR 1,n633F=r2
HYDRODYNAMICS CONSTANTS
Y} 1,0000F<01

LAM 6, 0000F~01

GR 0.

CONSTANTS SET RY OFFWFGOQ
NG 18

NBUF ARON

TAME 2,576TF=p?

NTR 1.0000E=05
JRAR 68
JUNF 40
D7 1,0633F-02
AnM 1,N000E+QO
oM 1.0000E+0G0
G7 -1, 0000E=02
NOT 63V
NeP 1
TFMIT S,0C0enE=¢e

BACKGROUND MESH VARIARLFS

EXPONENTIAL

O~ PSS W <

ATMOSPHERE CA( CULATICON

RO

1,2300E+09
1.2284F40n
1.2769F+n 0
12753F¢nn
1.2738F+nn
‘o???ZF‘OH
142207E+GH
1.2191F«qn
1,2176F+qn
1,2Y61E+~

'o?‘l IS
’ L1 3F4ny
1a0126F 400
9.9672FE~p1
9,7951F«n)
Qobf92E‘ﬁ‘

SJE TEMP
2.1P00F=01 2.5267E=02
P?«10060E=01 2+5267€E~02
P.1n00FE=C)1 2+5267€=-02
P41000FE-01 2+5267FE~=C7
PelOCNAF=01 2¢5267F
Pe1nC0E=01 2-7 =02
PeINOOE=-N" ~C6TE-02
Pealnn” . 2¢5267E-02
- ur=0] 2+5267E=02
e IN00OF=01 2.5267E=-(2
2. 1000F=-01 2Pe5267F-02
2:1040E=0) 2+5267E=-(2
2. 101 0F=N] 2e¢5267FE=C2
Pe1000FE=p) " 2+5267E~02
?+1000F=01 2:5267E-(2
P«1000F=n]1 2+5267F=~C2

Sample Problem -~ @FFWEG@ Output

CcyL

YBASE
JMID
FRFZ

BN
EPS
REZRON

NBP
ANC

l1e0nQO0OE+QQ

0.
20
].]0006090

0,
1,0000E~05
1.2000E+00

3
5.0000E=02

GRDVEL 2,00G0E«G0

REZYU0 2,1266E~01
KXI -1
ASQ IUOCOOE-IS

REZSIE 241000E~01

NPCMAX 50

MU
GM1

1,0000E-01
440000E~01




BUBBLE VAPIABLES

1BuB

II JJ
1 1
2 1
3 1
4 1
S 1
6 1
7 i
8 1
9 1
10 1
11 1
12 1
13 1

19
1 20
2 20
3 20
4 20
5 70
6 20
7 20
8 20
9 20
1 21
2 21
3 21
4 ?2)
S 2)

PARTICLE REGINNS

DRPAR
XC 0.

1

1,0633F.02

DZPAR
Yc

JRUR

ROI

1.A715€=-02

106482F-02
1e¢5765E=02
1.5678€E=02
1+592GE-Q2
1+6R99E=02
1:76823F=02
1+8RIQE-02
?.2200E-02
3.0170E=02
4,2959E-02

‘.”rnh

1e¢NCOESCO
1.20060E+00
1.2000F+00
1.2041F«00
1.2739F+00
1,2035E+00
1,2030E+00
1.,2000E+00
1.2000F+00
Ve2000E+00
1.2000F+00
1.2000F+00
12000E+00
1.2000F+00
12A00F+00
1.2000E+00
1.2000E+00

5656 PARTICLES GENERATED

22
SIEI

1.,4215F+02
1¢4340E+C2
1¢4C49E4+02
1 ¢3862E+02
1¢3527E¢cC2
1:3026E+02
1e2375E+Q2
1¢1097E¢+02
9.0066E+01
6e4466E+?
"o’

- ul
¢e1018E=01
241000F=C]
2.1000E=01
2.1000E-C]
2+1030E~01
2.1029E~C]
2.1026E~C1
2+1022E~G]
24.1000E~01
2.1000E-01
241000E=~0)
2¢1000E-0C1
2+1000E=0)
2¢1000E-0)
2:1000E=-0)
2+1000E-01
2+1000E~01
2¢100nE-01

1,0633E=-02
2.1266E-01

Sample Problem - @FFWEG@ Output (continued)

ur Vi
0. 0'
~9,7405E=02 O,
2+.0660E~02 O
4,7920E=02 O
4440B7E=02 O
4,0373E=02 O
~1.9926E=02 0.
=4+.2262E~02 0.
-2,5552F _
-uf1E=02
.-re=02 3.9921E-02
1.9165E=02 2.2299E-02
1.4526E-02 5.9321E€-03
6,8596E~03 3,1855E=03
1,6533E=-03 Y.l68uE~-04
8,8885E=04 0,
0. 5,4952E-02
3,0953E-03 2,6936E-02
5,6656E=-03 2,1007E~02
7.2077E=03 1,2194E-02
7.2622E-03 5,2932t~03
4,9583E-03 3,1001E~-03
1,3865E=-03 1,9648E-03
1,1422E-03 T.0265E-04
7.1110E-04 [+ 1
0 4¢7239E-03
2.15105'04 2.)657@‘03
3.9861E=04 1.7778E-03
5,2015E=04 1,2064E=03
5.5178E=04 U,
XD 2,0000E=-01

TEMPY

1,9657E+00

149693F+00
1.9575€+0¢
1095085‘00
19398E+¢0¢
1e9240E¢0n

. -

4
2.5963L=02
2+5733E-02
2¢5447E=02
2+5298E~-02
2.5288E=0?
2,5267E=02
2.,5267E~02
2.5267E=02
2.5302€-02
2.5301E=-02
2.5297E-02
245293E=-02
2+526TE~02
2.5267E-02
2.5267E=02
2.5267€E-02
2.5267E=02
245267€-02
2¢5267E=02
2+5267E=02
2.5267E-02
245267E=02

YD 0,



PROBLEM CYCLE 0 HYDRO

T 9.0000E=n2 TO 9.000NE=0? DT
TE 3,9804F4+13 TY 3,5094E+)3
UMOM  2,3669E=-03 VMOM  B,34B1E~-09
TMAX  1,4341F+n2 ™ 1
TGMX 2.7772F«(3 176 3
DTV ITi1l InTv R
DTC I111I IoTC R
REZONE CNNSTANTS

AL:] 3.7921F=n1 VTT 9.3106E-08
FC3 6,2380F=-01 FcP2 7.6406E~-10

Sample Problem - Y¥Y@KKY Output

PROBLEM CYCLE 1 RADN TRANSPORT
TIME 9.0000E-n2 Y0 ©9,0010F=02 DTR
INITIAL ENERGIES
RADN 7.3413F«08 INT 4,5563E+14
IJMIN 1226 STEMIN 3,9273E+09
PARTICLES

NGFN NCEN
SOURCE 476 o
BANK 201 0
BANK P70 0
BANK 354 0
BANK 168 0

37302 DEPOSITION SAMPLFS

PARTICLE FNERGIES

EMC 6,3629F«12 ERAD
FINAL RADIATION ENERGIES

EMC 64.3629F+12 EARS
ECEN 0, RE
PABS 6,3624F+17 PLOST
TAVG 9.0005F=02 TMAX
ol 5.3919E+01 CyCLF

Sample Problem - MCRT Output

Ne

TK

CIRC

JTM
JT6

JOTV
JoTC

uTt
rcx

1.00600k=n5

KRIN

UMIN

NBANK

67
90
118
56
0

DUMPED TO FSET3

6,3629E+12

6.3624E+)2
9.9963E-01
4,4198F+13
1,9693E+00

1.8923E+01

ECEN]
ELOST
RA
PEMIT
UMAX

101MP

1
4,7105€¢12

«3,0656E-04

23
32

R
R

2.4518E=-08
6.2689E=01

4,668TE+12
9.4762E=~01

NDIE

2523
n
152
298
168

0.

4.,4198E+08
1.,0003€E+00
6¢3629E«17
3.9035E+00
2.5108E+02

1TERS

IESCAP
156

o0

EPOT

TOTAL
TMIN

EEMIT

DMIN
NDUMP

1,9178E+13

4,6030E+14
1,1769E~01
NMOVE
11402
6868
9546
7684
168
6.3629E+12
1,5678E=y2
0

NCOL

5752
6888
9526
7496

TIAMB 4,2044E414

THY 4,4198E+08



9€

PRORLEM CYCLFE 33 SN RADN TRANS
TIME 9.5058E~02 TN 9.518lE=-0n2 DTR 1.2289E-14 ISN 4
ESN 2,0137E¢19

CYLSN POWER
SUM 3,9146E+13

1 SN ITERATIONS

ENERGIES

S1E 3.,5796E+13 URTOT 5,5738E+08 ELOST -1,1830E+04 EARS 3.3831E+10
POWER

PWR 9.6262E+07 PWR2 ~3,9746E+13

TIME INTERVAL DATA

DTR 1.1414E~-03 1Jnr 913 POWER 3,9199E+12 ECEIL 2.9R27€+10
TAVG 9,512nE=-02 TMAX 1.9304E+00 OMAX 3.7153E+00 OMTN 1.4366E-02
cP 2.T141E+02 CYCLE 1.8005E+0l TOUMP  2.9776F+01 NDyMp 576270

Sample Problem - GREYSN Output

OATA WRITTEN ON FSET 7
TAPE OUMP AT 9.5181€=02

Dump Indicators




APPENDIX D.
FLOW DIAGRAMS OF THE Y@KIFER
OVERLAYS AND SELECTED SUBROUTINES

L souh P2 far wthor qucle

. ) T YOKIFER
SFFYIES " SET7 to THE
019433 l,% Relasce &UT, FTLM OVERLAY 0,0
Comrﬂa Comrv‘k
TITL TI TDUMP
Cet HOUMP <O
3
inhaliee
TOUMP MDUMP
I T
Calt Duvwp
Yérry o - Oste to Frev 7
Overlay 2,0 Compute KDUMP
Calt
GREYSN

Ov'rlﬂg 4,0

Monre Tor/o ——|no

TR Copife ot Compute
MZIRT T2 TCYCLE ToumP
Overias 3.0 TEyar MMP

-~ 4,  OFFWEGQO

(et i Red - [pirt Corcp e
ld:iufn‘izh’on_ o rput CGuda . L . P ITAB _ .. OVERLAY {,0
Dile
St Compute '~ 7' 71 777 - Cm-;v;‘; -
JovimHE JoaTHe Yar s | - - M, E

JInTcHS (a1 112

4 Yy ..

‘h_l"-s-ct Com| £ i —__ T Q’ﬂp Q .-. _-_

wm Conctamt L 1. RM _ . |~

~ontants il cels)
3
L A L. A @l =

- ; [T S
Reod ¢ Przcizs 1 [Cam - 1 ¥ :
£q.f Chale METUMKR. L . relurn .Y o

(F €)

4 v _

BRI AT
| NaME _ELLMC o
Jsbl: < yes

o T
\.? /t-no dump -resd cands _—
o dap o .

—_— - I e
- Red ¥ Zhore Red fr7 1 “iRead et g7 "1
| Dump . - o . NAME [PORD Proltran _@
(Fet 7) or'y

- .
N0_. _read rxeer desp

L —

a4



Crarg.ute

YR L,
U orm ety

unifarm e

Coﬂp-}c
X YR For .
ot ars red

Read

M8 NR NL 15T

VL VL PPL ZLEL
far ynsfarn. reg ron

PO YIor rep s —

wre exp.o/a. bkpd

Covpuite,

o — e

for axp. OV

lu v RO STE TRMP

MESIINMKR

Keod
TPUB TBUS
M bubbles hare
eont rm d ) Cail |
TBUB:-07 = 4+  PARTGEN
o
Read |
LIy
RPL STLT UL VI

At data for b bbe
has b read

o= PULD probbuy

retom o o
Srov/ar il

weh rryon

Bevatorm region

bipens
espst

36

Y
Om.’x{ 2,2
vixgoT

v
F(T",/:’_r"iy 2,3
PHAZE |

T ok

Orrby 2,4
PHASZ

return o
$ <alc anofher

— f— huydra agle
Eay 25 . —

FHASES

o s=cale vadn trangil aycle

&b

Compute
U v RO STE TEMP PURD IMPUT
Sor bubhle )
return forsnre
dara
relvrn
b‘.nt.!"l: )l Comr gta
e 12 TR
ETQT TE
TMDT

Pern M3e2e LOoD

. !

lodrs
NIYC ~MOT T

et Te2,TP! "
1:1,184R . R vT NMIT
1 aer )t - - 1&4
™AMoL T T TK £rPT
POTE UNMEM TLANMSY
- yralrg l
T T TCampute T i‘(‘jb,-
T MAX UV ViiiM
1M JTM SRS
Compube C2na
A -.Jemd o o 4 - — jiwvax
e J16 ITA JTM
1 SMM& T /‘,@ﬁ
CXRC TEMX
s TG
1 = Cte
I ;:h oI Ty
R A T IDC 0T
doep———— 4 - —

reforn

End Mech Loop

I PHASE O

OVERLAY

2,1




Croy ty
s G} KO
; YOKOU
v OVERLAY 22
Modh Fy Parameters ’
for Rwan of . .
tleres Plots
o
A . _
|Catt__
PARPLDT .
T NTHRU ner
NTHR) ==~}
-1 Al zos
13wl 27 3er2
. ' 2 vel
o 2 37ye/
-0 l-l.o,l,z 5 g0 fo cor<ours
Camzats  VFAX D D AT
Plot.Zones | . _._ o J___ ] NTHRU S NTHRU +4 o= It 600 -
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—...| Denuty It Ereray
Vorbey Vekoerhy
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19,2 ¥
D"W ﬁl > r T ’ ’ ’ T
Finsr o Irissort Reut Plot :
B v Parameters
2 - .- . o Vl]
T T T T Pres-ura [terghon
ComPuh rRL
UL vt PL
NUMLT
OVERLAY 2, 4-
Tie e Cale.laten Firzt Mech Loop
Compite
MCYC DT TIME Compute ETZL
orv DTC TV
tirzt Mezh Loop pm i
OVERLAY 2,3 | Second Mezh Loo
Covple Nordzs Compole ROL
m|
Corpule GRIRGRIZ ETEL on boordartic
uTIL VTIL
Secord Mezh Loop Thm:) Mezh Loop
Lomesle P,
e PhL RCs@
& DELSM Comf”*z E
UL YTIL




JTPLDE R=LTR
KEEP «0

]

T2sTIME +DTR
oT¢LD « DTR
DTR = 190

y

EINT EKIN

'| UWTOT ZTAMIN

mempufg
Zenstants

o —

1

(Gutput ~ — 1
NCYC TIME

lkods Tarlo

PineEvlersan
or

Poreloprargion

Reznre

Thied M~ g Loep

Comprde  RMIP

Call

REZONE

’.‘o'.r.ﬂe uG v
XY R

Fieet M2z Ler

Tompute MP EP
e
orc

Sc_«;n:{ Meh Loo

Compste R E

.s‘a'_pubﬁ
CENTX, CENTY

BETALC, ST6PLL
RZEDE N, FSCAT

A

Compute
€INT EKIN
VRTOT
STEMIN DR

loop

Compute
DR EALL

TZ DIPLD

Out put
URTOT EINT EXIN

Overlag 3,3

Overbt 3.3
LISTING
et KELP sNCYC

DTR clen

AL
STEMIN ele

reforn ‘ar nev?
hydro cycle

.

TIME=T2 _]

uP VP

fourth Meh Loop

Gompte UP VP

A

OVERLAY 2,5

Ffth Mo b e

Compule UV
"M RMP

1

Sucth Me:h Loop

Compute STE

TEMP

(Calt

Oy

PARTNMIV

Frwicg

ey

MCRT
Overiay X0
— TIOLLER = DIR |

s

)

ore: T-TIME

IS

do arofher
rodn 1rany®
cycle

o

reluwrn
arcihor
radn '/.m,f!‘
crlen

38

PHASE 3

—e(reon )



L REEFEER

Indabee ) '
e e e i —___ OVERVIEW _ -
ID NFLUSH :
IBANK . B EMC
ECEN ECEN!
Catl
[
& - [Gapor -
- EMC ERAD  __
CENSUS &CENI
PARTICLE.
CALCULATION
r,s,ODRCCELE —~(-return- ) -
ART | a1
CALCULATION
no parrchee ges
y .r/a/f:/ n borx
Copy,
Foxt. 2 —» Feet |
BANK PARTMICLE
i CALCILATION)
Ledurn Yo read picre_porticle dsta
JL < refvrn o JroLess prevt portscle
- - fucle dicd
Intiole | “'L":?',:.%:””h Aa iyt €4 Partrie Loop
Cencus Poramelers i . s.(f1E <0 { > \
s A ? s 4
VA
Read Foat | partecke
Data for up to ()l /
500 P ficles
redvee more d3%5 07 e
port /:A’ " s
energy
yes consvs porticle — of dofa Fas beon resd
L0 ~ -
Begin Parficle Loop .
. NCEN :NCEN« | CEN=
Compile e oach [ &  |XPRT=XEDEN | ¢ A S ecen secene Y *‘rlsfmmx
parfide read EPART LNGP
ampuh Cmﬂfe | Ouipvt
Partecle NCP EPART . ‘ <
Par awneinrs ~54 ¢ | NBANK:NBANK1 gl @ A Censuz Dota
,'
.r///'/wr//r/c l
(Call Set Store on Fsat 2
WHERE WALK . ] = S
1o HERE v pxarefers o4 Brixle Fyrameters
i Frre
Cerpute Call R Q
c:e“u"x"’;"‘ of 4 WL = NCP=NCP- ! CENSUS PARTICLE
CALCULATION
focle
, P lired
nacre ports o spid portrle
/ B
< ues Ncp?zn
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Ietltze '

Sourte Pararzehers

retvrn for rext cell

-3

Call
A

(Y WA LK

NC&N:MCEN ¢ |

R eceN: ECaN +
EPART

NBANIK * HIBAP I+ |

! -

A Saes Prix'e
Date

|End Mrsh Loop

JCEN = JCEN 1 AICEN
IBANK =L8ANK +
NEAMIK? NBE

y

Ouviput

N i e

loreneareaenty

a— oW cehls Frushed

 REEFER

LBANKINEANK ‘1280
LDBATH «0.0! A SEM DY
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ESTEP

OVERLAY 3,2

SNOUT

OVERLAY 4,3
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APPENDIX E
INDEX LISTING OF THE Y@KIFER PROGRAM

SEARCH, DBLTNT, GETEMP, PAKFN@, and UNPKFN are written in
CPMPASS and are not included in this listing.

1 OVERLAY (YOKIFERs 0 0) YOKIFER F]

PKOGRAM YOKIFER (INPs QUTy FILMy FSET1s FSET2s FSET3s FSETAs YOKIFER 3

1 FSET6s FSET7s FSETIZ=FILM) YORIFER 4

2 cCHMun /STATEY/ NOPTy NOPDs NFRGe_OPTMP(30), OPDEN(10)¢ ALLKOM 2

1 FREGW(100)« SPTBLI310)s PTAB(300)s ETABI300) ALLKOM 3

2 BTBL (300) ALLKOM 4

3 CCMMON /YSCl/ AASC(5459) ALLKOM 5

. CCMMON /PINK/ I fJs IJve 1uPs U ALLKOM 6

5 LeM zyLcly AAl (131000, ALLKOM 7

6 LCM /YLCE/ AA2(131000) ALLKCH 8

7 LCM /RLcly SI6A(30000) ALLKOM 9

8 CCMMON /RED/ NAME (1Z)s 0Ty DTR, EM10s GRDVEL, IRAR, 1JPS, ALLKOM 10

1 IP1s ISCF1s 1SCF2s ISC2s 1SC3v ITVe JBAKS ALLKOM 11

2 JP1y JP2s NCYCe NDUMPs NUs NOI+ REZSIEs TAMBY ALLKOM 12

3 TEMP (750014 T TIMEs TOUTe TSTARTs THY ALLKOM 13

9 CCMMUN /STLVERZ  FIPALs FIPXRy FIPYty F1XLY FIXRe FIVY8y SILVER 2

1 IPXLy LIPXRy IPYBs IPYTs 1XLys IXRse 1YBs SILVER 3

2 IYTe FXCONVe PXLs PXKe PY8By PYCONVe PYTe SILVER 4

3 RIbAKs VVy XCCNVe ALY XRs YHs YCONV, YT SILVER S

1y CCMMON /ORANGE/  ANCs ASGe A0s AUFAC, AOMe BOs COLAMUs CYLo DRANGE e

1 DIPOSs EPSs LMI4 LRy Gle 1M1y ORANGE 3

2 TIECPy P2y 1TAB(LOG0) e UNMy JP&s KXI9 LAMY DRANGE 4

3 LJP2y Mte NPTe NQIB, NGI2¢ NUMIT OMy ORANGE 5

. OMANCe OMCYLs RE{RUNY RELYQs THIRU VIEM ORANGE 6

1 CeMMoN /WHITEY NRVALSy RVALS{73)y NANGLSs ANGLES(35), TNEUT ORANGE 7

12 CCMMON /YELLOW/  DTCt DTCSAVs DTO?® 0TV? UIVSAVS YELLOW 2

! DVUYs LUTCs IDTVs JUTCe JOTVe RODT YELLOW 3

13 CCMMON /GREEN/ ALPHAY ABPy NBUFs nSHPe NPCMAXs JCEN, TEMIT GReEN 2

14 CCMMON /CRIMSN/  SALun(183). 24 CRIMSN 2

15 CCMMON /SENSEZ JSHIChly JUSWTCH2e JSWTCHI SENSE 2

16 2001 FCKMAT ) (lryy SrCP yIPE1C 410K 46H CYCLEWIPEL2,496X YORIFER 12

1 6h TOUMP1PELC,446X,64 NUUMP¢11271H]) YORIFER 13

17 2002 FCHRMAT (1nae» 1aPE DUVE AT, 1PEL2.4) YORIFER 14

ly €093 F(KMAT {lny,#DATA WRITTEN ON FSET 7e) YORIFER 15

c YOKIFER 16

19 CALL OVERLAY (TLYCKIFER» 19 9s 0y O) YOKIFER 17

<¢ CALL KEMAKK (1QHOFFWEGO ) YORIFER 18

21 REWIND 7 YORIFER 19

2 CALL OPEN (SLFSET742LSTe512) YORIFER 20

<3 CoLL GETU (4LRTLMWRTTL) YOAIFER 21

24 TTL®27 ,5E-09¢FLOAT (KTTL)=30.0 YORIFER 22

<5 CALL SECOND (T1) YORIFER 23

s TLUMP=AMINL (960,09 TTL) YOKIFER 24

7 NUUMNP=A YORIFER 25

8 21 CALL OVERLAY (7LYCKIFERs 2+ 0y 0) YOKIFER 26
1] L4




1] »
29 CALL HEMARK (1OHYAQUI ) YOKIFER 27
3¢ 1IF (USWTCr2.EWe2) GO TO 22 YORIFER 28
k) CALL QVERLAY (7LYCKIFERY 3y 0y 0) YORIFER 29
32 CALL REMARK (2OHMCRT ) YORIFER 30
33 6C Tu 23 YORIFER 3l
34 22 CALL OVERLAY (TLYCKIFERs 4+ 0y 0! YORIFER 32
35 CALL KEMAKRK (1QHGREYSN ) YORIFER a3
36 23 CALL SECOND (T2) YORIFER 34
37 TCYCLE=T2-T1 YORIFER 35
38 TUUMPSTUUNP=TCYCLE YonlFER 36
39 PEINT 2001, T24 TCYCLEs TOUMPs NDUMP Yor1FER 37
40 T1=712 YORIFER 38
41 1puMpP=4 YORIFER 39
42 IF (TIME.GE.TQUT) [DUMPal YOKIFER 40
43 It (TOUMP.LE.2.0%TCcYCLE) 10UMP=2 YOKIFER 4l
44 1F (NDUMP,GE, 1000000, jpump=2 YORIFER 42
45 IF (JUuMP.EG,p) 6C TU 21 YORIFER 43
46 Call OPEN (SLFESET142L5Te4608) YORIFER 44
47 CaLL GPEN (SLFSET3,21STe4608) YonIFER 45
48 CPLL OPEN (SLFSETT,2L5T4008) YOAIFER “6
%9 NLUMPENpUMP 1000 YONIFER 47
5¢ T44=LOCH (22) =L OCF (NAME) #1 YOKIFER 48
51 WhITE (7) (NAME (L) s I=l4122) YORIFER 49
52 EAUFILE 7 YORIFER 50
53 NECO=NQIeyP2 YORIFER 51
Sa NLUMP=NDUMPeNECS fORIFER 52
55 whlle (7) (AR (1) I=lenECS) YORIFER 53
50 NELST2enpT YORIFER 54
57 NLUMFaNUUMPONECS YORIFER So
58 whEITE (7) (AR2 (1) I=1¢NECS) YOAIFER 56
59 32 ENVFILE 7 YORIFER 57
60 33 Cull KDBUF (SLFSET19AASC46001LENGTH STATUS) YORIFER 54
o) CALL wTBUF (SLFSET79AASCILENGTH) YOKIFLR 59
62 NCUMPENUUMPoLENGTH YURIFER Ll
63 If (LSTATUSsLT.20B) 60 TO 33 YORIFER 61
64 Wkl (7) YOKIFER 62
65 ENUFILE 7 YORIFER 63
06 34 CoLL KDBUF {5LFSET39AASC+46003LENGTHI L STATUS) YOAlFER 64
o7 CALL wTWUF (SLFSET74AASCILENGTH) YORIFER 65
68 NLUMF=NUUNPSLENGTh YORIFER L1
69 whlle () YORIFER 67
70 ENUFILE T, YORIFER 68
71 FRINT 2003 YONIFER 69
72 RKEnlND 1 Yon{FER W
73 Kewlny 3 YORIFER 71
74 CALL UPEN (SLFSET132LSTe512) YORIFER 72
79 CALL UPEN (SLFSET3,2LSTs512) YORIFER 73
76 CALL OPEN {SLFSET7,2LSTe512) YORIFER 14
77 I (luump.EQ, 1) 6C TO 21 YORIFER 75
78 CALL Apvi(l) YOWIFER 76
79 TUUMP=AMIND (900,312, TTL=T2) YORIFER 17
=14 NLUMP=~ YONIFER 74
81 PRINT 2002, TimE YOKIFER 79
82 whlTE (12,2002)  TIME YORIFER 80
83 REwIND 7 YORIFER 8l
da CaLL UATAREL (SLFSET?) YORIFER 8z
85 CALL AFSREL (4LEILM) YORIFER 43
BO CALL AFSRELI3LOUT) YONIFER 84
67 LALL OPEN (6LFSET12920ST4512) YORIFER 85
ub REWING 7 YORIFER 86
89 It (TLUMP.GE.2e0*TCYCLE) GO TO 21 YOKIFER 87
9" ST0P ° YORIFER 88
91 ENV YORIFER 4y

SINGLY REFERENCED VARIAULES

32 = sy* VTvSay =R 12€0 GRLVEL =R 8¢c0 ITam (y1 19€0 ACYC -l 8CO Py “R 90  THY =R 8cu
34 = oo¢ vvpY =R 12€C0 GREEN - 13cN 1TV -1 8CO NFRW =l 200 PYCUNV =R 9C0 TNEUT =R 1llc0
Apv - 768V - ENMLY =R 4C0 62 - =R 10c0 IXL -1 9C0  AOPL -l 2to  PYT «“R  9(0 TSTART =R 8CU

34

ALPHA =R 3LV EPS =K 1¢9C0  IBAR =1 8CU  Ixk -1 9C0  AOPT -1 2Co ROT -R 12L0  VTEM -k 10C0




9V

ANC -R
ANGLES ()R
Asu R
AQ -R
AgtAC =R
AOM ~R
BTBL QR
po -
coLamy =R
CRIMSN =
A8 -R
DATAREL -
0 =R
DTL -R
0TLSAY =R
D102 =R
Dipus R
DTk “K
D1y ~R

1¢CO
11¢0
1a¢o0
10L0
1nCO
1rCo

2Co
1eco
teco
14CN
10C0
HedU

8CO
12C0
120
1200
1000

8L0
1200

tTan
FIFXL
b 1FAR
FlrYl
FIxXL
b LRk
Flve
FLUAY
FREG
FSET]
FseT12
(218 ¥
[ IR K]
FSET14
FS5Ele
toety
oLlw
LMl
LN

Or
=R
=R
-R
-R
-R
-k
()R
-R
-R
-R
-k
-
=R
=R
-kt
-H

2¢C0

23st
locO
1560

107¢
10TV
1ECP
19
IJr
1P
1JPS
14l
INF
1PXL
1PXR
1PY8
I1PYT
1P1
P2
ISCF1
ISCF2
15€2
15¢3

-1
-1
-1
-1
-l
-1
-1
-l
-1
~1
=1
-1
-1
-1
-1
-1
-1
-1
-1

12¢0
12¢0
10co
4CO
4#CO
4Cc0
Aco
10¢c0
146
9co
9¢c0
9cO
9C0
acy
10¢0
8CO
ACO
ALy
ACO

1Yy -1
1v1 -1
J -1
JBup -l
JCEN -1
Juic -1
Jory -1
JNM -1
N3 -1
Jha -1
JSeTCHl =1
JSwTCH3 =1
KXx1 -l
LaM -]
Lup2 -1
My -1
NatGLS I
NHv =1
NBUE -l

9C0

9co

4C0

8C0
13€0
12¢0
12¢0
loco

a8co
15¢0
15C0
15C0
1¢coO
1a3¢0
10C0
1¢co
1¢co
13¢0
13¢0

NPCMAX =)
nQ -l
NOIB -
NOI2 -l
NRVALS =1L
NSP -l
NUMIT -1
CM =K
CMANC =K
CMCYL =K
CPDEN ()H
CPTMP  ({)K
QRANGE =

cuT -
FINK -

FTAL Ik
PXCUNV =i
PXL -
PXR R

tutatmbotrtmtatotmtatntotuiniatatmtintataivtatntatmtatotntototatntototctaintatatarnit=it=s

MULTIPLY~kErERENLED VARLAELLS

21 - 2ee 45 A
22 - 3 J450
23 = kKKE1Y} Josu
33 - bLe 0d
2001 - 1te AvkR
2v02 = 17 blFK  Y2WK
2003 ~ 16¢ A}
AAMC (I 3C0 6. 4L BlAG
AAl Ok HLC 55wk
[Y.Y4 (1 oLC SHwak
s FSKEL = BSU 305U
AMINL - 205V 795y
COMMUN = ’F Ir af
ENUFILE - Sct Syt O5F
FILM -R 1 AG 1ag
FORMAT = 16F 170 1yt
1 -1 4Cu 5wk S1nR
1uUMP -l 41= 4es alds
122 -1 Su= Sluk
up2 -l HCU 54
JSWTULH. =] 15Cy 4
KITL =1 23A0 ¢4
LCH - ot of F
LENGTH «) 6' AL 61406 vl
LoOCH - 5080 5,50
LSTATUS =1 6L AL 63 604G
NHME (1 eCU 5. Sluk
NDUNMP = vC0 ¢T3 3YPR
NEES “1  5u= 54 95wk
NPT -1 1. Cuy So
NGQI -1 uCu 53
OPEN - 22SU  4bSU  47SU
OVERLAY = 19Su cbSU 3lsL
PRINY - k113 71 slF
kRusyr - 6rSU 6o5U
KEMARK - 218V 295U 325U
REWIND - 2isu 12k 73k
SECOND = 255U 305U
TCYCLE =R 37= 3o 39FK
T0UMP =R 26= 3uc kL]
TIME - sCu 42 blrH
TouT =R sCU 42
TTL ~R  24a 20 79
T: =K 254L 37 I ™
12 -k 3bAL 37 39PR
wRITt - StF 55¢t, SuF
~ TBUF - olsu 675y
27 -R 1«CQ ot

¢9

66AG

aF
70f

55wK
a4z

66A0

44
56=

48SU
34Sv

355U
asf

43
39PR
H2WK

40
64F

674G

9F

SSWR
45

67AG

49z
57

745U

8gr

89
43

79
6SF

1oF 11F 12F
S58wR SHwR

77

(1]

“9 S54= 54
58wR

755U 765V 87SU
T9= 89

9

BLF

13F

87

62

13¢0
uCo
Wio
1vC0
11¢0
13C0
1.€o
t5go
t3co
1Ko
2to
2Co
1yCN
126
QSN
2¢o
9tu
9Co
9Co

RED

Rg TURN
KE 2ZRUN
HEZSIE
REZYU
HIBAR
HLCl
RYALS
VSENSE
S164
SILVER
SKNCUN
SPTuL
STATE
T

Tany
TeMIT
Temp
THIRD

OR
=R

8Ch
90F
loce
8cu
1000
9CG
7CN
1lcu
1s¢ch
e
9CN
14LC
2¢c0
20n
8C0C
8ccC
13¢0
8L
loce

vv
WH1TE
XCCNV
XL

XR

(]
YCUNY
YELLOW
el
Yee?
YOKIFER
YSCl
Y7

9cu
11¢h
960
4cu
v
9C0
12¢n
Y4
6¢N
1sy
3CN
9co

tetatatetminsntmtatutctntmtetotmtatotntots

62

68

40=




Ly

LY

DN OS> w

kD

40

S
62
70
bu

ThHy

128

132

SLUKULTINE LouP
CLMMUN /5TATEY/ NOPTy NCPDe WFRQe UPTMP(30)s QPDEN(10)
FREu(}Og)‘ SPTEL(3cp)y PTRB(30N0)s FTAB(300)

)
< BTol (300)

1
2
3

CLhMON sYSCLY AASC (9454)
CCMMUN /P INK/ Io IJs 1JMs 1yPy U
LcH zyLely AAY (131lngu)
LCM sYiLL2y AAC (13100}
LLM /ZKLCL, S16a (360G6V)

MANME (1€) 9 DTy UTRy FMIOs GRDVELs IBARy IJPSe
IPly ISCFly ISCF2s I5C24 1SC3¢ ITve JRAKY
JPl, UPZy NCYCe NUUMPe NQ9 NGTe HEZSIEs TAMBY
TEME{TD00)y Ty TIME, TOUTs TSTARTy THY

CALL ECwR (RASCIIUMS) e IECwaNGIINE)

ftlw = [ECW ¢ NGI

6C TU (10420+30) IBUF

Iob = (ups =

CCHMMUN /KRED/

Io = 15C3

Ioh = 1yMs = |5C2
leUr = ¢

6L 10 4w

1ok & [JUMS = 15C2
i. =1

I.M = [uMs = [SC3
leur = 3

6C Tu sy

ENTHY STAKT

1¢S5 = )

Ielr = JECW = 0
CoLL ECRD (BASCIIUPS) v TECRINQL INE)
leCk = IECR + NGI
IoPy = |5¢2

CALL ECRU (ARSCIIUPS) 9y [LLAINQIINE)
Iren = JECR ¢ NG

1oP = 1JFS = }1SC3

o = 1sC2 T

IuM = TUMS = [BUF = )

CALL ECHU (ARSCIIUPS) s ILCHeNCToNE)
{eLh = JECR o NUI

ke TURN '

ENTKY DOUNE

Call ECwR (AASCLLIUNS) yIECwaNGTINE)
1ELw = JECW + nul

6C 16 (20,604/0) IRULF

1M = 1562

6¢ JU @&

Ioms = 1scC3

oC fu K.

