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FOREWORD

This user's manual is a supplement to ""Solid Rocket Booster Thermal
Radiation Model -~ Volume'I— Final Report,"” LMSC-HREC TR D496763-1.
This manual was prepared by personnel of the Thermal & Fluid Physics
Group, Engineering Sciences Section, of the Lockheed-Huntsville Research
& Engineering Center under Contract NAS8-31310. The contract period of
performance was from 20 January 1975 through 20 March 1376. The work
was administered under the technical direction of Mr. William C. Claunch

of the Structures and Propulsion Laboratory, NASA-Marshall Space Flight
Center.
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1. STRUCTURE OF THE PROGRAM

The SRB plume thermal radiation prograi‘n is stored on a magnetic tape
which was created by a Univac 1108 7-track tape drive. There are two ex;;try
points corresponding to th? two main programs . on the tape. Themain pr"o-
gram, MAINS, deals with a single plume, which was used during the phases
of development and checkout and for making the data tapes. The second main
program, MAIN, computes the heating rate due to dual plurmne configuration and
view factor calculation, Many subroutines on the tape are common to both
MAINS and MAIN programs. In its logical structure, the MAINS program is
the same as the MAIN program, minus the ICALC = 2 option, which calculates

the view factors. The logical structure of MAIN program is shown in Chart 1,

The entire code consists of 2 main programs, 24 subroutines, 1 PROC
and 3 elements. The relations between the main programs and the subroutines

are summarized in Table 1. The PROC defines dimension statements which

are used in the COMMON blocks. They are inserted in the program by using
an INCLUDE statement., The elements are used to list the entire program, to
compile the program elements when the array sizes are changed and to punch
the program deck. More about these elements is discussed in Section 4.

where the run characteristics are concerned,
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Chart 1 - The Logical Structure of the MAIN Program
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Table 1
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RELATIONS BETWEEN MAIN PROGRAMS AND SUBROUTINES

Subroutine

Single Plume
(MAINS)
Heating Rate

Dual Plume
(MAIN)

Heating Rate View Factor
ICALC =1 ICALC =2

DIMENS (PROC)
ATTEN
CHOSE
DIFVDCGC
DISK
EMITT
ESCAP
ESCAPE
FRTAPE
INPUT
INTRCP
IOPKT
OUTPUT
PINGEA
PINGEB
QUADEQ
QUICKP
SCATTR
SORTNG
SPHERE
TARGET
TRANSF
VEFEMIT
VEOUTP
ZCOORD

W

Mok M oW KoM K M M N

x

x

X

w

HoH oM M M oW M K M W K K K M

X

™

oW % M

"x'""indicates the requirement of the subroutine,
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2. INPUT GUIDE

The input cards for the program can be organized into five groups.
Fach group of input cards is read by a program element, i.e., either the main
prograrm or a subroutine, except as noted. Table 2 summarizes the input

card groups.

Table 2
INPUT CARD GROUPS

Input Card Incurred by Si_ng}._e Plume i Dual Plur.ne
Group Heating Rate Heating Rate | View Factor
1 MAIN x
2 TARGET x
3 INPUT x x
4 FRTAPE b's x
5 VF EMIT x

* : '
The first card reading NRAY and NSTART is requested in the MAIN program.

"x' indicates the réquirernent of the data card group.

As is apparent in Table 2, not all the five groups of input cards are
required in a data card ensemble. The single plume heating rate calcu-
lation, for example, requires the input cards only from groups 2, 3 and 4.
Preparation of input cards for each group will be discussed in detail in the

following paragraphs.
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2.1 INPUT CARD GROUP 1

This group is required in the MAIN program and consists of two cards:

Card 1: (I8) ICALC
Card 2: (10F8.0) ((PP(, J), J=1,3), SIG{I), PSI(T), I = 1, 2)

ICALC indicates if this run is for view factor calculation in which case
ICALC = 2 or for heating rate calculation in which case ICALC can be any
value other than 2. It is suggested that ICALC = 1 be used to indicate heating
rate calculation. When the view f;.ctor calculation is intended {(where ICALC = 2),

the card 2 is omitted. The input format is indicated in parentheses.

The card 2 reads the basic coordinate systems of the dual plumes.
(PP(1, 1), PP(1, 2}, PP(1, 3)) are the (¥X1,X2,X3) coordinates of the center of
the exit plane of the first plume with respect to the central coordinate system.
SIG(1) and PSI(1) is the o and { angles of the axis of the plume. (PP(2Z, 1},
PP(2, 2), PP(2, 3)), SIG(2), PSI(2) are the corresponding values for the second
plume. The coordinate system is shown in Fig.1l. The central coordinate
system is centered at the mid point between the two ungimbaled plume exit
planes. The coordinate systems (X1',X2',X3') and (XI”,XZ”T(?:”) are the
local coordinates aligned with the first and second plume, respectively. All

distances are non-dimensionalized with respect to nozzle radius at the exit

plane.

2.2 INPUT CARD GROUP 2

This group, which is read by calling TARGET subroutine in all calcu-
lation cases, describes the target geometry. There is really no limit as to
how many target surfaces can be considered in the calculation. However,
in the present setup of the program array dimensions, the number of target
surfaces is not to exceed 10. Each target surface is described by a set of

two cards, described as follows:

REPRODUCIBILITY OF TEE
ORIGINAL PAGE IS POoR
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Fig 2-1 - Coordinate Systems of Gimbaled Dual Plumes
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Card 1: (514,4X, 7F8.0) LPTION, NN1, NNz, NRING1, NRINGZ,
RADISK, RCP1, RCP2, RADISU

Card 2: (9¥F8.0) X10, X20,X30,X40,X50, X60,X70,X80,X90

This group of cards is ended by adding a blank card following the second card

of the last set. All lengths are in non-dimensional units.

IPTION, target surface code

IPTION = 1, Cylinder; 2, ¥Frustum; 3, Para-

boloid; 4, Ellipsoid, 5, Parallelogram; 6, Annular
Disk

NN1 number of view points along arc length, or along
P1-P2 line in parallelogram case

NN2 number of view points along axial direction, or
along P2-P3 line in parallelogram case, or along
the radial direction in disk case

NRING1 number of view point areas along radial direction
on the constraint disk passing through the point Pl.
This is applicable to cylinder and frustum only.

NRING2 Same as above except for the constraint plane
passing through the point P2. This is applicable
to cylinder,. frusturn and paraboloid only.

RADISK radius of the constraint disk passing the point P2
for the cases of cylinder, frustum and paraboloid;
the outer radius in the case of annular disk; not
applicable in the cases of ellipsoid or paralielogram

RCP1 radius of the inner radius on the constraint disk
passing through point P1. This is applicable to
cylinder and frustum. In the case of annular disk,
RCPI is the inner radius of the disk.

RCP2 radius of the inner radius on the constraint disk
passing through point P2. This is applicable to
cylinder, frustun and paraboloid.

RADISU: radius of the constraint disk passing through Pl
for the case of frustum only

X10,¥X20,X30 the (X1,X2,X3) coordinates of point Pl
X40,X50,X60 the coordinates of P2

X70,X80,X90 the coordinates of P3, except the annular disk case
where (X70,%X80,X90) are the outward normal vector
components

The designations of Pl, P2 and P3 are summarized in Table 3.

7
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Table 3
DESIGNATIONS OF PCINTS Pl’ P2 AND P3
131 PZ PS
IPTION Sha
pe (X10,X20,X30) | (X40,X50,X60) (X70,X80, X90)
- -
Cylinder
Center of Center of An Arbitrary
the Top the Base Point not on
2 the Axis
Frustum ’
3 The Vertex
Paraboloeid
4 Center of The Pole At the Zero
Ellipsoid the Body Meridian
5 The points P, P,, P, are the three consecutive
Parallelogram 1r-2"3
corners of the plane, clockwise on the plane,
looking in the direction of the negative normal.
o Center of On the rim P, repre-

sents the unit
normal vector
the line from of the disk
which the view
vectors count
in right-hand
rule sense
with its
normal,

Annular Disk the Disk ’ of the disk.
- PI-P2 forms
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2.3 INPUT CARD GROUP 3

This group is read by INPUT subroutine. The first card of this group

carries some control parameters,

Card l: (718, F8.0) IX, JX,IRGN, JRGN, NSTART, ISO, IPLUME, REX

IX, X * printout control parameters. The resultg of
heating rate computations will be printed (IX)
times at (JX) sample increments, i.e., IX = 3,
JX = 2000, the results will be printed out 3
times when 2000, 4000 and 6000 samples are
generated, respectively.

IRGN, JRGN number of regions the plume body is divided in
longitudinal and radial directions, respectively

NSTART a starting random number, any six-digit integer

IS0 use 0. to indicate if isotropic scattering is de-

sired; use 1 to indicate anisotropic scattering.
In latter case, cards 7 and 8 of this group are

required.
IPLUME run options
=1 to compute the heating rate on target surfaces.

card 6 in this group is omitted in this case,

=2 to compute the heating rate on target surface.
The plume is defined by QUICKP subroutine.
cards 2,3,4 and 5 are omitted in this case,

=3 interception of target surface is not tested (there-
fore the Input Card Group 2 needs only a blank card);
trajectories of the photons are recorded in a data
tape (when this option is used, a cataloged tape
must be assigned to Unit 10). The output tape can
then be used with IPLUME = 4 option.

=4 the trajectories of the photons are read from an
input data tape which must be assigned to Unit 10
at the start of the run. In this case, cards 2 through
8 are omitted.

REX the radius of the exif plane in physical units (cm).
For the standard SRB REX = 185 cm (6.07 ft).
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Card 2: (F10.0) GAMMA

Card 2 is repeated (JRGN) times. HEach GAMMA
is the half cone angle of the concentric conic
division within the plume.

Card 3: (F10.0) HZ(I)

Card 4: (6F10.0) (PROP(K,I,J), K =1,6)

5

Card 5: (6F10.0) (PROP(K,I, J), K = 7,10)

HZ(I) is the longitudinal division of the plume body.
PROP(K, I, J) is the xkth property of the plume in the
1th jongitudinal division and JtP radial division. The

index K defines the plume property as shown in
Table 4.

Table 4
DEFINITION OF PROP(K,I, J) ARRAY

K . Plume Property
1 AL,0, Particle Number Density, N (pa.rts/ft3)
2 A.€203 Particle Temperature, 'I‘P {R)
3 A£203 Particle Radius, rP (ft)
4 2 NrZ (parts/t)
5 Gas Temperature, Tg {R)
6 Gas Pressure, Pg (lb/ftz)
7 Mole Fraction for CO
8 Mole Fraction for COZ
9 Mole Fraction for I—IBO
10 Mole Fraction for HCL
10
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Cards 3,4 and 5 are in a loop and are repeated
(IRGN + 1) times; cards 4 and 5 are in an inner
loop, repeating (JRGN +1) times.

Cards 2 to 5 are put together as a package as the
result of a plume flow field computation.

Card 6: (4F10.0) PC, PAMB, TC,XK

This card is used only when IPLUME = 2

PC pressure in the combustion chamber (1b/£t2')
PAMB ambient pressure (lb/ftz) '

TC combustion chamber temperature (R)

XK polytropic exponent \

Card 7: (5F10.0) SA, SB, SC, SD, SE

Card 8: (5F10.0) SF, SG, SH, SI, SJ

Cards 7 and 8 are required only when anisotropic
scattering option {ISO=1) is used. The quantities
SA, 8B, ...etc., define linear segments of the
scattering distribution curve.

As an example, a set of the values of SA, SB, etc.,
are given below.

SA|] SB | SC | 8D | SE [ SF jSG | SH |SI | &7
40| 15.0 |80.0 | 160.0 | 175.0] 0.2 [ 4.0 | 15.0 | 4.2 160.0

2,4 INPUT CARD GROUP 4

This group consists of only one data card and is read in FRTAPE
subroutine only when IPLUM =4 option is used.

Card 1: (3I8,4F8.0) KEY,ITG,NTRAJ, DELPHI, TX, TY, TZ

KEY control parameter

=1 compute the heating rate for the entire
geometry ensemble

11 REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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=2 for a single target surrounding the plumes,
in this case DELPHI = 27

=3 single small target within DELPHI

=4 single small target, using cosine projection to
compute the heating rate

=0 terminate the run

= -1 to tabulate the distribution of the sample trajectories

on the data tape in increments of ¢, n, 0 and X1

ITG the identity of the target surface of which the heating
rate is to be computed. This parameter is used in
KEY = 3 and 4 cases.

NTRATJ number of the trajectories to be read from the data
tape

DELPHI the angle subtended by the target surface as viewed
. from the origin point of the coordinate system. This
parameter is used in KEY =3 and 4 cases.

TX,TY,TZ the center location of the target surface or the inter-
section point of the centerline of the DELPHI cone
and the target surface, These points are used in
KEY =3 and 4 cases.

2.5 INPUT CARD GROUP 5
This group consists of 3 cards.

Card 1: (2I8) NRAY,NSTART

NRAY number of sample sizes used to calculate the view
factor
NSTART a starting random number, any six-digit integer

Card 2: (I18) IEMIT

IEMIT the identifying code of the emitting surface
half cylinder

half frustum

not used

hemisphere

parallelogram

I
oy Ut W

annular disk

12
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=7 full cylinder
=8 full frustum
=9 sphere

Card 3: (10F8.0)

This card reads 10 non-dimensional quantities to define the emitting

surface, They are summarized in Table 5.

13
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Table 5

DESCRIPTION OF THE EMITTING SURFACES

IEMIT Ry P P, P or DC
1 Radius of Center of Center of Normal at
Half Cylinder the cylinder the top the bottom mid arxc
2 Radius of Center of Center of Mid arc point
Half Frustum the top the top the bottom of the bottom
3
Not Used
4 Radius of Center of Normal at the
Hemisphere the sphere the sphere center of the
surface
5 PI’ P.?,’ P3 are three congecutive corners of .
Parallelogram the plane in counterclockwise direction around
the normal.
6 Inner radius Center of A point on the Normal of
Annular Disk of the disk the disk outer periphery | the disk
7 Radius of Center of Center of the Normal at an
Full Cylinder the cylinder the fop bottom arbitrary point
on the surface
8 Radius of Center of Center of the A point on the
Full Frustum the sphere the top bottom periphery on
the bottom
9 Radius of Center of
Sphere the sphere the sphere

II1-€9L96%0 YL DHYH-DSW'T



LMSC-HREC TR D496763-II

3. EXAMPLES OF INPUT CARDS AND OUTPUT PRINTOUT

Three complete run decks listed on pages 16 through 21 show the input

cards.

The first deck is an IPLUME =1 case for the dual plume heating rate
computation. The complete deck that defines a sea level plume with after-
burning is included in the listing. This deck is generated from the Lockheed
Plume flowfield program. The listing actually shows the particle number .
density, N, (PROP(1, I, J)) in units of P/ft3 x 10-9. In the [IPLUME =1, 2 and
3 cases, the INPUT subroutine, where the Input Card Group 3 is read, is
called again to input the next case provided there are no changes in the target

geometries, A blank card following last input card will terminate the rua.

The second deck is an IPLUME =4 case for the single plume heating
rate computation where an input data tape assigned to unit 10 is used. The
last data card can be repeated as many times as the case may be, A blank

card following the last data card terminatesthe run.
The third deck is an example of calculating the view factors. The data
cards read as Input Card Group 5 can be repeated as many times as desired

to compute the view factors on a set of target surfaces from different emitting

surfaces., A blank card following the last data card terminates the run.

15
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2302
4200
e 2503
41 o,
e 2903
SOV g
[ 18 )=1=1,1
4000

0277
e 195

« 0262
s 1Y6

[ 18 -4ule]
el

s UDEH
ol

s 101b

19
0271
.« 195
=026
e lYD
s 0250
o 195
s 0252
o1
06
ol

« 05

« 185
« 0238
e 1565
« 0246
¢ 186
e 025
o 186
032
« 15

« 08

« 05

s 063

e 179
« 0235
« 181
w0236
° 185
0242
s 18

o Q44
«01

« 085
a1

s 04

0 185
0242
01566
o 0244
+ 0243
elbl
« U /09
s+ 01

« 1545
e1l

« 1549
.115
¢ 1551
¢ 13D
e 1044
002

e 0632

Q7
1549
o 09

« 155
el

e 1551
«11

« 150
12

e 1024
e 005
«03

e 072
» 1549
« QY

e 1555
el

+ 1552
o1

+ 135
« 0001
[ ] 075

« 000001
« 0367

615
1539
147

e 1543
5133

. 1553
o1

12

« 200001
+ 05

« Q00001
2025

17

Te 1545

+ 1649
« 1548
e]l33
1555
«085H
20923
200001

18

3870
4000+
43400

4000»

3775
3920
4003
4055
4357

2858

4304
4130
40804
41500
4370

3156,

4444,
4385
420Y
41908
4000,

30000

42600
4197
41833
44 35,

3681,

LMSC-HREC TR D496763-11

1471«
1824«
2029

202%

. 1044
1400
1730
19400

2029

237 1a
1975
1920
2050
2029

2029

3544
33000.

2469

2029

2029
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ol 34 ¢/
« 300001
« 0352
He 23
3/

« 1612
e
161
LR Pl

« 1609
e 3D
el

« 000001

«l5
«000001
«07

Ye lY
[P=be

« 160/

« 33
albUf
05k

LY =AY Fades]

[ Yttt

el f35

+ 000001
el

2 U00001
s VDY
ldes
[Rbe e}

¢ L ODD
o DD

o LB
o

e 1 20D
[R9161010 1031
el 3

« JUOULOL
¢l

e LUUOUVUUL
aob

fRIN

« Q006
3G00.,
« 00001

4171,
.« 2497
4171,
e 2497
4129,
s 24Y8
3900,
o1
3000,
« 005
3000.
+ 00001

41 1),
e 2492
41 /0.
e L4972
4130,
1481
4000,
Q723
3000 .
«001
S000.
sUU00L

4loce
02038
40206
o ly
40006
ol 38
4000,
02
3900
«00V00L
UV s
«UQ0OCL

« 08
+ 01

0069

o191
+ 0255
o l%1
« Q257
« 189
« 0255
« 1895
« 07
«01
«0Y3
o 01

o 1Y
«Qz6
19

« 026
o 19
a0a453
18
0079
Dol

« 063
« 01

c 0353

Mg =1-]
U2 9
o lESH
« 035
«lY

e 0547
«01

2 085
«01
2065
«U1
203

« 0444
«+ 000001
« 0004

« 135
126

« 1548
o113

0 155
+085H
«09
« 000001
05

« 000001
.025

« 133

s 1549
128

s 155

e 155
s11649

« 085

« 086
000001
204

« 000001
021

« 09
w141

« 092
«13
s072

« 1064
«000001
« 06
2000001
« 044

+ 000001
02

19

2503

40116

397Y e

4010

4400

39000

2700

3945

2945

4100

44660

3800

2182.

41670

4167

4320

42000

35004

2000

LMSC-HREC TR D496763-11

2029«

Iobbe
looYe
1895
2029
2029«

202%e

1493
1264
2000
2029«
20290

20296

2029

20zYe

2029
20T

20296

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER



Input Example 2 LMSC-HREC TR D496763-1I

TRUIN RADTAT LHNTSy451053LEE-ALBINZ0Z2+5+100
VASGeT TAPE1«Te 14445

TASGST 10+T09052 o« SPSL DATA

TREWIND TARPEL
1CUPYYG TAPEL+TPFg

VFRILE TAPE]

VSETC D

FMAR LTS

IN MATNS

LIl SYSHEEMSFChoe

T
< 4 4 1 4 1.0 O+ 0 0.0 OeH

lel 00 0,90 Ce0 O 0 0.0 Ce0 10 O+0
1 4 4 1 1 D5 00 00 D5

P Ne0 0.0 —-1e5 0«0 0.0 ~1e5 TeS 00
z 8 10 &4 v 4 3«0 QeB 285 25

Zab N0 0.0 —0e5 Os0 OO —0e5 3.0 00
6 8 4 0 0 2625 20125

les Qe 0 (03§ —1ei3 2629 QO 1.0 [a 6] Q0

123456 Q 4 1850
1 1 50000
'FIN
20
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Input Example 3

PRUN S RADTAT ITHNTSV45 1053+ LEE-ALBINZ02:9+ 150

TASGT TAPE1+T+13328
'REWIND TAPE1
'CUPYYG TAPEL+TPFg
'FREE TAPE1

YMAP, IS

IN MAIN

LIB SYS®¥MSFChe
EXQT

2
P4 8 3 pad 2 1«01
o --'.304315-630 123
z 8. 3 2 2 101
o0 364315 0,0 123
=) 2 20 i 1 100
«0 00 O 00
L0000 987654
3
10 N0 0.0 0«0
10000 987654
5
«0 —1le0 0.0 0«0
10000 987654
&
e Q Qe 34515 0«0

10000 987654
1

2e0 0+0 0.0
10000 987654
2
2e0 00 0.0
EFIN

~-5¢0

500

1.0

Qe

21

T0e 0

444315

Qa0

Q0

LMSC-HREC TR D496763-11

2.303
0«0
2303
CeO

0«0

DO

-5

~—2e¢4315 Q060

424315 0.0

0«0

1e0

leO

00

400

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER

060

e

Os0

00

0«0

460
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LMSC-HREC TR D496763-11

The output of the program consists of four main parts, which corre-

spond to output examples 1 to 4, respectively.

The first part of the output is the description of the input targer geom-
etry. Part of the printout is shown as the output example 1 (page 23). The
first two lines print out the input read by the TARGET subroutine. The trans-
formation matrix and the coefficients of the quadric equation follow. Then
the view point vectors from the origin of the central coordinate system to the
center of the area segments on the target surface are printed out. The num-
bers in numerical order on the left column are the index numbers for the

subareas, which are used throughout the output.

22
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LMSC-HREC TR D496763-11

Outpul Example 1

INPUT DATA FUR TARGET NO. 1
2 4 3 2z 2 2.0000 1.0080 0000 1.0000
+0000  «0000  +0008 =1+0000 . 0000 - .+0000 =1.0000 2.0000  +0000
IRANSFORMATION HoTRIX
-+100000+01 «000000 “-e198419-08
000000 - +1000800+01. - - 000880 - - - .- - -
«198419-08 +000000 -.100000+01
COEFFICIENTS FOR A CONE
1= 430080 +04
€2 = 4100000401
€3 =  .100000+0; . e
¢ = -1ioooog
CE ® =e198419=07 . S
Cé = 000000
&F—= «g88855
C8 =  +Q0000D
€9 =  +000U00 e o e
CONST =  +30000p

RADIUS OF CONTRAINT BiSK—o—280880+0+———— ———— s - — -

COEFFICIENTS FOR CONSTRAINT PLANES
Cli = =~4}00000%91—-- - —_ — S ——
C12 = « 300000
€Cla = m,198419=n8 - . S
CEND = «30000n
—CBASE= + 1 0-0800-+51
REFERENCE POINTS ON CONSTRAINT DISK Tq -l.ounon 2.00000 «000un )

COMPONENTS FOR VIEW POINT VECTORS - -« «m— - .~

DN CONSTRAINT DISK N0l

VP3= el 17B51+01

VP3= =+i178L1+*3}
CY¥Pa= =e 117851401
VP33 707107%0y
WP e 073107400
VvP3= =«707107+00
— P3O E e - —
VP3z 0 2357302+0y
yPa= ¢ 235732+0¢
VPas =.235702+0Q0
VP3I= =« 236702+00

1. VPim «e833333+00 VP2  «1178514+01
YR e 833333400 VP2e o b b REE L B VP 3 e—  H P B A ———

3 VR1= =e833333+0U VP2 =+31]17851+01

He VR1= »a8333334p8 - - -—VP2a-—e i} 788 44+01—
Se VAlm =4500000+00 VPZ2= 707107400

b4 VALI= =~+500000+00 - -VP2= ov707H07+08—-
7 VRI® =«50006G0+00 VB2= «e707107+00

Fa VRI= ~elbbhbé&7+00 ype= «235702+00
10s - -VRIR 201666674083 ~- — P23 -=e235702¢00 -
1h, VPl= =,166467+00 VP2= =e235702400
12+ VRI= wolbbbb7+30 Vpidz -+235702400

RMEAN AREA
1 + 10000001 +306008 - - - B
2 +100000+01 + 300000 RFPRODUCIBILITY OF THE
. . - e - - . —— - - al ACE TS P Y
ON CONSTRAINT DISK NOe2 ‘ORIGINAL PAGE IS POOR
RME-AN AREA ———
1 +500000+00 +785398+30
2 + 150000401 . 23561 ey — - -
23

" LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER



LMSC-HREC TR D496763-11

The second part of the output printout (pages 25 and 26) is the prop-
erties of the plume. GAMMA is the half-cone angle of the radial division
in the p]:urne. The number on the left column is the index number for the
axial regions of the plume. The plume properties are printed two times in
JPLUME = 1 and 2 cases. The first time each individual property is grouped
by axial and radial region. In the second printout all properties for a given
region are listed. The first printout is done in INPUT subroutine, the second
is done in OUTPUT subroutine. In IPLUME = 3 case, only the first printout
is given, while in IPLUME = 4 case, both printouts are given in the first output

and only the second printout is given at the subsequent output.