1uMS = )

CaLl ECwR (AASCIIUMS) 4 ILCwoNQIINE)
ke FURN

ENTHY LUOPD

CALL ECwR (AnSCIIUS) s JECWeNQTINE)
Itlm = JECW = NI

6C TU (11peleynléy) InUk

lrUF = ¢

1. = IsCF)

I.S =1

1o = ISCF2

1umS = [5C2

6C Tu 149

ENTRY STARTD

Iohs = 15¢2

1ECk = 1ECW = LTV

Cell ECKU (AKRSCIUMS) 9 IECRINGIWNE)
ItLR = [ECR = Nul

Iot = SCH)
1.MS = [HUF = 1
1. = isCR2
IS = I5Ce

Ik (IeCHWLTW0) 6O YO 154

LOOP
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM™
ALLAOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
Louwp
LouP
LOuP
Lou®
LouP
LOVP
LouP
LouP
LOUP
Loup
LuuP
LOuP
LouP
LOuP
LOouP
LouP
LOuP
LoupP
LouP
LUuP
Loup
LuuP
LOuP
LouP
LOouP
Loup
LOuP
Loupr
Lour
Ltour
Lour
LouP
LOVP
LYuP
LouP
LOuP
LoOP
LOVP
Loup
LOUP
LOuP
LOuUP
LouP
LooP
Loup
LouP
LOouP
LOOP
LOuP
LOVP
LeuP
LOuUP
LOuP
Lour
LOuUP
LouP
LOuP
LOuP

P
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— Ll nd
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8y

67 ChLL £CrD (AASCUIUMS) s ILCE oAQT oNE)

oH 1ECk = 1ECR = NGI

09 1a: kt TURNM

7¢ 19, lvuk = 3

kA 6C 10 Tv0

72 ENTRY KIRCW

73 It = (J=1) & AUl

74 Lotk ECKD (AASC(1)9IECYNUIINE)

7% kt TUKN

To ERThY SETIJ

77 v = (I=1) ® MU ¢ )

L] RETURA

79 ENTNY wiRCW

(15 leL = (J=1)eNGL]

81 CELL ECwk (AASC(1) 9 IECINGT9NE)

8/ Kt TUKN

83 ENV

SINGLY REFEKENCEU vARIABLES
Aal (IR s5LL  Elab (hw 2c0 P2
Aae ik 6Ll Fhet (IR 2¢0 LocP
BTol. )k 200 LRUVEL =k #CO  LOCPD
DONE ~  JetN  lbak -1 8C0  NAFE
oY =R &L0 QK] -1 egco  wNlye
LTk =R 8lU  Joak -1 8CC  NDLMP
Emlo =K BLO  wk] -1  BCO nFKQ

-1

(1

-1
-1
-1

ACO
15V
47EN
8Co
ACU
aco
2¢0

NOPD
NOFT
OPULEN
or NP
PItK
Play
Rtv

-1
-1
(IR
IR
[R1

2¢o
2¢0
2¢C0
?2C0
4CN
2co
ACN

LOuP
LOUP
LovP
Lovv
LOuP
LUy
LUK
LOwP
LOvP
Lou¥
L.our
Lovp
LOUP
LOuP
LOuP
LOuP
LouvP

REZSIE =k
ALC) -
RIROW =
SETIy -
SIGA (K
SPTBL (K
STAKT =

62
03
o4
(3]
06
67
o8
69
70
71
72
73
74
75
70
77
T8

8Co
TN
TeEN T
(OEN
LC
2¢o
<REn

Thy

STARTD
STATE

Tamd
TEMP

TiMe

- STEN TouT -R gcu
- 2CN TSTART =R 8CO
~R 8CU  WikOow = TYEN
-R  8CO yLel - SCN
(R 8LU yLCc2 - 6CN
-R  B8LU  YSCl - 3ch
=R 8CC

o-’-o-‘-'-'-o-0-0-0-‘-0-0-0-0-0..-0-0-0-o-q-.-q-'-o-g-o-o-.-0-0-0-¢-¢-o-.-0-0-¢-0-.-o—o-o-‘-o-o-o-.-.-0-0-.-.-.-v-o-o-o-o-o-o-o—t-

MULTIPLY=KEFEREKLLY VaklakLLS

1t - e

2; = 11 17e

3y - 1 3 e

40 - 16 2t 3Je

50 - 3y 4.0

by = 39 “ce,

6 = 39 Q4

8y = 41 43 how

100 - LY-R ) 71

g - S Sle

12y - 51 6ee

13¢c - 56 obuw

lag - Sy 69

15y = 66 1.0
AASC  OIK 3cu Yhu  2BAC  2BAG 334G
COMMUN = et 3¢ 4F 13
ECRU - 255U  ebSU 335U 60SU  67SU
ECwR - 9SU  3TSU 4bSU  4BSy  Blsu
ENTKY = 2zt o 4Tk S7F 12F
1 -1 4co 77
18UF -4 1t 15= = 3as 33
1eL -1 73= 1484 oLz blAg
IECR -1 24= zoat o= 26 28A6

bt
1tCw -1 LT 1.3 5 246= 37AG
19 -1 aCu 13= 18 3= 52=.
I1umM -1 “Cy 14s (K13 32= S4=
1JMs -1 YAL  Ja= 19= 32= 3740
1P -1 acy s 172 3C=
1JPs -1 bCyu )&= it= 2= 2546
145 =1 4rAb 53s o5z
ISCF1 =1 eCy %2 oe
15Cke -1 bCU 5% 04
15C2 -1 sCu 14 il 27 31
15C3 -1 8CY 13 1y 3¢ 42
110 -1 sCU 99
J -1 4CO 13 by
LCH - Sk ot 7¢
KE -1 YAL  ebAb  gBAG  33A6  37AG
NU -1 ¥Cb 77
teul -1 eCy vt 14 2586 26
ot 73 18AL 80 B1AG

RETUKN = ask 4or 69+ 75F 7eF

37a6
745U
T6F
S50
Y=
KCE
643

o2=
Qay=

40

#5SAG
2BAG

veF

45AG

16F
51=
29

a8
11=

28AG

55

48A0
29

«8A0

€3=
33A0

45A06

30=

58

60A06
33A0

60AG

70=

L8AG

ASAG

3346

65

67AG

3

6746 T4A6
34 SY=
49s= 49
5%z 58=
T4AG 81A6
37a6 38

B1AG

6LAG 61=
9=

6{AG 63=
45A6 48AG

61 60 6746 ©8=
6746
49 6UAG 6l 6740
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1g
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12
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15

SULBROUTINE FILMCO
CCMMOK /STATEY/

1

3

CCMMON 7YSCLl/
CCMMON /PINK/
Lem /ZyYLcey
LLM ZYLC2/
LCH /kLcly
COMMON JRED/

WA~

CCMMON /SELVER/

[N

CCMMUN /OKANGE/

& WA -

CCHMMON /WnITEs
COMMON /SENSEY/
EGULVALeNCE

XN W R -

REARL
CULMENSTUN

a~ouwsun

XL B 0.0
Ye = 1,Be20
Ao = YT = =Yy

NGPT, NCPD, NFRQy OPTMP(30), OPDEN(10)»
FREW(1gg? e SPTBL(3ng)y PTaBlagg) e ETAB (3¢n)
BTbL(300)

ANSC (9454)

Iv 1Js 1My 1UP. J

AAT(131yu0)

AAZ(1314u,n0y

SIoa(3vtno)

NAME (1€) s DTe UTRe EMI09 GROVELS IRARs JJPSe
IFYy 1SCFls ISCF2s 15C2y I1SC3,s 1TV JRANY
JPle UPZy NCYCe NUUMPY NUY NGIs KEZSIEs TaMB®
TEME(IOUC)e Ty TIMEy TUUTY TSTARTs THY
FIP¥xLe FIEXRe FIPYisy F1XL9 FIXRy FIYB

TFALs IPARs 1PYry |PYTs IXLs [XRs TYB

IYTe #XCUNVY PXLs PXNy PYos PYCONVY PYT
RIbaRs vVy XCCNVe ALY KRy YHy YCONV, YT

ANCy ®DUy A0y AUFAL, ALy U COLAMUy CYL
DTROSs EPSe LMy Liy Gy IM),

IECHe 12y ITAls(10n0)s UNMe JPay KXTy LAM
Laber MUY ANPTY nUloe NUIZz® NUMITY Ono

OMANCY OMCYL» KEZKUNY KEZYyy THIRUe VTEM
NRvALSs KVALS(73)s NANGLSY ANGLES(35), TNEUT
JSWICHLy USwICH2y USWTCH3

(AASCLL) s X9 XPARY s (AASLI2) sRyYPAR)} s {AASC(3)9Y)y

(AASCI%)sL)y (ANSCI5)9V)s (AASCI6) RO
(ARSCULT) oMP g RVMP VRS ICENTX)

(ARSCIB) 9EoLTIL,CENTY) s (RASC{9) sRVCL) s
LARSCIILY oMy RV ovk) s (ARSCI) 1) W PePLIEPIUP) Y
{AASCI2) sUTILSULICUTEMOMLE) »
(ARSC{13) o VTILevL o UMUMLL) »

(AnSC{14) sROLIBETALCIFOUTLC)y (AASC(15)9SIE) Y
(AASCU1E) sDELSMeSIGPLC) »
(ANSCLIT)sGRIRWLIGeKZLDEN) s
(ALSCLLE) o612 eyGar SN)

LAty LANDG My MPy mU» MUOE

XCl)y ARAR(L)y HUJ)e YPAR(Y)y YU1)e 13(1),
Vil)e KCt1Yy MP(l)e RMPUIY s RCSO(E), CENTX(1)
ECTye £TIC(D) e CENTYE )y HvOL (1) mpdyy RM(1D
VPLL e Py, PLIL)IY EPLYYy UP(I)s UTILIN)
UL(Tye Cutlys EMOMLCEY) e YTIL(Y) s VL (1)
UMOMLC (1) RUL LTI RETALC{E) s FOUTLC (1)
SIE(1)s DELSM(1)s SIGPLLIL)y GRIR(1)y UGLL)
RLEVENETYy GRIZ(IYs VGEN)y FSNCD)

KIvAk=1.3/FLOAT (1BAR)

Calt START

LU 3¢9 J=29dP2
Le Uy 1=lypl
AR

<
13
"ona

1J
CaLL LOouP
Lenanue

—
<
"

YV = y.9sXpeplBAR

tlYBSYrgag
PLYI=4,0
FlaL=lng,0
F1AR=1110d,0

AL = XR/Z(YT=~Yp)

AMAXY (XK X (TY))
AMINTLYHYY(IY))
ARKRT(YTaY LI}

IF (AU,LT.1.0) FIARSFIXL*XD®(FIYd~FIYT)
Ik (RU6Te Vo) FIYT=FIYR=(FIXR=FIXL)7&D
ACONV = (FIXkeF 1XL)/ (XR=XL)
YCONV = (FIYT=FIYB)/(YT=YH)

1AL = FIXL
1xk = FlAR

FILMCO

ALLKOM
ALLRCM
ALLKCM
ALLKOM
ALLKROM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
SILVER
SILVER
SILVER
SILVER
OHBNGE
ORANGE
ORUNGE
ORKNGE
UNANGE
ORaNGE
SENSE

EQvREAL
EOVREAL
EGWVREAL
EuvREAL
EUvREAL
EWVREAL
EWvREAL
EQVREAL
EQVREAL
EuvREAL
EuvKEAL
EGvREAL
D1men

VIMEN

DImEN

OImEN

DIMEN

D IMEN

VImMEN

DIMEN

FILMCO
FILmco
FlLMCo
FILMCO
FILMCO
Flumco
FILMCO
FILMCO
FILMCO
FIumMCU
FleMCu
FILMCO
FiLMCU
FILMCO
FILMCO
FILmCo
FILmcy
FILMCco
FILmMcu
FILmMco
FILMCO
FILMCO
FILmMcO
FILMCO
FILmMco
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0s

«l 1y = Fl¥b

we 1vi = FYT

473 FALS g

a4 FYDSAMAR]L (PYByYU)

45 FYT=AMTLI(PYT4YT)

“b FawEAr Ll (PXKyXK)

47 FYRSAKAK] (PYB=3.0%P Xk, YD)

“h FYTSANIND (PYT+C C*P XKy YT)

49 FaksAMINL (2. (#PARYXR)

5. FlrFYO=90a,0

o1 FlPYT=4,{

52 FIPALEII0,0

3 FIMAR=1000,0

S AL = Par/(PYT=kYB)

Y 1t (RUGLT.1ey) FIFXRZFIFXLeXD®(FIPYH=-FIPYT)
oS IF LAUGGT,YeC) FIPYTSEIFYU=(F[PXR=F1PXL)/7AD
o7 PALUNY = (FIPAR=FIPXL}/Z{PRR=PXL)}
oY PYLCNY = (FIPYT=FIPYB)/(PYT=FYO)
59 1AL = FIPXL

by 1FAR = FIPXR

6l Irre = FIPYH

02 1vYl = pIPYT

63 ke TUKN

1) [NV

SINGLY RLFEKRENCED VARLABLES

AAL (IR SLC  ULlk -k 8CO  1JPS -1
AAg ()R 6LC BV -R  eCO  IM] -1
ANL =R 1 L0 EbS -R 1£CO Pz -1
ANGLES ()R 11C0  tuwlLlvat - 13F I1SCF1 =1
Asv -R 1rC0 tlae ()R 2C0 [SCF2 =1
Au =K 1LLO  FILNMLC - 1su 18C2 -1
AGFAC -k 10C0  FLLaT = 19SU 1SC3 -1
ACM =K PO FREM ()R 2CC  1TaB 01
BTl DR 200 oMl -r leco 1Ty -1
B P T YR BT -k 1uCO  JUAR -1
COLAMU =K 17C0  GHUVEL =R 8CO  JNK -1
CrL - IrLL  b¢ -K 1yC0  JP1 ~1
VDIMENSL - 15k ek -1 14CO JP4 -1
bhs K bLU  lur =1 4CO  JSWTICHl ~I
LIKOS =R (LU 1w «1  4C0  JSwTChe =i

.-o-o-.-.-.-._.-.-.-.-o-‘-.-.-¢-.-o—‘-o-o-.-;-,-o-o-,-o-q-’-.-.-o-o-o-o-.-‘-0-0-0-0-0-0—0-0-¢

MULTIPLY=hEPenbivbel VarlaeltS

119 - ZeclLy co®
129 - 2100 co®
AASC (I dcuy 13cL 1366 13Ey 13eQ
13k 138k
AMAX 1 - 245V 255U 44SuL 475U
amln) - 245U aLSU w05 48SU  49SVL
BETALC (K [ RKIRY] 15v1
CEnTA (MK 13tu 1501
CENTY (DK 13tu 1bul
COMMUN = oF 3r 4F aF SF
(A7 O 13kw 15uf

VELSM )k 13gwv I5ui
3 (th 13¢u Ibvl
EMOMLE (DK tdtu 1bvl

(34 Ik jokw 15,1

ETIL (I J3Eu Isul

FIPXL =k SLu  beF EE] 56 57
FIPXK -h 9CuL EREY Hox €6 57
FIPYD  =h LTAVI by 56 58
Flryl -K 51z 55 S0z 48 ng
FIaL - YCu  3¢= 35 36 37
Flik -x yCu 33= ab= a6 37

13e0

luf

89
o0
61

39
LY

ACO
19¢0
19¢0

acu,

ACO

8co0

aco
19¢0
aco
aco
10¢0

BCU
19¢0
12¢v
12¢0

13gq

JSWTCH3
KXl
LAMD
Lyr2
LuLP
Muue
NAKE
NANGLS
NCYC
NDUMP
NE RO
NURD
NOFT
NE1
Nul

13E4

1eF

=l
-1
=R
~1
=R
(1
-1
-1
-1
-1
-1
-1
-1
-1

la2co
10CO
JarL
1eCO
275U
1akL
8C0
11¢co
8co
4co
2¢0
2¢o
2C0
10C0
ACO

13€0

F1LMCo
FILMCU
F 1LmMCU
FILMCU
FILMCO
Fiimcu
FILMCO
FILMCO
FILMCO
F1LMCO
FILmCo
FILMCO
F ILMCO
FILMCO
FlLMCO
£ILMCU
FILMCO
FILMCO

NQIb -1
nGI2 -1
NRVALS =I
NUMIT -1
CMm -K
CMANC -
cMCYL -K
CPDeN (K
chimMe )
CRANGE =
FINK -
PTAb %]
REAL -
RED -
RETURN =

13e0 136

34
35
kI
31
34
39
0
41
4e
3
44
(3]
6
47
(1]
“9
50
51
52
53
S4
5%
56
57

10C0O
1,€0
11¢o
1¢Co
1 co
1¢to
1eto
2co
2o
‘QCN
4CN
2to
1af
béN
o JF

13ew

KE ZRON
REZS1E
REZYO
KeCl
HVALS
SENSE
S1GA
SILVER
SPTHL
STAKTY
STATE
T

TAMY
TEHMP
ThIRL

13€u

-R
-R
-R
()R
R
OR
-R
-R
OR
-k

13e0

10¢0
8cu
10¢u
7CN
11cu
12Cn
e
9CN
2cu
20Su
20N
acu
8co
80
10€0

13EQ

THY
TIME
THEUT
TOuT
TSTART
VItM
WHITE
yecl
yLe2
vscl

13eQ

-R
-R
=R
-
=R
-R

8C0
8cu
11¢h
8co
8Cu
10cu
11Ch
SCN
6CN
3cN

wimtmsmsmbimbtotwimtvintvinmbiatalatrinse

13ew




1<

FlYs
F1YT
FOUTLC
FSN
GHIR
GR1Z

1

1BAR
1J
IPXL
IPXR
1PYy
1PYT
1P}
1XL
IxXR
iyo
Y1

J

JP2
LAM
LCM

0=

Ml

MU

NG

P

PL
PXCONV
pxl
PXR

Py
PYCONYV
PYT

4

RCSG
RIBAR
RM'
RMP

RU

RUL
RVOL
RZEDEN
SIk
sI6pPLC
u

uo

ul
uMoMLC
V)4
uiIL
ul.

ve

vl

vP

detatasrtotarctetntatatniatntotatntototmictuintntetatuintotvtatntntotatutotniniatetntatmtntmiviatningmioctarotmtmtnia

-k
-K
(kK
(K
(kK
(R
=1
-1
=1
-1
-1
-l
=1
-1
-1
-1
-1
=i
-1
-1
-k
R
{1k
-K
=1
Ok
(R
-k
=k
-K
-k
-h
-h
(31
Ik
-k
(Ik
Ok
(kK
($13
(i
(K
[RA
(K
(31
(IR
Ok
kK
Ok
(B2

$Co
3=
13Eu
13ku
13F.
13eu
“aCcy
eCU
“Cu
$CO
14V
L14Y)
YU
E14¢]
4C0
SCU
YCu
9co
“C0
eCcu
1uCO
SF
13k
13tu
1 Cu
eCy
JIEW
V3EQ
$Cu
5C0
$Cu
$CQ
gL
$Cu
JSEu
13k u
5Cu
1otku
13kv
13bu
13kw
136U
1deu
13tu
13k
136G
13ty
1iEw
P33k
V13ew
12€u
13Eu
136U
13ty
LT
13ky
%0
I3t
9Cu
34=
4Co

1386

SCu
13ku
yCu
yCo

13w

SCu

be=
2duG
3y=
4=
41
42s
21uu
21uu
lanL
oh
1any
lanL
lanl
ch
19v]
1501
o7=
Has=
46z
44=
Sbs
452
1501
15vl]
lys
15ul
150t
l1bul
15u1
15vl
l5ul
15%u1
1sul
1Sul
ISul
touy
150
15ui
1%u1
1501
15uvl
15uvl
15y}
15ul
Y=
ibvl
37=
35
lous
i15ul
b=
15u1
17=
3p=
15uvl
18=

do=

¢

T
1501
1501

57
44

“b

cY

23

35
37
23=
24
1y

5=

36
38

25

a7

47=

48

3

23
25

24=

25

28 41

42

26= rd.

48 &Yz 43 54 57
47 54 58

48 54 58

36 S4z 55 55 56
29 34 37 46 49
24 34 3y “4 a7
34 38 45 «8

56



(4}

LY

Vo VeEWw

11
12
13

15

16

19

13
22
23

25
26
27

[sN s X2l

OVEKLAY (YOKIFERs 1y i)

FRULKAM OFFWEGO

- OrFWEGU KEALS AND MCDIFIES INPUT

CCHMON /STATE/ NOPTs NCPUs NFRQe UPTMP(3u)e OPDEN(10)9
FREV(100), SPTBLI30)s PTAB(300)s ETAB(303)
BTl (3v0)

CCMMUR /YSCly ANSC (5454

CCMMON /P INK/ I JJdy Luvy [Py J

LCM /YLCYYZ AA) (131lpo0)

Lcm syLe2ys AAZ (tskoun)

LLM sKLCly Slba(s30000)

LCMMON /KED/ NAME (1€) 4 DTs DTRe EMLOs GRDVELs IRAR. 1JPSH

IPYe 1ISCF1s ISCF2y 15C2» ISC3s ITVe JRAKS
JP1s uP2y NCYCs NLUMPs NUs NOT» REZSIEs TAMBY
TEMP{TIONg)y Ty Titte TOUTs TSTARTs THY

LLMMUR /SILVEKR/ FIPALY FIPXRe FIPYn,y FIRLY FIxKy FTYBy
IPKLy IPXKe [PYds 1FYTe IALe IXRe 1YB,
IYTe FACORV, PX| e FxKe PYOy PYCONVe PYls
RIBrRY vve XCCNVs AL? ARy Yde YCONV, YT

CCMNMUN /ORANGEZ ANCy nSty Aty AUFAC, AQMy BO» COLAMU CYLs
DTrUSe EPSy UMD Lie GLe IM},
IECKky 1P2y ITAB(LULA)Y JUNNMy JP4y KXIs LAMy
LuFér MU APTs NGIP, NUI2s NUMITy N
OMANCe UMCYLy KREZKHUNe KEZYQs THIRDe VIEM

CUHMUN Zwh1TE/ NHVALS Y RVALS(73)s NANGLLSe ANGLES(SS)s TNEUT

CUMMUN /GREEN/ AlLPhAs RBPs NHUFs RSPy NPCMAXy JCEN, TEMIT

CCMMUN /CRIMSN/  SNCONf1230 22

CUMMUN /SENSE/ JSHTCHLy JSwTCH2y JSWTCH3

CCMMUN /BLUE/ Dky 0Zs FREZy ITyNts JMID»

] JUNFQCy KADX{7500) 9 ROMFK» YBASE

EGCULVALENCE (MASC L) s A4 XFAR) s (AASC(Z2) yRyIYPAR) s (AASC(3) 1Y)
(AASCE*) sl)y (AASCIS)aV)s (AASC(6V9RO)?
(ABSCUT) sMPaHEP o RUSICENTR)
(ARSCIB) 1EsLTIL o Cali 7Yy (RASC(9)1RVCL) Y
(ARSCLIUY o 1eRPIVPY e (AASCLL]) yPIPLeEPIUP) Y
(ALSC L2 oUTIL UL e LI EMOMLC)
(ARSTII3) s VTIL VL IUMYMLE) ¢
(ARSC 1) yACLIBETALCIFUUTLC) y (AASC(15)+SIE) Y
LARSCEIR) S DLLSMSTORLC) s
(ARSC 17} oBHRIRVUG IR ZEDEN) o
(aasLile) «BRIZyvG et SN)

KEAL LAMs LANUSs My BPy Mus MLOZ

LIMENSION X()11e APAR(YI)y R(J)s YPAR(D)y Y(1)}e Utl)y
vilys RC(1)y MP(l)s RMP(1) s RCSG(1), CENTX(1)
Le)yy ETILCL) e CENTY(L)y RVOL(V}s M(1)9 RV (1},
VP(1)s BU1)y PL)) s EPER)y UP(Y)y UTILIY)
ULtT)y CU(lye EMOMLCILY s VTIL(D)y VL ()
UMOMLC {1y RULLT)s HETALC(Y)y FOUTLC(1)»
SIE(1)s DELSM(})y SIGPLC(1)y GRIR(D)s LGIL)
RZEVENLL) s GRTIZ(L)r VGIEL1)y FSANCL)

UIMENSION XTuu(lul)s YTAB (151,

UIHENSTUN OPSIG(Luu}

LCUICAL £01

FCKIMAL BEFTY

FUKMAY (6E12.4)

FCKEAT (21695E12.4)

FUHMAT (310,0K44E12,4)

FCRMAT (1n 4 1€ab)

FCKMAT (ln ¢®UENERAL DATA®/6H TINE +IPEI2.4464,
Oh UTh  +1PEI2 . 4,0x,6n CYL +1PE1I20 446X,

< Th LRUVEL1PL1L &)

s A - -

> LA -

N~ U LN -

CQ ~wTInNT LN

OFFwEGLOD

OF r WEGC
OFF WELQ
OF F wEGQ
OFrwEsQ
ALLKUM
ALLKCM
ALLKOM
ALLAUM
ALLAOM
ALLKCM
ALLKOM
ALLKOM
ALLKGM
ALLROM
ALLKOM
ALLROM
SILVER
SILVER
SILVER
SILVER
ORANGE
OHANGE
ORANGE
ORANGE
ORANGE
OKANGE
GREbN
CRIMSN
SEISE
BLUE
dLuE
EUVREAL
EUVREAL
EuvREAL
EuvhEAL
EQvREAL
CUVREAL
EuvKEag
EuvrEAL
EuvKEAL
EUVKEAL
EuvREAL
EuvHEAL
DImEN
UImMEN
DImth
G1meN

U IMEN

D IMEN
DImEN
UIMEN
OFr #ELO
OFFrwE GO
OFFwEGQ
OFr wEGQ
OF ¥+ wELQ
OFrwEGQ
OFr «aE6O
OFFrwEGG
OF rwe LG
OFF»EGQ
OFr wEGC

n

TEaEVNOCU SLWNOUT & W

o o
CANVNOUTSWNLNRRNRN O U LW D WNWA - O

—
-

-
N




€S

28
ey

3u

31

32
a3
34

35

36
37
34
39
ag
41
42

«3
“y
3]
40
47
L3}

“9
51

53
Y4
5%
56
57
58
59
o
vl
62
63
64
bS5
606
67
-]
69

7]

73
74
75
To
17
78

[

i .3 FLRrMAT

&4 F(RMAT
i
4

2UU5 FCRMAT
1

r'4
2uud FChMAT

U &t —

€Uuy P CKMAT
2Lv9 FLKMAT
¢y 1l FOrMAT

c
3

¢ le pURMAT
<

(lH 5 #KADN I NANSPUKT DATA®/6H ALPHA,1pPE1Z,.4)
(lh, s ®MESH CUNSTANTS®/6r JBAR »1)2e6X,

Oh guak ¢11296x,6n YOASE,lpE12,4,46x,

6H RELY(91PCL2.4)

(6n TUNF 911296X001 JUNF 911296Xe6H UMID o11&/
Oh Dk WIPEL2,6408,60 DZ  4IPEI2,446R,

6h pREL 91PE12,4) -

(L g #NYDROQUYNAMICS CONSTANTSS/6H AQ ’
Lppie,b,6x,6n A0M  J1PE1C.4,6X,6H RO o, 1PELE, 4,
6X46H Rx]1 4 112,6x96H MU G1pEl2,4,6p LA o
IPELE,%,06x06M o0 o1PEL2,9,6x,6H FpS o
1PE12,4,6x,01 ASU  J1PE1R44,6X46H Gy
IPE12,8/6H GR  ¢1FEL2,440EX46H GZ  S1PE1Z, 40
6Xy7TH KEZRCNIIPELL L496XeTH REZSIESIPEL],4)
(1hu|nlube,Aln)

{ln 9 ®PRONLEM STAHTING [IMEe,1PEV2,40% SEC®)
(1M, 9 ©CONSTARTS SET BY OFFweGCes

LN NT] 1 11244%x 401 NOT 9 112/76H NSUF 4112y
OXsoH NSP 31124689060 NBP §112906Xe

Th NPLMAKGTE]

(Oh TAMY o 1Pcl2,440X90H TEMITHIPEI2,0,46Xy

b oanc g 1ppl2, e

CALL GETU (4LKJaN» JINM)

CALL vATE) tue)
FRINT <«tUl,y
wWhilE (1242008)

JNMy w2
Iy 2

LALL SSWTCH (1eJSuTCRI)
CALL SSWTCH (29JSnwTCne)
CALL SSwICH (3»JSWTCH3)

o= St T LCMm
! [LCS=y

€z NULS=1319G0-1:CS
NELS=M TG (NECS15454)
CALL ECwR (AasSCe 1ELSe NECSs NE)

TELSSLELS D450
IF (ILCSeLTea1

000) 6U T0 22

-- KEAL EWUATIGN OF STaTE INPUT

kEAU (o)
kEAU (o)
uC 33 K31 gNFhu

HOPTe NUOPDs NFRQ
FREW

r&Lu(n)=3.n§~la/FREO(n)

33 CLLTINVE
UC 4z JU=1WNOPp
uc b p=lenokT
kL AU  (8)
vt 4l k=Y oNFRY

NWLe UPTMP(1)s OPDEN(J) s OPSIG

TUKEK® (| =1) % NpRUS (g1 ) *n0OFT#NERQ
SILALLYNI=OPSTGIKI 45,y

el CemiIn
GFUEN(JI2QPCEN(JY ¢3¢

4¢ CCHTINUE

NSTATE=NOPD®NURT

hb&lU (o)

SPTulL

JF (USWTCR3.EGel) REAU (6) PTAH
IF {USwTCr3e.twe2) REAL (b) SPTHL

kEAD (o)
KEAU  (0)
hEAU  (0)
1.
FE

PTan
ETab
BTBL

UL 4% TU=s14NSTATE

I=zle1l

SFTolL(1J)=SPTuL(Iy)+5,0

Ir (l.rueg) SKI

ult1y=1)=2,0e5pTRL (1) =SPTEL(Iy=1)

FTAB (1) =PTAB(IU) =T, L
ETho{iU)=ETAL(IU)=10,u

IF (1oL T4NOPT)

60 TO 44

OFF WEGC
OF r wE GQ
OF F wEGQ
OFF wEGQ
DFF wEGE
OFF wEGQ
OFFwEGQ
OF+ wBGO
OFFwEGO
OFF wEGQ
OF r wgGQ
OF F WEGQ
OFt WEGLQ
OFFwEGQ
OFt wEug
OFr wEGC
OFF Wt 60
OFF WEGC
OFF wEGQ
OFt wEGQ
Ot wEGO
OFF wEGO
QFF wEGQ
OFF #EGO
OFr a0
OFrwEGQ
OFt wEvQ
OFt wEGQ
OFF WE GO
OFt wELQ
OFF WEGQ
OFr wt G0
OFF wk L0
OFFwEGLQ
OFF At LG
OFrwk GG
UFF wE GO
OF + WEGQ
Ok WELC
OFF WEGLC
OFF WEGD
OF + #ELO
OFr wEGQ
OfF F WEGO
OFF WEGQ
OFr WEGQ
OF  wEGC
OFFrwELO
UHFWEGQ

QEF nEGO
OFt+wEGG
OFrweGo
OFFrweGO
OF+ wEGQ
OFr WEGQ
UFt WELQ
OFr wEGQ
OFr WwEGQ
OFrwEbLQ
OFF WEGO
OFt wEGG
OFF Wi bo
OFF wt G
OF H WEGQ
UFr WEGQ
OFFrwELG
OFFr wEGQ
OFt wEGQ




¥S

79
1]
b)
b2

63
ba
85
bo
87
bb
by

91

93

Ya

¥5

Yh

97

98

99
lac
171
172
1e3
Ir4
1uS
1o
1,7
18
lcy
11y
m
11z
113
114
115
llo
17
118
11y
len
lel
1e2
1¢3

lca
l1es
126
le7
1¢y
ley
13

1
132
133

134
135
136
137
138
139
Jar
1w}
142

a4

vl

62

03
v

11

1=

J=Je)

CCHTINDE

CALL AFSREL (SLFSETe)

- ChECK FCKk DULMF 0R CaRpS

hgnl (n NAME
IF (eGIE7)) 6O TO 11
REwliny 7

NLALL=LUCH (24) ~LOCF (NAME () ) ) o)

CuLt GPEN (SLFSET1,6LSTe46uUR)

CaLL GREM (SLESET3IsZ2LSTe%0p8)

CALL OPEN (SLFSCT7920L8T+4008)

kbW (7} (MAME (1) s I=14NDALL)
=== KELAD DUMP

ktnu (1)

I LECFa7) Ay

NECSENQI# P2

kzAU (1) (AR (L) 1=1sNECS!
NELSEConPT

wEAU (1) (AR2(1) s I=1eNECS)
REAU  (T)

It (LUFsT) 690

KEwliNU 3

Cuall COPYF (SLFSET7451FSETY)

CALL CORYF (SLFSETT745LFSETS)

KEAD  (T) (NAME (109 T=1aNDALL)
IF (ECL(TY}) 6u TO 7
6L 10 3

CaLL CPEN (SLESET142L8Teb12)
CaLl OVEN (SLFSET342L5TeD12)
CALL CPEN (SLFSET742L8T9512)
Ik (JUSwICrlerva)) KETURN
LALL CREN (BLFSET4,21.5Tv4008)
CALL SKIPR ISLFSET#42: 4)

RedAu  (4) KalePy 12
1F (e01(4)) LU TO 63

1 (12,6T,T) 60O TC b2

kt AU ()
RE AV {4)
GC T0 sl

BACKSPACE 4
EALRSPACE 4
EALKSPALE 4

6C TU 6w

JsSwicri=)

LAaLL CPEN (SLFESET492LSTeD12)

kt | UKN

LR READ CARD INPUT

N.=lb

kehav 1001, NAHME

kEa&YU 1903 TIMCy UTRy CYLe GRUVELY ALPHA
KEWU  1yd4s Ay JHAR, YHBASE: REZYO
keab  V190S, TUNF e JUNFe UMIDe LR U4y FREZ
kEAD 1903, AQs AuMe HO9 X1y MUy LAM
KEAU  Ta83, Ove EFSe ASE

KAV 103, GMly LRy G2y KEZROriy RELSIE
RAL=INTLAD)

Istaniz(IrE

.- wieITE 1ePUT

FRINT 2001 {1AME

aklit (12 2¢¢1) NAME

FRINT 2.6y, TSTAKT

whlle (1242009} TSTART

FriNT 2032 TImes UTRy CYLy GRUVEL
welle (12,2012) TIrLe UTHy CYL 9 GKLVEL
Frihl 20¢03 ALFRA

mRlTE (12,€CL3) ALENA

Frlnl 254, Inawy JHARe YBASEs WNEZYO

UrrwtktsQ
OFF wEGC
OFF wEGQ
OFt wk.0O
OF F wE GG
OFF wkEGQ
OFr wEGO
OFF WEGG
OFrwEGC
OFF wELO
OFr wEGQ
OF F wELC
OFt wE G
OFF wELO
OFF wEGC
OF r wEGC
OFF WEGO
OF F wELQ
OF r wEGQ
DFrwEGe
OFFwEGLQ
OF F wE GO
OFr wt GO
OFr wEGQ
OFFwEGQ
OFrwELQ
OFFWELC
UFF wEGO
OFFwEGLOD
OFFwC6Q
OFFrwLOC
OF P wE L
OF r wE L
OFF wE GO
OFF wE GO
OF FAEGE
Obrwt O
OFFwEOLE
OFrwgGQ
Ok F wEGO
0FF WELD
OFF WEGO
OFFWELO
OF F wEGC
OFFrwEGLC
OFF nEGO
OFr wEGLQ
OFFwWELQ
OF F wE GO
OFFwELQ
OF F we GC
UFrwate
OF r wEGQ
DFE Wk GO
OFt wEuQ
[V13 & FA T
OFFwEGQ
OFrwb oLl
OF r wEGC
OFr «EGQ
OFr wEGC
OF r vEGQ
OFF WEGQ
CFrwEGQ
OFr wEGLC
DFrwELC
Okt #t0C
UEF ag L

o

Yo

97

98

99
100
101
102
103
104
loub
1po
107
108
109
110
111
11¢
113
114
115
116
117
118
119
12y
121
122
123
126
1e%
120
127
124
129
130
131
132
133
134
13%
136
137
13y
139
140
14l
142
143
las
145
146
Yo
144
lay
15y
151
15¢
153
154
155
150
157
154
15y
loy
lol
1b¢




SS

143
Jua
(K31
140

147

l48
lag
15

i9)

152
153
1ba
159
156
157
[£-1°]
159
low
1o}
‘o2
103
los
165
106
167
108
1oy
17¢
171
172
173
174
175
176
177
1765
179
lut:
1yl
ls2
143
184
145
lye
1u7
los
lyy
19
Iyl
1y2
1v3
lya
195
lye
ly7
148
lyg
Y
il
2.2
2 3
Zi4
Zns

129

)

whlle (12,70(%) JEAky JBAR, YBASE, REZYC
FrINT 2006,

TUik s JUNFe JMIDs 1R Uy FREZ

whlTE (1244009) Iunt s JUNFo JVID» LR U2y FREZ
FRINT 206, AQs ALl H7y KXTs Uiy LAMy OMe EPSs ASWs GM)s

GRy Ly REZHONs REZSIE

whITE (12,2000) AQs ALMy B9y KXT9s MUs LAMs OMs EPSe ASQy GMlo

‘ GRy GLe RE2KONy RELSIE
-==  CUMPUTE AMBIEMT TcMPERATURE
AFSULCG 0 (PELRON)

£F3LLOG1Y (RELSIED

YRSLLTFMP (XPy 79 OPUENe UPTHPy ETABs NOPUs NOPT)

TAMB=LEAPY_(YF)

- SET COWSTANTS
v} = JLAR - )
YeASE=YBASE=RELYD
1= ]BARe}

1Fe = InAR « ¢
vkizJgakel

keI JBEReg

uk = JHAR o+ &
T=11lmMg

Ul=vet

UTPUSEQTR

NNLlB = wE ® [BAR
CMLYL = 1,-CYE

NG = NG ® jP] '
NG12=NOToNGT

1SLe = NGI o}

183 = [sC2 * NQI

1Tv s JP) ¢ NI .
XS;PI = 1sC2 = NQ

18Crg = 1sCF1 « NGI

LoPe = yr2 = uP2/3 * 5
1F (LJUP2.EQ.u) LUP2 = 3
Loke = Lub29nGL] =NQ 1
lECH=LOLF (AN2)

NYLEY

Erld = ) E-1C

BNCSY LS

Chahl = 1,=ANC
CLLAMUZ] 57 {LAMOMLeNUEM]L )
ARtFAL=L, 2

THinu = 1,./3,

Lt = MAXU(IUNF 1)
itk = MAXL {JUNF 4 2)
JLlifue = guhks2

IF (UMIUEQeu) JMID=UhAK/Z :
IF (FRFZJNEels) RCMFK = 1,./(1,-FRE2)
ThYsL 0

viLr=y, 8

NI T=Y

NETSG

J(eh=t

NUE=eeen

TEMIT=r .05

AN CrAASYH

rEESELL

Aer=3

lsuse

LL 1e% 1=14181

SAhCONLT) =0,

cunlINUE
SACUN{I182)=ALPHA
SANCUN(1H3)=NUVE (ISM)
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(AASCLAU) ot akMoyP)s (AASCUY1) 4P ePLYEPSUP) 9
(ARSCLLZ) yLTILsUL P LU IEMUMLC)
(ARSCUL3) ovTIL VL IUMUMLE)

(AASCHI) sROLIBETALCIFOUTLC)y (AASC(1S) 9SIE)

(AASC(lb)oDELSM.SIUPEC)o
(ABSCILT) «GHRIR UG IRZL DENY 9
(AASCLIN) 4 GHIZovOwt SN}

LAMy LAMUS Mo MPy mUY MUGE

Kfl1)s XPAR(1) e Kil}e YPAR(Y)y Y(3)e U(l)y

VI(lie ROUI) 9 #P(1)s KME(L) e RCSG(1),y CENTX(1)»
B¢l )y ETIL(R)y CENMIY(L) 0 RVOL(I)9 M(l)s RM(1)y

VPIh sy TERtl)y PLEIL)I e EPCI)y UP(1)s UTIL(D)
ULEY) s Cutlys EvOMLCEL) s VTIL(Y)s VL (1)
UMONMLC (1) e RUL (1) BHETALC(]Yy FCUTLC(Y)
SIe{1)s VELSM(1) s SIGPLC(L)y GRIR(1)y UG(L)y
RLEDEN(1) g GRIZ())» VO(L)y FSN(.®

(14169

(41699L12,4)

{lr: 9 #BACKGRUOUND MESH VARIAHLES®)

(1he, e SHIE v [12+0A,6H NR 111296X46K NT
IlcobronH NL olles6H RO s1PE12.4 46Ky
6h SIE  91PEL244r6M96H U SIPEI204
6Xs6H V 1 IFPE124046X96H TEMP 11PF12,4)
(IHiL o #OUBELE VARIANLES®/ 6H IBUB 921124620

Oh JBub ¢112//6H 1le6n JJel2x,

121 RGI.12n SIELs

12n Ulslen VI

12hm TEMPL/)

f2le912x7)P5E12,4)

(21594E15,5)

(1124)1P3E12,4)

(1HGs9LAPCRENTIAL ATMOSPHERE CALCULATION®/
12n Jeln ROs

12n SIEsl2n TEMP/)

PUKLU 190y PURDVINO) s PURDM(49100)
PURDE (%9109) s MATL{4)y MAT(100)

em=  CUMPUTE UNIFORM COURDINATES

XE=uel

YY==bLOAT (VD) *D2

CALL START
LC 2ey J=29JP¢
UL €19 I=1elr1
X(iJ) = XX
YOl = vy

K(IJ) = XxSCYLeUMCYL
JF{UahFe2) Gu TO 2.2

Y(ly)=YBASE

ALLKOM
SILVER
SILVER
SILVER
SILVER
DiuNGE
OKANGE
OKANGE
ORANGE
OKANGE
ORANGE
HBLUE
BLUE
SENSE
EQvREAL
EGvKEAL
EWVHEAL
EQVREAL
EQVREAL
EWVREA(
EuvREA(L
EUVREAL
EuvREAL
EQVREAL
Euvieal
ELVHEBL
DImMEN
DImMEN
OImEN
DIMEN
DIMEN
DIMEN
DIMEN
UimMEN
MESHMKR
MESHMKR
MESHMKR
MESHM KR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMRR
MESHMKR
MESHMRR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
Mt SHMKR
ME SHMRR
ME SHMRR
MESHMKRR
MESHMKRR
MESHMKR
MESHMAR
MESHMKR
MESHMKH
MESHVMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
ME SHMKR
ME SHM KR
MESHMKR
MESHMKR
MESHMKE

—

CXNOCUFWNNWR~VNOESWNNT &2WN L



29

21y

22y

Y(iuk)=YY=-D2Z

AUIUM)Y=AX

k{lum)sni1d)

IF (JoNEL2P2) 6O TO Zub

Y(lur)=rYeD2

X(loP)=xX

K{luP)zK (1)

LoP=lub-eng

1LH=1 UM NG

Ax = Ax « DR

1.51JeMu

centinue

Ar Z v

Yy = vy « D2

Catl LOUP

cehlihne

CALL UONE

- CUMPUTE VARIAHLE COOKDINATES

IF (Fhré.EQeleG) GO 10 ICy

JVlu=JNlUg?

JIUPTUMIUeJUNHOZ

JEuTs UMl D= JUNr 02

Te = PLCAI(JUNFCZ) * Uz

CALL STAKT

LC €49 Js2sdPe

uC 23y 1=l,ipd

IMJ = Tu =~ Nu

1b (le6To(URFe]l) X{IU) & X(IMPJ) o FREZ®(X{IMJYI=X(IMJI=NO))
K{lJd) = X(IJ)oCYL « UMCYL

JLT = JAns(L-JdTUP)

ol = 1aHS (d=JbyT)

IF (JoLTeyBOTY Y(IJIS=Tu=2#FHEZ® (1sr=FREL*® JDB) *ROMFR
IF (JeGT4JTCP) Y(I1J}= TUSDZSFREZ*{le=FREZ®%JDT) *ROMFR
IF (JeEWe2) Y(1J)SYBASE

1o=lueNu

COLTiInUE

LuLl LOUP

CCinTlhUE

CALL UONE

- UnIFORM MESh VakIaFLES

heaU 101, " NBs Nk NTe NL» Uly VIs ROIs SIEI
[+ (WHEG. ) GO TC “ou

It ek e, 100t 6C Tu Sov

AR =WLubLlO(ROD)

Kk=AMA XL (XPyurUEN(]))

AFSARIN] {XPyurUERH (HOFL) )

FavLun1n(Sing)

YE=ue TP (XK Py OPDENY UPTMPy ETAHs NOPDY NOPT)
i AYELOT,0PIMPINCPT) ) YP=OFTMPINGPT)
TerPi=utarld(yp)

Fhilw? 1610y NHs Nxe NTs NLs ROLs SIEls UIe VIe TEMF]
whlTL (1241810) NBes NHs WTs NLs RULy S1EIs UIe VI» TEMPI
KhUl=13/7,214p-07®TENPI#*49/RC]

ANeg 2 My oo 2

NH o 1

NTe NT « 2

(YU [T}

UL 329 J=NH2nTZ2

LALL mYkOa

Losesig-11oIp1+nL

LC S1Y [=hL1yNK]

CaLl StTly

1.50=1J5C1

Utly)=ug

Viluisvy

dLLLIY) = ROT

Sle(lu)=E(Ty)aSIET*RRUI

TerP(lgsCrsTenPl

Nk

num

MESHMKH
MESMMAR
MESHMKR
MESHMKR
MESHMKR
MESHVMKR
MESHMKR
MESHMKR
MESHMKR
ME.ONMKR
MEIHnMRK
MESHVMKRR
MESHMKR
MESHVMKR
MESHMKR
MESHVKR
MESRVMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
ME SHMKR
MESHMKR
MESHMRR
MESHVAR
ME SHMRR
ME SHMAR
MESHMAR
MESHMRR
MESHMKH
MESHMAR
MESHMKR
MESHMKR
ME SNMKR
MESHMKR
MESHMKR
ME SHMKR
MEDANKR
MESNMKR
MEShMKR
MESNHMKR
MESHVRR
MESHMKR
Mg dnpKR
MESNMKR
MESHMKR
MESHMKR
ME SHMKR
MESHMRR
ME SHMR K
MESHMNR
MESHIMAR
MEonMKR
MESHMKR
MESHMRK
MLSHMAR
MESHMAR
ME SNMRA
MESHMRR
MESHMAR
MESHM KR
ME SHKAR
MESHI Kk
MESHMRK
MESHMKR

50
51
52
53
S«
55
1)
57
EY:]
SY
60
61
62
63
b4
bY
66
(Y}
1]
Y
70

72
73
1o
75
76
77
74
19
0
8l
de
83
-1
bS
-1}
87
84
3

9l
92
3
94
)
96
97
‘g
9y
100
1ol
loe
103
104
108
106
10/
108
109
11y
111
112
13
114
115
116
117




€9

loa
1oy

lu?

141
142
143
lag
laS
latb
la7
J4R
149
152
151
i52
153
154
158
1ve
157
154
159
lo.
Jol
102
163
164
los
loe
lo7
lod
169
1704

31y

34y

499

47y

4049

CChTINUE

CaLl M KkOw

cemlInnE

IF (Nu2,NEe2) GU TO 3yg

J=1

CALL KRIKOw

LC 399 L=1+1P)

CAaLL SETIY

KC(1J)=RrOY
S1elly)=E(IJI=SIELI+RRUT
CenTinue

Cotl mIKQw

¢C fU 3un

- EAPONENY IAL ATMQSPHERE
XASUMISKELSTE

YY 3 J5eAuS{us)

b 161 V1450

whlTE (1241050

Call STsRY

YoleSy oo (Y (IUuPIeY(1J)) #REZY R

hCSAV = REZRUN®EXP [=GZ#(REZYQ-YJC2) /XX)

FRUM = (Y(IJUPI-Y(TU))eYY
FLEN = FAUMePREZ
KCJl = RCSAVE (XXeFNUM) /Z {xX=FDEN)

DC %59 I=1.1k)
KCL1J) = ROSAV

RC(IUMy = RCUI
SILU1IV)=SIE(}JMIBRELSIE

VLU sU(IuM) =v(lai=v(IUMI=0,.0
Ty = 10 ¢ NG

TuM=lumeny

CONTINUE

caLl Loup

UL 47y Js39JP)

FLLN = (YIIJPI=Y(IJ)) Yy
FAUM = (Y (IJd)=Y{IyM)) oYY

KCSAY = RCSAve (xX-FNUM)/Z (xXeFDEN)
LC Y =l ipd

kC(LJY) = HOSAvY
Slutlu)=REZSIE
UlLJ)sviTyi=sueb

Io=1uent

cenTinye

Lol LOQUP

CONTINUE

PAUM = FNUM*FKEZ

FLEN = FUENSFREL

HCJUPZ = RUSAVE (XX=FNUM)/ (XXeFDEN)
0C 4bYy 1=l4lrl

KL LYY = KOJi2
SILtlu)=rREZS (L
Vtivisvi[yI=0,.0

lezldenu

CenTinpe

Call VONE

CALL STaRT

UL 49y UszedP2
lTost=(y=-1)eipiel
KF3wloG) Y (ROC1J))
AF=AMAXT (xPsQrUEN(L))
AFSAMIND (AP UPDEN(NOPD))
LFSULUGIN(SIE (1))

YESOULTEMP (AP /Py OHIENY OPTMP, ETAu, NOPUs NOPT)
IF (YR, GT,0P 4P (NCPT)) YP=OPTKP (NGPT)

TENP (1 JSCY=GEXPIJ(YP)

FRInT V0% Je RO(IY) s SIE{IJ)
whiTE (12,'051) Jr ROCIJ) e SIECTJ) e

Lt 998 {=lslpl

ME SHMKR
MESHMKR
MESAMKR
MESHMKR
ME SHMRR
MESHMAR
MESHMAR
MESHMKRK
MESHMKR
ME SHMKR
MESHMKR
ML SHMRR
ME SHMRR
MESHMKR
MESHMRR
MESHMRR
MEOHMKR
MESHMAR
MESHMAR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
ME SHMKR
MELHMKRR
MESHMKR
MESHMRR
ME SHMKR
MESHMKR
MESHMRR
MESHMKR
MESHMKR
MESHMRR
MESHMKR
MEDHMKR
ME SHMKR
MESHMKR
MESHNMRR
MESHMKR
MESHMRR
MESHMKR
MESHMRR
MESHMKR
ME SHV KR
MESHMKR
MESHVKR
MESHMKR
MESHMAK
ME>SnMKR
MESHMRR
MESHMKR
MESHMKR
MESHI KR
MESHMAR
MESHNMRR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHM Rk
MESHMKR
MESHMKR
MESHVMKR
ME SHMRKH
ME SnMKR
MESHMKR
MESHMAR

11y
11y
120
121
122
123
124
125
126
127
128
129
130
131
13¢
133
134
135
13e
13¢
138
13y
140
141
142
143
146
149
Jab
1a7
lag
lay
150
151
152
153
154
15%
1506
157
158
159
lo0
161
16e
163
164
105
lo6
1o/
ot
169
170
171
172
174
174
175
176
177
178
179
160
18l
lbe
183
lb4
1%




%9

17
172
173
174
179
176
177
178
178

loy
lul
le2
ly3
lus
luS
1bo
17
sy
luy
19y
191
1y2
1y3
1y4
195
196
197
lyy
1y9
€0
2,
22
23
214
2r5

49k

449

544

5.2

Fu5LE1U5Cel

TEMP (3 JSCH=TEMP (TLSC=1)
kkOI=137.2149c=07*TEMP (1USC)e®4/R0(1J)
SIL{LlUI=E(TS)=SIE(TIJ) +RRO]
Iv=ldenu

CCNTINUE

Lall LOOP

CONTEAUE

CaLlL DOUNE

=~=  HUBHLE [NPUT

IF {JSwTCrletue2) GO TO 520

KEAU 1000, I8Uss Jyul

It (lbug.EQeu) LO TO 5pb

PhINT Y00y I8Uby JuUR

whllE (12,1018 IBUBy Jbuy

kbwD 1020 Ilv Jye ROI, SIELs VI» UI
if tIl.kw.,) 0O YO 500

Iz1lelnub=t

JsJdJeghUp=1

Latl kI1KOw

CaLL SETLY

KC (L) =ROS

XEsuLUGI 2 (RCT)

AF2arINL(XP OFVEN(NQPLY)
AF=AMAX] (AP QPUEN(L))
LF=ulCc6) I (SIED)

Yr=OLTEMP (XFe (PY OPLENY OPTMPY ETAB® NOPDY NOPT}
IF (YPLGT,MPINP (NCPT) ) YP=OPTNP(NOPT}
TEMPI=0exp10(YP)

FRINT Tilye I1s JUJ9 ROy SIEXs Ule VIs TEMPI
whillE (12,'019) Ilv JJo RCIs SIELr Ul VIs TEMPI
1.80ztgelyolple]

Tenk (lysCr=TemPl
KhUl=1374218c-UToTEMP [e#4/ROT
Sletldy=SIEI+krUI

Ltlvi=ayl

vilJyi=vl]

CALL wlKOw

I {fwupstde1) GO TO ¢
l=lobe-11]

Ir Uletben) 00 10 502
1o5C=tyei)elrle]

CaLl KINOw

Call SETEY

HC(1v)=RUL

SILtlu)=SEIekROI

TEMP (1U5C)=TeMPl

CALL wlhOw

lz]e)

Coll KIROwW

CaLL SETIY

Utly)==yl

Viivi=vl

CoLl, wikOw

I=llelnun=-1

JsJ=gtJJe)

CaLl RYKOW

Coll STy

RO (1) =RO]

Sletly)=S1EI+kROI

1 SC=ty=1)0lrle]
TemP1ysCr=TerP]

CALL atxOw

JrJe)

CALL HIROw

CaLL SgTiy

Uilur=ul

Vild)izav]

MESHVMKR
MESHMKR
MESHMKR
MESHMAR
MEDHMAR
MESHMAR
MESHMRR
MESHMKR
MESHNMKR
MESHMKR
ME SMMKR
MESHMKA
MESHMKR
MESHMKR
MESHMAR
MESHMAR
MESAMKR
MESHMKR
MESHMKR
MESHMKR
MESHMAR
ME SHMAR
MESHMKR
MESHMKR
MESHVKR
MESHUKEK
MESHMKR
MEShMKR
MESHMKR
MESHMKR
MESHMKR
MESHMNR
MESHMKR
MESHNMKR
MESHNKR
MESHMKR
MESHMRRN
MESHMKR
MESHNMRR
MESHMKR
MESHMAR
MESHMKR
MESHMKR
MESHVMKR
MESHMRR
MESHMKR
MESHMKR
MESHMRR
MESHMKR
MESHMKR
MESHMNRK
MESHMKR
MEOHVRR
MESHMKR
MESHMKR
MESHIFKR
MELSHFKR
MESHMKR
MESHMKR
MESHNKR
MESHMARR
MESHMRR
MEOHMRR
ME2rWKR
MESHMKR
MESHMRR
Mt SHNAR
MESHNMAR

186
lur
184
189
196
19l
19¢
93
L )
195
196
197
194
19y
200
<ol
208
203
r42%
205
200
2u?
2y
20y
<l
21l
2le
213
214
215
216
217
2l
21y
220
e21
222
¢23
224
225
226
227
aey
22y
230
231
23¢
233
234
235
230
€37
23y
239
240
2wl
242
243
2%
245
260
24!
248
209
250
251
25¢
2%3




S9

HVUL{1J)128,0/({{R1+R2eRIGR4) 6 { (X1ax3) @ (Y2oYb)w(YI=Y3) 0 (X2mX4)))

SINGLY KLFERENCEV VAKIAELES

ARl (R
AA2 (R
AygS -
ANL -R
ANLLES ()k
ASY -K
Au -K

sLe EFS R 19CO 1PYB
6Lt EWULVAL = 14F 1PYT
JesU  Ear - 123su 1Pz
1600 FlPaL -K 49¢0 iSCF1
11CU FarAk -k 9C0 ISCF2
Lo FikYD K 5CC 15¢c2
13V r 1AL -K 500 15L3

23y COLL wIkOw
39 I+t (luvusecQel) GO TO 503
24 JzJ=1 -
24 I=zlbysa11
242 1F {1.LEs() GU 10 503
243 1oot=ty=1)01prle]
duy CALL RIKOw
245 CALL SETIY
246 r( (1J)=RO1
el Slelly)=SIETeKkOl
2ay TEMPLIYSC)=TEMP]
249 CALL wikOw
as¢ l=ie}
251 vsJel
€52 CALL KIKOCa
253 CaLL SET1Y
. 2bs Lilur=-ug
b5 vilJdli==vl
e2be CaLl wiwOw
257 $u3 6C Tv su)
c - GLNERATE MARKEK PARTICLES
P41 Sub CALL PARTLEN
s CaLCULATE RVOL
259 52t CALL START
26y DL D4y Jz2edk)
2p) Iestsiy=lyafp?
202 ue 53y lslelbnk
203 1FJd = [JeNQ
2604 IFJP = JUF+NQ
205 1oSt=siyscel
206 KVSA(LPYY
207 R2ALIPUP)
2o8 AI=A(1UM)
269 resALLY)
270 Yisviied)
7] Yz=Y [ [PUK)
27¢ Yi=Y ([ JF)
213 YasT (1Y)
274 kizh{{PJ)
271y he=r(IPJUP)
z76 k2=n(1uP)
2717 hasR{1J)
218
2719 I+ tJswichl.Euel) GO TO 238
2uy Xh=Alexcex3one
24} YhsYleycey3eyve
ey heDA1YSCI=0,2852USQRT (XK®e24YR®82)
Zn3 S38 l.=lPy
284 [ UCILN' 4
2bsb 53Y (CulinyE
I CaLL LOOF
247 549 LCNTINUE
286y CatL UONE
249 It (USWTCH1eEUs1) RETURN
C
290 IE TUKN
291 END

-1
-1
-1
-1
-1
-4
-1

9co
9co
19¢0
aco
acv
8C0
ACO

JSWTCH3 =]
KX§ -1
LAMY -H
Lur2 -1
MA [ (1
MA T (DY
MESHMKRKR =

13C0
19C0
1SRL
19C0
26D1
2601

15U

MESHPRR
MESHNKR
MESHMARR
MLSHMKR
MESHMKR
MESHMRR
MESHMAR
MESHMKR
MESHMAR
MESHMARR
MESHMKR
MESHMKR
MESHMRR
MESHMKR
MESHMKR
MESHVKR
MESHMAR
MESHMKR
MESHMKR
MESHMKR
MESHMRR
MESHMRR
MESHMKR
MESHEKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
ME SHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR

MESHMKR'

MESHMKR
ME SHVKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMKR
MESHMRR
MESHIMKR
MESHNKR
MESHMRR
MESHMKR
MESHMRR
MESHNMAR
MLSHVMKR
MESHMIR
MESHNKR

MESHMKR
MESHMKH
MESHMKR
MESHNKR

ARVALS =1
NUMIT -l
Cu =X
CMang =K
CRANGE =
PARTGEN =
EINR -

254
2%9
256
257
25y
299
26y
26}
P74
263
Zo4
[4-3-]
2ce
201
¢bd
269
ety
271
212
273
214
27%
270
217
ey
279
240
2yl
242
283
284
2dY
2t
es?
P41 ]
289
29
2yl
2ye

€94

11€0
1,80
ICCu
1e€0
1.EN
2585u
4N

PYTY =R 9CO
USQRT = 2825V
REAL - 15F

RED - acn
HIBAK =R 9CO
KL Cl - 7CN
RvaLS R llcu

TNEUT
Tout
TSTART
VIEM
vy
WHITE
XCUNV

-R
-f
-R
-R

=R

1160
8Cb
8cu

locy
9c0

11EN
9ch




99

AUFAC =R
AOM ~K
BLUE -
BTOL {}R
Bo =R
CULAPY =N
1} -R
DTFOS =k
UTK -R
EMi0 -k

.-Q-’-‘-’-‘-Q-'-0-0-’-‘-.-‘-0-0-0-‘—0-0-0-0-0-0—0-0-0-‘-0-0-0-0-0-0-0-'-0-0-0-Q-Q-O-

fLev
1ev
120N
2¢cu
1rev
lecv
8LoL
14C0
B8LO
LY

P LAK -
Flye -k
tHEG (Ik
oK =-H
LRLVEL =k
ek -l
lukd -l
1 -1
1raL -1
[PAK -1

MULTIPLY=KEFERENLLD VAKLAELES

2 - 3¢
c04 = 41
€19 = 3¢bu
<29 = 3100
<39 = becbu
€49 = o ilvy
30y - S5
319 - 9eLy
329 = 930Lu
359 = 11:ygy
«0y - 17
459 - 12700
“b9 - 14 LU
“79 - 13n0U
+89 - Siuu
498 = 17 Do
«99 - 15%bv
500 - 74
501 = 15
902 = 2u8
©03. - ¢35
SU5 - 182
%20 = 18.
538 - <19
539 - 26¢00
949G = 26hLU
1000 - 17
100] « loe
1609 -~ 16
101G = 2l e
1018 - 2le
luly = 22a
1029 = 23e
105y =« 256
1(5) = 240
AASC DR 3cu
1ekY
AMAX L - 8.SU
AMINDL - 815U
peTaLe OR 1aEW
CERTA (K 1wEl
CENTY ()R 1+Eu
CIMMON = ok
ca OK lubu
cYL c =R 1l ¢cu
velsm (IR Jagt
DIMENST - op
VONE - HaSU
LR -k 1eCu
vz -K 1¢CO
54 [RE] 1ak U
OMLE (K Tabt
EP Ok Jugu
EYAL (YK cLu
£VIL (R lagy