24
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LMSC HREC TR D496763 II
Output 'EXELIT]._PIG' 2 T ) TooTem T ” TToTTTETTT T s

o= AVERAGE NUMBER-DENSIFY ~0F- PLUNE- =~~~ == 141239+09 PARTS/FT3  OR- ~————s4 9%
TOTAL PLUNE VOLUWE = ' 211312+33 REX3 NOZZLE EXIT RADIUS = 1
TOTAL RAUIANT HEAT RATE = eHIYH+1 T3 WATTS ) ) -

QU TRPUT -FOR—PROPERTY 1

n

I 2?3831+ 39 - 15066+ 55 o ITIHEIS -9} 2418+35° o11519+956———
2 *73531+3%  «}C565%35  o13733+35 o12418+35 211523+35
R A --93825+34“"a1::as+-5“—o1g133* TTE12418%357 Te 1152345
4 » 93817+ 04 al3565+45 210733435 .12229+.5  5177535+35
AR AR BT ¥ S ok & BN 7 0 Doe S-St i i B -0 & Y - - 2T W ey

6 *E2757%34% o 93117+5% 213483435 +11222+85  2465589+04

-7 TeBTOUTYIE eV IBTITIA e lGUZIYIB T 1G85 T o 64T eI e
8 25G629454 493178454 o13535+35  o13481+35 <61854+04

TETT e Bl8HIIY T YZI1TH5T S13221#05 7 0756463404 T 22702333 -
10 * 12182455 +1193B+355 884677+ 54 +29:534+34 485841231
T Y TS IRY ST T e TR E YIS yITTF3¥CY 2295992+ 54T o 383THEUT
12 2 14793+35  #13372+35  #1032T8+55 639722404 035314+00
TUIATT T e F2238%35 TNTISTZPISTTNVILTIONLY TwABGI+34 T w3531 4¥53
14 ¢ 1549853%35  «95910+54 sb1217+24 o] 7682+234 -.35:“‘4-«-3,J

T UYTPUTT FURTPROPERTY 2

-~-r-~-=zzsa FIH e 22863+ 4T w2268+ 34w 22580404 20888 ey .
2 s 22546+ 222663+ ,4 222687 +34 0 2268g+04 «20888+04
3T T e 2204834 22883404 T VEZEBTE LA T2 26804 T 288 R F Y
4 ¢ 22548+ 34 | «226863+34  «22687+24 «22683%74  ¢23891+34
T e 2 2 AR e 2 2 I e 2267 T e 226 T o e 2 T T THF Y
& » 22548+ 34 224861+ 24 022657+ 724 224667 +04 v 21824404
TUTT T TR Z2 32T v 22416434 TR22493 414 T e 2244343477 520880 +D4 -
8 221762438 022372+ 34  022342+34  «22583%34%  +20513+54
R e 216984 0Y 22729039 T W22151 624 921952+59 T 22143404
18 vR2995+24 222667454 022327%24 022995+24  L19978+54
TR e 23 3 2 e 2 3229+ 0224 M T ZUB Y9 LY T B YE Y
12 e Z3307+59  eZ3FUT IR «22225824 423674+ 5H L 1BHYCHHY
137 7 e R231TAHIN w2374 e 224314581 9T32404 T w1 6b6THGY T T
14 a&2?23+4% 222 6do+uﬂ e24386*¢4 022456404 '1&6%1+d4
REPRQDU@BHJTY(E‘THE
T OUTROTTR ORTPROPERY T3 ' ORIGENAL FAGE IS POOR
T b e SY TG b 59868451 - -0 89455+ 059595¢0 ) o 4444+ - T oo
2 257741401 59571 +31  +59434+321 «59595+31 o44943+01
“3*""m-b97ﬂl+%1--nbbs?*+~1*"-569;c¢w1 TeSISIGRS I T W YYFYLEGy T T T
4 ¢ 59741431 58892+ 321  e57516%7] «59595%3 e 1424+(}
=5 LRI AP AL I S A S ThYEE7+ -595“U+‘“1"—‘é‘5’?‘i.3‘i+"= TEHTT6SF
& sHITHLI*SY 159741 +50 «59578+21  o59277+31 44171431
Foreemm 2 b33 %5 oB?SB?*”l -»;9556+&r Te59331+31 Te43878+37% -
B 833728+ 31 S7436+51 +57616+31 «58715+31 »H3587+01
Fom— 257637+ v5?973+;1 e58242% %1 #BY4TAFETLT 236583451 - mo = -
10 sHL686+31  ABAYTT+IL AB612068 31 #39272+31  +16230+01 ’ .
T T e B T T S L B2 ¥ T e SAS TS ST ZBT YL LT T3 NYB L ST .
12 s/ 432+3] 57356+ 2576025+ 92‘73""]*’11 s 35 48\34-00
Z5
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_HREC TR D496 76311
“"““‘““"‘”RHUPEH$1ESWTNMPtUME«REG;UN5—__“~.“W"LL£SC H 9

TP = ( DEGREES KELVIN )

=R GREE S TKLEVINT) .

N =  PARIS/CHI )

TAUP = ( "=—)mmomeee — i et e s e
TAUG = { = )

TAU = (&) — 7= —— - T .

RP =~ ( MICRONS )
TRTE TR

HFE = [ = )
"HZ = {" LXIT RADIT ") e e — e e ——
GAMN A== 125 299y KLY - T I Yo 60 EVHT

Tl TPTE e 22600 e 22663704 T "0 226850 e 22680+ Y T e 208880
1 TG 5 eZ33D02754  »215305%04  021263+C4 0216624714  219655+04
TR e 383 I T TR I 000 FEE T VI TTIMHCST TRIQUIBSS TR IFESSTTT
b OTAUPE o 46529401 49777+51  +53463+31  «60660+31 40444 +51

T AUGE BT 3 e T R I T A ST R LN e T T T S THIBEAT R TG IFE
1 TAUF 455267431 e BP274+4 26154+ #7237+ e 52245+31
Ty RP ST STV ITRE95680 1 T i FYDTFL] Te 695 Y5+ A e yYFEYFRTT
I AZES  »19393+500  o19313+03 «19873+50 +19188+30 222948+31
TOCIRADFKS T Te43i42-723 Ta F3«i68~£‘_§?_'"3’2!._‘;i'83'*:2'"£'32{3'1'5='-':2" A AGET7 2SN
V' HZ = JHILD0+C3 -

2 1P = « 228695+ 54 222603 +34 0 22687+0H4 e 226BL+DM 2 23888+454
T VU ETTW Y B O T TR 2L SSB R T ZI 2396087 T a2 9T IR S 208 nenY T
2 N F o938B31+34 o 13265+435 10733405 o 42418+55  #11523+35
T 2T TAUP S T T e e EEL RN TV SAB YT TRABIHETESY T RACE6LETL T TagaIITALI T
2 TAUG= BL757+50 ¢ 21996+ el 114+ elT226+51 e FHGS8+50
TR TTTTAUET wEYEE VDT AEEWITH DT v 3SHI¥FRY o7 o8ESH O[T T Yy EESsF T
2 RP = 25774142 e 59571+ sBH7435+0} 059595+ 480+
T2 R/ESTTeBUTL 2 804 T P 148700 0178334557 2 19348450
ZRAVFRN=  o43913-33 «1.333=32 126759~02 ¢35358~72 +38755-32

T2 CHZI S A RURITeRY T . sy
T PR B R A ST e 2 208 3 2 6 BT RO e 2 2 A8 DE ST 2 B 8 B Y
3 PG «21277+924 021 173+04 225997 +74 221933474 «225023+04

3T N Erme a2t T f SNO5HGS a1 0733978 1249184057 s 52T 5
3 TAUP=  +46289+.1  o53774v81  s86BL1+0)  «67hbu+al 0 45399+51
T3 OTAUGE e UBHAIOHEIST wHAZANYON T T et IBELI T e 732 I T A7 2933R0 T
3 TAU= Aa54632+ 01 W H24032+51 26051 1+01 267392+ 51 e 47692+G1
TR P e e T Y TR e S VT I T T B oY e RO T TR S YRS I IR TR T
3 A= S 1USHT RS S P7HC3HDI 418951400 #)aASTHEIDN o 15486+323
TTTIRADFRE e 48684003 TS I557070R T vASTIBRL2T 228019527 4G4TS

3 HZ = < 12030 +451

4 TP = e2264d+ 51 22663404 222687404 222683+04 0253891 F04
T PR 2 1 257 A ai e 2397 300 T 206 8T HGETT o 2 B3 TESY T 3 ZZYS R YT
N = 29351 9+04  o13365%05 (0733485 o 12229+05  +13785+35

mmien o e e S
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LMSC-HREC TR D496763-11

In the case of heating rate calculation with IPLUME =1, the number
of events of emission, re-emission and scattering of each region are tabu-
lated. If the anisotropic scattering option is us ed, the coefficients of the
scattering distribution are printed on top of the -table, otherwise, the words
Misotropic scattering™ are printed. A part of this output is shown in output

example 3 (page 28).

27
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~ T LMSC-HREC TR D4Yb765-11 —

"Output Example 3

T T

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR. .

AMIUIROPIC SCATTERING

Ra d,04a040 B=" 15,004 C= au.aod D=160.0085 E=175.C10
fF= «20{n9 Gz 44000 H= 1Song_ = 4,209  J=160.0q0

DISTRIBUTION OF SCATTERINGS AND EMISSIANS THROUTJHNUY PLUME

T CGAMMATE T XL IO Ze%0 32640 DTN E 5,00
TTTTT YT UUTTNENMTIT = R 37 76 it1 73
] REEMITS = 23 S0 110 125 121
I ISCAT = 76 218 513 567 375
T2 TUNEMIT F 9. 92 83 i0g 19 T
2 REEMITS = 29 104 150 151 157
T2 T ISCAYTE T 118 373 7498 726 5481
3 NEMIT = 8 51 82 79 1f0
3 REEA]TS = 34 124 162 139 %40 o
T oA TUHScAY =T T3 7Aa T T T Teie T T T T Bns 831 7137
4 7 ONEMIY TR kY3 120 199 192 50p
4 REEMIYS = 85 314 441 344 484
7 ISCAT = 433 1556 2352 24499 - 2045
577 TNEMIT = 12 qq 68 104 244
5 REEMITS = 57 135 238 2RQ 3tsg
TT 5 TUT1eCAT = 217 672 1252 13664 1194
- & NEMEIT = 19 96 99 165 insg
6 REEMITS = 56 196 393 373 . 487 .
6 ISCAT = Z7 g 1028 1557 15691 1721
7 NEMIT = T 15 51 i01 173 269
7 REEMITS = .48 1-5 328 a54 452
7 TSCAT = 273 828 1447 thaly 1422
= 8T TNEWITTE 13 58 39 1689 279 -
B REEMITS = 55 235 459 422 539
Ty TSGR = T T 3gs 0 ¥mbh i772 1856 i500
- C NEWTTY = 43 1354 298 329 470 B
9 REEMITS = 151 483 902 6R9 to4g
9 T ISCAT =TT 7 S44 1861 T 33937 7502 1201
Top NeEMITTE T 58 196 33y 314 433 ThoTT T
10 REEMITS = 260 719 980 785 1014 o
10 ISCAT = 924 7774 3678 1435 3
it NEMIT =7 " 7TTTTALS 1075 T893~ "~ g9y 829 Tt
2 * SO e

A ACKLICCR WIAMTSUVINIE DECEADNL 2 EAMCINEFRING CFNTEFR



LMSC-HREC TR D496763-11

The last part of the output is the tabulation of heating flux on each sub-
area of target surfaces. The area numbers are consistent with the area view
vector numbers in the first part of the output, The heating rates are given
in both W/cm.2 and Btu/ftz'sec in two adjacent columns. The average heating

rates of groups of NN1 subareas are also given, as shown in output example 4
(page 30}.

Output example 5 (page 31) shows the output for view factor calculations.
The view factor column lists the computed view factors from the emitting sur-
face to the subarea. The corresponding reciprocal view factor is given on the
same line. The view factor of the emitting surface to the entire target surface

and its reciprocal are given below the table,

29
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_ Output Example 4

TOTAL _MUbuFR OF EMLSSION/AESORF: Lt = 3

TARGET Jiles o 1

S840

177375

ON TARGET MAIN SIDE SURFALE
AREA MUMEER ARFE A HEAT TRANSFER
MUMBER Of et I XS e NUMBE R - W/CMZ
1 35.Q 1 loqlql“’f’l
4 .- 4202 2 166769+15]
3 671 3 2.706%+51
§ 4 . S B3en e B e 2ot Hi3er]
= 5 57+3 5 2e3029+"]
ﬁ 6 SR, v b o - . 2e3433egi
S 7 7o 7 248282+ 4
T 8. . 7e2  _ ;! 3.0302+001
% ? 60l 9 2.H241 4101
@ 10 . _45.2 . 1o le8lul+zl
= 11 4240 1t 1e69694¢1
m 12 KLERY A 2 L1 aB757+5L ..
2
m
B e . NML_ AMERAGE . . . 241649401
s ]
()
: SR < NI 5 1 %2 SRS, 1 1e6565+a1
. 14 S840 14 2.3433+01
3 LS 54,0 W IS DR N : K i V¥ S
r% té 59-3 t 6 2078774"‘1
0 B S T %w . 2.5857+n1
Z 18 Bber e o 3.474640 1
A L §l.8 - . 19 gg 2o1413+01
] 20 EL T 2 ) 242825471
b= 21 G ™ s 2 g_%_ d«B1B1+{
” 22 B ar 22 WE 2,r2n1+5t
— 23 . . D20 23 %P 2.1009+¢ 1
24 32.r 24 gy 12929+
NNT  AVERAGE m% 24,2221+ }
e e - - o .
25 2541 25 g% leninteat
— . 26 JLhTen 26 Leblb)eni
27 45,2 27 l.81814+%]
e 28 buel 28, 2,424 +54
29 410 29 1e6565+01
30 89en 3. . 223837+21
Ky 530 I o113+
32 370 37 14949424
33 C7sr 33 243029+n1

REX = tubhe.{

HEAT TRANSFER

BTU/SEC-FT2
le2456+01
1 «49474+01
223843+
1+8841) +8i--
2e0285+01
T2a0641 401
2491 1+4])
2ebb?n+1l]
21352+01
lebl:1H+E)
o447 +01

~ $e38754+01+ ~

19069+01

164591 +51
Zecby4l+01)

ko929 F 4Gt

2.4585+01
22776401
3e.r64u5+01
1el86+L] -
1 e9929+11}
e bQ1H+TE
1e677949+01
i+3535+01
14a1388+01

19573+11
Be49468+0C0
1e4235+G1
eI H+0U]
241352401
Led591+01
o964l
ledBol+61
1e3167+i01
24028B5+u1

REB AT TR RO AT

AREA HIT AREA
T CNUMRER
1 1.42857)
2 1.8285717
3 142857}
it B a5 Ty
5 1.428571
T & ST Z8ST]
7 1.42857
- R - TR T P - & N A s
- - < e - — ez es
i1 l.42857)
- 2 t+42 8577
—l 3-- P ..:_q.z_a-S—T_I—_-
14 1,42857)
15 vt 8STT—
16 1.428571
il B et 857T —
L8 142857
e wrmmen [ e e o e -
zZn 1,42857} E
s 2 e 2B ST CT
22 1,42857] i
23~ o Az 8T
24 1.42857; &
=
. v
25 l.428571 3
“26° e 1428571
27 1428571 3
SR - S e B v Cx
z AN
- e LB e I L =R A )
e F P e e | G R 2B
33 1428571
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Qutput Example 5
VIEW FACTOR OUTPUT

P e P A W R VS e o G T oo Y

10TAL SAMPLE = 5100 NSTART = 444321 MHITP = 4 MMISS = 4694 MUt TG
EAREA = 642R318Q+00
=
o]
O
-
x
m
M
SITARGET MU. 1
=
Z|TARGET MAIN SURFACE, L= 1
4
= .
m ARE A ND« OF ARE A VIEW HITAREA ARE A VIEW FACTOR BY
@l NuMBER HI1TS NUMBER FACTOR NUMBER RECIPROCITY
gl w
»
3T 1 9. 1 1.2000=03 241817400 1 6.2500=04
x 2 T 2 tel4mnn=-n3 2.1817+00 ? 4,861 1=04
il 3 9 3 1,8000-03 2.1817+00 3 6.2500~04
z 4 4, 4 8,0000-04  2.1817400 4 2,7778-04
£ 1Y 19 5 348000203 beBYSO+ON 8 3.9583=~03
™ b 20 6 4,anan=n3 be5450+N00 3 4o1667=n3
Z 7 19 7 3.RA0NTNY 5450400 v 3.9583-03
0 8 20. 8 4,200A=13 6.545R+0N g Yo16b7=013
21 9 24 ¢ 9 4,87290=03 140978401 9 843333-03
= 10 2% 19 4,8n00=N3 1+0908+01 10 Bo3333=03
» 11 75 | BefmAN=n3 t.c9n8+91 1 B.b806=03
12 27+ 12 §.4000=73  1.0908+01 12 9+3750-03
TOTAL HIT = 207. VIE® FACTOR = 4,1470=02 RECIPR VF = 3,3]120-03

II-¢9L96%d UL DHEYH-DSW'I
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4. PROGRAM CHARACTERISTICS

The following characteristics of executing the SRB thermal radiation

program are discussed.

® The code is stored on a 7-track tape which can be read into a
Univac 1108 Exec 8 computer by the following control cards.

@ RUN

@ ASG, T TAPEIl, T,tape number
@ REWIND TAPEl

@ COPY,G TAPEl, TPF$

@ FREE TAPE 1

When either IPLUME =3 or 4, an additional tape needs to be
asgigned.

@ ASG,T 10,T,SAVEO5 (for IPLUME = 3)
@ ASG,T 10, T, (tape number) (for IPLUME = 4)

The source program and the relocatable elements takes 33 blocks
on tape. If the absolute elements are included, the length is ex-
tended to 61 blocks. There are two absolute elements, DP and SP,
corresponding to dual plume program and single plume program,
respectively,

@ The program has to be mapped before execution. The control
cards for mapping are as follows:

@ MAP,IS DP,DP
IN MAIN
LIB SYS$*MSFC$.
@ XQT DP

The core storage taken up by the dual plume program is 50 K. -

The core requirement for the single plume program is about the
same {49 K).

@ The core storage requirement for the program varies with the
array assignments, which can be done by changing the param-
eters in the PDP element. The values used in the current version
of the program on tape are as follows:

ISEG =18, JSEG =10, PPT=10, NTMAX =10,
NRING =12, NSIDEA =250

32
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where
ISEG = number of regions in the plume in the axial
direction

JSEG = number of regions in the plume in the radial
direction

PPT = number of plume properties
NTMAX = maximum number of target surfaces
(NTARGT < NTMAX)

NRING = maximum number of divisions in the radial
direction on the constraint disks

(NRING > MAX(NRING 1, NRING 2))

NSIDEA = maximum number of view point areas on
the target surface (NSIDEA > NN1*NN2).

Whenever the dimensions are changed, the program elements
involving the dimensions need to be recompiled before execution.
To recompile the affected program eclements, one needs simply
to include the following card in the run stream.

@ ADD,P +FORCARDS

To obtain a listing of the entire program, the control card shown
below is used after the source program file has been copied into
core. The printout takes 90 pages.

@ ADD,P SPRTCARDS

To obtain a punch card deck of the entire program, the control
card shown below is used after the source program file has been

copied into core. The punch card output is approximately 3700
cards.

@ ADD,P PUNCARDS

The run time of the program depends very much on the case at
hand. The following examples serve to indicate the estimate
of a run.

a. When IPLUME = 3 option is used to generate the data
tape for a plume, the run time depends on the attenuation
and absorption of the plume. To complete a data tape
with 100,000 sample trajectories requires 65 minutes
for sea level plume with afterburning and 35 minutes for a
72,000 ft plume.

b, It takes about 10 seconds to read 10,000 sample points from
data tape.

c. It takes 25 minutes to run 25,000 samples in the dual plume
calculation (IPLUME = 1) with three target surfaces. The
same run takes about 2 minutes if the data were read from
a tape (IPLUME = 4).
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d. It takes about 4 minutes to compute 10,000 samples in a view
factor calculation involving two target surfaces. A similar
run with 40,000 samples requires 16 minutes of computer time.

These runs were executed on the Univac 1108 computer at NASA-MSFC.

34
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5. PROGRAM LISTING
The entire source program is listed on pages 36 through 117. The
program elements are listed in alphabetical order except the PDP DIMENS,

which defines the dimension parameters and the COMMON blocks and is
listed first.
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SRB PLUME THERMAL RADIATION PROGRAM LISTING

. DATE 030574
SELT b DIMENS
ELTOQ7 RLIBT70 03/05=11342i51-(0,)

~00qo1 [+1:1+] DIM__PRUC. | e e . e

oruon2 000 PARAMETER ISEGm18, JSEG=10, PPT=lg

L LTHVE] nog PARAMETER 1JSEGelSEGOJSEG, IPT=ISEGely JPTmJSEGel; IJPTsirTeJPT
GcdgoY atd . COMHON/PRUOPTY/PROPLPPT(IPT JPT}

Gnoaoh o CUMNON/RESULT/ 104 1D15K, IDAREA KRING KPHI,DISTNS XX (3]

JIa00s ooe CUMMUNZINIZTX 2 JXK2 RGN s JRGN NSTART p150+S1GBETWREXsGAHMA LSIGHMA *
DGONDT 0ea CUNNUN/INZ, HILIPT)Y H2CUBE{ TR T ) JHIHZLBLIPT ) 2P Y e
Guonus oco CUMMON/TINI/ GAMMAX{JSEG) TANGLUSEG) +TANGZ{JSEG) ,CGAMMAIJSEG)
BLO3AY acd ° o P3TaNZtJsEG)sING2LHPTY | —_—

N ) oo COMMON/INYs IREMIT{IJSEG) NEMIT{IJSEG Y2 ISCATIISEG,JSEG)

BCO0i ) 0go CUMBON/INS/TAULISEG . JSEGT s TAUP{ISEG,JSEG) ¢ TAVUGIISEGJSEG)y __ ____
odani 2 RCo . ANHULIJSEG) 4CHIBTA{1JSEG]

acanLl aca CUMNDON/CNSTI /SA 58 ,5C 5D, SE,SF ,86,5SH,$1,5), ¢ ,C2,C3,C4_ __ __ |
000aLY 160 COMMONZCNSTZ/AL JAZ A3 A8 AR A0 AT JAB AT ALIDAK ALK

acunts nco CUMMUN/CHSTA/S]352,53+454155)56457,S8159,CIK,C2K,C3kC9K
otdula Qond COMMON/CHSTU/QA WD ,UC 4D QELZIEMIT JUEHIT KEMITIEVENT o JEVENT,

grant? 03ag s _ . JHDEX y INDEX ) ANDERX o e e

DY ] G0O COMMON FCNSTS5/P1:TWOP] sHALFPT+STFBLZ2RADIAT (H, IPLUME

£:iangy 221 - CUNMON/TRIG/SINETA COSETA,TANETAYCOSTAaTHETA,THETAL JPHI) JETA ALPHA _
Luu3 72 uCo CUOMMON/QR/TTINGLJUFT )Y ,TTNG2{JUPT) VI JSEG) .

Grunzi 608 END ~ . : .. e

nronaz2 209 GEOM PROC

GoJ023 ona PARAMETER NIMAXxI§D, NRING=(2, NSEDEA®25) | . o e

bheon2s . goa COMMON/ONCE/ NTARGT ,COEFINTMAX,1D) DATAINTMAX 36} sDISKEGINTHAX 5]
00025 fGo e, IHODY INTHAX) ;RBOND{NTHMAX) (PLAREA(NTHAX) JNAREA{NTMAX 3,y _ __ ___

toun2e ooo eVECTORINTHAX NSTDEA,3) ¢ VAREA(NTHAX (NSIDEA) RRINGINTMAX, Z)

audus?_ 223 By CHINGINTHAX NRING, 2} yNCRINGINTHAX 20 ,DPHICINTHAX) ,RDONDUINIHAX),

oouy2a oeo ‘% RMEANCINTHMAX NRING2)+SREF(NTHAXR 32212 TREFINTHAK,342)

Ghaonge_ _ __wea COMMON sFINAL/Z HIT{NSIDEAsNTHAX ) o .

aé203Q oha END

END LLT. - )

PR S TATTEN T
PudpyR _0026=03/85=11342

REPRODUCIBILITY OF THE
ORIGINAL PAGE 1S POOR:
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e wALBIN2O2eTPFS4ATTEN

1 TEUBAOUTINE ATTENCIRPR K1 yRISsHeJZ4ZESCAP]
JNCLUDE DIMsLIST

}
1
!
'
)
l

Y
CALL RANDOM(U)

XY = «AL0OG{U)
ATEN = 5.5

SEVENT = 040 .
IFL COSLTA +uT. n.G) GO TO 300

TF{JHDEXJLE«JZ) 60 TO SO0
IFIC()!:T 2L T N«N) GO T0 550

e ATTLNUATIUN LUGP FOR THETA LT 90 DEG AND EVA GT 90 DEG
530 IF (HICINUER) «GTe 2(J}) GO JO 400 e e e e
L BUNULE FRUM REGIUNILINDLX,JNDEX) INTERSECTS REGION(INDEX ,JNDEX2E}
_SMAX = [Z(J) = 2{J*1))/COSETA

e N e s H
£l =l CENDT N WON
3

ts If {Jeldel) SHAX= (LE1) = H §} / COSETA )
16 01 SP_ = (XY = ATEN) /. TAU{INDEX,JNDEX)

07 If 5P+ LE. SMAX) GO TO 48603

e L o IF {JNDLX «tU. JRGN} GO TO 1300 e

19 AThite = ATEN + TAU(INDLX.JNDEX}QSHAX

23 dNDEX = JHDEX #)_ e

21 "SEVENT ‘& SEVENT + SHAX

22 J o= J+]

23 TTTTTTGo 70 a6s

a4 GG SHAK = {HZUINDEX) = Z(J=1})}/COSETA

2% 7 TTEUBURDLE tHUM REGION(TNDEX JNDEX) INTERSECTS REGION{INDEX<Y,JNDEXK)
26 o TF _lJeEwell SHAX » (HZUINDEX)=H )/COSETA

27 481 SP @ (XYeATENIZ TAULINDEX ,JNDEX)

Ex’) IF (SP «LEe Stl55_)_§0_10 GO0

¢ T [FU TWDEX «EQs 1) G0 TO 10GO

W _ATEN = ATEN +  TAULINDEX,JNDEX)eSHAX .

33 INDEX = [HKDEX = . .

2 N SEVENE = SEVENT. + SHAX i .

33 T T 482 IFUIHLCINUEA) «GTaZ(JF) GO TO 403 =

a4 __SHAR ® [ZU(J) - HY{INDEX+1))/COSETA

Ty T T 60 TU 5431

38 _HG3 SHRK = IHZUINDEX) ~ HZ(INDEX +31311s COSETA

3?2 5P ® {(AY-ATEM) 7 TAUIINDEXsJNDEX)

g IF t5PeLkas S®AXK) GO _Ta 600__ _

a9 TF T1dpEx JEG.3) 60 To 190D .
4o . ATEN a ATEN + TaU{INDEX,JNDEX)eSHMAX

q1 INDEX a [NDEXwi

2 ___SEVENT = SEVENT + SMAX____

94 T ee Tu Aoz

9 C_ATTEHYATION LOOF FOR THETA GT_90 DEG_AND. ETA GT 90 DEG

s T TReQ IF (Hz{ TNDEX ) . 6Te 2(J)7 GO 7O 458

q& C BUNDLE FROM REGION{INDEX,yJNDEX) INTERSECTS REGIONUINDEX . JNDEX=1)
TR7 SHAX = (Z{J} «=2{(J=1) 1/COSETA

98 1FAJeiGe1) SMAX w 4Z{1)-H )J/COSETA

4y 551 SP = (XT¥-ATENI/ TAULINDEX,JNDEX)

51 . _IFUSPaLE.3%AX: GO TO 603 L

Br ) TUATEN s ATEN +  FAULINDEX,UNDEXYeSMAK

52 JNDEX » JNDEX = |

T3 SEVENT & GEVENT + SHAX .
& s Jey

557 7 T TR T UADEASJI L BUNOLE WILL NOT IMTERSECT CONETJNDEK=8)  USE THETA LT 90 DEG LOOP
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LT IF{JNDEX,LEeJ2) GG TV 500

s7 GO TO &50

S8___ . 450 SHMAX 3 {HZUINDEX) ~Z4=)1)LLCO0SETA__ .

59 € BUNDLE FROM HEGLON(INDEX,JNDEX) INTERSECTS REGION[INDEX=1,JNDEX}

40 IF {JeEWseld} SMaAX a (HZIINDEX) = H }/COSETA

3] SP o= {(XY=ATEN) / TAUIINDEX » JNDEX)

¢2_ ... JIELSP _«LEs SMaX) GO _TQ 608 ___ - -

53 IFUINDEX +EQe }) GU TO.108G

b4 . ATEH = ATEN + TaAULINDEX,JNDEXI#SHAX )

T INDEX = INDEX ~ 1

eb SEVENT = SEVENT « SMAX

67 41 IF{HZUENUEX) LGTeZ{J1}) GO TO 452

A L. SHAK ® (2(J) - HZUINDEX +}}) 7 COSETA | e _
&9 G0 TO &51 )
TR M52 SMAA s [HZL{IUDEX) = HZUINOEX +1)}/COSETA_ —
71 SP = (AY~ATEN} / TAU{IHDEX.JNDEX) !

T o o JE L5P oLt SHAX) GO TO 600 ... | ..