4)e@

wHe
de
bae

tce

lae

Toe
1rae
160
Tlew

117+«

134«

Tuoe
1yl»
156e

ll0e

17be
b @
'$-Y4
el
P-LY4
ebue
Z5ye
Pyle
zybe
zol®
I
ToRU
27vrkK
vokh
1ok
TyYpk
lobny
119Pp
1hoPK

14EU
14l
16250
1oddL
loui
16Ul
lovl
St
Juul
35
loul
2oy
755
«7
Yy
lovt
loul
loy]
vd
loyy

-1

éeoe
edlea

8wk
Vo wie
2V UwK
Jecunk
1oYwr
1«EW

19450

1935V

oF

‘0%

157SL

34
1258

105

4CC
GCC
2C0
1.¢c0
aco
11C0
aC0
1300
9c0
o]

116

J4Eu

8f

179Su

42

113=

196

17al
1Ty
1XL
IXR
1Yh
Y7
JBAR
JNN
JP4

(11 19¢u
-1 8CL
-1 9CO
-1 9cv
-1 9co
-1 9cy
-1 ACvY
-1 1pc0
-1 19Cu

JSaTClne -1 13CO0

14EQ

9F

z88SUL

51

174=

MuL2 ~R
NAME Gl
NAtGLS -1
NCYC -1
NUUMP -1
NF RO -]
NPT -l
Ni -1
NUiH -1
NUJ2 -1

14EQ 14EQ 14EQ

1ug 11f
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1uCO JPe -] RCO Nul -l

10c0
10¢co
13RL
1s¢
10¢0
755U
13RL
8CU
11¢co
a8co
2ce
10¢0
8co

PHASED
PrabED
PHASED
PHASED
PHASED
PHASED
Prused
PrASEY
PHASED
PHASED
PHASED
EHuSEO
PHASE(Q
PHASEY
PHASE(Q
PHASED
PHASEO
PHASEQ
PHASED
PHASEQ
PhaSEQ
PRASED
PrHASEY
EHAS£0
PHASED
PraSEQ
PHASED
PHASED
PHASED
PHASED
PHASED
PHASED
PHASE
PHASEO
PHASEQ
PHASEU
PHASEO
PHASEQ
PradEQ
PHASEQ
PHASED
PruSEY

NQTH -1
nQ12 -1
NRVALS =1
CM
CMANC
cMCYL
CRANGE =
PHASEC =
EINK -
GEXFI] -
ROT -
REAL -
° RED -

15C0
1¢go
1180
1vlo
13¢o
1.¢0
10CN
15u
«CN
o73u
9Co
13¢
8CN

RETURN
REZRUN
RLC1
RYALS
SiGA
SPTdL
STAKRT
STATE
TaMY
Tuiry
ThY
TINE
INEUT

-R
R
OR
OR

=R
“R
“R
=R
=R

971F
10¢0
7CN
l11co
e
2CyY
265U
2CN
8Lo
loco
8C0
8co
11¢co

TOouTt
TSTART
VTEM
WHITE
YELLOW
YLC1
YLce
ystl

-R
-R

a8co

10Cb
11ch
9Ch
5Ch
6Ch
3k
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LL

4UU7 - 2le Y5rh Yowk
AASC (IR 3Cu  ldew  JegL  12e¢ 12EQ 12¢0  12e@  12ew  12ee  12ge 12e¢  2e@  12EQ  l2eq l2eq  12eq@  12E¢

ABS - 545U 515U
BelaLt ()R 1266 leul
CEATA IR 1eEw  laul
CENTY (IR 1¢ku  Jaul

clrc ~K 2d= Sy= 99 602 60 6l= ol 62= 62 89pR 90wR
COMMUN = <F 3F “F =13 9F 1UF 11f

cu (K JeEu lau: -

OBLINT = teLr tosu

telsm (K let lavt

vt =K LU b 8O5PH g6k

Lic -k 4CU SPh YomK

UTLSAY =K Yy ee=

Liv -K GCU  YSFR JomK

Livsav =k yeu  ee=
£ OK  1¢Ed 1eul
EMUMLC () h lebw lavul

Ep ($1] 12EU 14u]

trO1 =K 8l= bTPK Y8wR

ETIL (kK 12k G 14Ul

FORMAT = lof 1T Tor 19F 20F 21f

FOUTLE 0K 1efuW 14Ul

FSN (IR 1eLv 14Ul

GRIR OR 1éty J4pl

GR1z (R 18EL Deud

62 Kk 1iCU  be

I -1 4Cu 3lvu “3 45 54 59 60

18AR -1 sLU 2y 3106 43

107¢ -1 YLl YLPH  YowkK

10Tv -1 9cu YHPR  Yowk

19 -1 sCu 32 35 35 a6 16 38 39 40 41 42 42 44 47 Y] «8 49
;Z 5. 51 59 59 vb 60 6l 61 62 62 63 67 68 68 71= 13

L] -1 4CU Tuz (¢

1P =i 7:cu 33 36 36 38 39 49 «9 51 58 58 59 59 50 6u 69= 74

1JSC -1 26= 34= 34 65 68

M -1 1¥CO0 o

1Py =i des 3u 30 38 39 8 sy 50 6l 61 62 62 T

1PJp -1 23= 36 36 38 39 6Y ’

1l -1 Heu 8 ¢y R

176 -1 eb= buz Y3FR  94uK

1Th =1 25z - 4bs 9lkk 92wk

J -1 “CU  eTuy b 29 43 46 55 58 61 62 74

JUAR -1 b0 [

JutC -1 9CuU Stk Yowh

JoTv -1 YCU  Y5Pk  vuwk

Jo -1 24z 3.

Jrl -1 ¥CU  RZTUU #3 s8, 74

J16 -1 24= 5= 93Pk 94hH

JTM -1 z5= 4tz 9lkn 92nk

LAM -K 1tcu  13Rre

LM - St o 1

M [RE ety 1380 1ep]

MP Ok lep 13RrL lay)

MU =k lugy  13nL

Ny YC -4 dCU  HSPR  Bbwk

NOPD -1 2cu  ob

NOPT -1 cCU 6o ou

NU -1 sCyU 32 33 70

NUMIT =1 1LCU  bSPR  ubwR

OPUEN  {)k 2Ly b

OPTMP  ()K 2Cu 6o

[ (K lek  1leUj ola 68= 68

PL (IR 1éey 14yl




8L

POTE -k
PHINT -

PTAB R
QcoGlo -

wsuwrl -

R (kK
RCS0 (K
RELSIE =K
RELYV K
RM Ik
RMP (IR
RO (IR
ROL (Jk
ROT -
RVOL Ik
RZLUEN (IR
SAV -k
SAVA K
SAVH -R
SIEt (K
siGrLc OK
SPEIvOK =R
T -k
TE “R
TEMP (313
TEMPA -k
ThHMA “h
T1 K
T1AMb -K
TR -K
TMAX -k
MDY -K
u (B2
U6 R
UL (IR
UMOM -k
UMUMLC () K
u¥ Ik
uTilL (I k
v ()R
VG (IR
vL (K
VMOM -k
vP (1K
vTIL LK
whR1it -

X (R1
XMSENG  =h
XbPR (R
Al -K
x2 -
X3 -K
Y (I
YPAR [RE,]

emtntmtntntetatmtmtetm i tmi et mtetatriatas

Z3=
114
2Cu
645U
S Su
Jebw
letu
bCu
11 Cu
leku
lcEw
12k
lcEw
63=
12k
teEw
S¢=
b=
45=
Jékw
12EU
36=
sCO
83=
oCU
3=
du=
23:
23=
24=
2us=
Baz=
JeEw
12EW
tebu
2d=
leb
lepu
Tcpu
leEu
1Ly
1ecEu
ed=
ety
12ku
BUuF
12EV
3t=
1kt
o4z
65=
bb=
tetu
letu

Cvlriay

Gr=
[X4d

vo

[2-3.10
S1su
l4ul
Tayg

«2
Jaul
layl
lqy]
14u1]
L4
14p1]
Jaul
53
5l=
lapg
Jauli

Bor
leu]
31
lav]
1)
(1%
[
1401
lauy

e s8= 58 73= 73 Té= T4 81z H u2
bYF 91F 93F YoF

5y 73 74

“l 58 73 74

3% 63

30 41

So

Sv 52

51 52

oy 44 47 50 50 sl 51

T 86HR

L

65 68

bSu= 93PR  94wR

LN 79= 79 83 BIPR  HbWR

“l 78= 78 9 87PR  RBWR

37 &= 8¢ u3 b7PR  H8BWR

= 91PR  Yewh

bowk

36 16 36 36 34 38 3s 38 6l ol 62 02
3b 69PR 9uwWR

36 k174 36 36 39 39 39 39 59 9 60 60
3y 9Pk 90wR

If 92F 94F S6F

Y] 48 49 ey 61 6l 62 -4

38 39 LYY el

LY 48 48 “9 49 58 59 59 -1 oy 73 T4
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18
1o

17
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19
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z2
23
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s
co
27
28

£
33

PRUGRAM YCKOUT
CUMMON /STATEZ
]

2
CCMMON /YSCLy
CCMMON /P INK/
LCn sryeely
LCHn sypceys
LCM /ZnLCYy
1ccmw.on /RED/

é
3
CCHMUN /STILVER/
P
3
‘(CHMON /YELLOw/

CCMMON  ZOKARGE/

& -

CCMMUN /whITL/
UIMENSTUN

X ~NO U &N

EGUIVALENCE

0 ~NO D WA

REAL
UIMENSTON
)

UIMENSTON

HHOPTy NCHFDy NFRQs UPTMP(30)
FREGW(IUU)y SPYBLL3.0)e PTAB
BIbL (Jud)

AASC (D454

I 1Jy 1JVe 1oPy

AA) (13Luoy)

ARZ (131ucu)

SI6A(30000)

NAME (12)» DTe OTRs EMlgs GR
IPls ISCFly ISCF2, 18CZ, s
JP1y UP2s NCYCy RLUMPY NQG9

TEMP(IDn01s Ty TImbs TUUTS

FIPxLe FIPXRe FIPYms FIKLY

IFALs IPXRy IFYHe IPYT» J4AL
IYle PRCONVy PXL+ PxHy PYH,
RIDAKRY vVy XCONVY ALY XRe Y
DTCe LTCSAY, DTG?Pe BTV DTV
Dvuys 10TCy IDTVe UDTCy JUT
ANCo ASGe AOy AQFAL, Addy b

» OPDENI(10)
{360)» ETAE(300)

DVELs IBARy IJMSy»
C3, ITVs JUBAK
NQTy REZSIEs TAMHY
TSTARTs THY

FIxks FlyB,

s IXRs 1YY,
PYCONVs PYT,

Be YCONV, YT

SAVy

Ve ROTY

Oer COLAML,y CYL

DTPOSe EPSy LNMVy Lke Gy IM1,

IELFs 1P24 ITAB(1OIN) s UNM,
Lulze MUy NPTy NGB, LWI2s
OMatCo OMCYLy REZNONe KELYy
NRVALSs RVALS(73)9 NANGLLS)
XUh)e XEAR(L)y RU1) e YRAR()
VIilye RO(U)y ppiley RMM (1),
Etlyy ETILE )y COENTY () Ry
VECL) e PG, PLELIe EP (L)
ULtV e cutlyy Evomictly, vy
UMOMLL (1) e RUL (V) wETALCH!
Sle 1)y DELSM(E) s SIGPLC(D)
RLELENIT) o GRIZ(V)y Vu(l),
(RASC LT ) sx e XxPAR) s (AXSC(2)
(ARSC4)sldy {AASCIS)eV)y (
(AASCU/) oMP o RMP S RLSHICENTR)
CARSCIBIVEZETILSCENTY) s (aA
(AaSCLL ey kMovPly (AASCCL
(ARSCIZ) sUTIL sUL s LrEMOMLE
(AASCI)3) o VT ILsVLIUMUMLL)
(ALSC (9} yROLIRETALCIFOUTLC
(ARSC1E) sDELSMeSTURLC)
(ARSCLLTY ¢ ORIR UG ZEDEN o
(ARSCAIN) s GRIZoVGH 5N)

LAme LAMDs My MPy MU MUOC
IXI(Vye 1x2¢dy, 1¥1qlyy pv2
YCu(e)s Con(lun)s aT(lu0)
TIC(2)

JP&y KXy LAMy
NUMITe Opg

o THIRUs VTEM
ANGLES (351 TNEUT
Y YU e U)o
RCSQI), CEnTALIDY
oLty M(l)y wM(1)y
UP(1)y UTIL (V)
LY e VL))

Yo FCUTLCtI)y

v GRIR(l)y UG(Lde
FSntl)
RyYPAR) s (AASC(3)9Y)
AASC(O) 9RO) s

1
SCI9)IRVCL) s

11 9P ePLSERP LRI Y

)e

le (AASC(1S5)+SIE)

(1)s XCO(4)

EGUivaLENCE CAToIXL) o (AT(2)91X2) o (AT(3)0IY1) s (AT(4)9TY2) 9 (AT(50
£ ALO) 2 (AT (D)9 YCO) sy (FToCUN)

4y.00 FUKMAT

4t N

4yoY FCKMAT
4 8uU FCKMAT
)
4,87 FCKMAT
4 4o FCkMAT
GuU FOKRMAT
41V pCkMal
@lul FermAT
4) e FCRMAT
41,5 pCrMAT
41ty pnmat
al1} p(KrMAT
41¢v penrat

AR 9 ®YAQUI OUTPUT®//6H

124 Xelch

12n Vvelén

141 VOL s 12m

12H P/

(216s 1P9EL2, 4)
(ZA!“IQ'OX!ON T W1PEY12.0
2X31246)
(2H(Ty13961yF6a3) )

(F¥.3)

{® [SUMYCNICS#)

(® 1SUTHERMSY)

(lyt)5:3)

(Jas®L= 9,1pL10,3)

tIasenz aolpglp,d)

(# VORI ICITY®)

(® MAUNITULE OF VELOCITY)
{6H MIN  «1pEI2_ %4bXxebh NAK

Iv6hn Jr
Ysl12H Us
SIEet2H KU»
Ds

16X96H NCYC 916/

W1PEL2 4 0k,

YORQUT
ALLKOM
ALLKOM
ALLKOM
ALLKQOM
ALLKOM
ALLROM
ALLKCM
ALLKROM
ALLKOM
ALLROM
ALLKOM
ALLROM
SILVER
SILVER
SILVER
SILVER
YELLOW
YELLOw
ORaNGE
ORANGE
ORANGE
URANCGE
ORAMGE
ORANGE
PIHEN
DImeN
DimeN
DIMEN
Dimen
BIMEN
DIMEN
LImEN
EwvrEAL
EUVREAL
EVVKEAL
EUVKEAL
EuvReag
EuvRrEAL
EuvKEAL
EuvREAL
EuvkEag
EUVREAL
EUVREAL
EQVREAL
Yonout
YunouT
Yonout
Yonout
Yonuul
Yonuut
Yonourt
Yosuurt
Yonout
Yornuyt
fonoul
Yorout
YUaUYT
YoropuT
Yoaou?
Yosout
Yonout
Yonuuyt
Yonuut
Yonout
Yonout
Yonout
fonout

Whrc o VvCU & wuwn W

—— Pt g

[
CLENOT UL URNECONOUT PWNVCUSWUNLCRNL & WK

Lol ol e =
-0 WA —
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08

32
33

34

35
36

38
39

4

1
s

by vIPE12,4,6X,0n H
6 LG 4 IPE12,4)

W 1PEN2 4,6,

4J2) p(umAT (® HAZIVMUM VORTICLIY AT I =#s134%  ze,13)

934 F(KMAT (# ZONES® /A DHMINSIPEI2.456X16H DRIAXSTPEL2, 4y

4)oy
C

5]

1
é

OX9OH UZMINGIPEI2,%eCXe0H D2ZMAXIpFI2, 4y

Oh xR WIppl2,4402,6H Yo

6h Y} 1 1PEY2.4)

s VPEL2 44621,

FURMAT (* VELOCITY VECTOKRS®/6H VNMAX 91PE12,4)

IF (NCYCokQal) TOLT=TiMEepTH

1 INCYCWGToC) TOULT=1,15%(TQUT-TSTAKT) *TSTART

IF (TCUT=T.GTIUelvDT) TuyT=Telu, 0001
CALL GPEN {OLFSETLIZ,215T413312)

- PLOT PAKTICLES

CaLL ParPLOT

- PLUT 20UNES

NTRKUS=]

YCULVE=YCONY

ACUNVPEACONV

YLu=EYe

CONTInuL

(ALl AbV()

UReln @ UZMIN 2 1.Ee2y

UklMAX = DZMAX = VMAX = U,

CaLL STAKT -

LL Yey Js=2eJF)

be 539 l=lyIbaR

1k = 10 ¢ hu

1FJP = 1JyF ¢ NU

VMAK = AMAXL (VHAX ALSIULTIJ) ) JABS (V1))
ALIPY)

ACLIPYP)

ALTIJR)

X(1J}

Y(1P )

Y(IPJP}

Y (1JF)

Ya Y

AMAZ(ATax4)¥a2e(Y]1ayha)o02

X738 (A2=X3) #ele (Y2-Y3) el
YZ1S(AP-R1)N0Le (YRmY])ou2

Y34z (Xx3axs)®ace (YIuvb)eul

LkMIN = AMIN) (UKM{HiaA140x23)

URMAX = AwAXl(URM@XvAIG'AZ3)

UZMIN = AMINL(UZMINSYZ19Y34)

DLIHAR = ANMAXL{ULMAXIY219Y34)

IXI=F IxLe (X1anL) #XCOUVP

TRESF LXL & (X2=AL) *XCOLYP

IX3ISF [XL e (X2=AL)®XCONVP

JRY4SFIXL* (X4=AL) ®*XCUNVP
1v)sFlyge(YlayLu)® YCONVP

lyeskiywe (Y2uyLH)® YCONVH
1v3=F Iye (¥Y3-yLB)® YCONVP
1v4st [yge (Yé=yih}® YCUNVY

IFC1Y) 6T IYbeURLIYLaLT164YT) 6O To 530
1F (1Y2,6T. 1Y, UK, IY2.LT.IYT) GO To 530
TF (LAY uT IXK) 60 TO 53

IF LAAE 6T, IXE) LU TO 53u

1k tlebuet! Call LRy (1X301Y391Xa91Y4)
IF (JeEUe2) GaLL LRV (I1A%91Y&yIX)yIY))
CoLl Lky (IX),1Y101X241Y2)

LALL DRV (IAZy)Y29IX341Y9)

I = by

1P = [pPUP

CaLL LOULP

Clivl INYE

URMINSUSUNT {UKMIN)

UkMAXZOSGRT (URMAX)

>
>
LU LI T L C I L 1)

YORUOUT
¥onuuTl
YUROUT
YonuuT
Yonout
Yonuut
Yonuut
Yonout
YORUUT
YOROUT
Youauut
YOROUTY
Yorout
Yonuut
YoRuuTt
Yonout
Yonout
Yonout
YOROUT
Yoauut
YuauuT
YuauuT
TUROUT
YORUUT
YonouT
Yunout
YURUYT
Younoul
YUROUT
Yonout
Yonourt
Yonout
Yonout
YOnLuT
Yonuut
YORUUT
yunuut
Yunout
YUROUT
Yunout
Yunout
Yonout
Yonout
Yonuut
YOnoUuT
YUROUT
YonouT
YonouT
YuaOUT
YonuuTt
YOROUT
YUROLT
YonouTt
Yonout
YonouT
YuROULT
YOROUT
yonodT
Yoauut
YUaAOQUT
YURULT
YonouT
YOAQUT
YonuuT
Yonout
Yonout
YOnOUT
YOROUT




18

174
%3
2}
95
Yo
97
9y
4y
lue
vl
162
13
lea
luvd
1to
107
(R
19
112
11}
e
1)3
iia
115
lle
117
11y
119
12,
1¢]
le2
123
124
1e5
ice
127
ey
12y
13
13)
132
153
)34
139
130
147
138
13y
dud
141
142
la3
144
145
lao
107
PEY’
dey
EEN
151
152
163
154
155
156
157
} §-1-]

545

541

533

VZMINSQSURT (ULMIN)
LemAASOSUKT (LeMAX)

IFtNTrRU, EGy=1)

CoaLL
CapL
(W TR R
CaLL

AYUbs=
Y Pl=
Nrins
Yibi=

LRV {IXEs Y19 IXKeIYT)
CRY (1XRelYT 9 I1XRy YD)
UKV (1XRylYteIALs1YD)
URY (IXLodYboIXLoIYTY
YUP

NYUP

Ylbel

NYLY

1RCE1IA o8
1rd=iap=-9
1ve=1yH-8
1Yys=lYTe+8

NEAF33,3521%QL0610(0.)*(FYT=PYB))

It AINEAPeLE Q) NEXP=NELXP=)

Ltics

¢ PeNEXE

ATiC=y,

Y1icLs=
Y11=
IFAYTICaOTaYLD ) GO TU 534
Yrices
1v)=b IYue (YTIC=YLB) #YCONVP

el
YTIC-DTIC

YT1C0TIC

1p (YL, LT.1VT) 0 TQ 531

CaLl
CaLl

URV(LXLs LY e IX2a1Iv L)
DRV (IX3elYV elXRoIY )

IRATE=FLOATIIYLI®G 4025

LaLt

whllk
YTle=

LINCAT (1kJ(E)
t12¢4 00t} Ytic
YTlueDTIC

6C 10 v32

TAISFIXL(XTIC-XL) 9XCONVY

IF (IR} ,0T,IXR) GO TO 533

Cell
caLL

LRV (IX s lYbelxdy Y2
LRy IXYalY30IX1alyT)

IkLTe=FLOAT (Lad )00 025

EncoLe (1144 87y T1C)
JRLTLEFLOAT(LYBI®(,0625¢) ¢

caLl

wellt
X11F=

LINCAT(JNLTE)
{12,710y XTI¢C
XT1CeDTjC

¢ Tu 59
CCnTLINUE

6L 1U 55)
COnTINDE
YLPRRYT

YLDEF Y
XCUNVESPXCONY
YCUNVE=kYCONY
FlYbe=klYe
FIYTu=t LYY
F1AKG=E XK
PlALSsF AL
lYhes]YL

1Y =17y
Ixku=LXk

IaL=
Flvo=

1xL
F1rYy

FLIYT=k{PYT

FlaL=
b LXR=

FIPXL
FIPXK

Iyp=lPyy
IyislkyY
laL=lkxL
lar=1lkxK
oL 1u &1

GO To 533

IklTe

Yonout
Yunout
Yooyt
YunouT
YOROUT
YonouTt
Yonout
Yonout
Yonout
Yonout
YunouT
Yonuyt
YunuuTt
YonouT
Yonuut
Yonuut
Yonouy
YonouT
YUROUT
YorouT
Yunout
Yunout
Yonout
Yonout
YUNOUT
Yorout
YONOUT
YOROUT
YUROUT
yonout
Yunout
yonous
Yonout
yonout
Yoxout
Yorout
Yonout
YONOUT
Yunout
YuROUT
¥Yorout
Yyonout
YOROUT
YonouTt
YOROUT
yonoyt
YOROUT
Yonout
yonout
Yonout
yonuut
Yorour
Yonuut
YonUUT
Yonuut
YonouT
Yonout
Yonout
YonouT
yunoul
YunouTt
Yunout
Yunout
Yunout
Yorou!
Yonout
Yonout

1ul
1p2
103
e
109
100
lo7
198
109
110
111
11¢
113
1le
11%
116
117
118
119
120
121
122
1¢3
124
12%
120
127
2y
12y
130
131
132
133
134
13%
136
137
13g
139
140
lal
142
1ad
144
145
140
147
ley
14y
150
151
152
153
15«
155
156
157
158
15y
160
lol
Yoe
1o
V164
1o%
l1vo
jo7




z8

159
log
1ol
lo2
103
loa

los
leo
lo7
loy
logy
X7,
1n
172
173
174
178
176
17
178
119
lyn
181
182
183
lya
185
186
1v7
lb8
149
lye

191
1y2
193
194
1¥5
190
197
lyy
lyy
26
Zv)
aue

2¢3
(4
L5
47
et
218
Zc9
21y
21l
212
213
214
215
2ie
217
21y
219
2¢0
el
222
c23

551

Su!
SbY

599

62y

64t

[ARTRNINY S

1F (NIPFULGEe)) GO TO S5by

CaLL LINCATISY)

wilTt (12449100) DKMINs DRVMAXy DZMINy DZMAXe XRe Ybo YT
whllE (1244CbL) JNMy Te NCYCe NAME
IF ({YMAX.LTLEMIC) GO TO & 0

m—- VELGCITY VECTOR PLOT

N THRUSNTHRU® )

IF INTHKU EG.3) 6C TO oCU

UkUVU = vyY/VMAA

CaLL apvVIL)

CALL START

VC SYY u=2sJdPe

uc S8y 1=1+1P1

IF (NTHRULEQe2) DROUE, 5®VV/QSURT (U(TI )} **2eV(TIJ)#82+EN) ()
IYISEAYBe (Y1) =YLB)®*YCUNVP

JFUIY) 0T IYoeUR IY1 el To1YT) GO TO Sb9
1ve=b IYpe (Y{LU) oV (2J) #DKOU=-YLH) #YCONVP
FFLLYC, 0T IYB.UKIYELLTL1YT) GO TO 569
1818 LxLe (XL} =AL) *ALO0IWVP

1IF LIRS 6T TXR) LO TO bhy

Tre=FLxLe (X {3J)=XLeUIIJ} ®UROU) *XCONVP
IF (IRE,6T,IXR) GO TO S8Y

CALL LRV (IXLyIYlsIx24112)

LelL FLT (IX1lelYlel6)

1u = 1J ¢ NO

catl LOUP

CUNTINUE

oLl LINCNT(6C)

whlTe (12591500 VMAR

whllE (12+4080) JNMs Te NCYCy NAME
1+ (NTRRULEQsL) GO TO 55

c¢ Ty 535

=e~ . CONTOULR PLOTS

L=w

L = Le)

IF (LeEULSeANUNCYC,GTav) 6O TO 490

GL TO (620362r9640+620940¢) L

Cotl STHRT

LC 63Y% J=2eJrl

UC 929 1=lslukRr

Cotlur=kotIN)

IFiLetwe2) CutlUI=SIE(L}

1BJ=1yen

= * B

1:“7Lf§3.2? CullJ) 20.25%USURT ((ULTJY) sULIPI) *ULIPUP) sU(LUP)) #0802
1 o ( VIIgI*VIIRPI) 4V IIPJP) eV (IUP) ) #22)
1.PE1ureNG

1 = 1J ¢ NG

CaLl LOLP

CClei INUE

Lall UONE

6C Tu 700

Lall STaRT

wWhAXZEMID

UC UbY JaZeyH)

LG b9y [=1,10aR

IFJ 3 fu « hu

1FJP = 1UF * MU

X1 = A(1PJ)
Y1 = y(lpJ)
LY = ULIPY)
vio= v(1pg)
A2 = A(IPUP)
Yo 5 Y{IPgP)
L2 = u(1PSP)
Vi = v(1PIP)
A2 = (LR

Yonuyt
Yonout
Yonout
YurOuUT
YonouT
YUKULT
Yonout
YunouTt
Yonout
Yorout
Yonourt
YOROUT
Yonout
YorouT
YoALUT
YOAULT
YORULT
YOauUT
Yunuut
YORULT
Yonout
YOAULT
YOROUY
Yunuut
YORUUT
YonuUut
YunouTt
Yonout
YOROUT
fORULT
Yonou?t
YonouT
YunouT
Yonout
YunuyTt
yonuur
YonoOuTt
YOonouT
Yonuui
YORuuT
Yonout
Yorout
YonouT
YUKOUT
Yonout
YOROUT
Yonout
YORUUT
YonOut
Yonout
Yuauut
Yunout
YonouT
YURUUT
Yonout
Yorout
YURUUT
Yonuut
YoauuTt
Yunout
YonouT
YOROUT
YorouT
yonout
Yonout
Yonourt
Yonout
YOROUT

168
169
170
171
172
173
174
175
170
177
178
179
160
lbl
162
163
L)
lus
186
1 X-Y]
18y
189
190
1yl
192
193
194
195
196
197
198
199
200
20l
{13
c03
204
2aus
2yb
2ot

209
2lu
211
ele
213
214
2)5
2le
eyt
cl8
ely
220
el
c2e
¢e3
g2
2eb
226
ee?
eel
229
230
23l
232
233
cd4
a4




€8

eea
¥4}
ced
227
228
e¢cy
23.

3
232

233
2J3e
¢35
¢3b
237
238
239
L
241
242
z43
244
245
246
c4?
LY
249

[4-3}
2%2
€53
256
411
z56
és7
F4-1:]
by
2064
vl
2o
<63
204
£65
dot
67
oy
209
27
2T
212
z13
274
431
26,
2717
27y
<79
2p¢
2
du2
13
2bv4
Zbdy
2bb
287
gy

649

659

719
T

7<i

73.

735

73y

T4

Toe

o3

Toa ERCOUE 1054101 95C0) CONTKKS
[N nLCH(50001kI1Eiluvv§le)

761

Y2 = Y(i1upr)
L3 = LLUF)
v3 = vy
Xa = X(1J)

Ya = Y(1J)

La = vt

vé 3 vy

K1 =

WSAVERMAR

WMARSAMAKE (WMMRAWAES (CLLIVY))

IF (WSAV  NEJWMAA) 1SVR=1
1IF LWSAV L NE JWMAR) SVw=y
le = §Py

IV = Pyp

CaLL LOUP

CONTLINUE

Coll LONE

GhPN = 1,.Ee6

UMA = ~uMA

CaLL STHRT

uC 71y J=24uP1

Le 7.9 1=1yluak

CMh = AT (CUTTy) sumNg
GFA = AMAXY (CQUTY) sUMX)
Ie = 1J « N

CaLll LouP

CentTInLGE

COvTINGE

LF (LeFuWes) LU TO 745

XX 2 GMA/(OMNeEM1Q)

It XReLbe2s) GU TO 735
ralyeu/WlCGly {AR)

X2 5 Rel

LG = Loesatl,zare’
Kaul ULt v (gMh)

XX = Jreen(Ka))

=1

Ar = AXe0C

IF (RALLT.OMNY GO TO 720
cemin) = xx

IF (AR,LT,0MA) GO TO 740
AN =S Re)

XA = AXRQU

6C Tu 730

AR = LMA=(MN

IF LABS{XX) oL 1e) s E=~3#AMAKRY (ABS{QMX) 9 4BS(UMNI}) GO TO 610

Lt 3 Jle(xxe,bUl)
UC 13% n=1,1)

CONIR) = (MN(FLOAT(R=1)) *DC

N =1l

CALL Apv(l)

1hllE=ty

KhbLER=1

LC 8l AK =) » KRG
Irinkant 1) LU 10 782

ERCUUE t]aadlucoinCD) CUNIRK)

6C U T3
1P (AR ME oKRG) CU TO Tba

ENCLUE (1444 )G39nll) CUNIRR)
LALL wLCh(4Seslk]Ttydasnlua)

cc Ty 78}

Ih[IESIRITE ]G

12SARVOLITUI S {R{IPUISRIIPUPI SR ITIPI*R (T YY)
Cellu) = rloqquleL®)o(xl=x4yeqvleys)e(yloys)
SLU2eLY)® (X2=K)) o (V2ev])@(YR2mY])

¢ {U34L2) 0 (xI~x2) 4 (v3ey2) 8 (Y3=Y2)

e (UbeL3) 0 (x4=x3) s (vheyI)a(Ysayd))

Yorout
Yonourt
Yonout
YoRuuT
YOrOUT
Yonuut
YoRouT
Yonuut
Yonout
Yorout
YOKoOUT
Yonuuy
Yonout
YOnQUT
Yonout
Yoaour
YOROUT
Yorout
Yonout
YONOUT
YuROUuT
Yonour
YonoyT
Yonout
Yorout
Yoruut
Yenout
YunouT
Yunout
YunouyT
YoRUUT
Yusout
YOROUT
Yunout
Yorour
Yoaourt
YUROUT
Yonout
YORUUT
Yonout
Yonout
YONQUT
YOhUyT
yonout
Yonout
Yonout
YORQUT
Yunout
YOROUT
Yanout
Yonoult
Yonout
Yunouurt
YOROUT
Yornoutv
Yunout
Yonuurt
Yunout
YOROUT
YonouT
Yonout
Yonout
Yonourt
YonouTt
Yonout
YOROUT
YoRoQuT
Yonout

236
237
234
239
240
24l
242
243
lak
245
246
247
Y]
ey
250
sl
292
%3
254
255
I4-1-]
est
258
2%y
26§
et
Zne
263
204
265
2bb
o1
2nd
209
ety
el
ere
erd
274
27%
216
1
a2y
279
20
a8l
282
283
284
269
246
eyl
284
2u9
290
€91
29¢
93
294
295
296
291
98
299
3uu
301
302
3¢3



b8

269
2y.
291
292
€93
294
245
296
2y7
vy
29y
3cn
3l
di2
33
dre
3y
30
3,7
3y
3¢y
31n
31t
332
313
314
315
31e
17
314
319
3e¢u
3
2
3¢3
Jeu
325
326
3e7
3¢8

33y
an
332
333
334
338
3306
337
33K
kXL
3

341

343
3a4
345
dap
a7
34y
a4y
35

351
352
353
3«
355
3vn

140

754
700

Tou

Tiv

Tuy

169

199
112"

bl.