73 IF (INDLX +EQa 1) GO TO tDoJ

U . BYEN = ATEN +  TAULINQEX,J NDEX)oSHAX . e—— -

I INDEX = 1UHDEX = 1

o SEVEMNT=SLvENTHSMA X o e e

77 U Tu 45t

L. I3 TP VoL ACLE eI G0 T0 33y

b IF{Cual+L.TeBeql GO TOo 750

$3 . C_ ATTENUATIUN LOOP FOR THETALT 99 DEG_AND ETYA LT 9Q DEG

1% I A0 IF{HZUIHDEX+1YeLT4210) GO TO BOO

a2 . ¢, BUNDLE FROR RLGION{IHDEX JNDEX) INTERSECTH REGION(INDEXJNPEXeYY
a3 SHAX o (Z{J) = SLiJg=l1)) / COSETA

8% o IEU_ JeCwe b)Y SMAX = (201) = B ) 7 COSETA

A3 332 SPF = (kY = ATEN) ¢ TaU{INDEX,JNDEX!

A R {F tSP .LE. Snat) O TO 630 R e

s/ IF (Jwobx +E@. JRGH} G0 TO 1061 .

i L ATER = ATcH + TAULINDEA ( JNDEX#SHAX e

) JNOL A = INDEX+]

P _ SEMENT 3 SEVENT #SMAX .,

U T 3 e

2 6O TO 83y i . . . e e
+3 ({ BUHDLE FHROM HLGION({INDEX,JNBEX) INTERSECTS REGION{INDEX<1 ;JNDEX)

b _ . HDD wuAX 3 {nflINDEXe)) - Z(Jw]) ) /COSETA e _
v IF( JeEwiel} SHMAX = (HZUINDEX+1} = H } / COSETA

76 SP = [XY+ATEN) /7 THULINDEX JNDEX] e

7 JF{SiFaLE«SHAX) GO TO &L

98 MK tinuex «EG. IRGNY GO To teOL | . L e -

oy ATEN # AJEN + TAULINDEX,JNDEX}eSMAX
ing .. INDEX = JHOEXe}] ____ - e e
1 SEVERT = SEVENT + SHAX
142 801 1F (HZIIwWDEX+]) ot¥e_ZUJ)) G0 _TO 8g2
i SMAX = (Z{J} = HZIINDEX}) / COSETA
v . 60 TO 322 o . e
) 807 SHAK = {HZUINDEX +1) = HZ{INDEX)}) / COSETA
S L SP. = {XY~ATFH} 7 TAU{INDEX,JNDEX} )
I IF {5PelE+Silax) GO TO 638
18, . FF_FINLLAJLUe IRGH) GO TO_108L
IRE; ATEN = Alkh + TaUO(INDEX JNDEX}eSHAX *
1Y INDE& = JTHGEX «} — . e et e
LN SEVE 1T = SULWENT + %BitAX

38

REPRODUCIBIL
ORIGINAL PAG

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER

ITY OF THE
7 IS POCR



112

TR D
L

115
rls

$17
iy
119
143
(R
12
123
V24
125
175
107
j28
t2Y
LI
i3i
132
1 v}
[
P 3S
1346
147
| 3g
139
1493

IMSC-HREC TR D496763-11

GO YO 801}

€ ATTERUATION [UTOF FOR THETA GT 70 UEG ANU ETA LT 90 DEG
759 IF{HZ{INDEX +1) LYo 2(J}) GO TO 650

€ BURDLE FROUM KEGION{INDEXsJNDEX} INTERSECTS REGION{INDEX,JNODEX=1)

SHAX = [Z(J) «~ 2{J=1) ) ¢/ COSETA

IF {J +sEQe 1} SMAK = (Zf1) = H ) 7 COSETA
TAULINDEX ,JHNDEX)

7ol SP = (Xf = ATEN) /

IFESP «LEWSHAX) GO TO 40D

ATEN = ATEN + TAULINDEX,JNDEXIeSHAN

JUDEX » UNBGEX =
___SFVENT = SEVENT s SMAX
U Jtl

i IF{JHLERLE.J2Z) 60 TO 301
G0 TO 750

C_ It JHDEXsJZ BUNUGLE WILL NOT INTERSECT COME(JNDEX=1)

_USE THETA LT 96 DEG LOOF

€ BUNDLE Frudt HEGIOW(INODEXJNDEX) INTERSECTS REGIOA(INDEX+1,JNDEX) \

450 SHAX = (HMZ{INOEX _+3}_ = 2(J=1)) / COSETA__

-H ] 7 COSETA
_TAUCINOEXyINDEX)

JF T3 abue 30 SHAX = (HZ{INDEX 17 -

5P = (AT~ATEN) / ]
"IF {uF .LE. SHAXY! GO TO 600

{F (InpkX +Ewae IRGN) 60 TO 1501
ATLie ® Albld +
INOLX = 1RDLAs

TUSEVENT 2 SEVENT + SHMAX

w0 T¢ 751

652 LMAX 8 (nz(INDEX+11 = HZ( INDEX} ) /7 C

SP_® (XY=ATEN} 7/ _

11
(R
3
t Y
1445

Hin R -]

TAUCTHDEX , JNOE X} e SHAK TrmTmm

651 IF _(HZUELOEX +1) WLYe £1J)) GO TQ 652
SHAX & (Z{J} = HZUINDEX)) / COSETA

I (SP.LE. SMAZ} GO TO 602
IF t1nDEL «E@. IRGN! 6D 7O 102l

INDEX = PtDExR+]
SEVEUT = SEVENT « SMAX
G TO 651

147
18
1ay
1.6
121}
1.)2

ind
iS4
155

1ad

197
Y]

'

140
tal
R4
led

I_s‘!

]
HEY)
147

AECTEORT (e ™
€ CALCULATE CUURDINATES DF SCATER EVENT

TEVENT = INDEX
JEVENT = ONDERX

TSEVERT ¥ SEVENT #5F
___SESNET = SEVENTeSINETA

HquCUBL‘A'bEVENT
 SS5aStyNLfeeZ

RZ«GOQRT{H2%)

TARUUMT= I H1S4R25°S517 120 0R1OR2)
1F_ {ARGUMTWLTomi,y)

SETA
JAULINBERy JNDEX)
TATEN = ATEN +  TAU (INDEX,JNUEX) & SHAK .
RZSmR1S+55+2,0SESNET#RI*COS (ALFHAD
ARGUMTu~e99999
ARGUHTwO,. 97959

IF (ARGURT+GTolat)
20t BETA=ACUS({ARGUHT) _

PHET=PHI1+BETA
1F {ALPRA.GTaw])

PHlIlwprll1=2.9BETA

iF {P"fi-GTlTﬁUP!IPHII-PHI‘-TWOP!
IF(PHI'ILT.D.D]PHII=PH11+TWDPI

752 R158R2S
_ Ri1=hk2 i
REDGr=He TANG I JHDFX)

39
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168 IFIREDGE.GTeRI) GO TO 1112

169 JNDEXaJNUER+]

1AY nn--*hmﬁw__JIJJBQgﬁcLE:iRG&L_EQMIQ_LI12""“__“_

171 [XPRat

172 JFI{COSETALGTNa0) ] XPR®2Z

173 ZESCAP=Z(J+1)

174 . __._ _SIGBET=SLVENT ___

17% RETURN

§TA 31112 KNDEXaJKGHEITNDEX=]) % JNBEX

Iy CALL HANLOM{U}

178 IFIU.LI.CHIBTALKNDEX)} GO 70 280

129 ISCATH INDEX , JNDEX)aISCATI INGEX,JNDEX} + )
(dU .. _1xPR=} R o o
181 RETUHRN

182 _ 200 IREMET{RNDEX J=[REMIT{XNDEXL®L e e e mam
113 [XPR=3

144 e RETURN I _

Lt 129 IXPR=L .

B _ O LESCAvwaLLY) . I

Y SIGUETeaE VENT+SMAX BN

49 . ... RETUKH . - ; e
X 10451 1APR=2

MG fEscapnitd)

174 SIUBET2SEVENT+SHAX

te _RETURN e e e s - N -
153 END

S NTa5 CHISE
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LLE—ALBINZHZ'T?F

$+CHOSE

i ~SUBROGTINE EHOSE (PIsPZyROGTSSHIN,TOUT)
2 DIHENSIUN P1(3),P213),ROOTS{4, z:.snlnansily51qgig:
T RANGEtx:.vn.z:ifii?z.;zrasaﬁrlzxz-xn:a«zocvz-v::oszotzz- Zlioo2}
4 10UT=3
Ty EPS=1.0bL=4
K i AL=&ANGL(Pl(l).F:(Zl.Pl(3l.lell.PZ(Z):PZl&ll ~ L
7 D 6 1ist.2
B . TXsROUOTS{1 11 e -
¥ thiuur:uz.ln
19 TZ=RUOTS(3,11) CETTO
11 ALI®ABS ((TX=P1i1)I18(P2III=PI(1)I+{TY=P 1iIe(PZt2)=P1(2))
12 ol SUTZ=P1(31)8{P2{31=PL(3)}0/AL e
13 AL2RABS L (TX= P;;;}aa(Pg(i)-Pttri1+:TY-P2(21l-tPZ(z:—PI(ZI)
I .. +1TZ=P2{311etP2(31=PLLAYIY/AL —
1y “TF TUABS(tAL=(AL14ALZ1)I/AL) +GTLEPS) GO TG 20
A6y INSIQELILREM . e e e e
17 L0 To tZ -
18 22 INSIDELLL=D _ e e
19 10 CORTINUE
2n  IF (INSIUEUL) LEQen.ANDSINSIDE{2],EQeD) _60_Y0_23
z1 IF (1HSIVE(L}euan) GO TO 21
22 AR A {INSIDE(2Y gEWan) GO FO_22 e e
23 TF IRODI5(4,11.GT.R00TS14,237 GO TO 21
24 R L “_SHINHI-RODTS(:‘._I_L e e e .
én SHINIZI=RU0TS{2,1)
26 L SMINGIISROOTS(30h}_ | ot e e
27 SHINIY)=KOOTS(441)
28 60 TO0 1id S
29 21 SHINGLI=ROUTS(1,42)
v .  SHIN(2)3R00TS(2.2)
24 SMIN(3)ISKUOTS (Y, 2)
52 SHiRi4)=ROOTS(4,2) _
3a- G0 70 i%o
34 23 1o0UT=}
b 100 RETURN
38 END

#PHT,S DIFVYDC
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LMSC-HREC TR D496763-11

LEL-ALBINZO2eTPFSDIFVOC

1 SUBROUTINE DIFVDC(SULPHRANGU)
2 C - .
i T ves MOBIFIED DIFVDC FOR NADIATIVE HEAT TRANSFER PROGRAM TESTING PURPOSES.
4 T
A DIMENSION SU{3).UL3)
& _ o PIm3.14359 _
? CALL RANUQOM (RNL}
8 . _;QLL _RANI!DH- CTRNZY ... e —— -
¥ THRPIeZ.ehhb2
M8 MALFPI=tI/2.U
14 IF {PHRANGeGT 43an0] G0 TO Ao
i e PHEASINISARTIRNEY) e e e - —-
12 DIFFmABS{FHRANG=KHALFPI) '
I I TRV 1 2 10 £ S T B+ P B A — .60 _TO 20
1% PHuPHe PARANG/HALFPI '
6 25 COHTIWNWE S
17 UIP=COSLPH) .
%3 R B ‘U2P=51_NH‘H)_°CQS_(‘[H] e — - o -
19 YaAPaSIHIPHIOSTHITH)
20 ... DEL®SULZ1#SULZ)+SUL3)eSULN} T T
£1 1F tOLLeLTs teE=tC) Sut2)a0.0001
P2 PHSRACO SR L
23 THSEHALFP1I+ATANZEISUII}ISU(2))
2% MUY = UIPSCOSIPHE)Y L. . e e et e 2U3POSINIPHS])
' b uizj = UIPeSINIPHSI8SIN{THS) +U2PeC0S{THS ) =U3PaCOS(PHS} aSIN{THS)
5 R L ¥} e ULP*+S|N(PHSLoCOS (THS I +URPaGIN{THS) +U3PeCOS(PHS)OCOSITHSY
217 GO T 5§
8 J30 PHRACOS(te~RNI=RMYY .
29 U 1)=COS{PH}
33 R _.U£§)=51N[PH)OCDS(I_H)_‘" e — - e e e e e
al U{3)I=SIRIPHIOSINITH] .
2z &0 _RETURHN L B i
a3 END

- ———— e am b A A =+ semmmr eebiebs = mw meeee— e marme e

#BRTeS DISK

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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IMSC-HREC TR D496763-11

(IFORHDATA Py Ay iTsIHIT)

2 C IFOR=0, READ INPUT DATA R

37777 7T TFoR=, CHECK FOR BIT

4 € IHIT EQ B, NO HIT ON THE DISK

[ C IHIT ok 0, SCORE a HITe EGUAL TO NSIDEA NUHBER
& . INCLUDE GEOM,.LIST o

7T DIMENSION A{3).P(a).atiY4)

8 DETHNTIXL1sX12,K13sX204X224X23,X31,X321%X33) »

? B 1 X159X220%33 + X219X32eX13 + X3loxj2exz3i
1a 2 - X1i9X23ex32 = X220X13eX31 = X33exiZox2l
il tRITay — ~ T T -

)12 L XKT(#)=Zeb30 L o e
13 PI=s3,14159
14 TWOPIshe283}8 o o
15 NASINTEOATACNOATA.1))
Pa NR=THTLUATA(NDATA,2))
7" - “ﬁburzuarAtmoawn.q:
18 . XI1mDATA{NDATA,5)} o
19 YIsDATA(NDATA &}
20 _I13DATAINUATA, 7}
21 T T TR2=DATAINUATA,B -
£ Y2SUATAINDATAL9)
23 12=DATATHOATA.TD)
24 . . _":\lBl)ATAanATA.I1__)___
5 A2uDATAINDATA L2
25 - AJaDATA{RDATA 13
27 RINGRKING(NDATA 1)
.28 DR=({ROUTI-RIN}I/FLDAYINR)
29 OT=TAOPI/FLOATINAY
g L NHAGE=SURT({X2-X1)0e2 + (¥2=Y})2e2 + (22=7]1)%02)
3y BlaiX2e=Al)/RMAG R
iz e . DB2elY2-YE1/RMAL —
33 Bietl2=211/RHAG
34 ABi=AZ2en3-Al3en?
T Ay ABIEAleui~Ajen]
. ABJ=Al°b”—A2¢a: o - _
i/ - TIF T HiFOR=1]T fo0,200.200
34 100 _CONTIWUE .
2y T THRITE toy 1900 .
42 DISCH3OETHNT(BL ,R2,B3,A1 . A2,A34AB],AB2,:AB3}
TN RMAGRK | N=UR/2.3
42 ________ _NSIDRA=D
43 MRR=D
LR ] 110 RHAG=RMAGL+DR
a5 T T T R {RmALL. TS ROUT) G0 TO 150
46 AREA=RMAG=DRapnT
TN%T THZ=UT/Z40
48 NSIDEX=HKR®NA
59 Y THRWa=urA+y
L3t o 170 _THRTHeDT L
51 TIF {THetI. THOPI G0 TO 110
Yy NSIDEX=HSIDEX+1
GA SINTHaSENCIHY .
] e COSTHmCUS(THY L
b T CiEDETHNT(COSTH,B2,83,00A2sA2sSINTH  AB2,AB3) 7/OESCR
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LMSC-HREC TR D396763-11

54 C2eDETYMNTIBY yCOSTHABI, AL 409 sA31ABLSINTH,AB3)/DISCR

57 CIwDETHRT(B1,82,COSTH, Al AZ900+AB14AB2¢SINTH) /DISCR
a8 CHMAGaSQRT(CI®CI+C22C2+4CA8CI}

59 VECTOR(NDATA,NSIDEX 1 1 3XKE+RHAGOC ] /CHAG

__418 VECTORINDUATA NSIDEX,2)=Y3+RMAGOC2/CHAG

&1 VECTURINDA?A.NSIDEX.3)“1!*RHAG'C3/CMAG

62 _ VAREA(NUATANSIDEX)=AREA

63 RNSIDEaFLUOATINSIDEX}

64 o _ARITE (641%1) KNSIDE,(VECTORINDATANSIDER ;3120420

6% L] WAREAINDATA NSIDEX)

LY GO _TO 122 - e -

o/ IS8 CONTINUL

8 . ____60 YO 55 L

89 190 FORMAT (///391 viEw POINT VECTORS OF AN ANNULAR DISK /)
A VL FORBAY LIXGF 7,5, 4% 9HYPI=.E1246,3X,4HYP22)EE246,3X,4HyP30,E12,6,
71 . BX 1 SHAHEAR,E1244 )

7E 230 _COHTINYE e e it evaeer ——

73 DENOM=ALoA(Ll)+AZaAl2 +A30413)

T L. ... FF _tAHSIOENOM)sLTal+E=20) i . G0 Y0 s320
7u UN % = (R1(P(1)uXl)+A20(P{2}uY1)aAda(P{3)=2)}) 7/ DENOM
AL . CAF _IDNGLT .08 e e et oo . .G0_T0_50D
77 XT(E}=Pl)+A(1)eDN L

T __ATi21mPl2)eAlZ2)eDN - _

74 AT13)1=P{31+A(3)eDN

Ry wee o BETESURTHLAT (N oX1) o2+ (XT{2)=Y1}802¢(XT(3)=2))0e2)

4} IF (KXT2GT4ROUT LORe RXTLLTeRIN} GO To 500
42 e __ATUHYEON o . e
g3 HRX=INT{(RAT=RIN) DR}

ad ClelXFll)=X1)/RAT

A% C2{XTUL2I=YL ) /RAT

e e . E3eUXTUMN=2V¥/RXT o — o

8/ THEACOS(C1*B1+C20R2+4C3#83) -
6% o DETEDETHNTICI (C2,C3,A0 142,43, al.ag,qglann_ o

w9 IF (DET«LT,30) THeTWOPI~TH
KiY NTHeINTITH/DT )+ — e

L3 IHITaNRXoNA + NTH

Y2 LBBQ CONTINUE e
¥4 RETUR

yuo END

PPHT S EMITY
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ILMSC-HREC TR D496763-I1

LEE=ALBINZO2¢TPFS.ENITT
: i SUBROUTTINE EMITTINRGH,AsU,HoRES,RL)

2 INCLUDE DIMsLIST
3 DO 103 | = ! +NRGH
4 X=X+ XANHU{ 1)
T TR X0 = x/U i
6 . . IFIxDeGT.1s) GO TO 200 . .
7 100 CONTIRUE
8 . 200 TEMIT = (1 = 1 1/JRGN + 1 _ e
.9 JEMIT = 1 = JrRGN o (IENIT=1)
.1 INDEX ® IEMIT
il JNDEX ® UEMET
12 __ _lEVENT = 1EMIY R -
13 JEVENT = JEHIT
14 . ._KERNIT wm 1 e
15 KNDEX = |
JJMe € FIX ERMISSIDN COORDINATESD
17 CALL RANDOMIU)
Y6 Ho=  HMIH2CBIIEMITISU ¥ HZCUBE{IEMIT1)20433333
] CALL RAGDUMIU}
23 .. _RIs = Hoczoqu:rNGZ(JEle+l)-TNGglg§§111}+TNGZ(JEMIT!)
2 Kl ® Suniik1S}
22 € SELECT EMISS104 DIRECTION
23 CALL RAnDLOM{U) .
4 . __ . __JHETa=Taorleu e -,
2% . CALL RAWLOM(U)
26 . _COSETA = 1» = 2e0l . _ e
27 . SINETA = SQRT( 1. = COSETae*2 }
28 _ TANETA = SINETA_ s COSETA
29 € LL RAsLAOM(U]
39 PHI)sTWORIeU
g T T URETURN .
52 Enp

AT .5 ESCAP
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LMSC-HREC TR D496763-11

WLE-ALBIN207¢TPFS,ESCAP

SUBROUTINE ESCAP (X4A)

e ANCRULE GEOMZLYISY L e oo
3 INCLUBE DIM.LIST
4 C PUSiTIVE xil) IS IN THE PLUME EXIT DJRECTION,
5 C SET THE ORIGIN AT THE CENTER OF ¥THE PLUME BASE PLANE.
e e _DIMENSIOY XU3)4A(31) —
I HEMIT(KEMIT) = NEMITIKEHITY + 1
L P {1PLUMELEQa3Y_ _..80 To _450
) CALL SURTHG (X.A)
_ 1o 1F_(ID.kw.0) G0 _TO 300
il VDO 10U JTG=1,NTARGT
12 oV tiTeenwt ety L . .60 TO 109
13 DO 110 Laled
b o L JF _tLeite o (IDISKeY Y)Y . _ ... G0 _T0 110
15 HASNARLA(LID,L)
ié 00 120 InAnlyNA —-
7 IF {(InA+HELIDAREA) G0 To 120
s HITUINA 1TSS, LamsHIYUINAITGeL ) ede ... .. .. ... __
1] 120 CONTIRUL
20 11C CONTiIHULL e R
] 100 CONTINUE
22_ 300 _CONTINUE
23 Hak+]
2% .. .. 8BL_TO 5.un _ —-
- HSG IF (H.GE.1) GO TO 455
26 _ UWRITE {6,451} — e
2} 455 STOP )
28 451 FORHA[HLIIIIIDX.QSH JPLUME=3 TN pUAL PL IS NOT APPLICABLE )
2% 550 RETURN
30 T N
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Ltt-ALBINZDZGTPﬁS-E

SCAPE

e T SUBRGUTINE ESCAPE(H HI e IXPReRT11R1S,ZESTAP)
I INCLUDE GEOHWLISY_ )
3 THCLUDE DEM,LTIST
X 4 DIHENSION X{3),A(3)
5 C SET THE ORIGIN AT THE CENTER OF THE PLUME BASE PLANE.
& € POSITIVE Xt1} 15 IN THE PLUME EXIY _DIRECTION.
7 } NEMITUKLHIT) = NEMIT(KEMIT) + 1
B _Rtd)sHedd . o . e
0] TA1§1=COSETA
10 _ ALZ185IHETASCOSITHETA)
i AT3)SINETA®SIN(ITHETA
2 U=k —_—— . e e e e e e e e e et e e
13 X12)oiteL0sPHLL)
L C XA3laReSINAPHILY .
15 ETARACOSICOSETA)
16 : 1P {IPLUMLGER. 3} . GO TO0 4S50
YT T TALL SURITNG (X A
18 _____1F tIDutu.G) 6O TO_261 o
1Y DO 483 ETGSLaNTARGT
20 IF UlToencelD) GO TO 100
21 TTTTTTTHO 4nn Le1.3
I o IF _(LaeNL, (IDISKa11) GO TO_400
T3 TTUNARMAREACID LY
2% DO 203 InA®mleNA__ . _ .. )
25 IF (INAsNE.IDAREA)Y GO TO 200D
26 .. _MITUINAITGWLIaHIT{INALITGLIvis
27 2997 TCONTINUE
28 4c6 CURTINUE
T 133  CONTINUE
=1 . GO To 340 ~
YR 261 CONTEINUE ”" .
32 309 CONTINUE
33 T Y
14 GO TO 598
TR qef CONTINUE
34 IF {MaGEo1)’ GO TO 455
a7 NRGN=IRGNeJRGN
s WRIIE (IEI IRGN.JRGN.RRD!AT:REX
3% . DO U451 Keia.lG
0 DY 4Y&53 I=1,IRGHN
Y 45T WRITE (10) (PROPLK I sdte JBLLJRGN)
42 L WRITE (10) (GAMMAX{J), J=14JRGN)
43 K=g
44 D0 452 ietl, 1RGN L
g5 WRTITE 1707 (TAUPLIsd), JoisJREN)
4é WRITE 130) {TAUG{Il.,J}, Jds1sJRGN}
T WRITE (101 (TAU (1,9}, JolJRGN}
48 __WRITE [10) {CHIBTAIK+J) J=14JRGN}
g TTTTTTTTTTTRRITE tid) TURaHl IK+JY 0221 e JREN)
SO HILLAIERIAIe) =M P
5l wRITE (10) HZ(I+1)
52 CHZLE+LIEHLILI+Y) + HI
53 452 RoK+JRGN .
- %] 456 CONTIHULE
wE T T T TN LESCAP-RY S T T T T
47
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LMSC-HREC TR D496763-11

56 RAITSLESCAP®TANGUJRGNY .o .
57 x121=xt2)+SIGaET-Al2)
58 XA3)mxl31+51GBETeALN) ... .
59 PHlKHATANZ(Xi3J-XI2))
Cu 1F (PHIXsLTeO4) - PHIX=pPH]X+TWOP
&1 THETAXaTHETA=PHIX
Y IF (THETAXeLT42a) THETAXaTHETAX+THOP]
63 IRMIT=0
L I D0 496 [sy W NRGN ___ . . o
b5 Thge IRMITBINMIT¢IRLMIT(ID
L _.hke CALL 1UPKT IH.lRMlT.X(II.RX!T ETA.THETAX.FH[X;LJ
67 IF t(MeGLeTXeJdX) ENOFILE 10
a8 500 KRETURN e e e = e
uy END

WHPHT.S FRIAPE

e e e w Ai e E————— T i R TS T T [ V) -
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LLEALBINZU29TPFSFRTAPE

T T T T T T T TR UBROUTINE FRTAPE {TRILNRGH S NPLRY T T
2 ¢ HEAD OATA TAPE WITH IOPKT (H [RAIT 2 R E T P 10} .
3 ¢ ~=="KEYsl, COMPUTE THE HEATING RATE ON GEOMETRY ENSEMBLE
q C ==~ KEYm2, SHALL TARGET AROUNG THE PLUHME, DELPHI=2P] .
T € -~= KETm3, SINGLE SHALL TARGET ENTIHELY IN DELPHI,DEUPHI IN DEGREES.
& € === KEYm4, SINGLE SMALL TARGET, USE COSINE PROJECTION OF DELPH]
? < TX,TY,TL, IS CENTER OF SMALL GEOMETRY
A __C JHPLM=1, SINGLE PLUME. 2, DUAL PLUMEs NTRAJ IS NO QF PAIRS OF TRAJ
? INCLUDE GEGH,LIST
1o INCLUDE DIMgL1ST N o
13 DTRENSTUN XP{3).PP(3)
i2 o DIMENSIUN X{33,P[3),TFMHITINSIDEA,3) g IPLHECL2) JJPLHE(L12) KPLHE(]12)
13 DIMENSIUN 1Z(52),LTRU(L2}
4 __PI=3414159 e e
18 TWOPYase28318 -
e _K1C=D . — -
R TED READ (5,100 KEY 1TGsNTRAJ,DELPHI 4T ReTYSTE
18 IF (NTHARJEW.N) e Go_To_900
;0 -t RE*]ND in T oTTE rmmm s e
20 _,-ﬁleleﬂ*l e e = e e e
21 READ (12) TRGN,JRGN,RADIAT,REX
22 HRGN=IRuNaJRGN
YT T TR R E ReLL i
24 . 00 60 I=1,IRGN o
o5 80 READ (10) (PROP{K,IsJd)s JdmisJRGH]
26 . READ [10) (GAMMAX{J), Jo1,JRGN} .
27 - GAMXA=GANUAX I JRGND -
28 TANGUJRGHIZTAN(GAMXX) T
29 K=2 "
LT . _ho 61'I=1.1RGN o B
3l TRERD - T16) tTaUP(1sd), JS1eJRGNT | .
iz L. READ {101 [TAUG(L4J), JE1aJRGN)
33 READ  (1G} (TaU (J1.J}, JaisJRGN)
34 READ (in} (CHIBTALK+J),J=1,JRGN)
T READ (in1 (XNHU (K+JV,Jal,JRGN]
36 READ (19} MI(ls1} . .
37 61 Kuk+JRGIY
3 ___MWRITE (8,111 kEY.ITG NTRAJ#DELPHE JTXTY, T2
a9 WRITE (84021 IRGN.JRONSRADIAT REX :
42 IF (KEYeGTaO) G0 T0 75
ql WRITE (6,532
42 HRITE 6.4}
43" D0 70 K=1,106
94 WRITE 16,17) K
457 T TTTRO 78 a0, 1RGN ;
Yo 70 WRITE (6,18) 1,{PROP(K:+I,J)s J=},JRGN)
TRT 1500 FURMATI//77 43H1 PRUPERTIES IN PLUHE REGIONS 7R
a9 b 1402 FORBAT( 7/ 26H TP = ( DEGREES KELVIN ) /
49 T 1" 26H TG ~ { DEGREES KELVIN D 7
5¢ 1 2LH N - & PARTS/CM3 3}/
51 77 T TeTHSH faup ST 2T T
£2 ® I5H TAUG = ( w ) /
- ) TTUTTTIEA AL AT T <Y /
5% . _3 2LH RP = ( MICRONS ) /_ -
L% T T4 5 AJe = U e ) /
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56 . .. _ S BB RAUFK =t = )} g
57 7 30H HZ = ( EXIT RADIT 3 711
28 A0 FORMAT (_JOH._ GAMHA ey L1FL1e2) _ -
59 19405 FOHMAT (/14,6H TP ®, 11E1LeS )
40 8002 FORHAT { IH446H TG w, 1!E1le5 }
61 1406 FORMAT { IH.6H N By 11ELLlsS }
Led 1812 FORHAT 4 [13.86H TAYUP®, 11E}}s5 }
63 1813 FORMAT [ 149,6H TAUGE, JiEILle5 }
s VHCT FORMAT { 14.6H _ TAU=, §1E11e8 ) .
nG 14C8 FORMAT { 14,84 RP =, 11E1leB H
se 1409 FORMAT 1 14,6H _A/E=y §1E1145 i
Y] 1410 FORMAT | [446HRADFK=, L1E1LleS )
e ... 1412 FORMAY \ T9.6H HZ =) SLEVNS /A7) . . .
&Y 75 CUNTINUt
! S 0.9 S XY % N & - Go Y0 78
VE| WRITE(&,1400),

_L1E WRITEL (&,5402) —n .

73 SRITEL 6404803 ) [ GAMMAX{J) 4 J=m]1,JRGN}

e . KmsQ - e [V

5 DO 3439 1= 1,1RGN

b e WRITELS6,1405) [ {PROP (241 4J) g %] 4 JRGN)

7 WRITE (6.,8302) 1,IPROP{S,1sJ)JalJRGN}

e WARITELG 1938 TS IPROP (I 4], J) 0%, JRON)

7% WRITE(S6,1812) I, (TAUP(I  J)ydul JRGN)

83 ... HRIYCU6,1B131 J, t(TAUGLI,J)yJ=l,JRGN) _
W} - WRITE t(&,1407) 1, (TAU {1,J}, Joi,JRGN)

LB2 L L _WRITE (6,)908)_1.tPROP(I,[sd) Jx1JRGN) _ .
843 WRITE( 6,1409) 1 , [ CHIBTA(K+J}, J & 1,JRGN }
a4 WRITE(Sy1S10) 1, (XNHUL  K*J), Jmi,JRGN)

83 HZII+1) = H2({+1} = H1 .

e v WRITEL6, 34120 1y HZII*E) e e
%4 H2{E+1} = HI{TI+1} + HI N .
ub 1404 KoK+JRGW L i . e
59 ID FORMAT (3TB,6F8.1)

_%9 11 FORHAT (1H1,2iHREAD FROM TAPE KEYs ,12,5%, IIHTARGET NO ® ,13,3X,
L i ¢« T IHSANPLE NO = plT:.‘.iK.BHDELPHT B ,Fés24s5H DEGe 15X,
¥2 R - JORTX G TY G TZ = 43573 /) | e e e e
73 12 FORMAT {74 IRGN o ,13,3%X,6HJRGN a ,13,10X.

s . Y__ .. _2SHTOTAL RADIANT HEAT RATE * 1PE1Q«4,7H WATTS _ -
0L, 2 GX ySHREX =, iPFB.2,3H CH I/ )

LN 13 FORHAT [10X,5PHSURSCRIPTION K IN PROP(K,1,J) ARRAY
w7 t /748X 50HKal, PARTICLE NUHMBER DENSITY (P/CHs03)
P8 @ _+®X45PHKa2, PARTICLE TEMPERATURE (DEG KELVIN)__
99 3 /16X 8DHRa3d,y PARTEICLE RADIUS {MICRONS})

Lug 4 5Xy50HKsy, PROJECTED AREA OF PARTICLE (MICRON®OS2) )

101 iy FORMAT uox SoHKeS, GAS TEMPERATURE (DEG KELVIN)

162 ! 25X050HK=4,y STATIC PRESSURE (PSEAY |

1ud 2 F10X.50HK=?, MOLE FRACTION FOR CO (=)

14 3 +5X,5nHK=8 MNLE FRACTION FOR €CQ2 (=)

t0% 4 Z10X,56HK®F, MULE FRACTION FOR H20%(=)

Jud .5 . 5 X,50HK =, NOLLC FRACTION FOR HCl (=) _ _ )]

a7 17 FORMAT (/77 17H DUTPUT FOR PROP ,5X,3H] =,13 /)

108 18 FORMAT {(1341P13E12+4 } e e

169 20 FOKBAT (11045%+1P5L1%e5 }

110 e __ 78 CONTINUL o L

it} DELPHISUKLPHI/57.29578
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51

11tz DELHIT=}.p B o
13 IF (KEY+E@ad? T T TDELHITDELPHI/TWOPT
Vit 1M1lSSsg N ) R L '
115 TTTTTScuRERD
_tls IF (KEY+GT+0) G0 10 90
117 IF (REYsEWaD) GO 10 900
W8 Nsg e e L
119 DO 8] [=1,12 -
120 JPLHE(] )= _ o . 3 ) o
121 RPLHE(I )=y 77 - T T
122 LiKUL] 3=
123 I¢tiisa
124 _ Bl _IPLHE(I}=g . o
125 j0UT=p
126 _JOUTe=d -
127 KOUT=ag -
L LOUTap
129 TOPHSTWOP /120
110 CDET=P[/12.0_
13 82 PHuL.3 ~
132 _ET=9.0 .
143 07 - Wan+] -
SL B 1F {N+GT.NTRAJ) GO T0 &g
135 - =]
138 L3 e .
Y 83 CALL JOPKT (MoIRMIT4ZSaR4ETAZTHETA,PH]+2)
138 B85 CONTINUE e L
139 IFLZSaLTa0eD) [Z{1)m[ZE8T 2
140 FF U250 s sBaANDLZSeLT2240) 1Z(2)2]2 (2041
Vi IFlZS 6t v 2 0 el 25eLTalall [Z(3)=IZ130+1
192 IF IS4t s4adaAND,25eLTebag) 1ZUd)eTZ(4}+]) )
143 IFU2SeblabeDaAND.ZSoLToBo0) [2(51212(5) 41
199 L IFl5%.0GLs8e0aANDLZ5eLTolD,) 12Z(6Iall{b) 0t
145 TIFl25atbk o TJe e ANDLZSaLTo12.) 1Z2{70812071 4]
146 TFiSabh sl 20 s ANDLZSLTe14%.) JZiB)xlL(B)+]
pad TF (25 G e {4 e AND V25 alTolba ) 12(911L19) 4T
pqd o IF125.GhelbecANDLZSeLTalBe) 1ZUINISEZI10) ]
14y TF U290t e tBaaANDZSeLTo20s) JZ011321Z(LE)ST
150 . IF125e6GL 0201201201211 2) %1 . R
151 TI=PH
152 T2Z3ET
%3 TRUPR#FHI+THETA .
Vet {F {TRUFH.GT.TwQP1) __ . TRUPH=TRUPH=TWOPI
155 0D B8 T=1412
1us IF_{PHI+GTaTl +ANDy PHILTo{T1+DPHY) IPLHEt1)=JPLME(L}+]
154 IF (ETAsuT«T2 LJANDs ETACLT2(T2+DET)} JPLME(T 1aJPLME( ) +1
158 IF (THETAWGTeTI oAHDe THETAoLTo{T1+DPH}) KPLME(1)=sKPLHE(L)+)
159 IF (THUPH.GTeT1 (ANDs TRUPHeLTe{TI+UPHI) LYRULT)aLTRU(T Y+
t60 _ __  Ti=TtelFH e
161 86 T2=T2+0LT .
162 IF_(APrle&T.T®OFl) __ _IouTajouTel
143 IF (ETAsuTeP) JOUTajouT+!
ted IF {THETASGTaTWOPT) KOUT®KOUT+1
165 IF (TRUPR.GT.TwOP?) LoUT=10UT+1 -
les _._60 TG 82 —— e e e e e
1672  BE Ne=Nei TrrTtTTTITITTTTTTTT
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1468 WRITE (6,8%) SIPLMELTYolm), )2}y {JPLME (V) 4% 4 12) , (KPLME(I) slml,12)
149 ] ||LTRU‘I)-1IiI!2’I‘IZ(I'pl‘lllgl.!OUTUJOUT|KDUT|LQUTBN|NTRAJ
170 ___...8% FORHAT (1Hl, 21HNGQ OF EMIT IN DEL PHI__ . 1Xo1219 ¢/

171 H IXy21HNG OF EMIT IN CEL ETA 1Xa1219 /2

112 . 3 EX,2)0HN0 OF EMIT_IN_THETA adXq1219 24

173 ' 3 EXe21HNO OF EMIT IN TRU PHI ,1X,12194/

I B 4 JXe21uNg_OF EMIT [N DEL_ 2 4 bx41219 /77y

175 8 1X227HI0UT JOUT KOQUT LOUT N NTRAJ 719 )

L1 U - + I (-1 +J

V77 C ses

78 9C KNY=D R

179 M=Q

LU _IHITP ad o e e e e e e ... e e

141 IHITPZ2=G

182 __ O B0 T=d G NSIOEA L L

183 DO 80 J=|  NTARGT

I84 DG B8O K=1,3

ibb A0 HIT(l,J4K)=0.0

1hs - L. KNTaKnT+} e e . e e e em

Lu7 IF {KiTsuTNTRALY GO TO 500

t88 L %3 _CALL IOPRT (M, JRMIT,ZSsRHETA,THETALPH 1+2)

159 IPASS=S

190 JF_t2%«LTeQol G0 _T0_98

171 IF (KEYesbuwel .0Rs KEYLEQ.2) . - GO TG 96

192, e . LPHZDATAG2{TZ,TY) - e e e

173 IF (KEY+EQe4) PHI=PH2

A < JAE_(RKEYeRyedy i .. GO TO %5 _.
195 PHDIFeALSIPHZ-PHI)

14¢& 1F _tPnDIf 4 GTeDELPHEZ2,]) GO _T0 91

197 4 Xil)y=als

198 L RIZ)EReCUS (PHL ) .

199 X{3)eReSIN(PHI) . .

eaQ .. e SEMISAY=ERL

231 PHIGPH]+THETA

PRV PL{1)=COSL{ETA} —

282 PL2)=SINIETAInCOS(PHIY

244 I __EIJQ=;INth@!uSlNLﬁHlln__",“h__““ e e i e e e e
205 IF [NPLN:EQo]) GO To %7

ub e APASS=) e e

207 KFPLMa} ’

248 92 DO 94 [=1,2

209 XPLirax{l)

210 | _FA PRI RN —

211 CALL TRANSF {XP,X, PP +PyKFPLM,0)

212 EALL INTHCR (X, P, KFPLMyKOUTXPyPPY .

213 IF (KOUT,.EWa0} GO Y0 97

21 1F (KOUT.EGs]) IHIYPIsIHITPL+
2t . IF IRDUTWEQe2) IHITP2alHITP2¢1}
216 VFoOLLPASSeEQe2y . GO_T0.%1__
217 Q0 YO l1n

214 R e e e

219 97 CONTINUE

229 CALL_SONTNG_(X,P) —

rFE C .
222 e S VE UIDeGYeSy o . . . . ___.___. GO TO too e
221 SB IMISSa{M155+1
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224 IF _(1PASS46Ye01 G0 TO 115

225 T T TTTIF TINPLMLEQy T T TTTTTT T T T T T T 60 0%

226 JHISS=1n)S5S+]

2277 U7 77T to 91 T - -

228 100 CONTINUE .

229 IF (KEYstuTal +ANDe {DeNE+1TG} GO 10 115

230 o _INASIDAKEA . . N

231 Titaeip

742 LDISalDISK#+1 L

233 HII’HNA.HTb LﬁISI-HlTIINA IITG,LDIS}+DELHIT

234 I15CORESISCORE®]

735 115 IF (NPLMJEWQel sORe IPASS.EQe2) GO TO 91

746 JPASS=? e . L

27 KFPLM=2

38 ___ PHlsPI=PnlSAV__ o __

23% Xil1sL5

240 _ K(2)uReCOS(PHL]

241 AU31sne o INIPHI}

¥42  _ _ . _PHISPHI=-THETA _ .

2492 Pili=aCobitTA)

244 P{21=SINILTA)eCOS(PHI}

295 PI3)=SlnlETA)eSINI{PHI}

244 a0 T 92

24777 7T 530 CONTIWUE

248 L HRITE 16,5t0) KEY ITG,NTRAJWISCORE,JHITP1IHITP2,IHISSsIRMIT

249 7 TT7TB10 FORMAT (77760 KEY 5.13.5x EHITEG @,13,5X,7HNTRAJ =,18,5XK,8HISCORE =

200 1 417, Sx.lnHIHITPlIZ 2, 21B,5Xs7HINISS u,17,5X,7HIRHIT n,17/}

251 P20 1F tKEYeNE<4) GO TO 600

252 DO 124 151.NSIDEA

293 DO 521 J=143

AL X l__{g_'jH!._j_H-_g 120.0 e e

2aa PH=Q

256 122 fl:l_fF’HtDLLPHI .

267 T COSPHECUS{PH

248 IF _(COSPH.LT.R.) G0 TOD 130

7299 Do 125 LUIS=],3

269 ASHAREACITG,LDIS)

261 nu 125 K=1,NA

202 o TEMHITIR,LDI5) = TEMHIT(K,LDIS}eHITEK,ITG,LD1S)e2,4COSPH

263 125 CONTINUE

TeY . G0 TO 122

26k 120 DO 132 I=1,3

266 DO 132 J=1 . NSIDEA

267 132 HITUJ,IL 1 eTEMHIT(Jal)

768 600 CONTINUE _

26%  ° € ws¢ QUTPUT THE RESULTS

270 IREMITUL )= IRHTY

271 IF (KEYelTell . GO To 410

272 CALL UUTPUT [HI,HRGN,B)

273 T T GO 10 9 G oo

274 610 CALL QUTPHT [H1 NRGN11TG} I

27 7 77 o ro’sy” T o -

278 972 RETUHK

277 END .
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Lt L-ALBINZGZOTPFSOINPUT

T T SUBROUTINE TNPUT (NRGNsHI.FACTR)
I A FACTH=1 FOR SINGLE PLUME, 2 FOR DUAL PLUME IN COMFUTING RAPIAs

INCLUDE DIM,LIST

4 899 FORMAT (718,3F8,.0)
[ B85 FORMAT ( 8F10.2 )
& _ _ 712 FORMAT (ISHLIAVERAGE NUMBER DENSITY OF PLUME © ,EiGe4siX,
7 1 ISHPARTS/FT3 OR +E15e5,10H PART/CH] /
a ] _2__ . 2IH TOTAL PLUME VOLUME = L,E155,5H REX3,10X,
9 3 ZIH NOZZILE EXIT RADIUS = FB42,3H CM  /
1 y 26H TOTAL_RADJANT_HEAT RATE = ,E13e4,7H WATTS /)
it DIMENSION AU2}3,Y¥(214YV3Z51+CABSIH)
t2? N COMPLEX [WDX . L o
£3 DATA (Y(l)elms1,71) 7
1] L '!mﬂt_]::l--‘l7l’.-_7 _!______-1365"5 . 1756E-5 . gal"E'_S » ol_ﬂﬁﬁﬂ" »
|31 2 3c1E-4 ", «TIBE~-H 4 a161E=3 s eJZ21E=3 . +SBTE=] N
b, 3 -Qal‘iﬁl.m___z ______0"9316.* . ¢0'7252l______|__ «0D0373 ’ «N053) [
17 4 + Q37353 . e JUTHI N e 1285 N D543 . 02360 »
14 . _ 5 «0251317 . eudN76 » aD3&477 ’ « 043238 . 205059 - » .
i TTTTT T Lpnbsa w T ense72 Ty L0785% 0 T, <0845 s an9v478 .
2 7 -l'.)b..aJ‘_ . 1567 o _-_iZ&aS . 213795 » ol_‘iq_5_3_ »
24 R S S I T S . 217337 s olB855% .  e1978B9 » 21033 .
22 ? #222H5 . 223543 s a2HBQR3 4 226063 v s27322 ®
23 A * 26576 . 29825 1 «3ica7 s 32300 » 33823 .
2"'_ . ﬂ'_'_‘-_3‘| 734 ) ______-__359:_{3_____!_ ; « 37118 8 eldgzag I «3THAG *
o5 ¢ 40585 . 4175B s s¥ZB15 » 243935 s #44977 R
248 ~ o P__ -"‘60.31 __H‘_______-'i7ﬂé7 __» s #8085 . «U5084g . -5Q066 '
27 £ eb1D29 . 51974 y» 52901 + «53B09 ¢+ e54700 /
28 DATA (Y(I)aIs72,141) / o }
29 [3 s55573 v «564279 s 57287 s o58GE7 1 +588679) N
A I 596748 . 20449 s e61283____,__eb1941L s sb2664 .
3 H 53371 . «44043 ' «564740 » 65402 + eb&051] ®
32 1 b8 68S . .éz3ﬂ5 N 057912 v 68504 » « L9087 »
AT T T T Ve ess . 273210 & e7n7%% 4 71288 »  «7180& .
34 K o 72315 . «72853 vy 73301 s 73777 v o 74244 N
15 L 74700 . s 75146 1 o75583 3 e7sn10 + eTH42F .
36 M 276848 . «77238 1 e 77430 ’ '73014____!_ #783%D »
87 N P TuTnT . . 79117 s o 79489 T «79814 » «BOI52 R
a8 0 85482 v eB18346 4 eB1123 s »81433 o 81737 s
1y " [ S B3y . L8237 v eB2612 » 982892 y +eB3164 .
4D Q 83445 . 283698 ' eB3195b .« oB4209 s sBHY457 .
Y " wB4697 . 284937 s 85177 . eB8539¢ TTTUTTUBEEZY '
42 5 4BBSBN3 T, LH8]SY s «B8270 v +B6477 o eB6681 /
43 DATA {YtI),Im142,201) 7
44 ~ T «BoBUN . 87375 1 87267 s »B7455 + 87640 .
s T T a2 T e WB7999 7 1 88173 . o88344 . BB8512 .
46 V - «88a/7 . «8R8237 ] « 88997 ¥ 89153 . B304 .
Ty W 89457 . <8%6gH o877 4F . «B898%1 y #5003t N
48 e f_ 09\]]68 . ___:V-“.3f‘a3 1 _"_090‘135___"!‘__ « 905465 1 .2[26_93 .
4 ¥ do8le ., ePuPu2 1 %1063 s 91182 » 191299 '
50 & e9HYYM 4?1527 1 oF163B v s¥ITHOB 4 91855 4
nl 1 a91%9al ' 922864 + « 72164 " 72247 + +«+22365 .
52 2 v92462 . «F2558 v +924652 v +72744 » +92B3% .
53 1 v9285% . 93012 v «93098 . +93163 s ¢93287 .
54 4 293349 . +93510 s «93b646 o 393886, 493983 .
5y TR G410y . aSw242 1, «94275 T w9504 T T Tle4a29 .
REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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56 4 494751 o «F4B5% 4 «94983 '

« 95094

» 75202

]

57 7 + 95307 . 275409 » 95508 ' «?5604 » e955%78 /
56___ DATA (YL{)yla2)2,281) ¢ et - - .
59 8 75748 . «95877 ' «?5941] ' «a?46045 ¢ a946128 .
&0 ki 786237 N .96_2_&“ ) 0263_52 . -_96_432 e «946502 3
b1 A 2748572 . + 76619 Y « 96708 . 075749 s a?46831 »
82 -] 2746892 Y 276951 » 297009 i 77065 3 + 97120 A
63 C 29717y ’ «F722¢ s o%7277 . 097327 v «97375 *
o D_._.s‘2.?‘!{3___._,_,.,9,92'@?___4_.,_-975!1___L__.-97558 L 297601 :
&% E VI7e4Y . « 77685 » 97725 . v 7744 ' +927802 »
_6é F + 77840 ' «37827 v %7912 1 297947 p 979282 %
&7 G «F8Z21S » «78248 » + 78080 » 28 L » 28142 »
b e - ___‘__}i_‘__‘_l_‘?ﬂi?z_________‘__ «F82r1 _ s «9823D ] 093256 . .b._.e9B2BSL
a9 1 L9831 3 . «7H33% 4, L,9B8365 s ©983%p s e9B4)g s '
7 - __MAL__:ngqQ___J_m_:98463_m3__-93487 '_.98510w_MJ__,98532m__"L______
7t K 176554 N « 78576 . « 78597 » « 9?8417 a98638 N J
2 L %4658 1 +9BLTT 4 oFBEY6____ 4 +98715 3 «98734 /
I3 DATA iY(1},1=282,322) /
74 . B a¥RIS2 . 498769 | 4  <9BIRT v. =9880% _____, .9882% s .
75 M FB837 » «78853 " e 788469 . +7BABBS » +98%800 ]
6 . O WFHTlg L «7ID5L 4. «TP145 1, 29262 v 299344 .
rr P AL ' e 79HTE N 79628 . « 79574 » T8 ]1 Y .
HE) 7] ALY + .9968_{_._} » u??f?ﬂ?r » .99732 Y -‘_’_9_7_5“} .
s T T TR . 299791 v «99806 s e99820 v 99833 '
an -1 + 79848 3+ .e99855 3 s 99845 !______09987‘1_. * ePF8B2 °
al . T +998uHY ' « 79894 ' 79902 » 279908 ’ 997123 »
aZ M w9998 4 e —— — .
83 . DATA STFBLZ /_5.465-!2 f

__ AN PIes314159265E+n}
[ THOP] o Z49P]
e _HALFPI = Pl/2, . e .
ur 2223 READ (5,499) IX,JX,IRGN,JRGN,NSTART2150,IPLUME,REX -
88 . VF _IPLUNEEG.H4)_ __ _ e .. RETURN
89 IF 11Xetwel wAND. JX«EQeD} sSTOP
90 iF_ (IPLUMELEQ,.2) _ 60_T0 995
91 NRGN = lHKuN®JRGN
2 _ __dRGNIaJR6N+] e e e e _ — _
23 IRGNY= ] KGN+]
Y PQ AT U GJIRGN L .
@5 READ {5,8H5} GAMMHA
56 GAMMARIJ) ® GaMMA
97 GAMHA = GAMHA o PI/180Ge
98 __"_______qzﬁﬂﬁfdl_nnTAngﬂﬂﬂé)__ - _— .
Y q TANG2(J) = TANG(L)oe2

10037 CGAMMALJ) = COS(GAMMA) - e

1U1d Hl = 1e 7 TAHG{JRGN)

_}nz 00 BBB Je| 4 JRGN

a3 TNGZ{Jd+]1) = TANG2tJ)

e L TJINGI+E ) sTANGLD)

15 888 TTNG2{Je1)uTTNG({J+))0e2

tus o TINGUNYBg.0 L N
17 TNG2(3) = 0B

DL TIHGZ2U1 13040 _ e

199 C SUUSCKIPT K [IDENTIFIES THE PROPERTY IN THE PROP(K,1,J) ARRAY

110 .. C K=) PARTICLL NUMBER DENSITY (P/CMes3) e oo

131 C K=2 PARTICLE TEMPERATURE (DEGREES KELVIN)
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1

C Km3 PARTICLE RADIUS (MICRAONS) _
1TY 77 C Ra§ PROJECTED AREA OF PARTICLES (HICRONSoe2)

114 C K=5 GAS TEMPERATURE {DEGREES KELVIN)

115 € Kas STATTC PRESSURE LPSIA}

116 C Ka? MOLE FRACTION FOR CQ (=)

117 C X8 MOLE FRACTIUN FDR (02 (=)

118 _C_Ks9 MULE FRACTION FOR H20 (~) .

11y C K10 MULE FRACTION FOR HCL (=)

120 DO B2 I=1.1RG6N) . L

121 READ(S,880) HZI1)

122 Mzil!__g_lutll__t W1

123 DO 882 Js) . JRGH]

124 . READ {5,885} (PROPU(KiT1sJ] K®1,6} .
125 REAL 15,885} (PROPIKypiad} Ku7,10)

126 o PROP{II.JIEPROP(141+J!/28317e #140E9 .

127 PRUFI2,1,JI={PROP{2s]1,J1/1+8}e04

|28 PROP(I, 1, J)=PROPLI,150) 30,48

129 FROP(S,1,JI9PROPIS, 1) /148

133 ... 882 PROPIS,1,J)=PRUP(G. sl ooy —

131 L=G

132 DO 884 ]=1,IRGN

131} T —‘-—;‘lztuﬁtlll = HZII}--O3 T

Y H1H2CU (1 1sH2Z (1411903 «H2CUBE(T)

135 N0 88§ Jd=1.JRGN

P16 _ R o .

137 TTTTTT Tty s T

139 CAPI/3400(TINGZtU41}-TTNGZ(S)IOHIHZCBITY)

| 39 - DO BBY KRskelO h

rag SPJ miPROPIK, 141, 4)=PROPEK,T,Jd)}/IHZIT+1)=HZ(1))

141 SPITRIPROFIR T #T U+ VI <PROPTKy Lad# I Z{HZII+ T wHZ (T}
1H2 DPJs(PHOUPIK, ] 4J+1)=PROFIKJed))

143 T DsPy msPal-SPy T .
L44 TRy = JIHGE{J+1)=TING(SY _
ah T T LR UsOIND

L4s C25D5#J/0TNY i

Y AaPROP TN I JTwSAJSHZ(II~C10TTHG{JI+C28RZ(TToTTNG (D)
V98 BeSPJ=C2eTTNG(JY

P CeCl=C2eH2(1) .

150 e BEC

S . ALPAS{TINGZ( I+l 1=TTNGZiJ) ) /2+CO(TTNG(J+11ae3=TTNG(JJ}eea}/3
152 A25Be{TTINGZLU+1)=TTING2EJ) ) /24D (TING(J*1)003=TTNG(JI®s3} /3
163 PeIWUPI9(AL/da(HZ(I+E)1963-Hi(1)sa3)+A2/4c(HLi(iv1)oeq-nZll)oeg)])
154 B84 PROP(K,.[,J) = PsytLy
1655 T T TG0 Y0 998

156 995 READIS,HE5) PCJPAMB,TCoXK ___ o

167 CALL WOTCKP (PC,PANBSTC 4 XK)

158 Hizl . /TAHGLJIRGN)

159 NHGN = JRGH®IRGH

1&0 994 CONTINUL

tet T T T T XNAYG=Qls T T T T

162 e {'UIDI_AF = 000 -

163 VT3,

1a4 Lag

165 T T K Hene s .
Ind XYG‘I.OSHﬁLI‘RE._xooa__________ _

o7 T T T T T TDn"BHs 1= 1RGN
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168 DO 886 JolsJRGN e .