CALL LIRCATISH)

6C 10 (756,760 e7T734765) L

LLN(1)=-0._1'uHA
CCrele) =t 00leLma
CCNI(3) =L e OSPUMX
Celvla) =0t 1096MR
CUN(D) =0, ST eUMA
CLNLO) =y, 10060HA
CONETI sV, 300 et
CL(b) =t 500 #LMA
L(N(9)=O.709Quhx
Centl0y=0 Begrx
Cenilly=C,9%unX
CUNtIE)=0,95#UMA
Ceht13y sl bleuma
k=13

CCNEINLL

GC TUu 7«0
whITE(1204090)
6¢C 1u 7on
whlTE{1¢04111)
6 Tu 780
wh1TE(Y2rad00)
6¢ Tu 7¥n

whlit (1294 1l0)
whlTE (12441¢))
while (12481200
whilbk (1248000)
CaLL START

LC EYY Js24JBhR
CALL LOUP

LC BbY 1=191M)
1¥J =2 Ju « N4
LFJM = JUM ¢ MU
N= b

LC B7% kK=TeK

K] = n? = X3 3 K4

ISVhy JSVwW

UMNy UMKy CON{1)s CON(R=1)s DG

JNMs Ts NCYCr NAME

=4

1F (LULIJM) oLEJCOMIKKY) Ki=z]
IF (CU(IPJMI (LE.CCRIRRY ) K221
I (CL(Id)  oLESCONIRR)) K321
IF (L6 (1PY) oLESCCNIRK)) Ké=)

IF (Klen2eKk3ene hE. v sURs K1eK24K3eK4 «EQe 0) GO TO 879

IF (N,GT.0) ©u TO B0v

lob = TuM

1WA = 1y

UC 7Y% uJs12
LC Toy 1I=Vs2
kvt = JJUBeNu
IFJUA = [JAekQ
N2 Neld

XCULR) = 25 (X(1PJB) ¢X(IPJAYeX(IJAR)ex(1UB))
YCUIN) = 25¢(Y{IPJUB)eY(IPJUAYeY{IJA) ey {IVB))

ILA = JHUA
lub = JPUH
lo 3 14
loR & TUP
L = v

1c}
I¢e
i)
1€ = 14

ASS16n B1¢ TO RrR1
6L TU HeQ

3
1JM

1P (KleK3,NE, 1) GC TO 610
1

IF t{R]eR2,NE.1) GC TO 8¢C

Jod = 0
1t = 2
1J) = [uM

Yoaout
Yonout
Yonout
YonouT
YonouT
Yonout
Yonout

Yonout

Yorout
Yunout
FOAOUT
Yonout
yonout
Yonout
Yonout
Yunuut
YOROUT
YonouT
Younout
Yonout
Yonout
YonouT
YOROUT
Yonout
Yunout
Yonout
YOnOUuT
Yorout
YunQuT
YOROUT
YUROUT
yonuut
YOROU]
Yonout
Yonout
Yonout
Yonout
Yonout
Yorout
YonouTt
Yorout
Yoxout
YUROUT
Yonout
Yonout
Yonout
YOnuuT
YONUUT
Yonout
YOnUUT
YonouT
YonuuTt
YOROULT
YOKOUT
Yonuut
Yorout
Yonout
yonout
Yorout
YOROUT
Yonout
YonouT
YOROUT
Yonout
YOROUT
YOAOQ}
YorGUT
Yonout

334
33y
336
337
338
339
340
KLY
342
343
344
345
KT
347
3a8
349
350
351
35¢
353
354
355
356
357
358
359
30
KT°9
36¢
303
Joe
365
366
367
3ol
309
370
371




S8

357
KEX]
359
3oy
30)
302
303
dea
3u5
S06
307
Joy
Joy

311
312
314
374
315
370
317
378
379
K13
du
3y
363
304
305
Joe
KLY
kLY
369
34,
39
3yz
3v3
KIMTY
3uY
396
3v7
vy
399
4. 0
4]
ai2
4 3
“fy
45
e
407
ary
49
4):
o)
“)2
“)3
“1y
“1b
“le
“17
4ly
“ig
4z
4c]
4z2
423
4oy

bey

83,

Ha

sbl

v79

569
599

bue

Soc

Iee = byt

asSion b2y To KK1

GL 1U hap

JF tn2en4 NELD) OC TO B3O
1) 2

e = 4
j 1Pav

1.¢ IPJ

KESI6N 830 TUu KR)

6C 10 buo

IF (R3en6,NELLY GC TO B7Y
1¢) =3

Itec = &

1.l = 19

1.2 = 1Py

KESIUN 879 TO Kkl

LL = &L +)

Xx 2 ACUN(IKRYI=CUIIJL)y/71CQTUR2)=CCtluI])

IAVALL) =F IXL e (XCOCIC) ) eaRe {XCOCIC2)=ACU(ICL) ) =X ) *XCONVP
IYI(LLYSFIYBelYCOCIC) ) oaXe(YCQ{IC2)=YCO(IC1)) =Y B)®YCONVH
FPOIYLILL) JGToIYBLORLIYIILL) (LT IYT) GO TO 88)

LECIA (Ll o D10 iAL a0 tIAIILL) oGTLIXR) ) GO Tu 881

I lLL.LT,2) b0 TC kD
CoLL LRV (IX1edYlelxz,1v2)
IF (RKGEWGS) ChLL FLT(IXI9IYL416) N
IF (RALEG.Y) CALL PLY (1X191Y1435)
b (RKGEW.K=1) CALL MLT (IX191Y1924)
LL=y

I (lucob g IPUm) OC TU KK1
CCNTIRUE

IuM = PyN

Iv = 1Py

1P = JJPeNG

Lok IhUE

oLl STary

Cobl GRVIIXLaLYTeIXRe1YT)
CoLL LRV {IXPylYTeIXRe]YD)
CoLL URvEIXRyLYBITIXLeIYR)
CALL Ukv(IXLolYHITXLSLIYT)
NYUFSYUPR

YURLI=AYUK

NYLB=YLBeY,

YLbl=hYLD

12C= 1AL +8

LX351Ahe8

1Ye=lYheb

1y35fY1e8
REAFS0,3214GLCGIC (0,10 (PYT=PYR))
IF (e APLLELO) NEXF=NEXP=1
LT l(=e nanEXp

x¥il=y,

Y1itlsyin]

YVil=YTiC-DTIC
IF(YTICLGTLYLb ) GO 10 4Hb4
YTILSYTICeDTIC

JY Sk yoe(YTIL=YLE}#YCONVP
IFCIYL LT, 1Y) <0 7O 581
CALL Liv(IXLslY)sIX2y (YD)
COLL LEV(IX3eiY)sIXRa Y1)
IR1Te=FLOAT (1YL #0625
CALL LINNTAIRITE)

wRITE (1244088) Ylic
Yiit=yTICeliTIC

6L Tu sSu2

12)SF LU (XTIC-2AL) ®ACUNVP
1P (LALL0LT,1XK) GO TO Hu4
Coll LHVIIXYelYbolXloIYe!
CoLbL DR {IXIolY39IX1e1Y1)

YoROUT
Yonyut
Yonout
YOROUT
Yonout
YOROUT
Yonourt
Yurout
Yonout
Yonout
Yonout
Yoaout
Yonourt
Yornout
Yonout
Yorout
YORUUT
Yonoyt
Yonout
Yonout
Yuaout
Yonout
Yonout
YOROQUY
YOROUT
YonouT
YOROUT
Yonout
YOAOUT
YorouTt
YorouuT
YonouT
Yonout
Yonou?t
Yorout
Yonout
Yonout
Yonouy
Yonuut
Yonout
Yonour
YoaouT
YOROUT
Yonout
YoxOuT
YonuuT
YorouT
Yonout
yunout
YonouT
Yonout
YORUUT
YorouT
yYonuul
YorudT
yonGuut
YORULUT
YOROUT
Yorout
Yor.ouT
Yonout
Yonout
Yorourt
Yonout
Yonout
YuROUT
YOoROuT
YOROUTY

372
373
314
375
376
377
37y
379
36U
Jbl
362
3u3
386

390
39l

393
3G«
3v%
I
397
356
399
400
40l
4ue
403
404
405
400
407
408
409
“ly
411
“)2
413
414
15
416
“l
3T]
41y
420
LY
422
423
424
4eb
426
“er
hey
4y
430
431
432
433
434
435
436
437
“38
43y




98

heb
4co
4c?
“4el
azy
43,

43)
43z
w433

4346
43%
435
437
43y
439
G4
“al
44z
443
44g
4ud
446
4a
LYY
“49
“5

5]
“52
453
“54
455
450
457
454
459
400
40l
402
“03
o4
“05
L2-1.]

ab7
Qb8
“0Y
“7

a7
atz
4«73
474

415
410
417
“lp
419
“4bs

40
aby
4b3
“ha
LH)

whlTL ({12,T10) XT1cC
XTIL=ATLCDTIC
6L Tu 5»l
Sos CCRTINUE
6L TC »10
4 -e=  LUNG FHINT AND FILM
4L LALL ARV (D)
LINESE,
LalL STaRT
LC «bY uz]leJdrPe
UC 475 I=),1k]
TkJb = UV ¢ NG
1F9 = 1J,¢ N
L=PRVEPRSTESV. O
Ir (JeFle)) LU TO 45¢C
IF (1.Fu.IPL JUke JoEWeuP2) GO TO 45/
FRSIE = SIE(LuM)
Frval, e /RyCL (TUM)
X1 = A(IP M)
Y1 = Y(IPyM)
k1 = K(IPGM)
Ul = UIPM)
vl = v{}PyM)
xz = ALLICY)
Ye = Y {LPY)
Rz 3 &(1PY)
Lz = U(iPy)
vé = V(IPY)
r2 = k(1D
Y2 = v(lJ)
h3 = n(iy)
L2 = vl
v3 s v(ln
X4 = A(IJM)
Yo = Y(QH)
ka4 3 K(LJIM)
LUé = U(1uM)
Va = ViIov)
U = o25eRvOL (TJM) # ({kTek€) #r(uley2) o (v2=Y) o (vlsy2) @ (x1an2))
1
?
3
490 1F (LINES.EC.L) WRITE (1€,40 4)
LIKESSLINESe!
IH (LINES,GF.50) LINES=Y
while (12,4004)
1 KO(JJM) s FRyy
“6 1o 3 1Py
«79 1oM = JPUN
CALL LOUP
4y CChilINGE
¢ ~== RESTORE FILF PAKAKLTERS
Y, CaLl EMPTY

Irlte=tLoaT (LAY ®L, 1es
ERCLUE (11440879 TIC) IRITE
JRLITE=FLOATI1YD) #5,0025¢]) ,p
CoLl LINCRTIURITE)

e (RPen3) o ((u2eL3) 0 (y3aY8) e (v2ey3) o (x2-x3))
SRk ) ® ((UIapdr o (voer e (y3ayh) e (x304))
s(Kkookdy@((LheLT ) wivinrayeiyooy)etxsan))))

FIYust]lYny

Pivi=FIYT)

b IAR=F 1ARY

F1AL=F ALY

IYu=]1rthe

Ivislrry

1xn=1 AR

LxL=1lapLv

CALL Urkn (6LFSET1292LS19512)
LaLL anviy)

Te Ue A{IJMIs Y(JUMIY UGIJM)y VIIUM) e PRSIES

Yurout
Yonout
YOoROUuT
yonout
Yonuul
YOROUT
YURUUT
YonouT
Yunout
YORUUT
YONOUT
YunouT
YoroOUT
Yonouv
yonout
YonouT
YOROUT
YOROUT
Yorout
yonouT
YOROUT
Yonuut
YOROULT
YonpuT
Yonuut
Yonout
YUROUT
Yonout
YORoyT
Yorout
YOROUT
Yonout
YorouTt
Yonout
Yonout
Yonout
YunouT
YOoaLUT
Yonuut
YOROUT
Yonout
Yunout
Yonout
YonOUT
YusouT
Yuauut
Yorout
YonouTt
YOROUT
YunouT
Yonout
YOROUT
YonouT
YunOUT
Yonout
YounouT
YorUUT
yonout
YOROUT
Yonout
YonouT
YUROUT
YonouTt
Yoaout
Yuauy?
Yonouy
YoaUUT

440
4al
4a2
443
4h4
445
446
Lol
a4t
409
“50
(33}
452
453
454
455
450
457
458
459
400
4bl
462
463
404
465
466
467
4by
469
470
471
ate
“73
w74
475
476
477
478
479
t0
ayl
hy2
4yl
L3113
LY}
486
4y?
488
“yy
490
491
49e
493
ave
495
490
4yl
498
49y
500
Sul
502
503
506
505
5¢b




L8

=K
~-R
vV =~k
K
-k
-H
v =R
-k
-k
Ok
~h
Ok
=h

“B6 kE TURN
ab? [V
SINLLY KEFERENCED VAKIAELES
46U = 471 (A7
Sl ~ el it
710 = 25¢e LILSa
747 = 3.5 uive
AAl IR BLL  ulkes
Ane koLl ulv
Anc 110 ulvsa
ANGLES (JR  j2LU  LvLY
Asw 1ICO  LrETY
Al 11C0 EPS
AOFAC Ao ETae
AoM 110 HLPYY
BTl LR 2Ly FrEG
BC [ RV
CLOLANMY ALY e

.

-h

11C0
1acc
14:C0
14€C
11¢0
160¢0
lucC
10C0
4758V
11¢C
2CU
15)
2co
14EG
l1i1cC

GR
GROVEL
6L

b2 14
10Ty
1ECP
1
1JFS
1P2
1SCF1
18CF2
15ce
15¢3
1TAH
1ty

“R
~R
=R
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
(R}
-1

11C0
8cu
11C0
19C0
1nco
11co
33500
ACO
11¢o
#L0
ACy
8CU
)
ticu
acc

JuTC
Julv
Jd
JPe
K&t
LAMD
Luk2
LIVIVF]
NANGLS
NUUMP
NF Ry
NUFD
NOPT
NPT
ML

-1
-1
-1
-1
.l
-p
-1
=R
.1
-1
-1
-1
-1
-1
-1

15c0
Inco
33400
11€0
11co
15KRL
11¢co
18RL
12¢0
aco
2¢o
2¢co
2ce
11¢o
eco

Yonout

YuskouT
NQIb -1
NOIZ -l
NRVALS =1
AUMIT =1
Lm -k
CcCMANC =K
bweYL  eR
CPCEN )W
CPTMP (IR
ORANGE =
PARPLOT =
PIANK -
PThb (RIS
PAL =K
PXR -K

507
Sus

11cu
11go
12¢0
11Co
11¢o
11¢0
11¢o
2Cu
2C0
PICN
398V
4eN
2cu
9Co
9o

ROT
REAL
HED
KE TUKRN
REZHUN
REZSIt
REZYVY
HIgAR
RLel
RVALS
S16a
ILVER
SpTsl
Staft
Tamu

-R
-R
-R
-R
-R
(R
(IR

OR

“R

10¢0
15F
8CN
486F
11¢o
8co
11¢e
9Cu
CN
12c¢
e
9Ch
2¢cv
2¢h
8Lo

TEMP
THIRD
THY
TNEUT
VIEM
WHITE
YELLOW
YLCl
yLca
YOROUT
ysrl

(IR

-
-R
-R

8cy
ilcu
8C0
12¢0
1160
12Cin
10¢h
5CN
6CN
15y
JCn

bmbtutusntointptatrtnintatatmtnt tnintatdntvcinictatntatntctntsctatntatolatcatntlatatntntatetTictoinininjusntanltloctntaivtotnitactaintatviotss
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SLBROUTINE PAKPLOT
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1
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[ 7O, W
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CCMMUN 70RANLE/

SN -

CCMMUN /ublTR/
DIMENSTON

C~0 U &N

ECULVALENCE

LR A SN T SRy U

REAL
UIMENSION
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3.9Y FCHMAT

1
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BToL (su()

AASC (9454)

I 1Jy 1Jwvy 1UP, J

AAl (13109

AA2(1319090)

SlLA (39900}

NAME [1¢)y DTy DTRs EM109 GHDVELs 1HAR, IJPS»
IPly ISCFly ISCF2ys 15C2y 1SC3y ITVe JBAKY
JP1y UPZy NCYCe NUUMPY NUs NQIe KEZ?SIEs TAMBY
TEMP(T5993)y Ty TIMee TUUTe TSTAKTs THY
FIPRLs FIPXRy FIPYos FIXLs FIXRy Flvd,

IPALy IPXRy IPYHy IpYTs IXLs IXRy TYR,

IYTy PXCUNV, PALs PaKe PYBs PYCONV PYTy
RIBaKs vve XCONVY ALf ARy YHy YCONV, YT

DICs UICSAY, DTO2e DTV DIVSAV,

LVuYe LUTCy IDTVe JUTCy JUTVy ROT
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(AnSCLad sud) s (aaSCtslavie (AASClB) sRO) s
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(AASCLIY) s GRIZLavG ok SH)

LAMy LAMDY My MPy MUy MUL2

TIL(2)

(lh:9®PARTICLES®#/01 PUR  #1PE12,496X96H FUZ ¢
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36 11EL=F 1PYBe (YTIC=YLE) P YCONY ParPLUT 32

37 1F(LI11C.LToIPYR) GO TO 3020 ParPLOT 33

38 YTEL=YTICsDTIC PARPLUT 3e
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Y -K 4.z 4% Y] 60 116 Vel
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1 GvbkLAY (YOKIFERs 24 &) PHASE3 2
1 FhOGKAM PRASE] PHASE3 3
? CCMMUN /STATEY NCPTy NCPDs NFRQs OPTMP (30} QPDEN(YQ) Y ALLAOM e
) FREQWILUG) s SPTBL(310)y PTAB(300)s ETAB(300) ALLKOM 3

2 BTYL (30y) ALLBRQOM 4

3 CCMMON £ YSCY/ ARSL (H45a) ALLKGM 5
4 COmvon sPILKY Iv 1Jy 1Jdve 1uPy u ALLKOM 6
5 tem 7YLCLly AR (1 3Lcuey ALLKCM 7
& Lim syLL2/ ARZ (laluun)y ALLKUM 8
7 Len ey Sluataluou) ALLKOM 9
" CLHMMON /RED/ NAME (1€)9 DTy DTRe EM1Oy ORDVELs IRARe 1JPS» ALLKOM 10
1 IPly ISCF1y 1SCKF2. 15C2y 1SC3, ITVe JHARS ALLKOM 1

2 Jkly UPcs NCYCy NUUMPY NUs NOTe REZSIEs TAMHY ALLKOM 12

3 TEMP{/D5d)s Ty TiMn, TOUTY TSTARTs THY ALLRO 13

Y CCMMON /SILVER/  FIPaLs FIPXKy FIPYws FIALY FIXRe FTYU, SILVER 2
! IPALs IPXHs IPYHs I0YTe IXLy IXRe lYBe SILVER 3

< IYTy FACONYs PXLs MXKs PYEs PYCONVs PYTe SILveR 4

3 RILVAR?Y vve XCCNVY ALY XRY YBe YCONVs YT SILVER 5

I CUMMON /YELLUWZ  OTCe LTCSAVS BTGEs DTV UIVSAV) YELLOW 2
LI OVUYe LUTCy IDTVY JDTCe JUTVy ROT YELLOW 3

11 CUMMUN 7URARGEZ  ANCy ASGy A2 AUFAC, ACMy BOs COLAMLs CYLs ORANGE 2
o DTPOSs EFSs MYy Gry GLe IM1, UKANGE 3

3 TECHY Lk2y ITAH(IU L)y JidMy JPbhe KXTy LEMs ORiNGE “

3 LuP?y MUs NFTs NUlue NGICY WUMITS Opo OReNGE 5

“ OMANCY CMCYLs REZWUNY HELYUy THIRLs VTEM ONANGE 6

12 CCMMUOR /WHITEY NRVALS Y RVALSITSs NRNOLSY ANGLES(3S),y TNEUT ORANGE 7
13 teulvaLence (ARSCUL) axoxrhkl s (AASC(2) 9RyYPAR) o (AASCI3)9Y)y EuvrEA 2
! (AASC()gU) s (LASCIS) 9V)y (AASCLO) 4KO) s Euvkiap 3

3 (ARSC (1) oMoy P RCOWICENTRY EuvrEal N

3 (ARSCIB)Y sEsETIL4CENTY) s (AASC(9) sHVCL) ¢ LtvREAL 5

“ (ARSC LY oty PP evP) s (ARSCLIN) yPoPLOERIUP) 0 EUVREAL [

5 UAnsClle) oLTIL UL eCLrEMOMLE) EuvHEalL 7

° (ANSCI3) evTILsvLsUMUMLL) y EwvHEAL ]

! (ARSC(1a) sACLIHETALCIFOUTLC)y (AASC(15) 9SIE) s EUVREAL 9

d (AASCLLE) WDELSMISILRLC) EuvkEAL 10

3 (ALSCULT) GRIR G ZEDENY o EUVREAL 11

1 (ARSCULH) oBHIZovb ek sil) EQurb AL 12

14 KEAL LAliy LAMDs My MPs MUY MUOZ EWvREAL 13
15 UIMENSTON Xlide AFAK(LYy KUy YPaK(Y)y Y(lde U(l)s DINEN 2
< Vilyy He(l), pP(lye RMP (1) RCSQ(H), CENTA(L)y  DIMEN 3

] ECH)y ETILEY) s CEMTY(IYy KVOLIE) s M{1)s R¥(ITy  DIMEN “

4 VR e w1y L) e EFLL)y UP(Y) s UTIL ) DIMEN )

3 ULETD e COLL) Y ENOMLGEYD s VTIIL (1) VL (1) DIMEN ©

6 UMOBMLUE1) o UL CTYe HETALC()y FCUTLC(L) s DIMEN 7

7 STetV)s DELSM() )y SIGPLLILYy GRIR(Y)y UGIL) DINEN Y

C RZELENCIY e GhIZ(1) s vGtD)e FSN(D) UIMEN 9

16 LEAT DELING PraSE3 10
17 UIMENSTON ATCIGu) e FT(100) PHASE3 I9
¢ PHmSES 12

1y VT0l6zh, 062500T . PHASES 13
tg Twtlinsl,rple,e ’ : PHASE3 14
¢ ~e=  TEST FUr RE20MNE PrasE3 15
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62
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67
bo
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70
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1L
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77
78
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e
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ba

1F (USWICr2.EUe2eCRIGRUVEL ,EN,2,n) GL TO 3150
- CUMFUTE LO ¥G X Y K (EULERIAN UR LAGKANGIAN)

CALL STaRT
UC July y=2rJPe
LC 3Lu9 l=Velk)
LE A =y S*GRUVEL® (LL(TU) sy tTy))
VeIV =0, SPGRUVEL® (VL (T ev (T y))
A(IJ)=X(]J)’Ub(lg)“UT
Y(Io)=Y (JydevellJ) *D]
ktlJd)sx(pg)*LYLeOMCYL
Iezluenu
Cowel INUIL
Cell LOUK
COWLINUE
Call LOKE
Gt. Tu 30y
Lt e chl
[N PIN
wm=  CUMPUTE MP EP KVOL
CAaLL START
LC 3,09 JsP9JUP])
U 9¢€59 1:=)4]1BAR
1Mo = [U=Nu
IFy = Juehu
lrep = TylPeNu

Al s A(IRY)

Y1 o= v(lRY)

RY = R(1PO)

Az = AllPGP)
Y, = Y(IPYP)
Ke = K(IPJP)
R2 s A1)

Yi 2 Y (1JF)

h¥ = h(1JP)

X4 = ALLY)

Yo = Y(LD

He = K1)

uLt = L IPa)
veb o= vLgiedy
ULe & UL IPUM)
vie = VLIIPJK)
UL3 = ULtIJP)
Vis = vi(1J®)
uLe = UL (1d)

VL4 = VL)

UL=U6 (1PJ) =6,5¢ tLLLeu1PI) )
VLlzvb(]PJ)-U.S'(VLl’V(IPJ))
ULESUG (IPJP) =1 492 (ULZeULIPIPY)
VLEBVL (THFYP) = o DA (VLZ2eV(IPJIP))
LEI2UG (TUF) =L O (LLI+U(LJUP))
VE33VG (JUF) =L, 5% (vLIey (1UFD)
LLo3UG (1 J) = D lUL4sU1N))
vLasvE L ) =0,5% (VL4eviTu))
AE1=abeuplept

AreSac-un2e0T

RF3=A3-ULIsLT

AtaSAq=-UpaeD]

YRlzybaypl oY

Yiezvaoy2eQt

Yh32Ydayp3slT

Ypamyboypeal

ki 1=Ar1eCYLeumMCYL
kFezaFpacyL sOMLYL

kb g=AF3®CYL UNMLYL
KEaSAPLSCYLPUHLYL

Ale = x1ax?
Yr3 = Xe=23
A3e 5 X374

PraSE3
PruaSES
PraSE3
PHASE S
PHASES
PHASE3
PrsSE
PrudES
PHASES
PraSE3
Prased
PHASEI
PHWSES
?NA$E3
PHASE3
PHAUSES
PHASES
PrnSES
PrasE3
PrRASES
PHASER
PHLSES
PHASES
PHASE3
PHASES
PHASES
PrASES
PHASES
PrasE3
PHASES
PHASES
PHRSEI
?Hns&3
Prase3
PrnsSEd
PraSed
PrusES
PHASED
PHASES
PHASES
PHaSES
PHASES
PHASE 3
PHASE3
PHASES
?HASEJ
PrASE3
PHASE3
PHaSED
PruSEd
PHASES
PHASES
PHASEI
PHUSES
PsSE3
PraSE3
FPHASE 3
PHASES
PrasEd
PrinsES
PHasSES
PRKSE3
PHuSE3
PHASES
PrnSE3
PHASED
PrndE3
PHUSES
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s
lle
117
11y
lig

1en

le2
1e3

lea
¢S
teo
1er
ide
129
13

13
lse2
133
13e
13%
136

3z3

Aal = xee-x)

Ye! = yeay?

Yl¢ = y2-v2

Yl = y4-yR

Y4 = ylavg

ple = plep2

Ked = fcopd

h3% = poen4

kel = paep?

Lle = uLlelLe

UFd = yL2.ul.3

UX« = LLdeULa

Lal = LLselpl

Vie = vilevle

V7id = viL2evVL3

Vee = vi3eVLe

val = yiaevit

L = ocHeRVCLILJI®(RIZ#(UI29YZ14VI20X12) ¢R2I®(y230Y32ey237X23)
1 +R3I40{USHBY43ey360n34)eRbLe (UsTaylbaysloxsl))

VCLR = vOLT = VOLC = ) ,/KkvOL(1J)
Ib Ul,ME o TRAK) VOLR = 1./KRVCL()ED)
b luene, Pl ) VOLT = Y1./kveL(lup)
1F (LFued) LU 10 32H°

FL & -FR

AL = =ik

It tJaFWez) LU T0 324
P = «f1(])

Ak = ez (])

340 FRE(apla(Yl-vP2)eXla(Yp2oypl)exp2u(vplaY])) o (RpleRIeRPZ) o

3y

329

Voraleiyeayp2) eal® (YPEy 1) e XpRa(Y1aY2) ) # (R)en2oRP2) ) #TyEL TH

b = ArMESIOMLL,9FR yeRNw4 ,8FR /(VOLRevOLC)
fI(J):((xp3°(YP4-Y3)o)Pd’(YJ-yv3)ox3°(IP3-YPZ))O(RPJORPZ‘H3)0
1 (Apco(yz-y3).xz-(yB-vpcr.xao(Ype-YZ))°lnvz.”2.p3)).1,EL|H
ATLL)Y = AYHESLOHIL o T (1)) eH_ #% @F T (1) /(VCLT+VOLC)

AX = ARMERY (AES(FB) yibs (FK) 1ARSIFT (1)) 4ABS(FL))

LTL = AMINY (UTCoLTHGSeRIFAC/ (XXeRVOL (1) ¢DTPOS®ABS (D) +EMLG))
I (UTCSAVNELLTC) TuTC = ]
1IF (LICSAVLAELLIC) wLiC = J
LTCoay = (TC

VE(LJ) = KOTlul®vELe

3 *r R ARSI T SROLITJY ¢ L), *4R) *ROLIIPY))
F CETELI 0T, mAT (I @ROLTd) o () (eAT (L)) @ROL (1JP))
3 shL () e-nL) SROLLTU) e {1, 0aL) SRQOL (IMJ))
4 +tH ¢({l,-an) $ROL (IU)+ (1 ,4b) SROL(IUM))

RCE = FO(IN *LTIL(LY)
EFLLY) = YTo/mp LUy ikyERvOLC

i otk ®(()emnK) SROE (), ouk) SROCIPIVPETTIL(TPY))
ez PETUIN @I maT (1) 19RNES (1, 0A1 (1)) ORCITYP) PETTL (1UP))
4 shL ®{lle=4L)  SKOES(],enL) *RCCIMJIRETIL (IMUY)
o *FB  *((1.=AH)  SROE*(1.4AaB)  *RO( JM)SETIL (IJMI))
RVOLEI ) e/ {R1oR20k3ea} ®llx]1-X31#(y2aYsa) (v ayd) *ixaonal})

1o 2 1Py

1P = 1pyp

1M = [um ¢ NG

Ll Lpuk

CCint inyt

ALl LONE

¢ 10 3500

FLE(LAGO (YP4=Y3) 4AP4S [YI=Y4) o X3# (Y4=YP4) ) @ (HOsRPLPRI) ¢
Vo (ARS9 (YP3=Y3) sAPI® (Y3=YP4) oXT9 (YPbavp3) ) # (RPOsRPI+RI) ) STHEL TH
al = ATMOSION(Tgab L) eBe2 ok LogvuL (1)
IMJ=10
T 11O (KGaRY ¢RP4)

= 2{Y1=YP4) *X1® (YPG4=Ya) 4 XP4O (Yawy] iGeRT e +
;fixii?:p:I:P:$';P|£(:yq'Yl)pr~°(¢1'vpl))'(k]’RP]'RPA))’IwELTh
At = A MESTON{L,sbb)eBAS2 0FORVOL (1Y)

vu 10 3240
.- CUMFUTE kU E

PruaSE3
PHASE3
PMASES
PHiSEI
PHASE 3
PraSE3
PHaSH3
PHASE 3
Prase3
PHASED
PHaSE3
PHASE3
PHAaSE S
PHASE3
PHASE 3
PHASEY
PHASE3
FHASES
Prased
PHASE3
PHASES
PruSE3
Pnasg 3
PHASE 3
PHASE3
PHASE]
PRASE3
PHAaSE3
PHASES
PHASES
PHuSES
PHASE3
PHASED
PHASE3
PHASE3
PHALSED
PHASEI
PHASES
PHASES
PHASE3
Prast3
PHASE S
PHASE3
PHASE3
PHASES
PHASES
PruSES
PHASEJ
PHASE3
PHASE3
PHASE3
PRASE3
PHASES
PHASE3
PHASE3
PHASE]
PMASE3
PHASE 3
PHNSE S
PHKSE3
PHASES
PrHasES
PHASE3
PHASE3
PHASE 3
PHUSES
PHRASEI
PRAUSE3