169 TGRPRUP (S, 1,d)ee,25

170 TPoPRUP(2,]4J)089,25 e

171 L=L+1

arz VIsyT+viL)

172 CABS5t1) ®{43=.000225¢(TG=14000))/30:48

174 _ IFiTGeGT.2500,)CAB510)  ®.05/30.48

P75 CABS(2] S{HalimyBOUBI(TG=1400,))7/3De48 & )

174 IF(TG.6V,1800.)CARS(2) ___ 2{2.4~.0020(76-180001)/30.48

177 IFiTLaG122700.3CARS{2) LEY Y& TLL:]

178 CABS (1) L ®leB=.ClO6He (TG=1400.1)/30e48

179 IF(TG-hT-ZSOO.ICAHSIJI ®a2/3D.48

14 o CABSIY4)RCADS{3) o~ _ . _

141 XKA=] O

182 PO 2 K=1,4

143 CABSIK)-(ASSIKI-PROPIK+6 [.Jl-PRDP(é indlll4-7

LR 34 XKAosXKA»CABS (K] e e e e o

1S TAUG{lyJdi = REN®XKA

iwe | o . PLANRA=Z,3 L _. e e - I

l'i’ PL'\NKE’..\?D‘J

|l|.M e . _ ___w:g_.a . R . .

149 DO &aB8 Hat, 40

L R L 4 B LA A Y- LT

191 Xf2121Poi4Bo{w+D.5)

V92 L Lo MfimbheBes L e —_
1 3 DO Y04 Haj,2

199 . _IFIXiH)WLE.1006.) GO TD 400 N
175 JFUAIHM) «LEL20N004) GO Jo qul

194 IFIX4H) o LE,90000.) GO TO 402

197 IF{X{H)eLE+1ONIBNL) GO TO 403

198 420 lted e o

199 xc-x(H)/lGuﬂ. N -

703 ... .60 TO 404 et e —

2u1 40l Il-Xln:/lGa.-a

742 XC={X{M)~1000c=131=2128030e1/10C.

203 G0 YO 424

o4 402 LI®XiM)/200e492 R e
205 XCE{X{M)=20000=(13=192) 2004172000

266 _GU _TO 424 _ e e,
267 403 [13X(HL/26G0a4272 ) '

208 XCe{X({H)=4R00D.={11=292}02000.)/2000.

269 409 YYIHMI=2 Y(Iide(Ytl1etlaY(11))oXC

210 ______“__q__ljgy.ﬁa.«alYY;g)al.n o e e e e e ——————
211 BFPaYY(2)=YY{}}

212 _____ _ IFITP.GT.2200.)InnK=CHPLX(1eBye0p2)

213 lFlTP-bc.z3lS.)INDK'CMPLI(I-B.-OOS)

214 1IFtTPel7,2200,)INDXCHPLX(1e8,e000G1)

213 CaLl SPHELRE(W +PROPI3,1,J}INDX JQEXT,GABS5)

206 . PLANKA=PLANKA+BFPoWAYS L

217 688 PLANKE=PLANKE+BFP#yEXT

M8 HAHBS=PLANKA L L e

71 QEATEPLANKE

220 AE=QABS/UEXT

T2l TAUP(I JiaPROP(l.I.J?oQEXTGPIoREXOPROFla l.dlﬂOZGIuE-a *

22 . TFIPRUP LA, 14 J1eGTeGeB) e e N
223 A TAUPLE+JI1wPROPI{Yd,].J1*P1eREXeQEXT/ID. 48

REPRODUCIBILITY OF THE
ORIGENAYL, PAGE IS POOR
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LMSC-HREC TR D496763-11

224 TAUL ] W JIBTAUGE] 4} +TAUP{]  J)
225 CHIBTAILIa{TAUGLL ,J)+TAUPII »JI0AE}/TAUIT o)
226 KNAVGaV(L)OPROP(1,[+JICREXPS3+XNAVG
227 ANAUIL ) e XYoV{L ot JEaTAUP (I W J) /REXSPROPIZ,1 s34 KEAPAOP (5,1 ed1)
228 PROP{Z,1,J}=Tp
229 PRUP{S, 1 ,J]i=Tg
230 RADJAT=RADIAT+XNHULL) )
21t T TTHEE XM XUIPRUPIY (T JIeVILI*BPROP(3, 1 d)e0)
232 _VTT = VT & (REX/{12e%2:54))%03 o . —
233 xnnva:quvG/vrt -
234 AANAVG = xﬂAVGlltz.-z 54)ee)
235 T L=y 77
736 .00 9% =1, IR6GN. . . .
237 T ‘D0 998 JmisJRGN
238 Letes
237 77T TTTARRUILY =ANHUCL) FRADIAT
240 IREMITI(L) & ¢
741 - WERIT{ "L = o
242 1SCATH lediasy
243 “99g ConTinue
201 .. BADIAToRADIATSFACTR
745 o TTTWRITE(64772) XHAVG (XXNAVG VT JREK » RADIAT
2Ué DO 156 n=1,10
7 T TTTTTTARITE (AL IO TT K
e DD 188 1 = LyIRGN
Z9Y 1086 WRITETS,1568) 1, (PROP(Ksl,dds Jol ,JRGH)Y
0 . 197 FORMAT (// 204 OUTFUT FOR_PROPERTY , 13 /)
291 38 FORMAT (1342X,11E11e5)"

_ 252 [F(ISuetued) RETURN
253 READ (5,BB5) SA,SB.SC,50,SE
274 _____“35&2_!§)§55?“5F1§Ee§ﬂ_§lg§£__
2hs T TTTTTT WA B S5A
FAY) i Q8 = ga_n____n“_
2877 T TR & 5¢
258 ap a 5D
2u7 JE = SE —
250 SA®SA/141.09P] —
261 "7 T 77 SBuSB/ludeneP]
262 SCusC/l8La02PL
263 T TTTE0E507100490P ]
764 SEaSL/1d0.00P]
265 ATe2+665405]
266 ) L A23.50(SH=SA)s(SJeSH)
26! A= (SB=SA)eSH
208 L A4Te5e(5C~SB)alSH=56]
269 7 TTTRRE{SC-5u 1956
270 Ab# .50 ({5D~SC)a(SG5F}
271 A78{SU=5CI%SF
272 AB= 5 (SE-3D ) e (§51=5F) e
273 T T TAe = SL=31s) 45F
279 . Ail=.5e(FI-SEje5] L
a7y T C1mAL+A2+A3
278 C2eCi+A4+A5
277 Ca=Ciehatas
VB CHmCYiAweA? } .
279 AR 421 r
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LMSC-HREC TR D496763-1I1

280 SIm2408AKeSA/SY
281 520 (SE=SA}/(SJ=SH)
282 $3m5205285J05)
243 54e(S5C~5B)/{SH~5G)
2A8 So=EHeBSHeSHeSH
25% 56 {SP=~5C)/(56-5F)
86 STuasbeSbe5G68S5G
287 SBa{SE=S01/1S1~5F)
208 S59aS58458eSFeSF
2HY CLE=sCL/AK
299 C2KaC 2/AK
291 CIK=C3 /AR
292 ... GHK=ECH/AK | e e e e
793 AlKsAl/AK

v RETURN e e - -
295 END

«PHTWS IWFRCH 7T T Tt T o

LIty O
REPEODCS O AGE 1S POOR
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LMSC-HREC TR D496763-11

LEE<ALBINZD2®TPFSo INTRCP

1 SUBROUTINE TNTRCP (Ko AW KPLUME  KOUT (&P AP}
2 ¢ -
Y TK IS THE LOCATION, 1S THE VELoeI'¥Y © ¢
_ 4 ¢ KPLUME |5 THE ORIGINATING PLUME
g C KOUT EQ 0, TF NOT INTEKCEPT ANY PLUNE.
I - KOUT kW 1 OR 2z IF WITHIN oOR INTERCEPT THAT PLUME AT XPe
7 [
8 . ... .__1HCLUDE DIMyLIST L. -
9 DIMENSEON XU31,A43),KPC3) AP}, XPLI2) sAPLIZ}
RS KOut=g
Ut KTAKGT =)
2 IF (KPLUMESEQ 1y e e _ _KTARGT=2
13 CALL TRANSF (X APL+ASAPL ,Q+KTARGT}
LY £ XPL AND aPL ARE THE X _AND A FN KTARGT PLUME LOCAL COORDINATES NoW,
is T {RGNI=IRGH+T -
s HIZ1.0/TANGLIREN) e
i SETANG (JRGN)
6 HPL=aHZIIRGNT) R
19 ) IF TIPLUNESEQ. 43 G0 TO 1ao
20 e HPLEHZ L IRGN L) <R
21 100 CONTIWUE
22 RLOC= [XPLLLI+HI)aTANG[JRGN)
AT REL =S RTTRPL (T e a2+ AFLI3) #0627
24 ) JIF (RPL.GTW.RLOC) GO Tg 2no0
3 TUTi2gTROUTaRTAKGT T 0 T
26 e o ._..DO 125 l=1y3
27 XP{iraxpPLil)
28 125 AP(I}=APLI(]}
L) wQ T9 35¢
30 . & _CHECK FUR INTERCEPTION
31 208 CONTINUE .
a2 ALSL.=APL{2}%e2 o {1s+505) N
3y T T E;KPLtziGAFLté]?i?tté?oathS)-SaselXPL!lJoHI}-APLcl)
34 c-XPLc2;-xPL{21+xPL|3:-KPL(3)~S-s-iXPLt||+Hl)-leL(1l+Hll
T CRiTxp®bB=AAeC
3% IF {CRIToLTe0,3 60 Y0 ana
37 Do {~BaSURTICRITI) Z7AA
is_ IF (Dot Tage} Go_To 300
39 TZ=XPLI1)+D*APLLL) .
40 IF (724l ToDeaORLTZsGTaHFL) GO Yo anp
Y DO 250 1=1,3
92 _ APLEIaxPLIL)+DeAPL{I) _
43 250 APtII1=APLIT)
44 PHLI=ATANZ{XP(3),.,XP(2)} .
- IF (PAITWLT+0.) PHE1=sPHIT+TWOP!
44 KOUTEKTANGT
TTTRY 300 CONTINUOE
48 RETURN
49 T T TR NS T
HPRYITY TOPETY
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LMSC-HREC TR D496763-11

LLE=ALBIN202eTPFS.I0PKT

| SUBROUTINE IOPKT (MyIRMIT XsR4ELT4P,y10}
L& __DIMENSION SiS00Q) . ...
k) C ess JOm}, SKITE TAPE, 1Oe«2, READ TAPE.
} [ MaM+]
5 G0 TQ (1004+200), 10 |
& 100 IF {(HeEwel) - HM=0
7 {=5eblM
B . Stl¥idm4 —
9 Stl+2)ax
_ 10 Sil+31=L .
11 S{l+)1mT
Ye o . SAleBAsR
13 MHaHH+ | .
4 IF _{HMM+LT,108) _ GO IO 500 -
i5 WRITE (10) IRMIT.(5(J)s Jm],500)
L8 1F (M Eu,100) WRITE (4,151}
i7 HRITE (64,1500 MMMy IRMIT,(S{J14Jm496,500)
18 ... 3502 FORHAT (ZXs12HM MM _IRMIT = 3110,5Xs1)H5 R E T P = ,6F13,6 )
19 181 FORMATY (/7))
20 e ___MHmZ e e s —
21 40 TO 500
22 200 CONTIWUE
23 IF (Hebwel) MMep
24 e __JF_IM1,G6T,0) —- —_ _.&o To 210
25 . READ (10) IRMIT,(5(J)s Jwl,500)
26 ____ . _210Q_JI=sSaMy e mm = e e e -
27 AmS (141
28 RuS({1+2)
27 ) Ewbii+3)
AU £330 5.1 B B —_—
3 PeS{I+5])
k¥ HMoMM+l o
13 IF (HHatGe100) MM=0
a4 508 RETURN
a5 END
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IMSC-HREC TR D496763-11

EE_E_-oALBIN?DZOTPFSoHAIN

] C ¢eo MAIN PROGRAM FOR DUAL PLUNME HWONTE CARLD SIMUCATION
r C_®et 1CALC=0 OR | FOR CALCULATING HEATING RATE, =2 FOR VIEW FACTOR
3 THCLUUE GEGM,LTST
_ 4 INCLUDE DIM,LIST
5 COMMON fTWOPLM/PP{2,3),51G1(2) ,PST(2}
o o _ _DIMENSION PL3).e403)4X(3),A03),KP(A)API3)
7 READ (5,380!) IcalLc
8 e .. F t1calc.eq,2y . B . .. 60 _to_25
¢ READ 15,30021 (IPPUTsJ)pJud43),51G(1,PSIC(IY, (=i 27
13 DO 23 1=1,2 e
IV T TTMRTTE (6,3903Y T TPPITNOT) J=1,3),516{1),PSI{T)
iz PSI{11eP51(11/57,29578 — o o
13 20 S1Gt1)aS[6t1)/57.2957R
S 25 CALL TAKGET . . o
S IF (1CALCLERQ,2] G0 Y0 20090
14 C #»¢ CALCULATION OF HEATING RATES
V7 TTTTTTFACTRE 2. A
18 40 CALL INPUT_ {NRGN.HI,FACTR)
19 7T "wag T ’
20 ___.BO 58 K=1,3 _
z1 . 00 B0 um1 RTHAX
22 00 S0 I=14yNSIDEA
23 50 HIT{iedsR1mDen
24 . .. __CALL BNUH {NSTART) -
FEI IF {IPLUMEZEQ,.3) REWIND 10
24 R i_ !.IPLUHE-E_Qoﬂl ” 9_2_ TO 500
27 DO 403 Iaxsl,[X
.28 DO_390 vAA=1, X
29 148 € LL RANDGH (Uy)
3 __KPLUME=} L —_——
3l IF (Vetle6asd KPLUME=2-
2 ___CALL _RANDOH [u)
33 ANURG . -
a4 CALL EMITT (NRGN.XNU UsH RIS, R1)
AT G0 T0 346
36 200 IF _§150sLueD) GO TQo 250
37 CALL SCATTR —
38 G0 TO 3i3a
3w 260 €ALL RALDGH Tu)
50 . THETA=TugPIeu
91 CALL RANDGH (U}
42 COSETAx|,=2401
N3 T T T TS INET AR SR T {14 CRSETACCOSETA]
KL _ TANETA=SINETA/COSETA
4 I0 CALL ZCUDRD TRIS.REsdsHeH1sdZ)
4 CALL ATTEN(IXPR,RIZRISH,JZ,2ESCAP)
Y] IF (IXAPR.ERQw31 GO YO 200
N P{l)aH=ny
5 PL21=R1*COSIPRITY
50 _Pi{3i=uIsSIN(PHIL} _
] Wili=COSLTA
52 Wl2)=SIHETASCOS(THETA
T TR Wil =S TUETASSTNCTHETAT .
St CALL TRANSF (PuX,dsh EPLUME, D)
g5 CALL IHTHCF (X,A.KPLUME ;KOUT XF AP
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LMSC-HREC TR D496763-I1

56 IF {KOUTeEQeOY _______ . _...G0_T0 3sg0

57 KPLUHE=KQUT

S8 RISaXP{Z)eXP{2lexP{IVeXPIM

a9 R1®SQHTLR1S)

50 HeXP{1)+H}

b IRGNI=zIKGN+]

62 LF_ _{HaGT HZLIRGNY L) GO Y0 100

63 DO 350 liX=l.IRGNI

64, o AF (ReGTaHELLTA GO To_asn

&b INDEX=E] X=1
_bb JNDEX=JRGN

a7 GO TO 3L.

48 380 CUNTINUL . e

a9 355 CONTINUL

9GO _TO 25¢ ____ ____ —_— e e ————

71 380 CONTiNUL

12 __1F {IPLUME.ER.3) GO _TO 385

73 GIMBLE=AuSISIGL1I19ABS(SIGI2I 1ABSIPSI (1)1 +ABSI(PSI¢2))
79 e, IE (GIMULE 4GTeleEvd o0ORe IXPReEQel) ... _ .. GO_TO 385

75 MM+

b S -3 T S £ J o . .

T "85 CALL ESCAP {X.A) |

78 390 CONTINUE

79 IF (IPLUME«EG.3) . . G0 TOo 400

T ___CALEL QUTPUT _{H14NRGNO} L, _

1 430 CONTiHJVE

42 GD YO 47 _ R e e _
a2l 500 CALL FRTAPE (H1 NRGN.2)

349 GO_TO 3%ed

ol C ese CALCULATION OF Vview FACTOR

6 _ ... 2020 CUNTINUE e e

67 C #ae -
48 __READ 15,30J01) HRAYNSTARTY _

[ IF [NRAYSLE+Q} G0 T0 3000
___?i.‘l CALL VFEMLT ‘le,A|EAR_'E_A_)

L2 Ml

92 . ___MMIlSSs=n e - —— e
¥3 NHITPan

94 _ _ MHIYG=D _ _ e

ng ) CALL RNUM {NSTART) >
_38 . DO 2050 K=ula3

g7 DO 2050 JebsNTHAX i

98 _ . bO_ 2850 Jel NSIDEA _ -

49 2050 HITII d k12040

1co . o e, e

141 2100 MsHel
10z IF tMsGT.NRAY) GO YO 2500
yu3 [

L1 B o CALL VEEMIT {Ls shEAREAD _—
ins C

a6 2140 CALL SORTHG (X,A) . .

ru? C

LGB IF {luaivk.Q) GO _TO 2200
Gy MMISSaHNISS+1 '
i R . G0 _TQ_2icC3 - . - - e e
111 C

THE
REPRODUCIBILITY OF o
ORIGINAL PAGE 18 PO
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LMSC-HREC TR D496763-11

112 2200 CONTINUE

113 TDK1=TDAREA

s IDx2=(D

115 IDX3=[0ISK*1

1lé HITIIDX1,iDX2,ID%3) = HIT(IDX14IDX2:]DR3)+1+8

117 MHITG=HAlTG+1

e e B TO 2H00 e e e o

t19

120 2500 CONTINUE R o L o

121 CALL VFUOUTP (NRAY.NSTART ,MHITP  HMISS,MHITGsEAREA}

122 GO TO 2Cc0 .

123 agce stop

124 3001 FORMAT (318) _
125 3002 FurRMAT (1eF@ealr O TTTTOTTTT ’

126 3033 FORNMAT (s 10X,6HPLUNE +12410Ky196LOCATION PP = ,3F7.4,12X,
127 1 THSIGMA woF7ea216X5KPSI = ,F7.2,8H DEGREES /)

128 3084 FCRMAT (/10X,2CHPLUME VERTEX ANGLE = ,F7.2,8H DEGREES 18X,
12% i T4APLUME LENGTH = JFFa2 77 )

139 END

ITY OF THE
FPRODUCIBILITY OF -2
CRIGINAL PAGE IS POOR
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LMSC-HREC TR D496763-I1

LLE~ALBINZOZeTPFS MAINS

INCLUDE GtoOM,yTsT

e . .. INCLUBE DIMLIST | . - he o e e
3 DIMENS]UN lPLHE{::J.JPLMEtlZl.KPLMEtlzl.xz(lzl.LrRutlzl
. 4 CALL TAHGET -
5 FACTR=§.p
e B 2223 cCALL INEUT INBGN H) ZFACTR)
7 902 Hap
8 .. ...DU 8g J= 1 g NTHAX
9 DO S0 =], ,NSIDEA
e DO 60 Kx=t,3
1 HIT{I,4,K)=0,.0
12 CALL KNUM(NSTART) e -
13 IF {(IPLUME«EWL.4) GO To 3ong
_L1d 1F {IPLUNE 4EQ, 3} o REWIND 10
19 DO BE Iwy1,12
& JPLME{l]eg
17 ‘KPLMEL [} =9
e e R TRUL g . —
19 14(1t=p
20 e B _IPLME( ] ) =g |
21 I0UT=3
27 JOUT=g
23 KOUT=p
<Y . _ .LOUT=g
25 NHIT=3
26 _ -.DPHETWOPI/12,.0 B —
27 DET=Fl/i2.0 -
.28 DU 2222 1XX = j,1x
27 O 1112 JUXX = 1,0x
37_ QHDETERH]H§_REG[pN_gEﬂgﬂj§§lDN POINT
3l I CALL RANHUBOM{Y) .
32 .. X=s_g s e e -
313 CALL EMITTINRGN s X3UH RIS ,R 1)
J34 f0.70 8 —
s € SELECT SCATTERING DIREFTION
6 .2ﬁlE(!SO-QU-G!REQ"IQ“3___w___.ﬁ___"__“__.m — ———
37 CALL. SCATTR
38 _ eove s e e e e
A9 TROPIC SCATTERING
__ 40 »3 CALL RANDOH(Y)
41 THETA = TwOPjaU
42 cee . CALL RANDUM(U) . S
43 COSETA = 1,4 = 2.8y
e __SINETA = SORT(147COSETASS2) —
45 TANETA = SINETA , COSETA
R X CALL LCOURDIRIS RIS J H tY 4 JZ)
+7 CALL ATTENCIXPR ,RI,RIS,H,JZs2ESCAF)
‘-]8_ — _________IF(_IXPRO_EQ-JI__GQ“T_U 2 e L e
q49 CALL ESCAPE(H M1, IXPR,R1,R15,ZESCAP)
5':]_________________ IF‘jjI_J.I'!I-___.ﬂ_!,__‘_______“_ N o e — NHITaNHIT+! —
51 FH=3,p
52 ET“_Q__-D e
53 Nats '
54 - CONT ] NUE Lo e -
55 ETAACOS[COSETAY
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LMSC-HREC TR D496763-11

S am_ kBmIESCAP-HY —
57 TF1Z5.LT.0e0) 1Zi10w12{0}%T
S8 L _IFliS.GE 0e0aANDL2ZS5ebTe240) RZ12)m12(20¢}
59 T T 2546k a2e0uAND.254LTa%e0) 121312127300
_._sC TFi254GEeeDoANDG2SelToba0) 1ZE41ILt4) 4]
&1 1F(£50(}L06'0|AND.£§-LT Be0) 1Z(5)=]1LtS)+t
52‘“‘________1_{:‘1506&.0800 ANDLZSeLTelDe) l2(5)=12{8)+1
61 {F‘lS-GL.ID.-AND.[S-LT"Z.' 1Z 7=l L(7)+]
BN MGGl 120aaND 25 L Te I a) T2ZIBYRTL(B) 4L
5h IF (254t o 1%aaAND.2SelTelba) 12(9)m]l(9)}
Y 1T t25+0L e lbeahNDL25LTalB,) TZ4IDISIZIIO) ]
&l TFUZ54Gt atBeeaND,ESsLTe20s) TZ01EIRIZEIESY
68 . TF(25.6L 42000 . Lolzti2ysizilay el -
&Y T1=PH .
0 T2=ET o e '
71 TRUPHETHETA=PHL1
72 1F (TRUPH.6TaThop] ) — .. TRUPHaTRUPH=TWOP]
R IF TTHUPH LT« 04 TRUPHaTRUPH+TWOP ]
74 e o BS I=1,12 o e
75 IF (PHIL+GTeTL oANDe PHIToLTe{TI¢DPHT) IPLME{II=IPLME(])+])
T o JF 1ETANGTeTZ JAND. ETA«LTefT2+DETI? -  JPLME(I)aJPLREL{I}+]
77 1F [THETALGTeTi +AND+ THETAeLTe(TI+DPHI} KPLME{I)=KPLHE(I}+)
14 . IF (TRUPH.GTeT1 oANDe TRUPHeLTW(TI+DPHI1} LTYRU{T }mLTRU(]}+]
79 T1=T1«0PH
80 _ . B&_T2=T2+DeT S
L . IF trdlj. GHTwUPl.UR.PHH.LT.D-) [OUT=10UT+!
82« IF tETA.ulePly) e WJouTsgoUTH
83 IF (THEIALGTWTWOPI) - KQUT=KQUT+1
.84 IF _(TRUPH,6TWTwUPL) LOUT=LOUT+1
Bh IF [JAXeNEWdX) N Lo GO To 11i2
86 HiRAJs} e . ) o
az o &7 l=l.lz -
4e e B7 NYRAJANTRAJ+IPLME(I I+JPLHES L} #KPLME I *LTRUKTII#IZ (1)
e HNTHAJaNTRAJ/AS
_ %0 WRITE (6,89 ({PLMECTIYylm1a12) [ JPLHE(J)yJoLs)2),(KPLHE(L) lum),12}
91 1 e LTRUTT ) oy 1al g 12) e {1 Z2C0) 4 0%1 412), 1OUT s JOUT KOUT.LOUT«NsNTRAJ,
92 2 WHIT L
93 BY FORMAT (///727H NO OF EMIT IN DEL PHI L IXs1219 77
N ] 1X421HNO OF EMIT IN OEL ETA  o3X41219_/7
ag 2 1X321HNO QT EMIT iIN THETA Jdxat2l9 2/
.38 3 14y 211N0 OF EMIT IN TRU PHI _,Ex,1219//
[Z] [} 1Xs21nN0 OF eMIT (N DEL 2 AXe1219 2747
98 5 AXa34410UT _JOUT XOUT LOUT N NTRAJ NHIT o 1% 2447
gy 1112 CONTiINUE ~ 7~
L1600 __IF (IPLUMEJEQ.3) ___GO To 2222
yoy TTTEALL OUTRUT (HIJNRGNg0)
_ 162 2222 CONTINUE -
B! GO TO 2273 K
L 3000 CALL FRTAPE {HWIWNRGN,t)
108 “ABal sTOF
10& . END__________"_““ o
dPRT,S QUTPUI
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LMSC-HREC TR D496763-11

LtL-ALBINZD2CTPF5.OUTPUT

SUBROUTINE OUTFUT (H1.NRGNsKODE) ~

1
| INCLUDE GEOH,L]IST e e = s
3 INCLUDE DIM,LIST
4 C_OuTPUT -
§ g1 FURHAT(ZUKnZHAU.F?.q|3x.2H9'1F713.3x.ZHC'nF7IJn3X.2HDU|F7.3.3x.
b 12HE= yF7e3}
7 T4 FORMAT 14X 413,6K,F9el i 149,8X 1PETOCY X, ELSad,113,7X,0PF10e5 )
8 _ . __. 9% FORMAT l/??l.]ZHﬁgi__AVERA@E_JJﬂxilﬂglggqlﬁfigl5;1 /21
e 333 FOKMAT ttHL)
_____ i0 883 FORMAT l/qX,QHAREA18X4§H NHUMBER 8% 4HAREA+3X»202X,
il t 13HHEAYT TRANSFER,4X) 4% 4HAREA v8X 8HHIT AREA 73X,
12 2 . SHNUHBER,AX, IR OF _ HITS ,6X,5HNUMBER,9X WSHW/CMZ
13 3 12Xy LIKBTU/SEC=FT2,0X 6HNUMBER )
s 9[1“£gBMAT(ZDX.ZHFu,F7o413Xg2HG'.F7-3,3K'2HH8,F7a3.3x,2HIu! 23,34,
s L2HJ= ,F743/)
. 16 1490 FORMATL // 40H) .—-—._PROPERTIES IN_PLUME REG]ONS 27
17 1102 FORMATL // 28H TP = { DEGREES KELVIN } /
18_ -} _26H TG - | DEGRFES, KELVIN ) /. e e
19 1 2B N = { PARTS/CM3 ) /
20 = ISH TAUP = ( = ) _ Y e
Zi * ISH TAUG = { = } 4
22 _2_15H TAU = | =) R 4 — —
23 '3 2LH HP = [ MICHONS ) /
A . 4.15H Azt S B T SO S
2% 5 IS5H MF = ( = ) / .
26 e o TLALH HZ - LEXIT RADIL ) pd ) .
27 1423 FORMAT (19H GAHMA %, 11F14e2 1
28 1425 FORMAT (/19,64 _ TP =, L1EL]45 )
29 BID2 FORMAT | J4¢6H TG =, J1EL11e5 ) .~
e e 306 FORMAT A [4,6H_ N__ %y 11E1Le5__ )
31 D12 FORMAT (U I4:46H TauP=®, I11E1leb } .
32 . 1B13 FORMAT t [4y6H TAUGS,y LIE€ENLeS___ 1 __
33 1907 FOHMAT ( I4:46H TAUm, J11E1]le5 )
34 1408 FORMAT { 149:6H_ 8P =, 11E11.45 ) I
s 1909 FORMAT ( T4.6H AZEws 31E1LeS )
s 141G FORMAT ( I4,4HRADFKw, I1EM}eS _ ¥ __ __ _ _  _
37 1412 FORMAT { [4,6H HZ =, 11EL11a5 ¢ 3
33 J6Z0 FORNATL ¢/ 40w DISTRIBUTIGON OF SCATTERINGS _AND_EM]SSIQNS THROUGHOU
39 IT PLUME /71
__40 1601 FORAMAT (6X,8H GAMMA =, LIFI0.2 )
4 1603 FORMAT (/149,10H NEMIT =, 31t10 )
42 _A6TH FORMAT (_ 149,100 _ 1SCAT =, 1ill0 ) o
43 1605 FORMAT ( 4,108 ISCORE =, L1110 )
49 . 1el5 FORMAT { I4,10H _ IMISS =, M1fto _}_ e = om————
4% 1457 FORMAT { [4,10H REEMITS =, L1110 )
_4a 1900 FORMAT (38HLTOTAL NUMAER oF EHI§§lQﬂ{ABSORPTION o +18411047%y
a7 1 SHREX =4F74147XyBHRADIAT =, PE1Z,456H WATES /)
48 1904 FORMAT {// 25H ANIOTROPIC SCATTERING 17}
w9 1986 FORMAT {(// 25H ISOTROPIC SCATTERING 171
50 .. . 19C9 _FOKMAT(LIH TARGEY NOe,§3) e
&1 3 FORMATLIX,27HON TARGET MAIN SIDE SURFACE)
52 32 FORMATLIX,I4HON_CONSTRAINT DISK PASSING THRU pl)
53 33 FOKHAT (IX,349HQN CONSTRAINT DISK PASSING THRU F2) .
94 . __IF (IPLUME.ER.4) GO TO 1a0
59 IF (NPPTLGEd]) GO TO 10D
67
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56 NPPTaNPPT+1
YA WRITELt&, 14001
88 __WRITE d6,1%02) :
5% WRITE( &,1403 | ( GAMMAXIJ) 4 Jm1,JRGN!}
40 K=Q
&1 DO 1904 I= 1,IRGN
82 e WRITE(531405) [4(PROP{2,14d)sJdm1,JRGH)
&3 WRITE(A 600211, (PROPISs]4J) sdml (JRGN)
e CLHRITECA, 149041 [, IPKOP(1,1,J)yd=,JRGN) _
45 WRITEC(S,1812) [, (TAUP(T JJ)ad=] JRGN)
b6 WRITECH,1813) 4 [TAUGULI sJ)sd=] JRGN]
67 NRITE (6,1807) I, (YAULI 3}y J=L14JREGN}
68 O WHITE(6,140B1{,{PROF(3s14J) eJul RGN} A .
69 WRITEG 6,1409) 1 , { CHIBTA(K+J), J = §,JRGN ) ,
70 ___  WRITEA&,1410) L, (XNHUL K+d), J-I,QRGN)
71 HZ(T+4) = HZ{1+1) = H} ' '
22 WRITE &, 1402) 8 o HItI*t) .
71 HZ{l+1) = HZ{1+1} + HI1
79 1404 K=K+JRGH N o o
74 C === 0UTPUT START HERE
e 198 _cOnTINYE o
77 IF{ I50 +» EG . Q) GO TO 1903
78 WRITE{6,1504})
Ty TTHRITETS 917 QAw@B UL oGD,QE
a8 L WRITE(6,911)5F¢56,5Hy5195)
ui GD TO 1905
82 (3903 wWRITE{&,1936)
B3 TF {IPLUNEEQ.H) G0 TO 200
B4 1905 ARITELL,1600)
Tay WRITE( 641601 ) ( GAAMAK(JY 3 J=1sdRGNT
ab ... L3 e e
67 DG 1632 { = 1,IRGN
BB LXsL+JRGN=] e o
By “WRITE(&,1603) I o« { NEMITtJX), JXsLslL X}
90 WRITE (6,4 1607) LL0IREMITIJX) sJX®L LX) )
91 LwlX+l -
72 1802 WRITE (6,1804) 1o (ISCATUIsJ)y Jmle~dREND
93 200 CONTINUL
94 __C FOR LOCAL THERMODYNAMIC EQUILIBRIUM
9y TRHIT = 0
36 ) DO 754 J = 1 ,NRGN
7 754 IRNITHIRM[T+IREMIT(J]
98 - XA 8 FLUATIM*IRMIT)
99 [4
100 DO 894 nfl,NTqRGT
1Qd IF (KODE,GTeD oANDas KeNE+XODE} G0 TO 894
_ 102 NCLOCK=UATA{K 1)
103 DO BF3 Lal,3
134 IF_{1B0UY{K)eGTe3sANDLLeNEL} GO TO B%3
s T TAF (1BO0UYIK) sG6Ta2+ANDLeEGe2} GO TO 893
tOe  WRITE (6,1900) M,IRMIT.REX,RADIAT
167 WRITELL,1989) K
108 GO TO (11,12,133,L
Y 11 WRITE(&,317
i@ BD TO 45 -
111 12 ARITElS,32)

THE
RODUCIBILITY OF
%gem@ PAGE 1S POCH
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11z ) GO 10 15 ) . e
[ 13 WRITE(&,433)
i . 1% cONTINWE I
1is PRINT 883 '
11s HARNAREA(K,L}
P! RGEKNT=234b
tie . RINGAVal.
L 00 14688 JsleNA
120, ... 60 10 (21,22,22),L
| 21 HTAREASVAREAIK ,J)
vod w10 25
123 22 HCHECK=(J=] } FANCLOCK+]
rad o HTARLAzCHINGUIKNCHECK, L=} . ...
125 25 CONTINUEL .
12a__ . 1F {HTAREAsLY,.1,nE=B) GO TO 1688 _ _ . ...
127 XaHITiJek,L)/M
L4y WNIRADIAT=HIT (D, K, L1/ XA/HTAREA/REX/REX
129 GNSETUSGN/Le 1353
V3 MRITE (6,941 JyHITIJeK L2 aJeONQNBTYUJoHTAREA
13t ' GKHNT=KGKNT+1 .0
|L_!2___ e e ﬁjﬂg’:AV=NINGAV+QN - e : . .
134 IF (RGKNTeLTeUATALK,Y) GO TO 1488
134 RIHGAV=KINGAV/IRGKNT=0e5) —
135 RAVBTU=KIHNGAV/ 11353
136 | ool JMRITE (6,95) RINGAV,RAVBTU
137 KGKNTmG 5
138 RINGAV=aLB._  __ __ _ ____ B e —
139 1688 CUNTINUE
_18) 893 CONTINUE
141 B94 CONTENUE
V42 . REYURN .
143 END

SFRIVE PINGEA
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LEL-ALSINZUZ'TPFS-P]NGEA

SUBRUUTINE PINGEA [CsPsA4ROGTSIPASS}

s DIMENSION CL10),P{3)sAl3),RO0TS(4,2)
3 Anaecxi“¥T121.xz.rz.zz)asoarctxz-xl)--z+(vz-71to-z+tzz-2|l--zl
4 IPASSal
5 EPSmleCL=10
.6 IF_(ABS(AUJ}IILTLEPS) GO YO 1
! WIsP{21=PL{LInALZY/A01)
8 .. wm2eP(3)=PUI)sAL3/ALT) — L=
) AZ1=A(2)7A101}
10 AZImA{3)/ALLD
i QI=CI1)*C(ZI-A21acz+C!31-ASI--2+C(4)0A21+c(5}0A31+ctbr°A2!°A3|
12 W2%=2e5 ¢C(210n?s-w1+z.n-cl31tA3|~w2¢C(ql-w1+C(5)-w2¢ctai-(Aal-wl
5 N +A21-n2)+c17ilE(ar-A21+c(9)-A31
v 6 q;gc(2l-wno-2+c(1)-w2--2+ctb:-wn-w2+cta}!y|+CI91-w20c:lo)
15 — 1f (ABS(uwl)+L.T<EPS) GO TO 121
4 CALL WUAPER{N1,02,93,X3A,XIMIAX1B,XIMIB,IFLAG)
Y IF 1{fLAG.E@.3) GO TO 191
14 GO _f0 122
L) P21 IF tAuS{W2)sLTEPS) GO TO 101
20 XlAsmewd/w2 .
2 Arpmiya
22 122 KZA=A2 10 XA+
237 - XZBEAZ  ex10+ny
za  R3A=A3LeXxiA+w? _ :
25 ) - X3IB=A3[exin+N2
26 . GO _To_ 132
27 I 1F (ABS(A{Z2ZiI).LT.EPS} GO TO 2
28 A32=A(3)/A(2]
29 WInP(3)~F(21%432
e L4 % |
Y X1Ah=X1 .
az X185
k% S TTRISC I +C (I OA32e02+L (6002
34 G2RZe09C{3)0AAZe N3 +CIHI*X1+C{EISAIZ*XI*CLEISWASC(BISC(TIOAL2
T35 Q3ﬂcll}-xl-°2+c(310w3002+cl5!tXloWJ*C(7]-xl+Cl9llw3¢C(ID!
36 IF tAu5{u1)eLT4EPS) GO TO 123
TArT T T TALL WUALEQ{UT s 02,03 X2A XNIMZAIK2BAIMZB, IFLAGY
8L _._1F 1IFLAG.ER.3) 60_TO !0
A5 GO0 TO 124 -
40 123 IF (ABSIW2).LT.EPS) 60 TO 101
41 K2Am=+Q3/ W2
§2 Xx2BoX2A "
T 43 124 AIAMAIZeXZA+NI
4 _KIB=AIZOAZBAW)
q5 T 77T TGd Yo 142
44 2 X1=P (1}
47 126P(2)
48 L1AaX1
4y~ T ITELE
41 _ x2A=w2_
s T kzb=x2
52 QI=C (3}
53 QZeClCIeX1+Clalex2eC(9) .
) DSBCClJ-Xl°t2+ctzi'x2-02+ci4lOXItxz*C(7)OXI+CI8)-12¢C!IUI
Ly T T iF  IAHS (Wi IeLTLEPS) GO TO 125
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56 CALL QUADER(G1,@2.934X3A,X1M3A,%38,X[H3B,IFLAG)

57 IF (IFLAG.EQe3) GO TO 101
__58 60 _TO 102 . .
) 59 125 IF (ABS(u2)sLT+EPS) GO TO 101
50 - XIAw=Q3/02
61 X3BuX3A
82 102 CONTINUE _
&3 GASHANGEIPEI1,P12) (PL3)IKTASX2A,XIA]
64 SHmRANGEU(PIL)L,PU2),P(3} X1BeX28,K3B)
&5 ROOTS{1,11%X14
&b ROUTS(2,1)3X24
TTTR? HOOTS(3411=X34
&6 ROUISL4,11=SA e
&9 ROOTS(1,21=X18
_.10 RODTS12,42)1=K28
71 ROOTSt3,21mX38 -
.12 ROOTS44,2)258 el
713 60 10 110
74 . lp) _ COWTINUE, — R
1S IPASS=aD
76 119 RETURN_ - —
7 END

71
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LEE«ALBINZOZeTPF3+PINGED

yoor T SUBROUTINE PTNGER (CiPsASHIN IFASSY
2 DIMENSION CU10),P13)4a(3]1,5MIN{4) .
¥ ”'“‘““““'aauaz:xl.f:.z:;i?ivz.zz)-sunrntxé XifotZe(Y2oTYiioe2e(Z2=2Z1)1002)
4 IPASS=1
Y EPSx|elL=20
e CHEcm-gc.:_nunnccal-A(zncml-ushci:0) R
7 ) TF 1ABSICHECKE}«L.T<EPS) GO TC 105
LI IF (ABSCAl1)).LTL.EPS) GO TO 1 | L o
§ TTTTTTTTTT U AzimaizisAail)
g AJIwA(3) /A0
- WimPiZI~azlePTL1}
V2 wZwPLl)=a3leP(1) _
13 xi--(ccu»-wl»c(9|-w2+c11u:a/tccv:+cts)-nza¢Ci9laaal: ,
WY o kEmA2usxaeWY .. o .
15 X3mAZjeal+Ww2 !
_ 18 GD TQ 182 _
) 7 1 IF (ABSTAL2))1.LT.EPS) GO 10 2
18 . Jhaz=aidasat2y . _
19 WIBP{3)=Al2eP(2)
20 . __ xi=Rin)
o 2=-tCl7l-KIOCI9Iaw3*c{io))IIC{8)+Ci9!'A32)
27 LARAIZeA2+W3
23 G0 70" 127
a2 K1=P(]) o
- T X28P (2]
13--(CITL:ﬁllgtB}-XZ*c(lu))fC(?l
2?7 777 102 T TEONRTINUVE
28 SHIN{tI=x}
2 SHINUZ2)=X2
39 o SMIN{3)=X3
ar snsnrqi—RANGE(Ptia.Ptz:.Pial.xt.xz.xsi
k¥ __GD YO M0
3377 T i8S T 1PASS=0
3 CHECK28C(71#P(1)+CIB)eP(2)+C(F1eP{3)+Cl30]
T TF (AUSICHECKZ)eLT-EPSI GG 10 D&
.38 WRITE(6.22)
37 GO TO 1D
38 106 WRITEL6,23)
R T T T TTIPASSE] .
40 . SHINLLYEP k)
Ty SMIN(Z)=P(2}
42 SHIN{3)=P(3)
43 SMINI4)=D.0C
44 110 RETURN
45 27T FORNMAT (3{TWaHTHE STRATGHT LTNE 15 PARALLEL TO THE PLANEs)
Y- 23 FORMAT (2X,36HTHE STRAIGHT LINE LIES IN THE PLANE)
T END

wPRT,S GUADEY
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LEE=ALBINZO2¢TPFS+QUADEQ

i SUHROUTINE QUADEQ (A+BrCoRREWXIML,XR2,XIH2)IFLAGY
2 INRITE=D
3 DiSCelos2=tsDoAeC
4 IF (DJSC) 50,460,770
5 50 IFLAG=3
- R XR1z=8/(2.0%A)
7 XR2=XR1 -
; s xlmasum:-olscutz.aou
7 X1MZs=X M)
L__io G0 _TD 100
1 40 1FLAGRZ
12 - _XRla=d/12.0%A) —
b3 XRZ=mXK])
14 XIM1=m3e3 :
15 XIMZa3.0
} i6 GO TO_k3n
‘ 17 70 IFLAG=}
18 e S®SURT(DLISCY ——
19 CAKRI={»B+5)}/{2,084)
P e LXBI={-DB-5)/02e0%A)
21 XiH1=542
— 22 XiH2=3.1
23 e CONTINULE
R4 _IF{IARITE.EQap) _GB TG 5
25 WRITE(A411) ALH,.C
3-SR oGO0 _TO (11231, 1FLAG e
4 1 WRITE{4,12) XRI.XIHI:XRZ XIM2
.. 28 GO0 10 5_
27 2 WRITELS313F ARLWyXIM1XR2,X]IM2
T G0 YO0 5
at 3 WRITEU(S,14) NRI XTME XR2,XIM2 .
a2z 5 - RETURN_
A3 [ FORHAT (/.21 33HCOEFFKCENTS DF QUADRATIC EQUATION,BX ,2ZHA®E1245,
) 34 * BXs21iB=sE12e5,8%,2HCa1E1245)
as 12 FORMAT(12X,28HUNEQUAL REAL ROOTS we= Xim (,E12.5,8H ) + 1 {,E£12.5,
ié *2H )2/ 933Ka5HX23 €3E12e5,8H ) _* | (9E12e542H }) _ _
37 13 FOHRHATLICX228HEQUAL REAL ROOTS mm= Xlm {, Elz Ge8H ) *+ | (,E12.5,
A0 *2H )4 /333K, 5HXZm _[pEVZe5,8H ) _*_ ] (jEJ2e552H }}_ |
39 14 FORMATL{ICX e 28HCOMPLEX ROGTS emm Xlm (¢E122548H )} * | {sE12a5,
40 92H }2/333%X.5Hx28 (4E12e8,8H )} * 1 {sE12a5,2H 1)
41 END

@PRT S QUICKP

FHoBmITY OF THE
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LLE=ALBINZO2¢TPFS+QUICKP

] SUBROUTTNE QUICKP (FPC,PARBsTCyRK)
2 INCLUDE DIM,LISY o
3 DYMENSION €2i5),C3(5), XNN(5)sT16)
_ 4 DATA €C2(1).€212),£2(3),c2¢9}, €215/
5 I =7201=7209"7264»i3543=105s
.._6 2 I -~ = = —a— 4 n = mmree x o —— .-
7 DATA  C3{104C302),£313),C3{4),C3(5)/
_g__________ _ﬂ___!n_'_l‘nﬂsnio(‘ s 1eD04a?5509 /
¥ DATA TilJ.T:zi.rts PoTi4), FiS)/
i0 i 2309.3225[]0'223“1|2[500|2]UQ./
I TRGN @ ¢
1z JRGH = &
E T NRuN » {RGN®JRGN
14 IRGNT = IRGN + j
15 JRGNI = URGN & 1 -
1 b XN = PC & 20.
Y PK = PC 7 PAMB
18 ANNEL1) = 495eXN e
19 XHN{2Z) = 1s41eXN -
24 ANNE3) = xN i
T2y ANNI9] = o9 ®XN
22 ANN{S) = ,BeXN
23 IFIPKeLE«&OD2)1GGAHMA m 25 + ,0250 PK
24 EF{PKeGT.600.)1GGAHNA = 17+ + 400)] » PK -
25 . GGAMMARGGAMMA/G,
26 GAMMAEG.Q
27 pO 191 J=1,5
28 GAMMA = GAMMA + GGAMMA
T T GAHMAXTJ) & GAMMA
ag .._ G = GAHNASPL/180, :
3t CGAMMALJ) = COSi6} . .
32 TANGIJ) = TANIG)
33 TANGZ2(J} = TANG(J)®e®2
34 TNG2LJ+1) = TANG2(J)
35 TTNG(J+|) = TANG(J)
Y 101 TTNG2IJ+1] = TTING(J+1)%e2
a7 TING(L) = 0a0
LY:] TNGZ{1) & Do
Y TINGZ(1]l= 3¢0
) ; . Hl m t./TANG{B)
q1 ) HZ(I! ® 8.0
42 HZ({2) = f,2
i3 HE(3) & C. 4
T H2{%) = dob
45 HZ({5) a 1.0
46 H2i6) = 240
q7 HI{7) B 4,0
48 H2(8) o 6,0
o497 HI(9) B B
50 __HZLID) = 1D«0 N
51 DD 192 i=1,10
) 52 102 HZt1) = HZU1YeH]
RS L=n '
By DO JC4 1 = 1 1RGN
- H2CUHE(IY = Hz(l1ee3

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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5é HiH2CB{l} ®= HZ{l+1)ee3 = HICUBE(])
&7 DO 104 J = 1 ,JRGN
58 Lut+l
59 VIL)Y = PI/3+0 ®{TTNG2(J+1}=TTNG2(J}}oHIH2CBIT)
-40 Xe PioHieo2e (TING2LJ+1)=TING2(J))o(HZI141)~HZEI))/VIL]
b1 PROP(LsI ) = XNNLJI®X
a2 PROPIZ2,1,J) = 2317,
43 HeHZ({+}1=H1
e IF[HsGTooSuAND o HalTo4s) PROPE2y1,J) = 2337c¢C2(J)u(HmeY)
5% IF{HeGEs4a) PROP(24sbsd) = CIC(J)Ie2000,
. b& PROPI3,1,J)%6,0
&7 PROP(J4§,5)%3,.0
Y- PROPIS ) J1=TEJloe2{xK=1}
49 PRUOP LG 1.J!-Pcax/a DePROP(5s14d177C
IR IE{PROP{As1 s} el TaPAHB)PROPI641 220 uPANB
71 PROP(7414JY=a2HS
.12 PROP(B,]sJi=efi28
P . FROP{9 [ sJ) 24152 R
A PROP{1QylsJlaad6t . ... i
75 PRUP (24l s JISPROPL 2y sJieey T
18 104 PROP(S;31,J12PROP{G5,1,J19¢Y4
77 RETURN
28 END
r e h

OPRY,S SCATIR
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LEE~-ALBINZO20TPFS+SCATTR

SUBROUTINE SCATTR

OF THE
RODUCIBILITY
76 ?ggigﬂﬂﬁﬂh PAGE 18 POOR
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2 INCLUDE DIMGLIST
3 € ANISOTROPIC SCATTERING
“ 904 CALL RANDOM(U)
g JFTU=ATK)I 7004701 ,702
s 700 ETAD=SAKT(SIeU)
7 GO TO 935
8 701 _ETAD=SA o . e R
) 60 TU 955 T
1 702 IF{U~CIKI703,704%,745
11l 7C3 PM213x{53~2+Ds{UsAK=A)])*52)
Az AFEAPM213.LT40.8) PHZ13%5.0
13 ETADSSA+5205JSURT(PH213)
_ by —GO_T0O 2C5_ _—
15 704 ETAD=SB
14 60 _TO 925
17 7os IF(U CZR)?D& T07.7CH
18 _ 706 PH213=155=-2408 (UsAK=C11®54)
19 IF{PAZ13,LT¢0.G) PH21380.0
20 ETADaSH+S54¢5H=54RT{FN213)
21 G0 TO 94%
ez 787 ETAD=SC
23 GO TO 2G5
L _7NE_IF(U~C3RIT09,710,718 -
' 25 T7B9 PM2133(S7-2¢00{UeAK=C2)®Sh}
76 1F1PM213.LT.0.0) PHN2123=0,0
27 ETADSSC+5495G-SORTIPMZ13)
) 28 GO_TU 935
29 710 ETAD=SD
o 60 TO0 955
ai 715 TF{U-CcdnNT712,713,714
32 712 PH213=(59+2.08 UsAK=C3]e58)
33 1IF(PH2I3.LT+0Gs0) PH213%0,.0
I . ETAL=SD~98¢SF+SQRT{PHM213)
35 GO TO 905
36 713 ETAD=SE
37 a0 TO 9C%
_as 714 ETADRPI~SURT(aKet1eG=U}?2,00(PI~SEI/ST)
39 905 CALL RANDOH{U}
40 THETD = TWOP] e U
q1 COETD=CUS(ETAD)
42 . SIETD=SIN(ETAD)
43 COTHU=COS{THETD?Y, v
o 4M SITHD=SIN(THETD]
45 SITH=SIN{THETA)
q6 COTH=COS{THETA)
47 ROX=S1ETOeCRTHD
48 REY®SIETD+S]THD
49" REZ=CDETO -
50 RX#® ROX*SITH+REYeLOSETACOTH+REZaSINETASCOTH
51i RYsaRUXeCOTH4REYaCOSETA®S I THeREZ#GINETASSITH
52 RImaREY*S{HETA+REZ#COSETA
%] THETAZATANIRY /RX Y
54 IF(RXIE1I2,103,1171
55 112 THETA=THETA+P]
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LMSC-HREC TR D496763-11

S8 GO TO 115 .
57 113 IF(THEYAILI4, 015,115
S8 114 THETATHETA«TWOPY
ay 115 COSETA = RI |

. _. b0 SINETA » SQRT(),wCOSETA®e2}
&l TANETA = SINETA 7/ COSETA

b2 COST = COS(THETA}

63 RETURN ,
b4 END ____

CPRT S SORTNG
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LEE=ALBINZ2O20TPFSS0RTNG

1 SUBROUTINE SORTNG (PaaA)
INCLUDE GEODM,LIST

T CORMONTRESULT 7 ID,IDISK IDAREASKRING ,KPH] DISTNS XX (23)
DIHENSION CU18).P{3)sA483),58TN{Y])

RANGE(X14Y1s714X2, YZ.zZJaSQRT(lxz =XL)o®Z+(V2=Y1}002+4{72=7])%e2)

ATRIGIXL oY S oZ1 4X2,Y21224X34Y3,23)=

3

]

5 DINENSIUN P1131,62(3) JRODTSI,2)
6

7

8 L. SQRTL  AX1e[Y2aY3)+X2e(Y3=Y1)ex3e(YImY2) )02

¢ ’ . tlUZI0IX2=X3)4220(K3=X1)+230(X1>X2))002

10 e $LY1etZ22-23)1+Y22(Z3~213+Y30(71=02)})%82 )/240
1t TWRIT S "7

t2 . PIa3.pdln92es o o _
13 - EPSul.Gh=y

g DISTNSw1.CE30 .

15 ID=9 -

14 DO 900 NDATAw; ,NTARGT L -

17 I01=3

18 00 500 llsi,in

K] 500 CtIiT)aCULF (NUATA,11)

20 __ ___1IF IIUOQijDATA).EQoS) G0 TO 441
21 IF (IBOVY(NDATA) EWed) GO TO 402
22 CALL PINGEAIC.P,4,RO0TS,IPASS)

z23 IF (IFtASS,EQ.0) GO TO 40D

29_ . . ___1CHOSLslHODY(NDATA}

-2 DO &CHL JIs143

26 e e PLIT1Y=UATAINDATA, fI*4l

27 601 P2{lI)MUATAINDATA,JI*7!