[T
5
1]
87
88
89

91
92
©3
94
95
Y6
97
9y
99
100
lol
lo2
103
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lo:
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le3
loa
168
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107
lo#
109
17e
171
172
173
174
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176
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)18
179
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183

lo4

i8S
loo
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luy
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lyt

1yt
1ve

Iv3

194
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1yy
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CLLL STaRT

LL 3319 Js?slP)

D¢ 93¢y [=1elbAR

KC(LJ) = vPLJJI®RVOLIID)

Etld) = EP(IV)

1b VJ Eu,.2 ) ROCIUM) = &OL(IJM)
b (JeFuegP) } KOLIUF) = ROL{IJP)
IF (1 EUL.IRAR) RO(TUeN®) = ROL(IJeNU)
1o = TJMeND

1P = 1UPeNQ

Io = 19 + N

CeLl LQuP

CONTINUE

Catl UONKE

- CUHPUTE KMP UP vP

CALL STARTD

UC J3yy Jus2e9P2

J B JUks=Jy

DC 33ky 11=141P1

1 = 1r7-11

IMJ = Tu=AQ

IMUM = LurveNQ

AR = (o

IF (1 ,NEL1IP] oJANU. UoNE.Z2 } XX =
1F (1onbo [Pl «AMDe JoNE.JP2) XX =
IF (lemtal s ANDs JoNE.UP2) XX =
Ik {leNEe) ¢ANDs UeNEe2 } XX =
hvP{lu) = Ge/7XR

Io = 1INy

1uM = MUV

CelL LOUHD

CUNTINGE

Crll START

LL Jayvy J=2vJbk2

Lt Ju4b9 I=lslkl
AXE Rap (1) /mMUTY)
Lk (EU) = aXsuLUdY)
Vi (L) = xXevL(1J)
Io = 1J ¢« NG

CuLl LOOP

LT IngE

CaLl LUOLE

- CUMFUTE Uk VP
CLLL STAKRT

UL 3699 J=290F1

LC J95%9 JztelbAR
Iy = JJeNO

JFJF = JUPeNU

X1 o= x(1¥Y)

Y' = v(lEJ)

Kl = RUJFJ)

L) o= uLtIPy)
uel = pLtIPy)
vLl = vetPy)

vel = vutIRJ)
Ae = x{1FUP)
Y2 = YUlrgP)
ke = h(JPJIP)
LLe = ULUIPYP
ute = UL tIPeP)
vie = VL(]PJP)
vee = VL {IPYP)

s = x{IuP)
Y2 = v{lyP)

2 = R(IUP)
LLs = e ttdPy
LEd = UotidP)
vLd = vLiIJP}

| 1

Mp {1umd
XxxeMP (14)
XxeMP (IMJ)
XReMP (IMUM)

ENHSEJ
PHASE 3
PrASES
PHASE3
PrasSE3
PhadSE3
Prast3
PrnaSE3
PHASE3
PHASE3
PHASES
PrinSE3
PHaSE3
PHASE3
PHASE3
PHASE3
PHASE 3
PHASE3
PHASES
PHASES
PHASED
PHASE 3
PHaSES
PHASE3
PHASES
PHASES
PHASE3
PHRSE3
PHKWSED
PHuSE 3
PHASES
PhadSE3
PHuSE3
PRASE I
PHASES
PHabSES
PHASED
PHASE]
PHaSED
PHASE3
PHASE3
PHaSE3
PHuSES
PHASES
PrASE3
PHASES
PHASE3
PrHuSES
PhaSE3
PHKSES
PrrSE3
FrnSE3
PriasEd
Prast3
Prast 3
PHASE3
PHASE3
Prast3
PraSE3
PHASE 3
PruaSE3
PrASES
BHasE3
PrASE3
PHASE S
PreSES
PrASES
PrasES
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154
155
156
157
154
199
lo0
16l
162
103
164
1ob
106
10/
168
169
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171
172
173
174
175
176
177
178
179
1a0
1yl
-1
183
1864
165
186
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190
1yl
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193
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219
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21y
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cly
én
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2t
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217
218
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2eb
el
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229
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23)
232
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235
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24y
245
LYY
267
4y}
249
13-
291
€52
253
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€55
56
434
(41
259
2oy
r<-}
262
263
F4-11
205

2ok
201
208
269
21~

3594

31 v

3Ny

38u

VG3 = VO (LJP)
A = a(ly)
Ya = v(lJ}
w4 = R(IY)
uLe = uedrd)
Lee = uoutly)
VL = vL{ld)
T REIRV NS N}

XX = LTUIGSROLITY)

ULl3zp 92 (UL +UL3sULIPN *ULIUP))
vildsy Do (vLlevL3ev (IR svIIUP))
uLessy e {ULesUL4eUlIPIPISUCTW))
VLEY=L ow(VLEeVLAeV [ IPUFIoVIIU))
k13

pee =

FMb o= FebsRMP(LPY)

FNvE = FL1300MP LIPJF)

Fr3 = FEesRMP(IUP)

tNs = EI3eRMK (L)

XA = o #4,9RVOLITSY/ZRUL(LY)

)
ALI3 =z AreSTon(leer13)enraF1d

LLE% = RDaSTON() 4 9F24)enxaF2s
CHALL3 = 3 enpl3”

UkALge = 1,enicé

Ghaltd = 1,-AL)3

UFALZ24 = ] ,~AL24

XX = ULIOCMALZGSULIRUPALZA
LELIPY) = LP(IPJ) = FM!exx
UETLIJF) = UPLLJPY & pM3exx

XX = LL4wCMAL13+UL2%0PAL)3
vk Lipap) = R IPURY = pMatxx

Uk tid) = UPLIJ] o+ pMa®aR
Ax = vL3ecMALEY ey lagpaLeY

VELIPy) = VE(IPY) = rmiexx
VELLJP) = VE(L1JP) o FM3exx

XA = VLGeoCMALI3svCegpALld

VELLPJR) = VP(IPJP) =~ FME®AX
VE(LY) = VP(IJ) ¢ FMeexX
I & [py '

1P = 1PJF

Lk (1Y) = UP(JUP) = LP(IJP-NUIB)
1P (JoNEL2) Gu T0 362
CC dol7 1y=I8C2eISCFzoNU
veild) = n.

1F (JoNEJyPd) GO TO 364y
DL 3037 (UP=1urSILIPLaNY
vE{IUPY = 0,

CaLL LOLP

CenlINUE

CaLL LONE

== COMPUTE U V RM RM¥
CaLL STaKT

UC 3719 J=2sJP2

L 379 I=lslpl

Ltld) = UPLIW

vilJd) = VPLIV)

ry (1Y) = RMPLLY)
HvE(LIuYsg,

Io = 1J + NO

CaLL LouP

CemTinue

CaLl UONE

e~  CUMPUTE SIE TEMP
CoLL START .
UC 3899 Us2eJP)
1.5¢C=(y=1)IP1

ue Juoy 1=VyIBAR

1EJ = [JeNG

x20{RLer3)®{ (UG +LLI~ULLS) #(¥Y3=v2) *(VG1eVG3=VL]I3) 0 (x1=X3))
AAB(P2ek®)®({LO2oLLO=UL24) 8 (Y2mY4) ¢ (VGRoVGa=VL24) @ (k4=X2])

PHASEJ
PHASE3
PHASES
PrASES
PHASE3
PrasSED
PHaSE3
Prased
PrHSE3
PrASES
PHASE3
PHASES
PHaSE3
PHASED
PHASE3
PruSES
PraSE3
PHASES
PrHASE
PrASE 3
PHASE3
Prased
PraSE3
Prnast3
PHASE3
PHASE3
PraSE3
PrASES
PrusE3
Prastd
PHASE3
PHRSE S
prasg 3
Prasgd
PHASE 3
PHASES
PHASED
PHASES
PrasE3
PHaSE3
PHASES
PHUSE3
PrASE3
PruSE3
PHASED
PHASED
PHuSES3
PHASES
PHASE 3
Prastd
PHaSE3
PHASE S
PhaSE3
PraSE3
HHASE S
PHASED
PHASE3
PHaSE S
PHASES
PHASE3
PHASE3
PHASE3
PHASE3
PrasE3
PHASES3
PraSE
PHASED
PHASE3
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€26
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e2y
e30
¢31
232
233
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235
236
el
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2al
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243
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245
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247
Rég
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e51
é9éd
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254
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eby
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oy
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e
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2 IFJP = [JEeNy PHASES
212 1ust=15C PrasE 3
213 SIullvy=E(1J) PrHASES
C e $1E=Slc + DT®RAY pyrs Iy THIN wADIATOH PHaSE3
cls STatly)=ArAXL(SIE(IV) sRELSIE) PrHaSE3
278 IF (SIE1IJ)=nelSTELGT, t.uE=-ng) Go To 3801 PHASE 3
cle L1=TAmN : PHASE3
err 6C TU 3412 PHASE 3
278 38 .1 Zk=3RO(TUY PHASE3
2ty 35l (1Y) PHASE3
2y Lelnvad " 2R PHasE3
2ol ZiLEULguin (2R PHKSED
2u2 hL=AN IN) (2R 9 OPDEN(NUPU) } PMASE3
203 LRLEAVAAL(ZRLYOPUEN(T)) PHASEJ
26 TLua=1amMg PHASE3
268 TR1on2QoUKT{LL®LR#0,(9T28789E407) PHASE3
286 TrRlLN=QSUAT TR IGH) PHASEI
eb? Z1= JSe (T OkeInlbr) PHASE3
coh doll ynlz)37,214E~.T0/Teeq PhiSE3
zbY LEVSLE~URI#ZNINY PHaSE3
(2] ZTLzuloulv(ZD) PRASES
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Yi=sytimg)
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1¢2 b (Y (T eREZYCOVG(LUI®DTLLELDe0) VvOITJIS(=Y(IJ)~RELY Q) ®KDT
1e3 127wt Inpe
124 Y{EJ) = Y(IJ)eVG(TJ)epT
3¢S KIJ) = X(IJ)ecyLeOMiYL
leo 1279 1y = 1JeNg
127 Cult LouP
les Yeby  (ClTINGE
1¢9 Catl LONE
C :
13- CLLL START
131 XK = LMI®REZSIE
lae YYSABS(0L) /XA
133 L 13%9 Jz24yurl
134 L 13dY 1=y JLAKR
135 Ikd = 14 « MU
136 1FuP=[JPerQ
137 Y4z ozS® (Y(IUP) Y LIPUP) Y (1Y (IPU))
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7 {A2SCL14) JROLIBRETALCIFUUILC) s (AASC(15)sSIE) EuvkeAL []

Y (AASC(16) 1DELSMeSILRLC) y Euvkeal 10

S (ABLSC(L7) «BRIRVUGYIRZEDENY 9 EUvKEA| 11
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14 HEAL LArs LAMDs M3 MPe MU MUOZ EuvkEap 13
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3 Ef1)y ETILAL) e CENTY (1) s rvOL(1}s M(1)y Ry(1)e VImEN 4

) VPL1)y PEI)y FLIV)s EPLLYY UP(1)y UTIL(L) DIMEN B
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6 UMUMLC 1)y KUL (1) s RETALCHY)s FOUTLC(1) DINEN 7
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CALL tCHU (ARSCHIECPLPBINE)
ke =1

NPT = APPT o 1

XTE = XPAR(KP)

IF (RTE.LT.0,) 6O TO 156

YIE = YFAR(KP) .
1CEL = ITAB(NPPT)

J = ICEL/IPY « )

I = ICEL - (y=l)elP1

AKU=E

1ieM =0

IF (JeEWeJOLL) 60 TO 1106
1EC=(u-1) NG}

JeLu =y

Call tCKRU (AASC{ISC2)IECINGCI29NE)
KRUSKRAQS)

1F (KKQeGToltw) GC TO 6906

I¢ = {1=1)4ny ¢ 1S

IFY = ty « N0

1P 1J « NGE
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Al = AlPY)

Y1 = y(Ipy)

Xz = A{IPJP)
Yo = Y (IPUP)
X2 = A(1luP)

Y3 8 Y(]JP)
A= A1)

Yo = Y (11U
AF=ATE

YF=YTE

KFAJ= Xp=x3
YFY3=z yp-y3

Yid=ylay3

A13= A1=X3

D13= Y14exPX3 =x13eYpPY3

It (V13.6te0,¢) GC TO 119
Yz3 =vp=Y3

Ked= A2=X3

UVE3= YPI0xPX3=X239YPY3

IF we3, L1.0.0) 6C TU 117
D1C=(YP=Y]) #(xe=k1}) =(XP=X))a(Y2=Y]}
IF Wwl?.L1.0,0) GC 70 118
1iey =

UTrl =1,/7(Y240X)13-x239Y13)
6e TU 189

1r (JeEUayPLl) GO TO 49y
yzJel

6L TO 11s

IF t1,EW, IRAK) GO T0 490
1=1+1

6C 10 Ve

X633 X4=X3

Ya s3SY4=Y3

U4 =X430YPY3 «Y&38XPX3

Ir (V36 LT 0,0} oC Tu 129
V14 =(YPavd)a(RIeX4) =(Y)aYs)a(XPaXé)
It (wle,er,, .0 G6C Ty 12l
LInl & 1,7{Y1J8x42 «xt3eY43)
¢ TO 125

1k (1.EU.1) 6O TO 49¢

1=1=)

6C Tu Vie

IF (JeELa2) BU TO 49
gsy=1

6C Tu 118

Ul = utIPY)

vl = v(lPy)
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PARTMOY
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PARTMUY
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ParTrOy
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PARTNOY
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PAKTMOY
PARTHMOY
ParTMOY
PARTMUY
ParIMUY
PARTMOY
PARTMOY
PARTMOY
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PARTMOV
PaKIMOY
PARINMQY
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PARTNMOV
PARIMOV
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PAKTMUY
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ParTMuy
Parirsoy
PARTVMOV
PAKRTMOV
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PARTMOY
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9 Uz = LLIPUP)
91 vZ = v(1PyP)
vy L2 = L(1JP)
93 v & v(iJ#)
9s Le = LIIY)
45 ve = vl
Yy IF(ITEMLEGLL) GO TO 126
97 UK S(L34%L) *U14%L3 +p]13%u4) ¢pTR]
™ ve =(U3eeyl splaey3 opl3sya)epting
99 cCc 10 ey
1o 120 LR =(L23%L1£~D13%02 sp12%y3) *pTR]
1.1 VA S{L73ev] -pl3ey2 ¢ 1cey3)epTRl
1.2 126 CCNTINE
13 ARRR{KP)=ATE LT #UK
1ca YFAK(hp):YT§oU1'VK
1rg PYO=AMINY (PYRe YPAR(KP))
leo PY1SaMAAY (PYTYFAR(KR))
1oy PARSAMARY (PXH o AFAR{IKP) )
lup LTABINPPT) =(y=1)%1P] o]
1t9 19 It (WPPLLFCenPT) GO Ty Lby
110 KF=iPe? .
111 P (KE LT, LPe) 60 TO 11¢
112 CALL ECwR (AaSCHIECPYLPbINE)
113 TECLP = JECP o LPB
11a 6C To 1.0
115 1o CaLL ECwR {AASCAIECPs[ PuanE}
e IELr=1ELPa
117 RETUKN
114 “9 AFARIKP) = =] ,E*3
19 FRINT 2001 NPPTe LTAB(NPPT)
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Tre =K 11LU  Hlar -k §CO ISCF1
DimMEnSt - 15 Flyo =K 9C0  ISCF2
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Jolv
JNM
JPe
JHa
KX}
LAMY
LJr2
MU02
NAME
NAHGLS
NCYC
NOUMP
N Rty
NOFY

-1
=1
-1
-1
-1
-l
-1
-1
-1
-R
-1
="
(RS
-1
-1
-1
-1
-1

9C0
9CO
8co
lgco
10C0
11¢co
8co
11¢0
11¢0
14RL
1ico
14RL
8Co
12¢c0
eco
aco
2¢c0
2C0

PARTMOY
PARTMUY
ParIsOY
PAKTMOY
PARTHOV
PARTNMOV
PARTMUY
Pariroy
PAKTIOV
PARTMUY
Pakiroy
PARTMUY
HAKTVOY
?Axlvov
PARTNMOY
ParimOy
PAKINUY
PaRTNMOY
PARTNMOY
PARTMOY
ParIMUY
Paxivuy
PARTMUY
PAKTMOY
PARTNOY
PAKINMOY
PAKTMUY
FAKTMUY
PAKTMUY
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OVERLAY (YOKIFERs 3» o)
PRUUKAM MCRT

- ¥CRT SETS UP RADIATION TRANSPOKRT PHOBLEMS

lCCHNOA /STATE/ NUPTy NGPDs NFHQy OPTHMP(30)s OPDEN(10)®

FREGL(1Cu)y SPTHL(370)s HTAB(300)s ETAE(300),
8TbL (3L&)

MCHT
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MCHT
MCrT
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ALLKOM
ALLROH
ALLKOM

0—0-0-0-0-0-0-’-0-0-0-0-0-0-0—0.0-0-'-0-’-’-0-0-’-0-”

TWNhNOU W N




€T

TNV W
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13

14
15

le

18
19

)
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24
25
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e?
8
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33
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35
36
37
38
39

C

C

]
2
3

™
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E~NO VP & N

24l
1

¢ (¢
1
'3

253
1

CCMMON sYSCl/
CCMMON /PINK/
LCM zyLCYY
LLM /YLC2/
LCM /xLCly
CCMMON /RED/

CCMMUN /GREEN/
CCHMUN 7LAVADER/

ELUIVALENCE

REAL
UIMENSION

LEAT
FCKRMAT

FORMAT

FCRMAT

AASC (5454)

Iy lds IUVe 1uPy U

ARY {(134650)

AAZ (13815000

SIGL(36C0)

NAME (1€)9s DTs OTRs EML0y GRDVELs 1RARs IJPSH
IPLy ISCFly ISCF2y I5C2s ISC3, ITVe JBARS
JPly UPZe NCYCy NUUMPy NQs NGIs REZSIEs TAMBY
TEKKF (/9CY) e Ty TIME, TOUTs TSTARTe THY
ALFHAY NHPy NBUFs wSPe NPCMAX. JCEN, TEMIT
DENS(/DLu) s LBLOCR(AD00) s ECENy EMC,
FSCAT(/5rG)s IDs IESCAPe NCOLs NDIE,

NFLUShs NMOVE, SIEMINe Tl T2

(ARSC(L)sXexPAR) s (AASC{2) 9RyYPAR) s (AASC(I)rY)

(ARSC(%)aU) s (AASC(S)sV)y (AASC(6) 4RO)
CAASCHL/) oMPRMP ¢RCSWICENTX)

{AASCLE) 1EsETILGCENTY )y (ARSC(9) sHVOL )
(ARSCULE) obaRbayP) s TARSCUIY) sPIPLIEPIUP) 0
(ARSC U121 sUTIL sUL2CRIEMUMLC)
(ABSCUI3) oVTIL VL eUMUMLC) 0

(AASC(16) 4RGLIBETALCIFOUTLC) s (AASC({15) 9SIE) s
(ARSC L) o DELSMySTLRLL) s

(AASC(LT7) 9GRIF UGy KZLDEND »

(AUSC (1) o6HLILo Gk SF)

LAMy LAND Mo MPy MU MUOE

X0y AFAR(1)e R(1)y YPARLL)y Y{V)y U(l)y

Viiye KC(1)y MP(l)e RMP(1)y RCSQ(L), CENTX())y
Eflye ETIL(L)s CENTY(l)w RVOL(1)s M(l)s R¥(1)s

VPN TRy FLtdre EPELIs uPElYy UTIL( )Y
ULGT)s COtlds EMOMLCEID e VTILCR) s VL(1) s
UMUMLL ()Y e KUL (1) HETALC(L) s FOUTLC(Y) »
SIE(1)e DELSM(Y)s SIGPLL(Y)y GRIRIY)y UG(L)
RZELENIY) s GHRIZ(Y}y VG(L)y FSN{D)

DHLINT

(1M1 9 #FROBLEM CYCLER9IO9bA9@RADN TRANSPOKT®//

® TIML®yIPELL, 4,0 JQeylpElR, 496X #NTRA41PELZ.4)

(1H p#INITIAL ENEHu]ﬁS’/Oh RADN +1PEl2.4y
OXe6H INT  41PE12,%,BX90H KIN $1PE12,%,
OXetH ICTALyIPEV2,4)

(1r oSHIUMINIINIZ240Xs7TH SIEMIN9IPELY 6y
oXvttH UMIN 3 1PE12,496X96H TMIN 91PE}2,4)

- INITIALIZE VARIABLES

KELP=(
LIVLUER=DTR
12=T1IMECDTR
LIVLL=RTR
LIK=1lupa0

EINT=ERIN=URTUT=0.0

SItMIN=1,CE«2y

AVUL=41],642E+13%DTOLD
ACAT=d, £+ 050 TULLRALPHA

FRINT 2201
shlilTE (124200))

CaLl START

LUC bY Js2+JP)
1,50yl elp)
Le S8 1=1,1RAR
1EJ=luent
[FUP=1 P enG
1.5L=15Ce !

MCYCy TIMES T29 0TULOD
NCYCs TIMEs T2y DTOLD

CEuTA(!J)=0:Zb°(X(!J)OX(IPJ)0X(IPJP)0X(IJP))
CerlYtTu)=lec® (Y (TJYeY(IPJ) oY (IPJP) oY (IUP))
It (1,Eu. tBAR) CEATA(IPJ)‘CENTY(IPJ)-F 0

ir=Tesp(13SCy

ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKO
ALLKUM
ALLKROM
ALLKOM
GRLEN
LAVNDOER
LAvHDER
LAVNDER
EWvREAL
EuvKEAL
EuvkEAL
EUvHEAL
EuvkeEAL
LUVREAL
EuvHEAL
EuvkEAL
EJvREAL
EuvkEA
EuvrEaL
EavkEal
UImEN
OImEN
UImEN
DIMEN
VIMEN
DImMEN
VIMEN
DIMEN
MCKT
MCnT
MCKRT
MChT
MCHT
MChT
MCHT
MCKT
MCHT
MCrT
MCKT
MCKRT
MCKT
MCKT
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MCKT
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MCKT
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MR T
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MCKT
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P
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be
55

57
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62
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5
o6
o7
o8

1
7l

n

72
73
T4
75
76
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T8
79
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uy2
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-1
86

u7
1]

89
90
9l
9?7
Lk

94
9
Y6
Y1
9y

140

b4

Sd

o9

6l

TLvesuLunl 1w

Ik LTLOGLGToOFTMPINORPT)) TLCGSUPTMP (NOPT)
Letd (1usCy=Ru (i)

LE=SULNSL1USC)

LLULEGELUGLC (oK)

IF (ULOLLLTLUPVEN{1)) pDLOL=0FDENIY)

IF (ULOL.GTLUFBENINGPDY ) DLCG=UPDEN (1OPL)
br=UBLINT (9,uLUGY TLUGIUPDEN s OP TP sl Tl UsNOPTNOPD+AOPT)
e TALC (1J) =By

SF=UBLINT (O4ULUGs TLUGHOPUEN QP TMP s SHTBL O 9NOPTsNOPDAOPT)
Sk=ubapl1(5P)

SfuPLC{]J) <SP
FSUCATIIUSCIZL .07 (oo ACLTRBPRSP)
FEH019)=FSCAT1TIUSC)

THe=THe%

KhVULZ6,283184/RVOL(LY)

REEVEN(LJ) SSPRTPOeXVOLSKRVOL#FSCAT (1JSC)
XAEl,UE+154DPORRYCL

ASIE=AXeSIF(LN)

1F (TPLLT,TEMIT) GO To 54

AL TREASIE/ZRZEUEN(TY)

IF tALTHLLTeUTR) DTH=ADTR

IF (ASTEs6T<SIEMIN) GO TO S4

SleMIN=ASIE

I MIN=TUSC

vin=Tp °*

UM INsLP

EINT=EINTeXSIE

ENINSER[HeXX®uo 1250 (ULTJI 4020 (IPY) ##2+eU(IPUP) ##2eU(I P) #82¢
Iyl welev(frd)#aley (IHup)ealey(TJr) #02)
URTUT=URTCT#137,214g, ;8o T4nRRVOL

Ie=1Py

1.PsiPYP

CONTINUE

Call LOUP

CCHTINUE

Coll DONE

DTK=UR®DTOLUER®0.15

EALLEZEINTEK]IN

PRINT 2002 UKTOTy EINTy EXINs EALL
whilt (12,6Q02) URTOTy EINTy EKINs EALL
FRINT 2003, IJMINY SIEVMINs DMINe TMIN
whiTk (124,2003) IJMINY SIENMINs DMINy TMIN

KEWIND |
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~a=  PERFORM SOLUTIUN OF TRANSPORT EOQUATION
CoLL OVERLAY (7LYCKIFEK*3¢1s6HRECALL)

Call. REMAHK (onREEFER)

=== EFyALUATt ENERGY DLPUSITIUN AND ADVANCE TEMPEKATURES
CALL UVERLAY (TLYCKIFER134296RRECALL)

CALL REMAKK {(6nESTEP )
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63
[-13
65
66
X4
oY
69
70
71
72
73
T4
15
16
77
T4

11
g1
8e
3
84
-E]
86

1]
8y

91
9e

Ya
95
96
97
L L]

1rQ
1pl
102
103
10s
105
106
107
los
109
110
111
112
113
11e




€ET

SINGLY REFERENCEU VARLABLES

Aal QR
AAZ K
AMIN] -
DIMENST -
DonE -
EBLOCK (1H
ECEN -R
EmC -R
EyuivaL =

bmtatrtmtntmtotmtmtmtndtntctatatarmtntodrimtatntotntatatvtotniad

5LC
6LC
G55V
1 3¢

755V
peCU
1rev
1°Cu
11t

tTAc
FREG
LRUVEL
LHEEN
JU
lestar
luw
Iurs
ISCFL

(R
(IR
=R
-1
-1
-1
-1
-1

MULTIPLY=KEFERENLED VarlaelES

1 -

54

58

59 =

61 -

2v01 -
2002 -

2003 -
AASC DK
ALPRA =K
seEtaLC (K
up -k
BIBL (kK
CENTX  ()K
CENTY (}K
COMMUN =~
cu L1k

UBLINT =
UELSM (K
VENS (K
uioe -k
DMIN -K
ve -k
v1 -K
pioLl =k
DYOLVER =K
otk -k
3 (1K
EALL =R
EINT -K
EKIN -K
EMOMLC (DK
EMlc -H
EP (K
ETIL (R

FORMAT =
FOUTLE 1)K
FSCAT ™ (IK
FSN DR
GRIk (IR
GRIZ  OIK
1 -l
IBAR -1
19 -1
IUMIN - -1
19P -1
1J5¢C -1
1Py -1
1Pyp -1
1Pl -1
J -1
Jrl -1
KEEP -1
LCH -
M (1K

2
5y
320y
3 vo
sY
15
loe
17¢
3co
11EY
$Lo
1EW
4=
2Cu
JIEY
11EW
¢t
11tku
T4LX
JTkw
1 cu
bu=
co=
41=
uCu

94
62
<)
749,
Y
cirn
Tevi
b.-PK
ey
1ew
2o
13vl
“y
!
JRIVE
13ul
Sr
13V1
415y
13vl
4=

3 v
J v

or
12xL

o7#

Jusy
cUwK
T9wh
BlwRr
ey

48z
o

Jo=
37=
«F

«9Sy

“3
45z
sluk
1

cb
Y7=
P
TIwR
by

98

LR
53=

3b
34
36
Blwk
30
35
37
31

31
92=

13ul

2¢0
2C0
sco
SCN
1~€0
14C0
4C0
nCQ
8Co

11Eq

38=
8=

46

27PK
21

77
11

56

36

7
39
38
68

1SCF2
15¢2
15¢3
1Tv
JBAR
JCEN
JP2
LA
LAMD

liga

28WR
22z

78PR
78PR

68
42
38
68

-1
-1
-1
-1
-1
-1
-1
=R
-R

11€q

ol

19wR
79wR

37

ot
43
68
71

8Co
ACO
4C0
qC0
3L0
9C0
4co
1200
T2t

ligg

=

L]

LAVNDER =
LERT -
LOuP -
MCHT -
MU -R
MUD2 R
NAME 01
NbP ~1
NHUF -1

11EQ

76= 76
«8 5t
53 56
70

10CN
14F
738U
15U
1281
12KL
aco
9c0
9¢c0

Pmdotutatatnind=

11EQ

aCoL -1 16C0
NDIE -1 1uCo
aouMe -1 8Co
NFLUSH =1 10C0
N -1 2Co
aMevE =1 1c¢Co
NPcMax =L 9CO
NOT -1 8Co
NSP -1 9to

g Jlee  JiEw
95z 95 97
53 55 56
64

PINK - 4CN
PTAS (R 2¢cy
WEXPIY = S0SUV
HEAL - 12F

REO - acn
HETUHN =  96F

HgZSlk =R 8C0
RLC} - 7Ch
S1GA Or - TLC

11w 11gQ
98 98=
58 60 1]

ligo

START
STATE
TAMB
™Y
TSTART
Tl
YLl
vLc2
1s¢l

1l£Q

68

R
-
]
-R

11E

70=

29sh
2ch
aco
149
4c0
1ocu
sch
6CN
3ck
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€T

1y R
nNLYC -1
NOPD -1
NOPT -1
NU -1
orLeEN UK
orTMr (1K
OVERLAY =

P (IR
Py (K
PRINT -

gLouio -

R (I k
RCSW (R
REMAKK =

KEwIND =

HM (YR
RMP {1k
KO (IR
rhL Ik
wRVOL =K
RVOL 182,
RZEDEN UK
Sit Ik
SYEMIN =k
S16PLC K
sk -k
SHTHL [k
T -
TEMIT -x
TEMP DK
TIME -k
TLOG -x
THIN -K
TOLT -r
TP -h
TP4 -k
T2 -k
U 1R
V<] (K
UL (I h
UMOMLC () h
uP (R
URTOT =k
utIL K
v (R13
V6 {1k
VL WK
vP (1K
VIl {1k
wRITE -

X (K
XCAT -k
XDTR -k
XPAH R
XSIE -k
xvoL -k
XA -
Y [BY.
Yi AR (R1N

'-Q-o-‘-o-.-,_,_.-._,-o-o-‘-¢-0_0—0-0-0—0-0-9-.-0-9-.-.-o-‘-g_0-0-0-'-0-0-0-Q-0-0-0-0-0~0-0-0.0-0-0-‘-h
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EERYY
11t
11EV
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1ty
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11EW
JIEu
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J1EU
11Eu
11Ey
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11Ew
44=
-Co
sCU
YCv
sCu
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+CU
3v=
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1:C0
11EV
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1leu
24=
11EU
JIEu
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11Eu
1leu
ZbF
11EU
=
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11ev
Su=
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1JEW
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24=
13wl
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13vl
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1401
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13ul
13v1
13yg
13up1
t3ul
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19t
laul
e
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13ul
[
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13u1
130y

93su
uak
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EX
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98

4171
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Se
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vlf
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68

3%
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SET

A

T~NC TP W

oo

C

C

CVENLAY (YOKIFERs3s1)

PRUGRAM REEFER

(RIAVIATING (EIULERIAN (E)ARLY (F)IKeHALL (E)}XCLUDING (R)EACTIUNS

COMMON /STATEY

CCMMON 2YSCLy
CCMMON /PINKY/
LeM 7y L1y
Lim /YLLes
LCM sRhL LY
COMNON /REDYZ

2
3

CCMMON /GREEN/
CLRMMON ZLAaVRUERY

13
ECULIVALENCE

—_d, X O S N

KEAL
DIMENSTUN

X ~TUTE& W

CCMMUN /MAUVE/
UIMENSTON

24 FUKRMAL
1

2uuh FCHMAT
24,50 PCRPAT

<
3

e vyl FCRMAT
Zev8 FLRMAT
c2.9 FPCKRMPAT

- INFTIALLILE
1=

NELUSH=

IeANK=p
vi=lHAR

(V0]

LAT\17)

pLISNY]
ELIt=1eE*20
(A4 ERIY ]
ECEN=V v

PRINT 2416
WhITE (12:20006)

NCHTy NGPUs NFHGs UPTMP(30)s OPDEN(10)9
FrEQ (1000 s SPTBL(3¢0)s PTAB(300)y ETAB(300)
BTIbL (30v)

ARSC (5454)