_24 IF {ICHUSE.LT.4) 60.To 404

29 ; DO 405 [1=1,3

in 405 Plilli=z.0%PLil13=-P20L1]) -

3l 404 CALL CHUSE(PF].P2, ROUDTSSHIN.IOUT) . ‘
3z __IF{IO0UT, HE.0) GO TO_Hpd_

a3 GO TO 492

a4 401 CALL PINGEBIC,P,A,SHEN,IPASS) _
i5 IF {IPASS.EQat?) GO TO 4D2

36 — GO _TO H4Cp

37 482 TCONTIRUE

38 IF (luOUYiNQﬁTAI.NE-b) GO TO &p3
a9 CALL DISK {14NDATASPAISHINIHIT) g
40 . 6O TO 442

LY 403 CONTINUL

42 . CHECK1aSMINI4)eA (1)~ (SHINCIIaP{}})

43 CHECK2®SMIN(H)8At 2=~ (SHIN(2I=P(21)

44 CHECKI=SHIN(4)aa(3l=(SHIN{3)=P{3}])

45 SUMCHK=ABS{CHECK 1) +ABS{CHECK2 ) *ABSICHECKD)

4o IF {SUMCHKWGTLLPS) GO TO 400
47 IF (IDTeNEZD) GO TO 43t

48 _1F (IBODY(NDATA).NE.5) GO TO 412

49 PLAISATRIGT SHIANCL)SHIN(Z),GHINT3Y,

] . DATA(NDATA,S) JDATAINDATAH) sDATAINDATALT),

51 . DATAUNDATA .81 ,DATA(NDATA9) 4DATAINDATASTO) )

52 PLAZ=ATRIGE SHINEL).SHIN(2),SHINE3),

53 . DATA{NDATA,8) OATA(NDATA19) sDATAINDATA,100 , . .
54 . DATAINDATA.itl.DATACNDATA 12) ,DATAINDATALLI) 3

8% PLAIATRIGL  SHINELFSMIN{Z2) JSHIN(S,

78
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1l

IF (IulSKk.NE.C) GO YO 1tan

REPRODUCIBILITY OF THE
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56 * DATAINDATYA,11) ,DATA(NDATAL12) ,O0ATACNDATA23),
57 L DATAINDATYA,14) ,DATALNDATAIS) DATA(NDATALE) )
58 PLAGSATRIGE SMINIIYoSHINGZ2)Y SHIN(A),
5% ® DATAINDATA,S) ,DATAINDATA4) sDATAINDATA, 7I.
60 . DATAINDATAL14) ,DATAINDATALI5) ,DATAINDATASLE) )
61 PCHECK=PLAREA{NUATAI=(PLAL+PLAZ+PLA3+PLAY)
62 IF tABS(PCHECK/PLAREA(NDATA) ) GTLEPS) GO TO 400 :
63 G0 TO 432
o4___ 431 IF (IBODY(NDATA)..Gle3) GO_TO 400 _ —e
&5 IF (IDYIEQel JAND. IBODY{NDATA)WLEW2)} GO TO #4123
4k 1IF {ib).kQe2) GO _TQ 415
67 60 Tu 489
68 415 HHI*RANGE (SHINIL) (SMINE2) ,SMIN(3) (DATAINDATAB) ;DATAINDATA,9),
69 . DATAINDATA,LD}} '
i GO TO 414 _____
71 413 HH]-RANutISMlNlll.SHINlZ) SHlN(S: DATA(NDATA.S) DATA(NDATA4), t
72 . DATA(NDATALZ) )
73 414 RCHECNashBUNDINUATA)
T o F (IBOUDY(HDATA}«EQa2eAND L IDJoEQeL) _ .. RCHECKSRBQNDU(NDATA)
75 IF {HHI2GToRCHECK «OReHHILT+RRINGINDATA,IDE)) GO TO 400
76 HL2__ CONTINUE —
77 1F !DlStNS.LT.SH!N(HI) “Go TO0 400
78 DISTHS=SHMIN{Y)
79 JUSNDATA
a0 IDISK=I0y
a1 TF (IBODY(NDATA) sEQs6) IDAREASIHIT
B2 _ XXUL)I=SMINILL) _— —
823 XX{2)=5M)N(2)
_._B8% XXL{3)=SMINT3)
A3 400 CUONTINUE
_— IF_t1B80DY(NDATA) . 6GTe3) GO TO 900
w7 450 INi=sllet . - ' .
aH EF {IuleGTe2) 60 10 900
a9 IF LIBODYINDATA)&GTe2 sANDe 1D1.ERa1) G0 TO 450
__.90 DD H21 11=},4 ¥
21 421 Ciil)=ge.n
.. 72 CI71=DISKREQINDATA,L) —
73 CiB)=DISKEWINDATA,2)
94 CI9)=DISKEQINDATA,3)
95 GO TO (4%31,422),101
36 431 Ci10)=DISKEQINDATALH)
97 G0 TO 401
78 432 Cl1I10}=DISKEQ{NDATA,S)
99 GO TO 4ci
100 720 CONTINUE e .
10l If (I%RITE+EQu.G) GO TO 302
102 WRITE(6,5) P(|l.Pt2).PlJ).A(I).AtZI-AIS)
103 IF tID«Ews0) GO FO 301
104 . WRITECA,7) ID,IDISK.DISTNSXX{1) , XX 12)eXX(3)}
105 G0 TO 352
t0s ABL___WRITE(6,8)
17 oz COBTINUE
_108 IF_(IB0LYIJD) EQ,4) GO _To_i1sdan
109 {DAREA=] . *
N0 e e LB TIDWRWea) 60 YO, 00O
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112 NTOTAL=NAREALID,1)
113 S5=1,0E30
114 DO 110 lI=l,NTOTAL
115 Tlew-RANGE(xxlil.xx(zi.xxta:.vzcrontlb.ll 1) VECTOR{ID,IT+2),
116 ¢ VECTURLID 13,30
117 IF (TVIbw GE«SS) GO TO 110
e 8SaTVIEw__ e _
119 : IDAREAS] B
120 o ___ 113 CONTINUE e e
121 77 NARCapATa{ID, 1} ™
.22 NFRUST=DATA(ID,2])
23 IF (IBOUY(ID)JNEL4) GO TO 101
129 . _P2FPLeHANGE(DATA(1D,8),DATA(LD, vrlggrgg[gilqgiw_
125 . DATALID1S) 4DATAUID &) ,DATALID, 7)1}
126 e o PITERANGE{DATAL{ID,5) 4 DATALID s 4) DATACID 71 9 XX( 1) XX(23 1 XXL3))
127 DOT-(UATAtiD.Sl-DATAlID 8110 (XX{1I~DATA({TIDWE}) !
128 . *IDATALID.4)=DATACID?1)#(3X{2)=DATALID4))
129 . +IDATALID,7)=DATACID10) )0 (XX(31=DATALID, 7))
1332 o . COSGM=DUT/(PZPLePIT) _
18] GANMAZACUS{COSGM)Y
112 102 PHI=PI/0ATALID 2]
133 T T TTTTRTDEantkusT —' -
k] ANGTOP=RTUP®PHI
135 IF (GANMAJGT#ANGTOP] GU TO 505
136 NF®{IDAREA=L)/NARC+1 i ; :
137 RN=NF J
136 PHIRNI=PHI®{RN=1}
tay PHIRNZ=PHI®RN
140 IF_{GAMMALGELPHIRII«AND GAMHAGLT.PHIRNZ) GO TO 105
T4l 1F (GAHHALLT.PHIRNI} GO TO 103
IR ¥4 NFsNF +] . .
143 T T OAREARIUAREATNARC .
K44 GG TD 135 ’
4% 103 NFuNF=]
P48 IDAREA= JUAREA=NARC
147 GO T0 {08
148 101 CONTINUL L
149 NF s IDARERA=L 1 /NARC+ ¢
150 _ 1F_{1BOVUY(ID}.LEL2 +0Re I1BGDY(ID}GELS) GO 70 106
151 F1TERANGE (DATA(ID, SIaDATALID &) DATALID, 7)o XX(2),XX(2),XX{3))
182 . PIABRANGE(DATAIID,.S)+DATALID, él.DATAI!Du?)-VECTOR(]D IDAREA,1),
153 ® VECTUR{{DWIDAREAL2)+VECTOR(IDIDAREA 3}
189 1F tPiTeLT.PlA) 6O _TO 491
155 PEOIDAREASLELNARCY GO To 108
156 IPI=lUAREA=NARC
15/ PIBaRANGE (UATA(TD 51 +0ATALID s TDATATLO 7T, VECTOR(ID.,IP1,11),
198 * VECTORIIDWIP) 423 VECTOR{IDIFE,3))
159 PTABR(PIlA+P IR /2.0
160 IF_{PiTo.LE«P1a8) 60 TOo 106
&t TTTNFEpFel T «
162 IDAREA]P | .
1837777 T TTG0 10 e T
164 191 IF (IDAREA+GT.NTOTAL=-NARC) GO TO j0é
e TPI=IAREA+NARC .
166 HiheRANGE(DATA(ID,WG) DATACID4) ,DATA(ID,7),VECTOR{ID,IP1,1},
167 T vtcrnnt1n.lP|Iéﬁ.v€t10Rclu TP1,311
REPRODUCIBILITY OF THE
ORIGINAIL, PAGE IS POOR
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168 - PLABR(PlA+PIB) /2.0

169 IF {(PLT+GE«PLAB) GD TD 104

170 NFSNE+1

171 IDAREA=|P)

172 108 CONTINVE -

173 tas IFLIWRITEEQan) 60 TO JODO

174 HRITE(6,321) IDAREAGNAREACID 1) 4NF VAREA{ID,1DAREA)
175 GO TO 136D

V2a 4100 CONTINVE

1?7 1¥ llule-EQ.zl G0 TO 1200

178 PRX®=XX{L)=DATALID,S)

179 PRYEXA( 2} »DATALLID &)

18O o e PRISXX(3I=DAYALNO, )

181 GO TO 1201

132 1200  PRAWXX(11-DATA(ID,H8) -

1e3 PRYmXX{2)=DATA{1D,?]

144 PRI=XX[3)=DATALIR,10)

1us 127 NRG=NCKINGEID, [DI5K) .

186 _PRMAGIPANGE(PRAWPRY 1PRZ10+0,0¢0,0.0) .

167 IF {NKGsLES1Y GO TO 1184

188 .. DO _MIS1 KK®2,NRG_

189 RAV&Rn:KH&ANCgID KK.IDISK)+RHEANC(ID KKel ,IDISK) /2.0
190 IF {PRMAGSLTLRAVER) GO TO 1152

191 1ol CONTINUE

182 KRINGERRG G

1737 G0 TG 1103 ™~

199 1182  _KRINGSKK=1 iSO
195 GO TO 1103

196 1104 KHING=]

197 1103 SIGNT=PRX*TREF{I0D,1+IDISK)+PRY®TREFLIDs2,1015K)

196 _ e ¥PRZOTREF(I1D,3,100S5K)

179 SlGNSaPRKOSREF(!D.I.IDISK)+PRY°SREFI!D|2|IDISK) .
WA ___ 8 +PHI*SREFIID,3sIRESK)

20t ALN&T:RANuE(TREF(ID I.IOISKI.TREF(ID Z.IDISKI.TREP(!D 3.1DISK),
202 * 00304000001} . S

203 DENOH=ALWGT*PRMAG

204 IF_{ABS(UENOM) 4LYale0F~101_60 TO 1202 o

zub ROTANG=31GNT/DENDM i

T S 1F _{ABS (ROTANG)#GTo140) ROTANGSSIGN(1.D4ROTANG)

207 CHECK=ABS(ACOS (ROTANG) ) .
708 . 1F_(SIGNT.GEen,0,AND+SIGNS.GE.D.0) 60 To 1301

269 IF (51GHT«LEsDsQeANDeSIGNSGE-Dall) GO TO L3010

210 ANGRZ2.OePI=CHECK, _ ____ . o

211 GO TO 1312

212 1301 ANGRCHECK e e e ———— .

211 GO YO 33ip

294 Laoz ANGs(.0 -

215 13ie COUNTRANG/DPHIC(ID)

e LID=DATALID, 1) o

217 KPHIRCOUNT+ 140

218, e AF _IKPH] Tl ]DL KPHI=11D-

219 ANGIsANUS180.0/P1

22¢ IDAREA= (KRING=1)ol | D+KPH]

22} IF {IwRITEEWQ.Q)} GO0 TO 1000 '
222 . _ _WRITEL6,1311) KRINGWKPHI,ANGI ,CRINGIJDsKRING,IDISK),! Q&_EA
223 1005 RETURN -
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FORMAT(IE)

1
2 FonniT(QE:o.sl
? FDRHAT‘I.IK-IHHEHISSION POINT.ZK.GHPlKlltnEII-5|ZX|6HP|KZI'o€ll-5|

* 2K 8HPIX3Vm,EN1+5,2X,17HDIRECTION COSINES.3E12.5)

7 FORMAT{3X,14HHIT TARGET NOeasl249%,46HIDISKn,12,4K,
¢ FHDISTANCER s EL1e5+5A s BHAI®yET1oB+3X ¢ AHXZm4EL 145 33X43HX30sET11+5)
8 _FORMAT(ZXA,}4HND IHMPINGEMENT)
121 TFORMATUIX, i 1HARER INDEXa,13,3X,22HO0F TUTAL NOs OF AREASa,13,5X,

. .%28HFRUSTUM (AXiS DIRECTION) NO+s13,3X,17HVIEW POINT AREA =,E10:4)
1311 FURMATI3X,24HCUNSTRAINT DISK RING NOes13,3X,7HPHI NO.s
* 13s3Xy1BHANGLE(CLOCKWISE) =,FBe3,3X,17HV]EW POINT AREA »,E1D.4,

. 3X.IIHAHEA INDEX=,137
END

JFKT 4% SPHERE

82
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LEE=ALBIN202%TPF5+SPHERE

I SUBROUTINE SPHERE(WAVE RADIUS , INDEXQEXT,QABS)
- 2 - DIMENSTON A(12042),8(120,2) S .
3 EQUIVALENCE (RARG , KXA) SNGLDOD4D
. 4 BATA KONTREJWLENGTH/ 0/ S SNGLODSA
S DATA LL 212/ SNGLDD&D
_& _ REAL SNGLOQRYD
7 - A Al ' AlS ' AR s AREA AREAL ARS . S5NGLOLOO
o B __ AL _ g k2 " Bl _» Bls t BR N BRS 3 SNGLO11G
] C CCAY ceExy CHIZER, cl R CONST CR » SNGLO120
10 o CRPR 4 CS5CA 4 DEN s DI :» DR s+ DXR 2 SNGLO3Q
1t E byt ’ BYR . D10Pe EN] . ENR . EXT . SNGLO1 4O
12 F FAC ) FACTOR, Fi____.» FIFTY Foy . FR 1 SNGLOIS50
13 G GKEAT HALF ONE » P ' RATIO , SNGLOSE
. H RER. __a RX N RXN r._ RXZ . _RYT . RYR N SHGLOL7O.
15 1 SCA N SIGE S{IGR SMALL THR . TI . SNGLO180O
D J TIGN 1R ’ I90 N TwoPl X N XL . SNGLO19D
17 K Yi ’ YR ’ z s ZER ' DARG DBLEF SNGLD200
L8 L PS1 _.» CHl ... GR _____v_ Gl v LA 2 B SNGLO21D_
19 CATA NN/120/ - SNGLO270
28 . _EQUIVALERCE (N,NUMBER) _ _ I S SNELO290
Z1 UIMENS IO CHE(1) ,PSTU1)+GR{1TSGECR) - SHGLO3T0
L2z EQUIVALENCE fA(1,3)CHITEIIotACI,2)4PST(1)) SNGLO3ID
23 | (R{Lst)y GRUIIISEBET,2)s GIL1)) SNGLO320
e . _COMPLEX |NDEX,JunEX,CARG____ . e . SNGLOYLO _
25 EQUIVALENCE (JUNDEX,CARGY, (XsDARG) SNGLO420
26 .. REAL SNGLE. ___ SNGLO43D
27 DATA ZER,ONE ¢Tn0, YHR.FDU HALF/D.nEa.IeOED 2.0E0, 3.050 4.050.0.550/SNGL0450
.28 DATA PisTa0P] /3,141592465,569268318508/ SNGLOY&D
29 T ODATA TIuN Z1.0ER/ SNGLD470
30 _DATA SHMALL,GREAT.FIFIY,010P&/Ee0E=35, 1-0E+35l50,Q;gJ_4_E_§I SHNGLO480C__
31 SHULF{vAKG) = DARG SNGLOD4Y0
32 . _SHURTFIUARG) = S5QRT(DARG) __ e SNGLOSO0
) REALFICAKG) = REAL{CARG) SNGLDSIO
34 AIMAF LCARG] 2 AIMAGICARG) _ SNGLOS20
3% EXPF{UAKG) =@ EXP{DARG} SNGLOS30
36 .. COSF(DARG) & COS(DARG) __ .. e e e .. _SNGLOS4D
37 SINF{DARG) = SIN(DARG) SNGLOSS0
¥ IFIXFIDARG) = IFIK(DARG) _ SNGLOS6C
39 ALOGF (DARG) = ALOG(DARG} SNGLOST70
49 . ABSF(DAKRG) = ABS(DARG) SNGLOSBO__
<1 FLOATF (I} s FLOAT(I) SNGLOS9D
42 DBLEF(RAKG] = RARG_ t _ SNGLDSDO
43 KTRL ® KUNTRL # 1 SNGLOB2G
LI .. G0_TO 12601,2002,2503) ,KTHL SNGLOB3O
4y "2001 CONTINUE SNGLO730
44 GABS = ZER SNGLO9BD
47 QRPR = JER SNGLDR?Q
48 - _COSTHE & JER _ ___ i SNGL 100G
49 ALBEDU = JER SNGLINtO
0 ____AREA_ = PleRap]See2 SNGL1o2D
St AREAL = AREA/(FOU®PIl) SNGLICJO
T4 ASSIGN 11 TO_ Juupn SNGLIDHO_
53 AS516N 17 TO Junpi . . SNGLIODSO
54 ... _A581GN 22 TU 4uup2 e e i ___SNGLI1D&G
5% GO TO 15033 SNGLIeTC
83
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56 C

84
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ENTRY QHIESCIWAVEIRADIUS  INDEXISIGHA 4REXT ¢QABS .BRPR.COSTHE, SNGLIDSO
57 C VALBEDO) SNGL1pY0
58 2002 CONTYINUE SNGL1100
59 T T 7T AREAT = BNE - SNGL1110D
ad AREA)l = QNE SNGL1120
&1 ASSTGN 1O T0 JuMPp SNGL 1130
62 ASSIGH 14 TO JuMpt SNGLI140
83 T T TR S e 20 TR gumMpe T T T T e e SNGL1150
6% G0 TO ICooo . o SNGL1§&60
8% TT TT¢TT TTENTRY T TCMIESTIWAVE(RADIUS s INDEX s5TGMA REXT ' UABS ,GRPR,COSTHE s SNGL1170
48 C 1ALBEDO) ) SNGL118D
&7 2003 cONTIWUE ™ SNGLItYO
48  ____ AREa = PIRADIUSs®2 L _SNGL1200
6% AREAL = AREA ) SNGL12Z18G
10 — . ASSIGN 18 70 guMen SNGL1220
71 ASSIuN 16 TO JUHP) SNGL 12RO
72 ASSIGN 2) TD JuMp2 SNGLIZ4Q
73 G0 TGO 1Caga 5NGL 1250
74 _ 10000 CONTINUE ) SNGLIZeOG
75 T TTUNuER T e THOEX SNGLI27D
76 ___SIGR__ = ZER o SNGLl280
71 SlG} a ZER - SNGL129%0
78 EXT = JER . SNGL 133D
7§ 5CA a LER LA SNGLI31D
8o _RPR = _IER SNGLI320 _
ul AR = ZER SNGL 1330
82 Al = IER SNGL134D
83 BR = JER SNGL3350
84 Bl s ER SNGL 1360
“ps IF{LENGTH.EWaN] LENGTH = NN ShGLi370
ub IFILENGTH.EQaNN) GO TO 11800 SNGL138D_
87 WRITE(6,15999) . SHGL1370
b8_ _1099% FORMAT(71HIARRAYS IN CALLING PROGRAM DD NOT AGREE WITH TiOSE 1IN SUSNGL1400
49 1RROUTIHE SPHERE) ' SNGLI4 LD
_ 90 STOP SNGL1420
21 Fi080 CONTINUE - JRE— SnGaL 1430
vz X = TWOPL#DRLEF(RADIUS)/DBLEF (WAVE) SNGL1449D
93 RX s ONE/X SNGLI4SO
94 RX2 = RXve2 | SNGLI4&D
75 N = & « IFIXF{X] + SelFIXKF(EXPF{ALOGF (X/TWO}/7THR)) SNGLI4T70
95 NJ = N + ) SNGL 148D
27 M s N = SNGL1470
98 L =N -2 SNGLISOD
39 IFIN«LESNN} GO TP 1000 SNGLISID
108 HRITE(61999) WAVE,RADIUS,INDEX X, N, hENGTH SNGL152G
1679 999 FORMATIA4HISUBROLTINE SPHEHE CALLED WITH WAVELENGTH = 2E15¢8, SNGL 1530
182 1114, RADIUS =,E16.8/24H INDEX OF REFRACTION ® (,2E15.8,9H)s KA 3 ,SNGL IS4G
103 ZE1548, 141 REQUIRES N = 4 14y 3ZH ARRAYS ARE DIMENSIONED BY NN = 5 SNGLIGSQ
194 3149/35H HECOMPILE wITH LARGER VALUE OF Nu.) SNGLtS60
tus T T T B 21 — T - - SNGLIS70 -
156 1969 CONTIHUE SNGL1SBO
1?7 T T T ERTZER 5 TEDEF (KT - SNGL1SY0™
158 CHItI} = SINF[(X) + CHIZEReRK SNGL 140D
1ud CHICZ)Y ==CHIZER + CHI{LVY*3.0RY . SNGUI1Eta
110 __ _CONST = THR ) SnGL1620
1y T THo 1 1AW T T T T SNGL1430
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i1z CONSY = CONST +_1%0 e SNGL 1640
113 CHI(I) =aCHI{Tw2} ¢ CHI(T=))eCONSTORX SNGL 1650
P9 1 CONTINVE e . S SNGh1660
115 CONST = FLOATF(N ¢ LL + 2} SNGLI&TD
114 [ etaded 120 2 FLOATIM o LL ¢ 2)0RX = X/FLOAT{2¢({N % LL} ¢ 5) SNGL1s80 _
17 DXR = CONST®RX = X/{TWO®CONST ¢ ONE) SNGLE690
118 Co-==RATIO = FLOAT(2eUN & LE) ¢ 1)eRX SNGLIZOD
119 RATIO = (TWOeCONST = THR)#RX — SNGLEZ10
120, _____ ¢ N0 2 _IxtLelgmi R " SNeiLl728
121 H = LL + | SNGLL730
122 DO 2 4 » j,LL SNGL 1740

LOCKH
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5 c ENTRY QHIESCIWAVEZRADIUS, INDEX+STGMA,QEXT,QABS+QRPR,COSTHE, SNGL1IDGD
&7 C TALBEDO) - SnGLinvo
58 2002 CONYINUE o SNGL1§0OD
59 AREA = ONE SNGL1110
49 AREA]l = ONE SNGL1120
Y] ASSIGN JO 10 JUMPO - SNGL1130
&2 ASSIGN 16 10 JUHPYL o o B SNGL1140
53 TASs1GN ZT To guwpz T T A 5NGL1150
6'*___L o GO TO J1c00a . e e e ; §NGL1I60~__
b5 4 TENTRY CHIESCIWAVE yRADTUS  TNDEX+SIGMA, REXT  GABS JQRPR,COGTHE s  SNGL1170
L € TALBEDG) ) SNGL 1180
&7 2003 CONTINHUE SNGL1t9D
46  AREA = PISRAD[US##2 SNGLI20D
69 AREA1 = AREA N SNGL12I0
70 — .. ASSlGN 10 TO_uuupa ) ) . sNGLiz220
71 ASSTIGN 1& TO JURP1 " SNGL1230
.72 ASS51GN 2) TG auUnP2 - SNGLIZ4%0
73 GO TO 12000 SNGL 1250
. _T% 10000 CUNTINUE SNGL1260
75 JUNDEXT =T TNDEX ] SNGLR270
76 __SIGR = ZER SNGL 1280
AT T T T s Tel TR ER T g SNGL 1290
78 EXT = [ER SNGL1300
79 SCA = (ER SNGL13lC
#a__ ___RPR = LER . . SNGL1320
81 AR o ZER SNGL 1330
B2 Al = IER SNGL134%0
83 "' BR = ZER SNGL 1350
y4 Al = [ER SNGL136D
b IF{LENGTHsEQa0) LENGTH = NN SNGL1370
84 . ___IFILENGTH.EQ.nN) GO _To 11000 SuGL13sO
% WRITE(6,41u%99) TSNGL13YD
88  i109%% FORMAT(7IHIARRAYS IN CALLING PROGRAM DO NOT AGREE wlru THOSE IN SYSNGLI40D0
89 T U TTTIBRUDTINE SPHERE) SNGL14ED
90 STOP SNGL1420
LR TI3G0 CONTINUL SHGL1436
92 X = THOP1e0BLEF |RADIUSY/DBLEF (WAVE) SNGLI44D
93 Ax e OMEZX SNGL1450
9y RX2 s RXee2 SNGL1460
25 N = § ¢ {FIXFIX] * GolFIXFIEXPFIALOGF(X/TWO)/THR)? SNGL147G
256 . N1 = N + ] SNGL1480
g7 ) = N = 1 SNGL1478
v8 L =N =2 - . SNGLISDO
59 IFINSLEsNN) GD TD 1090 SHGL1S1ID
o190 WRITELS,999) WAVE.RADIUS, INDEXsX,NJLENGTH SNGL152Q0
161 999 FORMAT{44HISUBROUTINE SPHERE CALLED WITH WAVELENGTH ® sELGe8, SNGLig3D
102 l1tH,y RADIUS =,E[5.8/24H INDEX OF REFRACTION = {,2E1548:9H)le KA ® ,SNGL1G4D
“Trold ZE158,149H REQUIRES N = 3 I9; 32H ARRAYS ARE DIFMENSIGONED BY NN ® , SNGLIGGOD
144 J14/35H RECOMPILE WITH LARGER VALUE OF NNe) SNGL1Gs0
Tus I3 T SNGLIS70
108 _ 1070 CONTINUL e SHGL 1580
107 CHYZER = COSF{XY SNGL1G9D
1y CHIE1) = SINF(X) + CHIZEReRX SNGL1&00_
o9 CAI{2) ==CHIZER + CHi(11e3+0eRX . SNGL1s1D
(W 1) CONST = THR B SNGL1420 __
1 S CT R S (- I VR SNGL1630°7
86
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12 CONST = CONST ¢ TWO SNGL 1640
1t3 CHI{L) waCHI{1=2) + CHI(I=l19CONSTORY SNGL 1450
114 | CONYINWE SNGL1460
115 CONST = FLOATFI(N + LL + 2} A SNGLI&T7D
116 Cow==sDXR = FLOAT(M ¢ EL ¢ 231eRX = X/FLOAT{26(N ¢ LL) & &) SNGL1480D
117 DXR = CONSTeRX = X/(TWO®CONST ¢ ONE) SNGL1490
118 Come==RATIO = FLOAT(Z2e(N + LL) + §)&RX SNGL1700___
119 RATIO ® (TWOeCONST = THR)®RX SNGL171a

127 € DO 2 I=Lbiaiis-l SNGLI720
121 I s LL o+ ] SNGL1730
122 DO 2 u = 1,LL . SNGL1740

122 1 - [ - ] SNGL1750

yed . .. _CONST = CONSYT = oWE_ . __ . . SNGL1760 _
125 Cru-we=CONST = FLOATI(LI + N + 1)} SNGL177C
124 FAC A CONSTerRyg SNGLI7BO
127 DXR = FAC = ONE/I{DXR + FAC) SNGLI770
p2d Cowm=eRATIO o FLOAT(Z8(N *+ 1) o [)oRYX = ONE/RATIO SNGL18OQ
129 RATIO  ={TWO=CONST = THR)SRX = ONE/RATIO 5NGL1810