Ie 1Jy UMy TUPe J

ARL(131¢00)

ARg (131900}

SIGA(3ug0Q)

NAME (1€)y DTy DTRy EMIGY GRDVELs IRARs 1JPS9
IPly ISCFl, 1SCF2s 15C2y ISC3, ITVs JBAKY

JP1y UP2y NCYCe NDUMPY NWs NQIs REZSIEs TAMBY
TEMP(I3CU) s Ty TIME. TOUTe TSTARTe THY

ALFrnAs NBPs NPUF, NSP! NPCMAXy JCEN, TEMIT
DENS(75ut) e EBLCCK(6:070)s ECENy EMC, °
FSLAT(7500)s IUy IeSCAPs NCOLs NUIE,

NFLUSHY NMOVE, SIEmMINe 1)y T2

(ALSCEH) aXeXPARY Y (AASCL2) yRyYPAR) s (AASC(3}9Y)s
[ARSC (%) sU) s (AASCIS)eV)e (AASC(b)shQ)s
(ARSCLT) s F 9 RFP 4 RCSWICENTX)

(ARSCUB) PEPETILCENTY) Y (AASC(9) IRVCL) Y
(ABSCUIv) oMy RMyVPI s (AASCUIN) yP4PLIEPUP) Y
(ARSC(12) sUTIL2ULSCOYEMOMLC) o

(RASCI3) yvTILevLIUNUMLC) s

{AuSCL14) sRCLIRETALCIFULTLC) s (AASC(15)4SIED
(ARSC(1A) e DELSMISILPLC)
(AASCUL1T7) s GHIR UGIKZLDEND Y
{ARSCUI8) 4 GKIZ VOt SH)

LAtie LANMDS My Py MUY MULR

XE1)e RPAR(1)e f(ddy YPAR( )y Y1) 0 U(D)
Vi e RGEV)y MP(l)y RMP (D) RCSO(1)y CENTAC(1)
E(Vry BTILCR)w CENTY(R) s RVOL (3D Mel)e RM(DD,
VELT) e FQ1)e PLE1)s EPLY)y UP(1)s UTIL{Y )Y
ULEY)s COCLY s EMOMLCEL) s VIIL(1)e VL (1)
UMOMLC(Y) s RUL (V) e HETALC(Y)y FOUTLC(1)»
SIE(3)e DELSMUY)y SIOPLCIL)y GRIR(V) s UL(L))y
RLELERAT) e GRIL(1) e VG(1)y FSNC(D)

MIy MU MGy MCG1y HROMs 2P DCELL

A(3) s UMEGA(3)s CoLOCK(4QUL) s XFRQT(3)

(IH 9 ®PARTICLE ENLRGIES®/6H EMC 2 1PE12441
Gasoh Lha) 4LFE1Z,6,6X916H ECENT$IPELZ,4)
(Inrelllye DEPCSITION SAMPLES DUMPFD YO FSET3%)

(lHo s @®PARTICLES®/bexvidn NGEN o
i2y NCENe ) Eh NBANK ¢

12n NUIE 12N LESChP

12n NFOVE s 121 NCOLZ)
t1en CENSUS 7112}

{1etr SDURCE 11120

(1¢n vANK v7112)

REEFER
RELFER
RELFEK
RELFER
RELFER
ALLKOM
ALLKGM
ALLKOM
ALLKCM
ALLKOM
ALLKOM
ALLKOM
ALLKOM
ALLKO
ALLAGM
ALLKOM
ALLKOM
GREEN
LAVYNUER
LavnDER
LAVNDER
EWVHEAL
EuvREAL
EOVREAL
EQvREAL
EUVREAL
EuvREAL
EuvREAL
EuwvrEAL
EuvREAL
EuvREAL
EUYKEAL
EQVREAL
DIMEN
OINEN
DlmEn
DI1HEN
OLrMEN
DImEN
UImEN
DIMEN
KEELFER
RECFER
RECFER
RELFEKR
RELFER
RECFER
REEFER
RELFER
RELFER
RELFER
RECFER
RELFEK
RELFER
RELFER
RECHER
REEFER
RELFER
REEFER
REEFER
RELfER
RECFER
REcFER
RELFER
REGFER
ReELFER
RELFER

XNV IDWNOU S W




9€T

o u

CaLL CPEN (SLFSET3420ST, (168)

===  FULLOW PAKTICLES LEFT FruM {AST CENSUS
I LULENGEQG) 60 TO 12 °

NCLN=UCEN

JCEh=Y
NCENSRHANK=NDIESIESCAPSANMCVE=NCOLED
Call CPEN (SLFSET1s2LSTab0R)

CALL KUmUF (SLFSETls CHLUCK, 4000, LENGTHMZs LSTATUS)
LL o TJCERASLIWLENOTHZ Y
XEParT=CBLOER LIJCEND)

1F (AEPARTsLcelel) GO Tu 8
X8)=CHLUCK (TULEN)
Apeslo|L UCK (TULEN L)
ABSZCHLUCK (1 UCEN®2)
ACMEGAT=CELOLA(TJUCTNG3)
RCMELAP=CHLCLR(TJCEN4)
X(MELL32CHILOCR [TJCENS)
XEREWF=LISLOCA tIJCENT)
1aSnIFT(XFQEWLPI=D) s AND /T T1

usAb keGP aND 7778

AFREUF=AFREGH ANDLTTTTTIT77777770000G08
KrUFSLSURT (XA os2eXA200y)

LF=AN]

Call wHERE (led}

It (lelEeneCreleGELIPI) GO TO 8

IF (JeLEsleONeJeBECUPE) L0 TO &
ALLELL=UCELL

1=

IESEINE BEINTIRN S £ B EINA

CALL ECKRD (X(1J) 2 1ECS3taNE)
Yilul=x(lyed)

Y{lueARI =X (TueNws2)

1.PsluenQ]

1£CO=IELSoNO]

CaLl ECHRD (X{1JP) sIECS93VINE)D

YiIuP sx (T Peg) ’
YOIuPeNUWI =X TyPeNGe)

AEUENZA(1T)

1+ (REPENGLE,Uef) GO TO 8

IF (AcPART.BT.AEUEN) XEPARTSXEVEN
NPl e EPUk T/ XEDEN

1F ANCPoLTW1) NCP=1

ANLFERCPH

REPakT=AEPART/ZXNCP

branTaxkiART

At))=xal

A(C)=AAZ

A(3)=xad

GhLGLA (1) =xQMEGAD

OMLGA(P)SAOMELAZ

UhEOLA(3)SXCVELAS

FRLUPEYFREOP

XEUENSXEDEN=LFART

ECLN =ECENT oLFART

TI=T1ME

ILiv=e

birbi=xuceLl

ELLATRSAMINL tcoULREPART 0, 0185 TIEMEN)
LALL wALK (Ay OMEGAs IDILs FREWPy EPARTy EDEATH)
Ir (lulb.EQsu) O TO 7

I+ (EFAKT,LE. sp) GO TO S
RCENINCENe]
ECEN=ECENSEPART

oL T0 &

AEARKINBANK |
celula(ly=all)

CrLULR (2)=A(2)

RELFER
HetFER
RECFER
RELFER
RELFENR
RELFER
RELFER
RECFER
RECFER
RECFER
RELFER
RELFEK
RELFER
KELFER
RELFER
RELFER
RELFEK
RELFER
ReeFER
RELFEK
RELFEKR
REEFER
HELFER
RELFER
RELFER
REeFER
RELFEK
RELFER
KREELFER
RELFER
RELFEN
RELFEHR
Reek ER
RELFEH
REcFER
RECLFER
RELFER
HELFER
RELFER
REEFER
RELFER
RELFER
RERFER
ReeFER
RELFER
RELFER
RELFEK
ReeFER
RELFER
RELFER
RELFER
RELFER
REHER
RELPER
RECHER
RELFER
RECFER
RELFER
RECLFER
REcHER
RELFER
RELFER
RELFER
RECLFER
HEEFER
REeFER
RECFER
RELEFEN




LET

1o

——
-

CXNCUS W

— e s e 3t e b et e o
~ e -

———
N -

113
Lis
115
Ile
117
11y

19

)tl
le2
1e3
led
1e¢s
leo
1e1?
128
129
lan
131
132
132

134
135
130
137
13y
149
1)
14}
lae
143
144
145
l4o

37
148
tey
15.
151
152
153
[-13
158
156
157
158
1oy
lo,

tol
lo2

1z

CrLUCK {3)=A()

CrLUCA (4)=0NMEwA (L)
CELULK (D) =0MLLAL2)
CHLULA (6) =O0FELAL3)
CHLULK (/) =EPART
CrLULK (8) =FREUY

LBLL nToUF {51 FSET2s CBLUCKe O)
N FENCP-]

Ir (NLP.GESD) GO TO &
let5=1ELS=NGfelb

CLoLl tCwk (AEUENSIECSs19NE)
CCNTINUE

1+ (LSTATUS.EVe]l) GO TO 3

KEwiND- |
CoLl hEMARK (2b6HCENSUS PARTICLES COMPLETED)
JCeNMsACEN
IHANRENBANKONDP
FRINT 2007y

-——- ASSIGN SUURCE MARVICLES

EhAUS(, 0

HApP=l -/FLOAT(NSP)

NCENS

thh:nnANK=kv1£=IESCAP=NMOVE=NC0L=0

CALL START

DC 1Y J=2,0P1

1.SCzty-1)elpl

ve lo 3=1,418Ban

IbuslueNG

JIFJbk=Jrenn

1.SL=15Ce

TR=Terp1yse)

1r (TP,LY,TEMIT) GO TO 17

AEPAKRT= RZEDEN(IJ)’RNP

XLCELL= ‘.65'(1(IPV)-K(IJ)'X(IPJP)-X(IJP)‘Y(IJP)-Y(IJ)0
1y (IPuPY =y (IFJD)

LC 16 r=14nSP

NCENSAGENS]T

kN1 =RaNUOr (CUMNY)

RRcSRANDOV (DUMMY)

kR IZRANUOY (DUNMY]

KAG=HANUON (DUMMY)

Fitem 1 a1 / (RNTORNZ*RN3*RNA]D

ACI)=ARNG (ANJ*R(1U) ¢RN2*X (IPJ) *RNI®X({IPJP) +RN4*X (TJUP))
Ale)=i b
A:J)=ARNﬂ(RhJ“Y(IJ)ORNZ’Y(IPJ)‘RNB'Y(IPJP)'RNA“Y(IJP))
Ti=iire

EEART=XEPART

ERAUSERADEPART

CaLl PrKEC (FhEUPs TP)
1r=d,14i592%KANDON (DUMMY)
SThESIN(TH)

CIRaLLSiTR)

Pr=0,c83144 *HANDOM (DUMMY)
SEn=S N (PR)

CERILCS (PF)

OreLA (V1) =STHe(PH

UMEGA(2) =5 TheSPH

GrELA(3)=CTh

Itlk=y

ULELL=XUCELL
LLEATR=AMINY (4o N1 9EPART IV, V1#SIEMIN)
1f (EUEATF.LTLEDIE) ENIE=EDBEATH
CALL wALK (A, OMEGA, IDIE., FREGWPs EPARTy EDEATH)
1F LIDIELER.D) GO TO 16

NGENs NCENy NBANKy NDIEe IESCAPy NMQVEs NCOL
whllE (124<007) NGENy NCENs NBANKy NDIEs IESCAPs NMCVEs NCOL

REEFER
RECFER
RELFER
RELFER
RELFER
REckEx
RELFEK
RELFER
RELFENK
HELFER
RELFEK
RELFER
RELFER
RECrER
RELFER
REEFER
REEFER
RECFEK
RELFENR
RECLFER
HELFEK
RECFEK
RELFER
REELFER
RELFER
REEFER
RECFEK
RELFER
REEFER
RELFER
RELFER
RELFER
RELFER
RELFER
RELFER
REEFER
REEFER
RELFER
RELFER
RELFER
RELFER
HELFER
RELFER
RECFER
KELFER
REEFER
RELFER
RELFER
RELFER
RELFER
RELFER
RELFEK
RECFER
REEFER
RELFER
RELFER
RetFER
RECFEN
RELFER
RELFER
RELFER
REEFER
REELFER
RECFEN
RELFER
REELFER
REELFER
RELFER

106
147
108
109
110
111
lie
113
1le
115
11e
117
114
119
120
121
122
123
124
125
126
17
les
125
130
131
132
133
134
135
136
137
138
139
149
141
142
143
14t
145
146
147
148
149
15

15

152
153
15¢
159
1§-19)
15¢
158
159
160
161
162
163
164
165
166
167
los
loYy
170
i71
172
173




8ET

103
lo4
165
les
167
108
169
17¢
n
172
173
174
175
17¢
177
178
179
R
181
182
183

184
185
T
187
luy

149
lyr
193
1ve
143
194
195
T
197
lga
199
200
29}
2.2
243
204
205
296
207
248
209
211
€12

22%
226
267
228

- e

16
17

18

31

32

33

1F (ePARTLToyet) GO YO 14
NCEN=NCENe)
ECENSECENIEPART

6C 10 15

NEANKSNBANK * ]
CeLuLn(t)=A(l)

CrLUCK (2)=A(2)

CelLuCn (3)=A(3)

CHLOLR (4)=CMEVALL)

CeLOLK (9)=0MEGA(2)

CeLULK {6)=0MEGA ()

CHLULK (T)sEPAKT
CeLUCK () =FREWP

CaLL wTHUF (SLFSET2s CBLUCKy B}
CCNTINUE -
1u=1Py

I P=1E UV

CUNTINUE

CaLL LOUP

CCNTINUE

ALl UONE

CALL. REMARK (26HSCURCE PARTICLES COMPLETED)
JCENSUCENSNCEN

I ANK= JBANK S NBANK®NBP

FRINT 200R) NGENs NCENy NBANKe NDIEs IESCAPs NMCVEs NCOL
WEITE (12,2008)  HGENy NCEN, NBANKy NDIEs IESCAPs NMOVEs NCOL
-e=  PARTICLE bAMNK

WRITE (2)

ENUFILE 2

HEWIND 2

CalL COPYF (SLFSET2s5LFSET)

REwWIND 1

REWIND ¢

IF {IbANK,EQ.(e0) GQ TO 51

NGENS LHANK

I LT
NCEA=NBANK=NDIE=IESCAP=NMOVE=NCOL=0
RABP=1, 4/ LOAT {NBF)

ELERVR=EDIE

CeLl CPEN (SLFSET192LSTe4608)

CoLL GPEN (PLFSET242LSTra008)

CALL HDBUF (SLFSET1y CBLUCKe 4000, LENGTHZy LSTATUS)
LC 38 JJCEN=14LENGTHZ.8

XEPART=CBLOCK (TJCENO)

IF (XEPARTLLT1.0,0) 6U Tu 33

CALL wTosUF (SLFSET2s CBLUCK(IUCEN) 8)
6¢ Tu 38

XEPARTzeXEPANT

XEPANI:AEPAR]'NNBF

x81=LoLuCK (T JLEN)

Kp2=LBLUCK {TULEN®]

xp35CuLUCK {1JLENSZ)

ACHEGAI=CHLCULR LTIJUCEN®3)

AChLLAZ=CyLOCK (IJCENSS)

XCMLOA3SCHLOCK (TJCENSS)

X REUR=CELOCK L IJCENT)
1aShIFT(XFREULF1=9) JANLLTTTB
JSAFKEGP L AND, 7776

CALL UNPKEN (APRECPy XFRUT)
XFREWP=AFRQT(Y)

T12AFRQT(2)

1.=1

TECS=(J=1)#AuletI=1)*NQ

LaLL ECRU (X(IJ)s IECSy 309 NE)
Y(lu)=x(1Je2)

Y(1Jeng) =X (TIeM0e2)

1.p=1denal

RELFER
RECLFER
RECFER
REEFER
REELFER
RECLFER
RELFER
REELFER
RELFER
RELFER
REEFER
RECFER
RELFER
RELFER
RELFER
RELFER
RELFER
REEFER
RELFER
RECFER
RELFER
RELFER
RELFER
RECFEKR
RELFER
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1pC0  14Au 19 16%
SF oF 7F

11gy 12k 13vu¢
11Ew  1énL 13u]

1 Cu Ib= 15
11Ev J13ut
11EQ 13ul
11Ey 13v}
11Ew 13ul
11w 13ul
11w 13t
1w 13u1l
11gy 1361
JIEW 13u1
VIEV 13vu1
11Eu 13uvl
11EW l1dvul
I RIY"] laul
| AN 2] lau]l
A RTXP J3ul
1lgu 13ul
gy 13uj
ey 13ul
1tEu lsul
11EU 13J1
11EW 13u1
1IEu 13vl}
1w 13yl
1w 1341
1Itw Jaul
11w 151
11tw 13vl

SLBKOUTINE POMEGA [As OMEGA)

UIMENSION Al3)y BI3)y OMEGA(3)s 2(3)y xP(3)y YP(3)s ZP(3)
UalA 2/0e0y 0409 lep/

=== INITIALIZE
CHULIST=140/(OMEGA (1) ##20UMEGA [2) ##2+0MEGA (3) #a2)
CHULST=uSCRTIUMDIST) :
ALLIST=1,0/7(AL1)®RZeA(2) 98244 (3;002)
ALIST=ASUKTLALLST)

ZELLYSOMEGA (1) ®UMDIST

LF () =OMEGA () #OMDIST

¢F4312omMEGA LI *UMDIST

B(lIsA(l)eAD]IST

b(e)mA(2)#ADLST

POMEGA
POnEGA
PUMLGA
PUMEGA
PUMEGA
PUMEGA
PUMEGA
PUMEGA
PUMEGA
PUMEGA
POMEGA
PUMEGA
PUMEGA
PURETA

SR IPWN




SHT

1e B(3)=A(3)wAV]ST
13 SebT=Luyss (2rs By YP)
14 IF (SBET,LT.},UE=N6) 60 10 11
[3-} LNITYSCrOSS (TP 2Ps XP)
16 ¢C fu 31
c === OMEGASPARALLEL 10 A
17 V1 SInl=Chuss (4s By YP)
14 It {STHT,.LT.1,0E=089) 6o 1g 21
19 Stni=l,u/sTHT
zu YE(L)SYR (1) eSTHT
21 YR Q) ZYP(2) *STNHT
22 YE ) =YP(3)#SINHT
3 UNITY=CKROSS (TP 2Py XP)
24 ¢c 10 31
c == OMEGA PARALLEL 70 A AND Z
¢5 2k xFtly=yp(2)=1.9 ’

26 BR L&) Ear(3) YR (1) =YP(3)20,0
¢ === GENFRAL CASE

27 31 kN1=2,1 2RabOUM(DUMMY) =1 0
28 KhE=0,263184KANUON (DUMMY)
29 Cinl=knl :
3¢ SIHMT=ELSURT (1, y=RN]1#e2)
31 Chni=L0s (aNg)
32 SFINL=SIN(RN2) \
33 URLOA (1) = (CPHLI®XP (1) eSPH1aYP (1)) #STHIWCTHT®ZP (1))
4 LrtbA(?):(CPnl“kP(?)osPhIGYP(Z))°sTNToCTH!°LP(2)
35 LNtun(B):(CPhl‘KP(3)‘SPH1°YP(3))“srnToCTHT'tP(J)
36 CLVUIST=) o0/ (UMEGA (1) #620UMEGA (S) 2020 0MEGA (3] 902)
37 0MUIST=USCRT(UMDIST)
KE] OMLOLA(Y)=(MEGA (1) AOMUIST
39 CMLGA(2) =crELA(2) s0MD]ST
K brEbA(3)=cM§bA(3)’0HUI$I
¢ .

Y] KE TURN
42 ENV

SINGLY REFERENCED VARIADLES

cos - 3150  UaTa - 3F VIMENS] = 2F

MULTIPLY=KEFENRENLEY VARIABLES

i1 - Ja 1/
21 - 1y e
31 - 16 < cle
A Ik lau vl S s 5 10 11
ADIST - Sz tva ] 10 11 je
B Ik el 1.2 il= 12= 13 194
Ccphl -k 3= 33 34 35 ’
CROSS - 13sv 155U 175y 23sv
ciny -k 29= 33 34 35
DOMMY =k 27 et
OMOU1IST =k 4= 7 -] 9 36= 37a 37
OMEGH ()R TAL 2ul 4 4 4 17 8
- kD) 4= wy
QSUKT - 55U 3 5 37su
KANUUM = 275U ZbSuy
RN1 -k 2i= 2y KH
RiN2 -r = 31 3¢
SHET -k 13= s
SPR] -k 3= 33 34 35
SThY -k 17= 1 1) 1ys 19 29 ¢l 22
UNITY =k 1t= 3=
XB’ {1k vl 15 ¢3 25= 26= 26z 33
e tIk eyl 13 15 1?7 2¢= e 21=
z” UK cul dua 17
P (K 2yl 1= 8= 9= 13 15 23

POMEGA

30=

34
2l

33

39
33=

33

35
22z

34

1SV

PUMLGA
PUIMEGA
PuUMEGA
PUMEGA
PUMEGA
POMEGA
PUMEGA
PUMEGA
PUMEGA
POMEGA
POMEGA
PUMEGA
PUMEGA
PUMEGA
PUMEGA
PUmMEGA
PUMEGA
PUMEGA
PUMEGA
PUMEGA
POMEGA
POMEGA
PuMEGA
PUIMLGA
PUMEGA
PUMEGA
PUMLGA
PUMEGA
PUMEGA
PuUMEGA
POMEGA
PUMEGA
PUMEGA
POMEGA
PUMEGA

RETURN
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40
34z

34

22

3

35=

35

23

le
17
'y
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2y
el
22
23
24
2%
26
21
28
2y
30
31
3¢
33
34
3%
36
37
34
39
40
41
LY
43
bl
4%
46
'Y
“8
49
50
41F

SIN - 325V

J0 kT 36

5= 26= 26= 33 34

35
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) SLBROUTINE PHREU (FREWPs TP) PFNEQ 2
C ?FKEQ 3
2 CLMMON /STATE/ NOFTy NOPDs NFRGs OPTMP(39) s OPDEN(10)9 ALLROM 2
} FREW(16()s SPTBL(3:0)s PTAB(300)s ETAB(300), ALLKOM 3
3 BIbL(300) ALLKCM 4
3 CCMMUN /YSCL/ AASC (5454) ALLKOM 5
a LCMMON /P INK/ Iv [Js LJve 1UPs J ALLKOM 6
5 LEM 7YLCly Aal(13la00) ALLKOM 7
6 LLh ZYLC2s AAZ(131000) ALLKOM b
7 LCM /skLCly S164(30000) ALLKOM 9
u CLMMUN /RED/ MABE (1¢)y DTy UTRe EMI0s GKRDVELs IRARs 1JPS» ALLKOM 10
! 1PV, 15CF1, ISCF2s 15CZ2s ISC3s ITVe JHAKS ALLKOM 11
¢ JFly uP2y NCYCe NDUMPY NUs NQTy REZSIEY TAMBY ALLROM e
3 TEME(I90U)s Ty TIME, TOUTs TSTARTs THY ALLKOM 13
c PFKREQ 5
9 2 LETAKS1,982323234%RANDLNMIOUMMY) PFHER 6
1¢ LETAASE D PFREG 7
11 rzlen PFKEQ [
12 4 LLTAXSZETAX* 10/ (%0 PFREG 9
13 It (LETAX,GE,LETAR) GO TO 5 PFREQ 10
la AsAel P PFHEQ 11
15 6C 10 & PFrEQ ¢
16 5 LLTAK=AMINY (A1 LETAR) PFKEG 13
7 LETARS=1,0/LETAR PEREQ 14
1y KA L=RANUOM (BURMY) PFREG 15
19 khe£2haNUOV (DUrMMY) PEKEQ 16
2, RA3SRAMUON (DUMMY) MFREQ 1
2) RAN4=HANUOM (DUMHY) PFKREQ 1y
2 FREUPESZE FAK®ULUL (RNT®KNZ®RN3ORNG ) 0 TP P KREQ 19
Z3 Fhiabe? 41Aluc el buFRup PFREQ 20
Py 1 (Fheuv.LI.rNEO(x).ok.FREcp.GT.FREU(NFRG)) GO0 10 3 PEREG ¢l
c PFREG 22
1) ke TURN PFREQ 23
¢o ENU PFREQ 24
SINGLY REFENENCED vAkIabLES
AASC ()R 3CO  Elaw R 2¢0 IPf -1  ACcO P -1 8CO ANOI el 8CO HETURN =  25F TEKP ()R 8CO
ARl ()R SLC  ©bruvel =R #CO 1ScFl -1 BCO  JPc -1 8c0 CPDEN {1k 2T0  REZsit =R 8CO  TnY R 8CU
Aaz OR  oLC 1 -1 4C0 ISCF2 =1 ACO NamMg ()1 ACO  CPTMP ok 2tu  RrLCl - 7tn TIME L 4]
AMINL = leSU  lpak -1 &CO 1SC2 -1 BCU  NCYC -1 RCO PFREW = 18U Spoa  OR O 7LL TOUT -R  8cu
BTBL DR 2L0 1y -1 4cC 1S¢3 -1  BCO  NuumP -l BCO  FINK - 4cN  SPTHL ()R 20 TSTART <R 8CU
ot =R L0 1JM -1  aCO0 IV -1 BCO  NUMY -1 2c0 PTas (k  eto  sTafe = 2ch  vucl - Sch
DTK B TAVIS 1 4 ~1  4C0. J -1  4C0  NOMT -1 2¢O ¢LOG - eeSu T -R 8CU  vLC2 - 6Ch
EMLQ -R  #LO  IJPS -1  eCO0  JBAR -1 8cLU NU -l  &aC0 RED - 8tN TaMd -k  8CO0  YSCl - 3ch

y-o-o-¢-o-0-.-...‘-0-o-o-¢-¢-¢-0-0-’-0-.-.;0-0-0-’-0-o-o-o-o-0_0-0-0-0-0-0-’-0-0-0—9-0-0-0-‘-0-0-0-0~o-‘-0-0-0-0-0-0-0-0-0-0-0-0-0-

MULTIPLY-HEFERENLLL VARLAELES

3 - Qe a4

4 - 1l 15

5 - K] Y2
COMMUN = <t 3r .aF /F
Dt MY -K Yy 16 1y 20 21
FReU (K e [ c4 :
FREuP =R lay Q2= ed= 23 24 24
LLM - S or e :
NFRUY -1 éCo 24
RANDUM = gsu  lsSU  J9sSu  2nSu  21su
RN1 -K le= P24
RN2 -k ly= ee
RN3 R 20z e
ANS -k 2= ¢e
kL -~ 1ao ¢2
X K 11= 12 14z 14 16
ZETAR =K = 17= 17 22
LETAK -k 4= 13 16

LTAR -k ) les ¢ 13

.;‘n.-b-‘—'-’_q-‘-0-Q-'-Q-O-0—0-0-‘-0-‘-0-0-0-0-0-0-._.-Q-._0—OUO-O-Q-Q-Q-O-'-Q-A-Q-Q-Q-O-Q-Q-Q-Q-.-’-0-0-0-.-’-0-.-0-0-‘-0-0‘0—0~




LyT

T~ N W N -

[aNsKaNal

7
SINGLY
AaSC
Aay
An2
BToL
V3
DTk
EM10
ET1aB

0—;-0-0-
MULT IR

S
6

A

AL

AS

it

BL

8s

[+

COMMON

DATA

bLOG

FREQP

PELY

18Uy

JSul

hSUb

Lk

MIND

wFRG

SLBROUT INE SUBSCR {FKEWMs TLOGY DLOGs IUK)

CCHMON /STATEY

é

NCPTs NOPDs NFRQy UPTHP(3¢)y OPDENI(10)
FRew(J00) s SPTHL(31:0)s PTAB(300)s ETAB(300),

BloL (300)
CLMMON /YSCly ANSC (5454)
CLMMON /P INK/ Is [Jds 1JVe IJPe J

LeM ZzYLCly aAal (131gu0)
LM 7YLLE, AA2 (1310009
LM sk Cly S16a(SVU00)

CCMMUN /RED/

NAME {1€)s DTs DTRy EMIOy GRDVEL»s IRARe IJPS»

n

ou

®e TURN
t ANy

REFEKENCEU VARIABLES
(B 1] 3C0 FHE (IR 2Cc0 Pt “1 8co JP1 -1 8co
(IR s5LC ohUvEL =H uco 1SCF} -1 8¢o0 Jk2 -1 8CO
R el 1 -] 40 ISCFZ -1 B8CO  MAaD - lgsu
(KR 200 lokk -1 CO0 IsC2 -l ACO  NaME 1yl eco
-®  ¢CU 1J -1 4C0 1sC3 -1 8CO  NCYC -1 4Cco
-R  BLO 1ok -1 4CO0  ITv -1 Aac0 NOoumP -1 8acCo
=% 8Ly I 14 -4 «C0  J -l 4cU AU -l 8co
Ok eLu 1JPs -] uCo JBAR ~1 8co NUl -1 8co

0-0-0-0-0-0-0-‘-0-0-0-0-0-0-0-0-0-0-0-'-'-0-0-0-0-0-0-0-6-O-O-o-O-’-O-O-Ov

YorttERENL U VAKLIARLES

- )? JHw

- 14 e

-h 1rpa 22

-X yUA le

-k GUm 15

“K 11 UA ce

“k YUA 12 )

-R YDA 15

-k 11pa el

- 2k 3k (13 8F

- Yk 1 ¢

-K 1AL lo

-K 1AL el

-1 1.A0 ¢bH=

-l ¢3s 2h= Z4 25

~] 1d= 1%= ‘b= 18 15= 19 25

-1 lo= 1/= 1y 20= 29 ¢S5

- F oy TF

- 1eSU 2 Su Z7SL

=1 eCV < 2o 25

IP1, LSCFly ISCF2, 15C2y ISC34 ITVe JBAKS
JP1y gP2¢ NCYCs NUUMPs NQs» NOIs REZSIEs TAME®
TEMP (Thg0)e [y TIMLy TOUTs TSTART» THY

Tr1s ROUTINE FINDS SUBSCRIPTS 8Y USING FITS TO THE RUN OF
NUMERICAL VALUE VERSUS IANEX,

UBTA BL/=1+5867/9AL/ 0, TLI959/ 1 85/-86.92293/1AS/0.1818066/
UATA a/=0,16201/98/u,83293/5C71 00087

IF(TLUG.6T4041367211060TUS
ALUGZ (TLOG=BL) *AL
JSUBSCE AP U (ALOG)

G(I0®

JEUB= (TLOG=E8S) *AS
KSUB=ULUL-0PUEN(D)

KSUB=KSUKe)

JSuear INU(JSUUNOPT)

JSUBEMAAY (JSULe )
KeUgsk NG (KSUE W NOFD)

ALULEG] UGLO LFRewk) =16,38348144
YLYLE (A®X 0Geb) @XLOG «C
1suu=GExPI0(YLOW)
15uB=k IND {ISUBINFRQ)

1 R=1SUbe (JSUE~1) ®NFrQe (KSUB=1) *NOPTONFRUG

SUBSCR 2
ALLKOM 2
ALLKCM 3
ALLROM “
ALLKOM 5
ALLKCM 6
ALLKOM 7
ALLKOM 8
ALLKOM ]
ALLKOH 10
ALLKOM 11
ALLKOM 12
ALLKOp 13
SUBSQR 4
SUsSCR ]
SubSCR 6
SynsCR 7
SUbSCR 8
SyusSCR 9
SUBSCK 10
SULSCR 1t
SIBSCH 1e
SUBSCH 13
SUbSCR 14
SUBSCR 15
SuusCR 1o
SUBSCK 17
SUBSCR 18
SUbLSCK 1y
SULSCH 20
SUBSCR el
SUoSCR r34
SussSCK 23
SUBSCR 2e
SULSCK 25
SULSCK 26
SUBSCR 27
cPTMP  LIW  2C0
PINK - 4Cn
pTas Ok 2Cu
cLCcOLIN - leu
RED - BCN
RETUKN =  cbf
REZSIE =R 8C0
&Lc) 0 - 7CN

SIGA ORr
spTul.  OIR
STATE -~

SLBSLK =

T ~R
Taty -R
TEMP OR
TieY -R

7.C
2¢0
2CN
15V
acc
8cl
8L0
8Ly

TIME
TOuT
TSTART
vLcl
vLc2
vscl

“R
<R
“R

aco
8co
8Cco
5CN
6Cn
3cn

‘-.-o-o-043-9-.-.-,-‘.¢-o-o-.-o-o-o-o-o-o-o-t-‘-




84T

NOPD =1 acu [

NOPY -1 eCy ] A

o#DEN (IR écy 1o

gEaplo - 13su e3sy

TLOO -k 146 1 1e 15

ALOL -K 1e= 13 ¢ls 22 22
YLOO -R  22= ¢d

0—‘—’-0”‘0-‘-“""""0'0-0-0-0-6-0-0-4-0-0-0-0-0-0-0-0-0-6~Q-0-0-0-4-.-‘-.-.-Q-Q-‘-Q-0-0-0-0—'-0-0-‘-0-0-0-0-0-0-0-0~0-0-0-0-‘-

) FLNCTLION CROSS (AsBC) CRUSS z
2 UIMENS TN Al3)y B3y L(3) CHUSS 3
3 CLLISALRY R (31=A(3) (2] - TRUSS 4
“ Cleiz=al)sB(I)eatrop(!) TRUSS 5
5 Cidr=aghresiy-at2isach CRUSS 6
6 CrUSSZOSURTLL (1) 98€ e (2) #024C(3) 902) CHUSS 7
7 RE TURN - truss L}
8 CRUSS 9

EAD
SINGLY REFERENCEV VARLABLES
DIMENSL = ¢f USUKT - ¢SU  RETURN - 7F
0-0-0-0-0-0-¢-0-0-0-0-0-0-0-'-0-.—0-0-0-0-4-0-0-0-0-0-0-0-0-o-o-0-0-0-o-q-0-9-.-0-“-0-0-0-0-0-0-0-.-'-

MULTIPLY=hEFERENCU vaklaeLES

0—0-0-0-0-0-0-‘.0’0-‘-0.0."

A (kK 1 hL 2ul 3 3 4 o L] S
t Ok 1Av eul K] 3 4 4 5 5
c ('K 1A0 cul 3= 4= Sz © 6 6
CROSS = 15V 6=

0-’-’-‘-0-0-0-0-0'-0-0-0-Q-Q—000-0-0-0-0—0-0.0-0-'-Q-Q-'-0-0-0-0-0-‘-0-‘-0-0-0-‘-0-‘-0-0-0-’-0.‘-0-0-.-‘-0-Q-O-Q.’.'-'-Q.'-Q-Q-.-’.

| SLBROULTINE CENTROY (18Cs JSCy CwoT) CENTROY z
c CENTROY 3

2 CCMMON /MAUVE/ 18ARy JP1e NQy NQI» RMOPy 2Py DCELL CENTROY “

3 UIMENSTON CENTX(5)s CENTY(S)y XYECS(60), CWGT(3} CEWTROY S

4 CENTA(Y)=CENTALG)=0,U CENTROY 6

5 CENTY (1) =CENTY(4)=0,0 CENTRUY 7

[ 1ELSZ (USC~2) #NUT * LISC=1)*N0 CENTROY ]

7 I (JSC.EGe2) GO TO 3 CenTROY 9

b CALL tCRU (XreCSy TECSe By NE) CenTRUY 10

9 CENTX (V) =aYELH(T) tenTrUY 11

Tu CEnTY (1)1 =xYELS(8) CENTROY 12
1n 3 Jees=lResendi-w CENTROY 13
12 CALL ECKU (XYtUde IECSs 48 NE) CenTRUY 14
13 CENTA{P)=XYECS(T) CENTHOY 15
is CENTX(R) =XYELS(T*AQ) CENTROY lo
15 CEMIX{3)=XYECS (T+NQONV) CeniKOY 17
lo CENTY (7)1 =xYFCS L) CEnTROY 1y
17 CERTY(5)=AYECH (B4NQ) CEnTRUY iy
ty CENTY (3)=2YELSLBeAGONL) CerTRUY 20
l9 IF 115C.Ecel) CENTX(2)=CEATY(2120,0 tentroy 21
<L IF (JSCeEbodPl) ©C TU 4 CENTRUY 2z
21 1ELS=1ELSoNGI oG CENTRUY 23
22 CALL ECnb (XYLCSe IECSs By NED CENTROY 4
23 CENTA(4)2XYELS(T) CENTROY 25
26 CENIY (4)3AYELSLE) LEnIROY 26
c CENTROY 27

<5 a Lrskm{P-CENTXIS) CENIRUY 28
zb LY=LP-CENTYID) CEnTHOY 24




6YT

e?

9
10

61
SINGLY KEFEK

le

14

15

"CENTRUY =
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MULTIPL
2

13
14
15

cweT ¢
Ux
ox1
LXJ
oy
uYl
vYJ
ELRD
IBAR
1eCs
1s¢
NTJ
Js¢
NE
NQ
wal
RhUP
wl

1R
-k
=K
-+
=K
=K
~K
-1
-1
-1
-1
~1
-1
-1
-1
-
-k

wlswedz1,0

IF (UALUE.Cev) LO TO 12
UXISLERTX (2T =CENTX(S)
LYI=CENTY (2)~CENTY (S)
1sL=18C-1

I (18C.6T,0)
wlzuy[=t,0
Ist=1

¢ Tu 1y
UAITCEMTXE)=CEnTRIS)
LYi=CeNIY(3)~CENTY (S)
leL=15Ce1 )
It (18CoLEs IsAR)
wlzuyps«,0
18¢=1oaK

1k (UY.UE%C.OI GO YO 14
DXJSCENTX (LT =CENTX{G)
LYJ=CEMTY (D) =CERTY(S)
ySL=usc-l

1F (USCebEL2)
NeSUAYEG L0
JSLSe

et T0 1y
UAUSCENTR(G)=CENTX(S)
LYJSCENTY (4)-LENTY (S)
wsLEUsSCel

1+ LJSCeLECuPI1) GC TU 1Y
neSUAJzL 0

JELEJRI
xx=sl,u/z(ux100YU-0DXJ%UY D)

L0 10 13

G0 Tu 13

60 T0 15

Crul (= (pxouYU-DYeDRy) exxey]
CauT ()= {yYRUAT-CX*DY]) #Xx*W 7

Crul 3=l «(wGltl)=CuGl i)

kg TURN
EAND
ENCED vaRInbBLES
15V CUMMFLN - 2F

YoREPERENLLLD vaklabLES
7 ile

2- £3-13
7y Sue
3¢ 3 3y a2s
Y4 D.#
“6 “9 53 564
g 4= 4= 9=
X
3vl 5= b= 10=
51
1AL 3ul  b7= 58=
25= 28 57 58
24z 3o= 50 58
43= 47= bus 545
20s LY St SR
s 33s 3= 43m
waz 5= 56 57
eSuU 12su z2Sy
2co 3y +1
6z bAL Il= 11
1A0 [ 19y 3=
écy el 53 55
146 ] 7 20
bAL 12n0 e2aG
zCu o i 14
2cu 6 11 21
eCu 25
¢l= 34= 4iz 57

UCELL =K

2¢0

13= 14 15= 19=

16= 1?: 18= 19=

$9= 5Y 59

56 L)

56 1]

1246 2lz 21 22A6
31 3¢ 34s 3=
hS= 45 48 48=
15 15 17 18

DImMENS] =~

232
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38
S2s
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25

26

39

2)

CENTROY 30
CEivTROY 31
CENTROY 32
CENTROY 33
CENIRUY 34
CENTHUY 35
CENTROY 36
CENTROY 37
CEnNTROY 36
CENTHOY 39
CENTROY 44
CENTHUY 41
CENTROY 42
CENTHOY 43
CENTROY bu
CENTRUY 45
CenTruy 4t
CENTROY 47
CenTROY b
CEnTRUY 4y
Lentroy 50
CENTROY 51

CENTRUy 52
CEnTROY 53
CENTRUY 56

CENTHOY 55
CEnTROY 56
CENTROY 57
CENTROY 58
CENTRUY 54
CENTROY 00
EEnTROY 6l
CENTROY 14

CenTroy 63

CENTROY b4

CEnTRUY 65
FAUVE - 2CN

29 2y
30 39
4l=

53 55=

RETURN =  6gF

36 36 % 43 50

37 37 44 46 S1
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we ~h Fl= 47= S4= SA

AX “K 56= 57 EL
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UL 1y T=141BAk

b(l11=3, 1415920 (KSN(Fe1)es2oRgN(T) #42)
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LoEmUMy FOUTY =leGe DZMy UZs TBARs JHARY NNo UMYy AVNEW)

1o3l2
IR NS SRS O
vt Tuy 1=l4lsak

SweEP
SwtEP
SwhER
ALLROM
ALLKOM
ALLNKGM
ALLKOM
ALLROM
ALLKOM
ALLAOM
ALLKOM
ALLACM
ALLKOM
ALLKOM
ALLKOM
CHIMSN
Swekp
SwebP
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SwrEP
SweEP
SweEP
SWEEP
Swkbp
SwtkP
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FRINT 2uC1y SuM
whilE (12,2001) SUM
RE I UKN

END
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gLh  brib tyk 2CcC  15C3 -1  8CuU  NUKT -1 2c0
1eF LRLYEL  ~F uCOo 1Ty -1 Aco oFuEN (IR 2¢c0
BCO 1o =] aCO0  FMAXO -  1SsU  orIMP ()R 2CO0

§ut€~
SwtEP
SwkEP
SweEp
SwtEP
Swekp
SweEP
§nLEP
ShthP
SweEP
SHLEP
SwtEP
SweEp
Sweep
Swekp
SwekP
SwekP
SweEP
SwLEp
SweEP
Swekr
Swibp
SwtEp
SwtEpP
SwtEp
Swekp
SwetkP
SwtEP
Swtkp
SweEp
Swekp
SweEP
§w:EP
SweEP
SweeP
SwrEP
SacEP
SackP
SatkpP
SntEP
Sackp
SweEP
SwtEP
Swtkp
SwtEP
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2v0) - 1¢» YIFK 94wk
AASC Ok 3cu 1160 11EC J1Ew  11EG  J1EQ@ 11EQ 29AG 38 39 39 39 4= 50= 5= S4AG  63A6
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22
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24
25
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el
et
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aconoaon

OvERLAY (YOKIFERY &y 2)

PRULGRAM SAESTLP

TH1S rRCCHAM 1S DESIGNED To READ THE ENERGY DEPOSITICN

LATA ALD SULVE THE HEsT EQUATION TO GIVE NEW TEMPFERATUKES
MULTHICATIUNS hAVE geth MADE TO COMMUNICATE WITH THE $-N COUE
8/2a/73==the Te Se

CCMMON /STATE/ MOFTs NOPDy NFRGy UPTMP(3u)s OPDENI(1n)»

FREu(llu)y SPTHL(370)s PTAB(I00)y ETAB(30G)
: BTBL (30
CCHMMUN /YSC1/ AASC (5454)
CCHMON /PINKY/ Iv 1Jy LUVy 1JPy J
LCM /YL Cly AAL(131c00)
LM zYLLey AA2(131lyL0y
LeH 7zrLCly S16GA(30UCL)
CCMMUN ZRED/ MAME (1€). DTy OTRe EM1O9 GROVELs IRARs JJ7S»

1
3
3

IR ol - JIC SN, N LR Y RN g

Q~w0C e Nn

FARNE Y
]
30%-

2
2y W
i

Eunt
]
<

IF)y 15CF1, ISCF2y 15C2y 1SC34 1TV JBAKY
JF1y UPZy NCYCe NLUMPe NQy NGle REZSIEs TAMBY
1Ehp(7bon)' Ty TiMEs TOUTs TSTARTs THY

CCHMMUN /ChIPSN/  SACLON(I®3)y £2

ELULVALENCE (ARSCLL) s X o XPAR) s (AASCIZ) sReYPAR) ¢ (ABSC{3)0Y)

(ARSC(4)sU)y (AASL{S) sV (AASC(O)4RO)

(ABSC () sMPyKMFE JRUSWICENTA) g

(AASC(8) sE9ETIL CENTY) 9 (BASC(9)4RVCL) s
CARSCLLu) oMo kP oVP) s CAASC(11) 4PyPLIEPIUR)»
(ARSC(L12) JUTIL UL LU EEMOMLC)

(AASC L) 3) o vTIL VL sUMPMLC) »

(ALSCt1e) yRCLIKETALCIFOUTLC) s (AASC(15)+SIE)Y
(ARSCL16) +NELSMIS1LRLC)

(RASL (L 7) sGRIRWUGYHZLUEN) »

(ARSC M) 9GHILaVG st SN)

RE AL LAMs LAMDs Mo MPy KU NMUGE

U IMENSTUN Xt1)e APAR(L)y RE1)e YPAR(E)y ((1)e U(l)s
Vilys KO{Y)y MP(1)s RMP (1D Rcsc(l). CENTX(1}y
E{1)y ETIL(1)s CENTY(L)y HVOL(1)s M(1)s KM(1)y
VPLV) e PUYYy PLtL)y EPULY s UPO)Yy UTIL(N)
ULt s CLllde EMOMLCEL)s VTTLU) VL(1)
UMUMLL (1) e KYLET) e BETALCEI}y FOUTLC(Y )y
SItt1) e DELSMU1Ts SIGPLCE)) s GRIREIYs LLELTY
KEELEREI) o GRIZ(L)s VGLL)e FSNI(Y)

LEAT DL INT

FChMAT (1n, +SHTAVG s1FPEL12.490A961 TMAX 91PE)12.410Xy

' O6h LMMA P IPEL2,4964,6H UMIN 41PELZ.4)

FCRMAT {1n. +#ENERGIES®/6n SIE 9 1PE12,4968,6K UKTOTY
LPE1€,#40X46H ELOSTIPE12,4,6X96H EABS
1PE12,%)

+ CHMAT (lHus *POWERQ/6K PwR  91PEL12,446X96H Puke o
IPE1<,%)

FCHMAT {1he.o#VIME INTERVAL DATA®/bH DTR o1PE12.4%y
6Xs6H 1UDT 211296Xenh POWERSIPEI2+446X0
oh ECLLLeIPLIZ.a)

TvaAZyey

UMAAZE=15,4¢

UNINEL5.0

FaKkSy a0

SieTul=0e0

Lk T0Y=r .0

LS1ETuey

Livtp=n1R

b]kalur.u

tLusSt=r,

LabS=L, b

ce= AUVWNCE CELL ENERGIES AND TEMPERATURES

tatl STaRrT

Le sy Js2sJPl

SNESTEP

SNESTEP
SNLSTEP
SNLSTEP
SneSTEP
SNESTEP
SNESTEP
SNESTEP
ALLKOM
ALLKOM
ALLKROM
ALLKOM
ALLKOM
ALLKOM
ALLK
ALLAOM
ALLKGOM
ALLKOM
ALLKOM
ALLKOM
CHIMSN
EGvREAL
Euvkeal
EUVREAL
EQVREAL
EwvkEAL
EUVREAL
EUVREAL
EuvREAL
EUVREAL
EUVREAL
EUVREAL
EUVREAL
DIMEN
DIMEN
DIMEN
D1MEN
DImMEN
LIMEN
OIMEN
DImEN
SHCSTEP
SNLSTEP
SNLSTEP
SNESTEP
SNLSTEP
SN&STtP
SneSTEP
SneSTEP
SNESTEP
SheSTEP
SneSTEP
SNESTEP
SNeSTEP
SNLSTEP
SneSTEP
SNESTEP
SNESTEP
§N;S1EP
SNESTEP
SHESIER
SNESTEP
ENLSTEP
ENCSTEP
SNLSTEP
Snt.STEP
SNLSTEP

— ——
COE~NOUPURNLUN=CYEVOUIFP WUNECTVERU >+ W

-
—




18T

35

30

47

Ju

39

“at

Ue 3y 1s1,1BAK

1FJsluenu

IuStz(y=1)alple]

FCUTLC (1Y) ==k LLTLC(TIY)

W (POQUILC(TIU) ebT e ou) EABSZEABSeFOUTLCIV)

IF (1EWs [RAKsUKeUsELL2.URsJsEW,UPY) PWREFWReFOUTLCITY)

VCL=6,283184/7#v0L (1)
XXSEOUTLC(IJ)eUTOLD
USIE=LSTES XA

AeSMEMZXX/VEL

Ir CTEMP([aSC)eLELULY) GO TO 35
1F (FGOTLC (1D ot laCyg) GO TO 35
ECELL=SIE{TJIMROLIA)®vOL®1,0E415
FMARRSAUS (FOUILC (L)) ’
ALIR=UISECELL/PPARK

iIF (WIN.LTLADIK) GO Ty 35
DTRSAUTR

l.ui=lysc

P{WLRSPMARK }
ECLLLUT=ECELL !
UELSIbzuuSPEM/RULLJ) ®1,uk15
Sietly)=SIE(1J)+DELSIE

SILTOI=SIETCT e (SIE(IJ)~RELZSIE) PRO(IJI #VOL*LLUES1S

LhERULTS)

If (SIF(IJ)=RELSIELGT. 1 VE=VE) GO Ty 36
L1=TAMY

LEexSIE (1Y)

o O 38

Le=SIE (LY

LRAINVET L 0/2R

ZRLSULOLET (ZR)

fLuw=1AmMY

TFIOHZNSUNT (LE#LR¥0,0UT28789E4UT)
TFIGH=0SQIRT tThIGH)

L1 H¥(TLOASTHIGH)
UR12137,2Y4ExuTelT0084

eV =Lb=URVOZHINY

L1L=uLouln(zn

ZECLEUBLINT (ty ZRL9e ZTLs OPDENs OPTMPe ETAHy 04 NOPT, NOPULs NUKFT)

ECEuEaPY I (2EEL)

LLe=eet-4g2

IF (eUF.bLTeduv) TLOWSZT

1t WLELLT. 0 b0 ThIGh=2T

L1=L D% (THIGHeTLOW)

IF (1RIUH~TLUNeLE sl LE~vO*ZT) GO TO 38
G6e 10 37

TEMP (1JSCI=AlLAT (2T TaME)
TvAASAMANL (TAR S TERF (1USE))

LvANSAKINT (DMINORC (1Y)

U aAksapaxl (DMaXsRC(1U))
UKTGTSURTOT®I3T.212E e (R (TEMP (1USC)994) $VOL
lu=1Py

CenTINE

CiLL LQUP

CCNTINUE

CALL UONE

PakskFaR/FLOAT (2% IHAR JBAR)
Fake=LS1E/DTULY
TAVLETINE* Qe 5*LTOLD
ELUST=apwRHDTULY

Eoudzr AnsenTULD

FRINT 2005, SIETOTs» URTQTs ELOSTs EABS
whillu (12,4005) SILTOTs URTOT» ELUSTs EABS
FhINT 20064¢ Pwky FWR2
whilE (1244000) Pwity PWRE
PRINT 2097, DTRs IJDTe PUWERs ECELLOT

whiTe (12,¢%07) DIny IJDTs PUWLCHY ECELLOT

SNLSTEP
SNESTEFR
SNESTER
SNLSIEF
SNESTEP
SNESTEP
SHESTEPR
SNESTER
SNESTEP
SNLSTEP
SNESTEP
SNESTEP
SNESTEP
SNeSTEP
SNESTER
SNESTEP
SineStep
SNESTEP
SNESTEP
SNESTEP
SnestEp
SNESTER
SNESTEPR
SNESTER
SNeSTep
SNESTEP
SNESTER
SNESTER
SWESTEP
SWESTEP
SNLSTEP
SNESTEP
SNESTEP
SNESTEP
SNESTEPR
SNESTEP
SNeSTEP
SNESTER
SNESTEP
Swestew
SNESTEP
SNESTER
SNESTEP
SNeSTEP
SNESTER
SNESTEP
SNLSTEP
SNESTEP
SNeSTER
SNESTER
SNESTEP
SNESTER
SNESTEP
SNESTEP
SNESTEF
SNESTEP
SNESTEW
SNESTEP
SNESTEP
SNESTER
SNLSTEP
SNeSTEP
SNESTER
SNESTER
Snestep
SNESTEP
SNESTEP
SNESTEP
SneSTEP

40
41
“2
%3
46
45
“t
“7
48
“y
-1
51
52
53
Sa4
55
50
57
5y
59
60
ol
62
K]
64
o5
06
of
o8
69

71
72
73
74
79
76
77
T8
19

3
e
83
L)
85
be
u7r

89
9¢

g
93
Y4
99
96
Y1
9y
99
100
10l
102
Ju3
104
109
106
107
los
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vb

v9
4

leo
c

11

FRINT
whlTE

HE TURN

ENV

2043,

(12,7uy3)

SINLLY REFERENCLD VAKLABLES

AAj
AAc¢
Ab>
ARlH]
bTol
ChiMSiY

DIMENST -

DONE

Gmtmtmimtrtmtatrtntntmtotat =t Tt~

(B L
(IR

IR

sLC
oLl
wesl
7ySV
F{97]
YyCN
12F
todU

vt
EMle
EeUlva
FLUAT
fFrby
LRUVEL
1JM
luk

-k

-k
L -
(In
R
-1
-1

MULTIFLY=HEFERENL: U vanlaELES

35 -
36 -

37 -

3 -

39 -

4] -

2003 -
2u05 =
2ule -
cu07 -
AASC [R5
ABSMEN =K
AMAX ] -
BLTALC ()k
CENTA ()M
CENTY  (IH
COMMUN =
cu (IR
LDBLINT =
DELSLIE =R
DELSM (IR
bRax -k
UMIN -K
DSIE “K
Loy R
LIR -K
L (1K
LALS -
ECELL =k
ECLLLDY) =K
eLOST =R
EMUMLC ()k
(34 (IR
L1AY (I
ETIL (R
FORMAT -
FOUTLC (K
FSh (iR
LRIR (K
GRIZ IR
1 -1
1BAR -1
19 -1
Rt -1
1J8¢C -1
1Py -1
1l -1

41
S5
[ 134
St
3tpu
3:uu
lae
15¢
lee
110
Jeu
lopy
W=
775U
g Y
1.EW
1. Ew
eF
liku
13LX
Sls
l Lty
1y=
s
4=
5=
kLU
libw
=
43=
b=
27=
1LEw
ity
«Cv
lubw
Jat
1LEw
liEuw
| EA X
tupu
4cu
aLv
(U
53
qu=
32=
3=
M1 8

4z
oYe
70
15
53e,
vhe
YOPR
Yern
Y4rh
YoMk
1 e
1.ty
51
785V
Jeul
12ul
Jeul
3¢
levl
oYSu
be
leul
b=
Ty=
av=
38
I+
12ul
KEL]
45
YOMK
9.z
levl
12us
oY
12u1
15k
lavd
l2ul
1dul
12vl
Jluy
KRYPI
3¢
54
[(T14.]
4)
be
33

wb

T

Y9wH
Y3wk
Y9wr
Yink
1oty

1 -1V]

4k

sy
7Y
3v
1}
o=

35
ED
ylwK
ET4 4]

lof

343

34
36
34
59
Y1nK
(3]

TAvy THAKy UMLXs UMIN
TrAXy UFAXe UMIN

TAVG,

8Co
8Co
10F
875U
2CC
¥Co0
«CO
4CO

51w

10Eu

arf

98PR
FHPR

H9
“b
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93wn

17¢
34

36
87

57

77

1JPS
1SCF1
1SCF2
15€2
15¢3
1Ty
Jp2
LAM

1uEqQ

SF

99%R
99uR

94
41=

91

as

3%
59

78

-1
-1
-1
-1
~1
=1
~1
-R

lVEQ

91
9OPR

Y2PR

3%

~w
<&

48l

f8co
ACo
aco
Acu
ACo
ACY
ACO
11RL

logg

9TwR

93WR

36

36
¥y

SnesTEp
SNESTEP
SMLSTep
SNeSTLp
SaESTEP
SNESTEP
LAMD =R 1l1RL NFROQ -1
LEAT - 13F NOT -1
LUUP - 84SU  PINAN -
rU R 11RL  PTab (1K
pUy2 -x Yl GEXKFIO -
Nahg (S} aco REAL hd
NCYC -1 8CO0  RED -
NOUMP =] 8C0  RETURN =

10ew  1oE@ lPea  10EC
38 42 44

37 38 42 43
was=

1oy
1lu
11l
112
113
114

2C0
8Lo
4CN
2to
7vSU
1if
8Cn
1uuF

lCEu

RLC1 - 7CN
SI6n R TLE
SNCUN ()R 9CU
SNESTLP = 15u
SPTL  UIw 2¢O
STAaRl - 295V
STATE = 2cn
) -R 8LV

loeEu loeq 10w

(Y 51

THY
TOUT

TSTART

YL
YL
s
ZL
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ce
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10€Q

52

10Eu

53

8cu
8cl
8CYL
9N
6CN
3cp
9CL
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JHAP
JP1
LCH
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MP
NOPL
NOPY
NQ
OPUEN
oPTMp
P

PL
PMARN
PUOREN
PRINY
PWR
PWR2
oL0GLY
WSURT
R

RCSQ
RELSIE
RP

RMP
RO |
ROL
RVUL
RZEpEN
SIkE
SIETOT
S1GPLC
1ARB
TAVG
TEMP
ThicH
T1ME
TLOW
THAX

u

ug

uL
UMOMLC
e
URTOT
Uk1
ulTiL
v

Ve
VL

-1
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-1

(IR
(91,4
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(R
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(IR
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R
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47
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1 OVERLAY (YOKIFERy 44 3) SNOUT 2

1 POGRAM SAQUT SNUUT 3

c SNUUT 4

C Th]S CODE GIVES OUTPUT FOR THE S#N CALCULATIONS Snuut 5

[+ SNuUT 6

? CLMMUN /STATE/ NOPTy HCPDy NFROy UPTMP34)y OPLEN(]10) ALLKOM 2

1 FREG(10U) s SPTHL(3c0)s PTAB(300)s FTAB(300) ALLKCH 3

2 BTHL(3v() ALLKOM “

3 CCMMON /YSCL/ AASC (5454) ALLKOM 5

6 CCHMUN /P INK/ Is 1ds 1JMe 1UPy J ALLKOM 6

5 LCM ZYLCly AAY (13Llonmny ALLKOM 7

6 LCH 7yLe2ys AAZ (13190 ALLKOM 8

7 LCM ZRLely S16A (30000 ALLKOM 9

8 CLMMUN /KED/ NAME(1€)y DTs OTHe EMI09 GRDVELs IRARs IJPSH ALLKOp 10

¢ IRy ISCFly ISCF2y [5C2y [SC3y 1TVe JBARY ALLKOM 11

2 JPl, uP2e NCYCy NDUMPs NUs NQIe REZSIEs TAMBs ALLKOM 12

3 TEMP(T90y)s Ty TiMcy TOUT» TSTARTs THY ALLKOM 13

9 CCHMUN ZCRINSN/  SNCOMIB3) e 22 CRIMSN 2

14 CUMMON /SILVER/  FIPALY FIPXRe FIPYne FIXLY FIXRy FIYH, SILVER 13
1 IPALs "1PXHe IPYHs [PYTe IXLy IXRe 1Y) SILVER 3

é IYTy PACONVs PXLy FxRe PYby PYCONVe PYT, STLVER 4

3 RIBARe VVe XCCNVs ALY XRs YBy YCONV, YT SILVER 5

11 EQUIVALENCE (AASCIY) 1 X9 XPARY s (AZSCI2) 4Ry YPAR) s (AASC(3) 1Y)y EUVREAL 2
1 LAASC(9) sUYy (AASLIS) V) (AASC6) 91O}y EUVREAL 3

2 {AASC (1) 9MP 4RMP ¢RCSUICENTX) o E£AQVREAL 4

3 LAASCIB) sESETILWCENTY) s (AASC(9) 9RVCL) EuvREA| 5

4 (AASC(3U) yMyRMVP) s (AASCLI1) JPyPLCEPIUP) EQVREAL 6

S (AASC(12) yUTEL UL +CUtEMOMLCY o EQvREAL 7

5 (AASC(13) yVTILsVLIUMUMLC) » EQVREAL 8

7 {AASC(14) yROLIBETALCIFOUTLC) » (AASC(15) ¢SIE)s EuvREAL 9

b {AASCt16) 4DELSMSILPLC) o EUVREAL 10

9 {ARSC(17) yGHIRIUGHZLDEN) » EQVREAL 11

1 (AASC(18) yGRIZ VG sk SN) EUVREAL 12

12 REAL LAMy LAMDy My MPy MUY MUOZ EQVREAL 13
13 DIMENSION X{1)y XPAR(1)s R{1)s YPARUI)s Y(1)e Utl)y DIMEN 2
2 vilyy RCtlyy MPrlry RMP(LY s RCSGEDY, CENTXCD)s  DIMEN 3

3 E(l). ETIL(d1e CENTY(L)y RVOLIL)w M(1yy RVtLIy  DIMEN .

4 VP(l)y P(lyy PLET)y EPU)y UP(L)s UTILID ) DIMEN 5

5 ULthye CQtaye EMOMLCIL) VTIL (1) VL U{L)y DImMEN 6

3 UMOMLC {1}y RUL(T)» BETALC(IYy FOUTLC(1) DIMEN 7

7 SIEt))s DELSM(Y)s SIGPLL(L),y GRIR(V)y UG(L) DIMEN ]

E} RZEVEN(1)y GRIZ(1)e VGIl)e FSN(1) OIMEN 9

Ia UIMENSTON TITLE(S) SNUUT 12
15 CCMMON /SNOWITE/Z ISNe AVINTU7S500)s kshil01)y 2ZSN(102) SNLUT 13
16 2408 FCHMAT (6H RFLUXy1PEL2,608H  ZFLUX91PEL2.4y SNuUT 16
1 12n gsey KM=SEC) SNUUT 1s

¢ ee=  FLUX DIAGRAM SHOWING RADIATION FLOW SnouT 16

17 UMAA=VMAX=04 SNUUT 17
1y Uk=UZ31,0E+36 SnuuT 18
19 CALL START SNUUT 19
2¢ DC 419y J=2+JP1 SNuuT 20
21 DC 418 [alyldak SNUUT 21
22 XL=ABS (UMCPLC(1U)) SNoUT 22
23 AVEABS (EMCHMLC(1J)) SNuUT 23
24 UMAASAMAK] (XUsUMAX) Snuut 24
25 VFHAZAMAXR] (XV e VMAR) SnouuT 25
2o IF (JoEU.2) DK=AMINLI(DRIRSN(T+1)=RSNII)) SnuuT 20
27 IF (I1,EUe1) DZZAMINLIDZyLSN(Jel)=2SNIY)) SNQUT 27
] TuzlJeNU SNOuT 28
29 418 CCNTINUE SNOUT 29
39 CaLL LOOP SnuuT 30
31 419 CCNTIAUE Snout 31
32 CALL UONE SnouT 32




S8T

LX) 43e

52 435

74 443
7% 444

77 445

DR3AMIN] (ORsUZ)
DROU=1,2e0R/AMAXL (UMAX I VMAX)

caLl ApvV(1)

CALL FRAME(IXL9IXR9IYTo1Y8)
CALL START

DC 435 J=2yJP}

Y1=4S8(0)

0C 34 ]=1,I84R

xlznsnen
xf=xl.unoMLC(1J)'DRUU
vé=ylegmom & (142 *DROU

Ix1=F IXLex) R XCONV
IXC€EF [ XLe X2 #XCONV

1v!=F 1yoe (viove) evcony
IYE=F Lyte (Y2uYB) #YCONY
CALL UNVIXIslY191X2s1Y2)
IvslJeng

CCNTINUE

CaLL LOGP

CCNTINUE

CalL UONE

ENCUVE (Sys2408eTITLE) UMAXyVMAX
JYosIYBelo

JaL=10

CALL ULCH (JALy JYBy 499 TITLEs 2)

CALL ADV{1)

CaLL FRAME (IFXLs IPXRy IPYT, IPYB)
CALL START

UC 445 J=2eJk1

Y1=4SN ()

1F (YL LT PYB.0R.Y1,6T.PYT) GO TO 445
0C 446 I=leldgan ~

XV3HSN () .
IF (K1 LToPXLoORX1.GT.PAR) GO TO 443
XZ=x1eUmopLC(1U) #*DROU
vZ=ylegmomiCt1J) *DROY

1=t IPALSX1epACONY

IXE=F LPAL e X2#PACONY

1vl=k1pvge (Yl=YB) #PYCONV

1Y43F [pYBs (Y2=YH) *PYCONY

SINGLY REFERENCEL VARIABLES

AAL (R
AAZ (IR
AVINT  0R
BTBL (IR
CRIMSN =

bT =R
DTk =R
tMi0 =R
ENCOUE -

teulval -
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