134 — _2M_C_QNT!_NUL e i _ o SNGLIRZD
131 PSIIN) = SMALL SNGL1B3D

122 - WASLIM) = SHALLeRAT]O SNGLIBYD_
133 Cme==<CONST = FLOATIZ2e(N + LL} + 1) SNGL185D

E34 = _CONST = THOSCONST =~ THR SNGL1B&O

135 Commma CONST = FLUAT(ZeN + 1} SNGL1B70
Y36 €. DO 3 isy by SNGL1saD
1.7 L+ SNGL1890
128, U L« N Y SO DO ) S ———e SNGLIvUO
139 I 2 [ = 1 SNGLI9ID
149 Co====CONST = FLOATL2e] + 3} SnGL1920G
191 CONST ® CONST = THOQ SNGLI930
fq42_ _“__,.____§Jlll.'-PSIJ1+ZL___PSLLL1111£Q_SItRx SHGeLISYO__
143 3 CONTINUL . SNGLI9SD

144 1% L ® ABSF{PSI{L)Y. SNGL1960
145 IF(ABSFUPSI{21)2GT4ABSF(PSIILII) XL = ABSFIPST(2}) SNGL1970
148 Al = PSLLs)/s0L SNGL1980O
va’ AZ = PSI{Z2)}/XL SNGL1990

148 _ FACTOR = ONE/(XLoSYRTF({THR®RXBAL = A2lee2 SNGLZOODO
149 ] * {{THR®*KX%e2 ~ ONEJ®*A] = A29RX)®©2))} SNGL2010

150 _ . b9 % Imy.N e e B SNGL2020
121 PSI(1) = FACTORePSI(I) . SNGLZD30
L1152 HOLD = PSI(1) SNGLZn4a

153 FAC " PSI(IN/(PSTI{1)%e2 ¢« CHI(])®*e2} SNGL205%0
154 PSIU{Li = FACsPS5](]) e e e SNGL20&O
1b5 CHIUI} = FACeCHIL]) SNGLZ2n70
kS6 .4 CONTINUE e SNGL2DBOD
157 FAC = OHE/(ONE + Rxes2) SNGL2090
158 GRI{1) ==RX ¢ FaCeRX . SNGL210D

15?7 Gi{1) = FAC SNGLZ21I0

168 CONST = QNE . SNGL2120

181 Ne 5 I=2,.H SNGL213D
162, C2====CONST __ = FLUOAT{L) . SNGL2t40 __
163 CONST = CONST + ONE SNGL215D

E6Y RXH = CUNSYeRY SNGL2160_
16% DEN = RAN = GR({l=1} SNGL2170

tbé _FAC _ 2 OHE/(DENe®2 + GIl(i=1)ee2}) et e e SNGLZ180D
187 GRIT) =«pX 4+ FACSDEN SNGL2190
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168 ) GI(1) = FACeGI(lm]} SNGL 2200
is9 5 CONTINUE SNGL221D
170 FR = REALFUINDEX} SNGL222D
171 Fl = ABSF(ATHAFIINDEX)) snGL22306"
172 FAC % FRee2 & Flos2 SNGL2240
173 IF(FACsGT4D10P&) GO TO i5 SNGLZ250
174 EHR “ FR/FAC SNGLZ26D
1787 ENE T=eFi1/sFac TnGL2270
t7¢ T = XSSQRTF(FAC)_ _ _ o SNGL228BD
177 YR = KeFR SNGL22%0
178 Y1 = XeF] SNGLZ213A0__
179 FAC s ONEZ(YRes2 ¢ Ylwaz} SNGL22310
180 RYR s FAC®YR SNGL2320
LR RYI cmfFACeY] SNGL 2330
iB2 DYR = JER SNGL23YO
1483 nYl s /LR . SNGL2350
1HY IF1£eGT.GREAT) GD TO &b SHGL2360
L K a 85 ¥ IFIXFIZ) + GeIlFIXFLEXPF (ALOQGF§Z/TWO) /THR}) SNGLZ2370
teé — . JE12%KeLTs5oNt 60 _TO 7 SNGL2380 __
187 FAC s ThOey] SNGL2390
rus e VFIFACLOT.FIFTY) _GU To &0 SNGL2400
189 FAC = EXPF(FAC) : - SNGL241D
193 cl s-HALFeFAC + HALF/FAC SNGL2420__
[ DR =B HALF.FAC + HALF/FAC SHGL2430
192 FAC = _TWO#YR SNGLZ440 _
143 CR = SINFUFAC) SNGL 2450
P9y FAC = ODNE/(DR = COSF(FAC)} SNGL246D0
198 YR = FAC®CR SNGL247U
196 DYE % FACeC] SNGL 2480
197 60 CONTINUE SHNGL 2490

[ R CONST = JER___ SNGL2500 _
19y oo & III.Nl . . SNGLZSID
200 Cme~~=CONST = FLOAT(1) SNGL2520
701 CONST » CONST + ONE SNGLZ2530
792 FR = CONST#RYR SHGL2540
203 Fl = CONSTeHY1 SNGL2%50
704 DR a FR = DYR SNGL256T
205 Ul = F1 = DYI ] SNGL2E70
206_ FAC o ONE/[DRes2 + Dloe2) SNGL 2580 _
267 DYR E~FR + FAC®DR SNGL 2590
z08 bYJ =~F]1 - FACeD] SNGLZ600
2uy & CONTYINUL SNGL 2410
2110 GO TO 9 SNGL2620
21t 7 CONTINUE SNGL2&30
212 = MAXD{K.,N}* 5 SNGL2540
213 cousr = FLAATIJw1) SNGL2&50
71 FR I _CONST#RYR SNGL246D
215 Fl 3 CUNST*RY] SNGL2670
216 Cmow=aFAC s ONE/FLOAT{2%J + 3) SNGLZ4B0O
217 FAC a ONEZ{T®W0*CONST + ONE) SNGL2690
218 _ .. __BYR = FR = FAC#YR SNGL2700
219 BYI s F] + FACeYl SNGLZ?!D
220 C DO 8 I=JyNl,=1 SNGL2720
227 C i = J + 1 ; SNGL2730
122 0g 8 ftismyed SNGL 2740

¥ ) 3 i & ] = 4 BNGL 2740
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89

224 C==me=(ONST = FLQAIj!:LL SNGLQZ#P___
225 CONST a CONST - QONE SNGL 2770
226 FR w _CONSTeRYR SNGL2780
227 Fl = CONSTsRY! SNGL 2790
228 DR = DYR + FR SNGL280D__
22v Dl ® 0Yl « F} SNGLZ28ID
230 FAC 2 GNE/{URes2 + Diee2) SNGL2820
231 DYR ® FR = FacaDR SNGLZ2830
232 _ e YL = FI_+ FACsDI SNGL284G
233 8 CONTINUE SNGL2850
734 G0 10 ¢ X SNEL2B60
215 9 CONTINUE ) SNGL2870
236 CONST = FLOATF(N # 2) SNGL2HBO____
237 C DO 3t I=sN,i,=1 SHGL 2850
234 I A L T L~ SnaLavug _
139 DO 11 = 1, © SNGLZ71Q
240 { 2 L= SnNGL2920
241 TIGN ==TIGN SNGL2930
zw2 ___ARS _ = AR - SNGL2940
24) AlS = Al . SNGL2950
PHM ... . BRS _ = BR I 2 SNGL2960
245 Bls = ] SNaL297D
246 Coz==nCOWST = FLOAT(] + }) SNG(. 2780
747 CONST = CONST « OKNE SNGL2990
™8 L.FAC = CONSTeR) SNGL300G _
249 DXR = FACL = ONEZIDAR + FAC) SNGL3OID
es8 L. ER__ _ x CONSTSRYR. _ e —— SNGL3g2p _
2% Fl = CONSTeRY!? SNGLIN3C0
752 OR * DYR + FR SNGL3DYO__
253 o1 = DYI + F| SNGL 3INSO
294 FAC _E UNE/{DRes2 + Dlea2) SNGL3Ds0 __
2549 DYR % FR = FACsDR . SNGL3a7n
P8 DYl = F1 + Facepy SNGL3IIBO_
57 DR = ENR®DYR = ENI1®DY} S5NGL 30
258 D1 * ENRenY[ + ENI®DYR SHGL3100__
/59 CR = DXR - DR SNGL 3110
260 e cl L * § R e e e e ___SNGL3120
261l DR = GR{l) - oR SNGL3L 3D
62 nr =6lily =p¥__ —_— SNGL3140_
243 FAC 3 ONE/(DHeseZ + Diee2) SNGL3L1SO
264 TR ® FACS#{CReDR + CIsD]) SNGLIL6D
2465 Ti % FAC#(C[eDR = CReD]) SNGL 3170
T AR % TRePSI(I) <« FIaCHI{I} SNGL3180
267 Al * TRSCHI(I) « TlePSI(I} SNGL31 90
269 R £ DYR = ENRSDXR ——— SNGL3200__
269 cl ®= DYl = ENI®DXR SNGL3210

. 279 OR 2 DYR - (ENR®GRI1) = ENIeG] SNGL 2220
271 ot = DYl « (ENReGJ{I) + ENI=GR SNGL3230
272 FAC = ONE/(DRes2 + Dlee2) §NGLI240_
273 TR = FACO{CReDR + Clepl) SNGL3Z250
279 _ 1 ®_EAC*{ClenR = _CReDL) ___ SNGL3IZ&O
275 BR 8 TROPSI(I) « TlecH[!l]} SNGL3270
276 b1 = TReCHIL]) + TlePS](1) SNGL3ZBO
277 Aflel) = AR * SNGL 329G
778 All:2) = al BNGL)J?E
FEa Wilsl) + un BHul 331D
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289 Bils2} = B} SNGLIZ20

281 Ceam=aF AL e FLOAT(2e¢! + 1) SNGL33J0

242 L FAC & TWO*CONST =~ DNE SNGL3340

282 SIGR » SIGR + TIGNeFACe(AR = BR} SNGL33S0

284 S161 = S1GI + TIGN®FACe(Al » B1) SNGLI360

285% ExT = EXT +« FACe(AR + BRI SNGL3370

2496 . GO _TO_JUHPR,. {10,101} SNGL3I380
287 10 SCA 2 SCA + FACSIAR®®Z + Alos2 & BR%s2 + Bl®e2) SNGL3I3?D

248 . FAC ___ = FLOAY(le(I+2})/FLOAT{S+t) SNGL3400
289’ Cmc=m=a] * FLOAT{I#(I+2))/FLOAT I ®1} SNGL3IYLO

90 Al =(TWOeCONST = ONE}/{CONST = ONE) SNGL3420

291 Covo==az = FLOAT(2e1+4117FLGATLI# (Lo} SNGL3430

292 .. .. A2 | ®ICONST « ONL}elCONST + ONEI/CQNST SNGL3q40
293 RPR m RPR + A1eUAR®ARS + AI%AlS + BReBRS + Bi#BIST * SNGL 3450

= I I ; . AZslARsBReA]®B]) SnNGL34sB
295 11 CONTINUE SNGL3470

298 GO T0 20 SNGL3480

277 15 CONTINUE - SNGL3I4T0

798 . bYR = iER L ) SNGL3S0B
299 oYi = zER T T SNGL3510
320 CONST_ = FLOATFIN + 2) SHGL3520

g1 c 00 17 I®l,ls=] SNGL 3530

Vad H 5 N + | - SNGL 3540

M3 DO 17 Jd = 14N . SNGL3ISSO0

104 —— Y el = L SNGLI56D
3.5 TIGN u=TIGN ) SNGL3S70

306 i e ARS = AR 5NGL3SED

107 ALS a Al SNGIL3SYQ

308 BRS = BR SNGL 3600

109 BIS = B SNGL3s10
310 __Ce=e=-CONST = FLOAT(] + 1) SNGL3&20_
.Y E! CONST & CONST « ONE SNGL3&3O

3z } ___Fac _ % CONSTeRX SNGL3&490 __
T T oA w FAC - ONE/IDXHR =+ FAL) SNGL36SO

R ] FAC = DAR/{GR{I)®e2 + GIl])ew2) SNGL 3460

315 TR = FAC*GR(T SNGL3ISTO
ey TI 2-FAC¥G]I(]) e SNGL3580

17 AR * TROPSI(I) « TIeCHI(I) SNGL 34690

318 Al = TReCHI{I}-+ tiapSIl]) SNGL3700

39 BR = PSI(1) SNGLITIOD
32y B1 = CHI[1} SNGL3720

azi AlLs,11 = AR SNGL3738

12 Atl,2) = Al SNGL3740_

323 8{1,1) = @R §NGLazsd

tFL Bils2) = Bi SNGL3740

125 Cwm=w=FAC = FLOAT(2¢] *+ ) SNGL3Z770

ddb FAC 2 TWOSCDONST = oNE SNGL3I78D

327 S1GR 2 STGR + TIGN®*FACe (AR = BR} SNGL3790

yza SL6l * SIGI + TIGNSFACS{A]l = BY) S5NGL38OB
a2y EXT = EAT + FACe(AR + BRI} SNGL3810

139 G0 TO JUHPL,[16,17) SNGL 3820

LY 16 SCA = SCA + FAC*(AR®¢2 + AJ®#s2 + RR¢2 + pBlea?) SNGL. 3830

132 Cr====Al 5 FLOAT( e 1+2)}/FLUATIEE} SNGL2§40

333 Al “(THOGCONST = ONEI/(CONST = ONE) SNGL 3850
A3 KomemeeA2  m FLOAT(20141)/FLOATCIR(1e1)) SNGL3B6D __
33% A3 " CONST = ONENe{CONST + GNEI/CONST 5NGL 3870
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334 RPR = RPR + A1w{AR+ARS + Al*A1S + BReBRS5 ¢ BjeBlS) + SNGL3BB0
337 A2# (ARcEReAl#B1) SNGL3B?D
138 17 CONTINUE SNGL3G00
339 . GO TO 20 §NGL3ID1D
140 20 CONTINUE 5NGL3S20
341 SIGR xeTiGNeSIGR SNGL3930
342 SIGl 2=-TiGNeS1G] SNGL3IS4D
343 SIGMA = SNGLF{(SIGR®*#2 + SIG[®82)8RX2CAREAL} , SNGL 395D
e _EEXT _ » THWOSEXTeRX2*AREA SNGL3F60_
345 QEXT ® SNGLF{CEXT) SNGL39FD
348 AK A ® SNGLF LX) 2ANGLIFTA
147 GO TO JUMPZ,(21,22) SnGL3980
I8 21 CSCA_ w TADeSCARX2eAREA e e e e SNGL3g9g
349 Qsca a LNGLF(CSCA) SNGL 4000
3sQ___ €CAB = CEXT - ¢sCA_ - SNGLY4Q10 __
351 QABS = SNGLF{CCAE} SNGLYOZ0
152 CRPR = CEXT = FOU*RPReRX24AREA SNGL4D30__
153 URPR = SNGLF(CHPR) .\ SNGLYD40
Y _COSTHE » (QEXT - GHPR)/IQEXT = GARBS) L. SNGLHO50
155 ALHEDD = 140/(1eff + QABS/QSCA) - SNGLYDS&0
¥S6 . .22 REIURN_ ___ . SNGLY4B70
as7 EnD SNGLHY980
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LEE~ALBINZOZ2OTPFSeTARGET

i SUBROUTINE YARCET )
2 INCLUDE GEOM,LIST .
3"‘“"”“‘""“ﬁﬁku"flr;x]z.fna.rzi?Tfh.:za.xal.132.133.1.J.K.L.Nl.ﬂz-NunBER.
N 4 ! LOWLIM,H N
g DIMENSION PDUMI3),XDUM(3),ATOUNCY) ] ]
LI ggggsgil,ig.z!.xz,vz,zzw-saRTccgz-x111-g3515—11)o-thzz-zn)-ozr
7 ATRIGUXTI 3 Y1021 4%2,Y20422:1%3,4Y3,23)0
8 ¥ SWRTY AX16(Y22¥3)+X20 (Y3 =Y 11 4X3a(YL"Y2))002 ——
? +{Z10tk2ex3)4220(x32X1}+220iX1=X2) 002 )
.19 . —t{Tieel2eg3 42002321 ) Y30 Z1=22))002 17240
i MTXGULL,UI24U13,021,U22,U23,031,032,033) =
12 » UI1oUl2eu33 + Ul3el21eu32 + Ulieu12ey2s
13 . =U13*U220U3) = 43240231 = U33sY1Z2euzt
e Ple3.14i6%288 e
15 HALFPIsP /2.0
16 THOP1aP1s2,0
iy HOATA=G -
14 .;___E:::?:!:::LS:1?:?!::::::3::!13::::::2!:3::::2::?:"""
19 N
20 C DETERMINATION OF CQEFFICIENTS FOR_ gUADRIC .
i’ C 7 TTEQUATIONS DESCRIRTNG THREE DIHENS]ONAL SURFACES, s
22 d THEIKR CONSTRAINT PLANES . SKEWED PLANES,AND
3] [ ODETERMINATION OF VIEW POINT VECTOR COMPONENTS
2% ___C_____AND VIEw POINT AREAS FOR THE VAR]OUS GEOMETRIES
25 4
26 _Cese NTMAX= MAX. NUMBER OF TARGETS ALLOWED IN THIS PROGRAM (+GEs NTARGT)
27 C**e NRINGZNUMBLER OF RINGS ON THE CONSTRAINT ANNULAR D1SK
. _EE C {eGE, HAX(NH]NGI.NR!N‘GZI_J______________._ ——
2y Ceee NS'DEAs TUTAL NUMHER OF VIEW FOINT AREAS ON THE SIDE SURFACE OF
o __ e _t&RGET,nL:GQ:‘NNL:EE?l_i______.m.“_".__
3l Cese NTARGTNUMHLER oF TARGETS
3 C
3) h ““—.(:C-'I;-t T T T T e e e e T
34 C
15 C CYLINDEH
6 ____¢ - _—
a? 4 IPTIuUN=]
je c NNI=NUMBER OF VIEW POINTS ALONG ARC LENGTH
39" C NN2=LUHBER OF VIEW POINTS ALONG AXIAL DIRECTION
40 ‘¢ NRINUIaNUMKER OF YIEW POINT AREAS_ALONG RADIAL DIRECTION ON THE
qt < CONSTRAINY ANNULAR DISK PASSTNG THRU POTNT PE{X1D,X20,X30)
42 € NRING2aNUMBER OF VIEW _POINT AREAS ALONG RADIAL DIRECTION ON THE
43 C CONSTRAINT ANNULAR DISK PASSING THRU pOINT P2{X40.,X50,X40}
e < RADLéF:E&PlQEHQE"IHF“C?EINPER__-- - e
qy C RCPIZRADIUS OF THE INNER CIRCLE ON THE CONTRAIRNT ANNULAR DISK
44 C PASSING THROUGH POINT Pl(xln.XZG.xgot.
Y C RCP2=RADTUS OF THE INNER CIRCLE ON THE CONTRAINT ANNULAR DISK
4 C PASSING THHOUGH POINT P2(X40,X50,X40),
T497T C K10,526,X30 ARE THE COORDINATES OF THE CENTER "oF THE TGP
5o _t K90, 450 ,X60 ARE_THE COORDINATES OF THE CENTER OF THE BASE
51° ¢ - K70, X8D4X90 ARE THE COOKDINAFES UF AN ARBITRARY POINT NOT
52 d ON THE AXIS OF THE CYL{NDER
Y] C '
54 « FRUSTUN _ .
55 C

|
E
|
[
|
"
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_54 c IPTION=2
57 c NNi=HUHBER OF VIEW POINT5 ALONG ARC LENGTH
. 58 C NN2aNUHBER OF VIEW FOINTS_ALONG_AXIAL DIRECTION
59 [4 NRINGI=OPTIONAL, DDES NOT APPLY -
o0 C NRING2xNUMHER OF VIEW POINT AREAS ALONG RAOIAL DIRECTION QN THE
6 4 CONSTRAINT ANNULAR DISK PASSING THRU POINT P2(X40,X50,X40)
82 ¢ HADISKRaRADIUS OF THE CONSYRAINT DISK PASSING THRU P2
] C RCPI=UPTIONAL, DOES NOT APPLY
64 e RCP2=RADIUS 0F _THE INNER CIRCLE ON THE CONTRAINT ANNULAR DISK
65 [ PASSING THROUGH POINT P2(XH40,X50,X60),
Y ¢ HADIZU=RADIUS of THE CONSTRAINT DISK THRU POINT Pi(X10,X20,X30)
&7 C REDsA20,X30 ARE THE COORDINATES OF THE CENTER OF THE TOP
48 € — K48 X504, X60 ARE THF COORDINATES OF TWE CENTER OF THE DASE
69 4 X70.580,X90 ARE THE COOKDINATES UF THE ARBITRARY POINT NOT
70_ C e e — e _ ON_THE__AX1S OF THE FRUSTUM e
71 [
72 C PARABOLO]D __ e —
; C
L o IPTIun=)3 R e L
75 C NNI=HUHBER OF VIEW POINTS ALONG ARC LENGTH T
76 LG _NN2sNUNBER OF VIEW PQ;@Iﬁ_gLONg_QKLAL“DLBEgljon
77 C NEINut=OPTIONAL, DDES NUT APPLY
78 C Nﬂl“&2=EPH&EBﬁQ£n!!§#_EQJNT.BR§A§_£QOQG RADJAL_DIRECTION ON TH
79 C CONSTRAINT ANNULAR DISK PASSING THRU POINT P2{X40,X50,X460)
80 RAODISK=RADIUS_0F THE _CONSTRAINT DISK PASSING THRU P2 -
'S B d RCPI=OQPTEONAL, DOES NOT APPLY
82 _Cc____ RCP2eRADIUS OF THE INNER CIRCLE ON THE CONTRAINT ANNULAR DISK
B3 C PASSING THROUGH POINT P2IX40,X50,X60),
_ 484 ¢ X13,A20,X30_ARE _THE COORDINATES OF _VHE VERTEX
as C 4G X50.%X60 ARE THE COORDINATES OF THE CENTER OF THE BASE
86  C X701 :080,X90 ARE THE COORDINATES OF THE ARBITRARY POINT NOY
87 o ON THE AX1S OF THE PARABOLOID .
88 C
BY T T O T TELLIFSOIGT TUSPHERE 1S A SPECIAL CASE)
20 ¢ — - -
91 C IPTION=Y
°z_ NN1=tUMBER OF_Y1EW_POINTS ALUNG ARC LENGTH o
%3 C NNZ=NUMBER OF VIEW POINTS ALONG P}«P2 AXIAL DIRECTION
L S NRINGI ,NRING2wOPTiONAL, DOES NOT APPLY .
o5 c RADSHUNERICAL VALUE OPTIONAL,DOES NOT APPLY .
_96 C RCP1,RCPZ=0PT]ONAL, DOES NOT_APPLY
97 [4 X13,X264X30 ARE THE COORDINATES OF THE CENTER
98 c X X4Q 2503 X6D _ARE THE COORDINATES UF THE POLE
99 4 X704.X88,%90 ARE THE COORDINATES OF THE ZEROD MERICIAN
100 < . o ———— e . .
o1 C PLANE
.192 <
HVE] 4 IPTION=S
104 bt NHISNUWBER OF VIEW POINTS ALONG PleP2 LINE
105 4 NN2=UHBER OF VIEW FOINTS ALONG P2«P3 LINE
i0e ¢ NRINGI NRInG2=0PTIDNAL, DOES NOT APPLY.
107 d RAD®mHUMERICAL VALUE OPTIONAL.DOES NOT aPPLY
198 < Rc?lAﬁEaZFQEllgﬂﬁkz‘QQ§§_NDI"JEth.-““.-"_
109 C THE FOLLOWING ARE P1,P2,P3 RESPECTIVELY .
1iI0 € X1D0,A20,X30 ARE -THF COORDINATES OF A CORNER OF THE PLANE
11! 4 X401A55,X6n ARF THE COURDINATES OF THE NEXT CORNER,
93
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112 c CLOCKWISE ABOUT THE PLANE, LOOKING IN THE DIRECTION
1137 ¢ OF THE NEGATIVE NORMAL

AL c X70.A80,%90 ARE THE COQORDINATES OF THE THIRD CORNERs
119 c CLOCKWISE ABOUT THE PLANE, LOOKING IN THE DIRECTION
116 < 0F THE NEGATIVE NORMAL

147 C

P8 __c ANNULAR DISK . L ) i

149 C

1 20 ¢ 1PTION=A )

12l e NN1aHUMBER &F VIEW POINTS IN ARC DIRECTION

122 C NN2=wUHBER OF VIEW POINTS IN RADIAL DIRECTION

123 [ NRINGI NHING2=OPTIONAL, DOES NOT WPPLY

124 € RADISK=QUTER RaADIVYS OF THE BISK

125 C “HCPI=INNER RADIUS ©F THE ANNULAR DISK

126 € RCPZ=0PTIONAL, DOES NOT APPLY

127 € K10, K20 X3 ARE THE COORDINATYES OF ©1, CENTER OF THE DISK

128 d K40,453,X60 15 A POINT ON THE DISK, P2. VIEW POINTS ARE COUNTED
129 [4 FROA Pi=-P2 LINE IN RIGHT=HANU-RUTE SENSE WITH IT7S HORMAL
e C X7G,A83,X9n 15 _THE DIRECTION COSINE OF THE POSITIVE NORMAL

131 C

132 C"“'i“it'dv-ﬁ-oto-cv-.-o-.oo-.;o-c----conoacoul'oo‘oo .
v33 T CTTETCORTiwue T T TTTTTTTITTT T =
134 NDATASNDATA+} T
135 READ 15,2617 1PTIONsHNTNNZ+NRENGE, NRINGZ RADISK RCF1,RCPZ)RADISY
13&  IF_CIPTIUNsLE.oY RETURN

137 READ (592521 X10,X20+X30.X40,X50,X60,%70, X80, X90

§38 __WRITE {6,201) NOATA

139 WRITE {6,251) EPTIUN, NN1,NNZ, NRtNGl.NR!NGZ.RADISK RCPLyRCP2.RADISU
140 WRITE (6,252} xnn.xzc.xso.x“c,ng X602 X70.480,X90

L4t NTARGT=NDATA

| R IF_(HNNJeLE«l} HNNIm] e

143 IF ‘NNZ!LE.I) NNZ2o ] . -

pas _IF (HRINHGleLEL0)_NRINGI=L

145 1F (NKIHG2.LEL 1) NRINGZ®L

L46& NAREA(NUDATA 1) SNHISNN2

¥ HAREA(HUATAs2)eNNIeNRING]

148 NAREA{NUATA 31 2NN1eNRING2

149 RADISK=ABSIRADTSK)

150 RCPImABSIHCP L)

i51 RCP2=AMS (KCF2)

152 IF LIPTIONJEG.Y) GO TO %01

153 Niay+a/FLOAT(NNL?
154 NZ2= ) L/FLOATINNZ)

155 GO TO 962

156 701 HI']-Q{EEQAT(NNZI

157 NZotQ/FLOATINNTY

158 202 LaSQHT{{X40=X1010e2+(X50=-X201e92+(XH0=X30)0¢2)

157 TF {(IPTI0NsE@as? «OHe IPTIONERS) GG 10 BO1

1460 IF (IPTION«EG.2) GO To 802

16y TF (IPTi0ON.EQ.3) GO Yo BD3

162 GO Tu 923

163 801 RADEHAD 15K

1464 GO T0 93 : |
Ry 802 RADS(RADISK=RADISU)/L .

166 RBUNDU (NDATA)mRADTSU

167 GO 10 9C3

94
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168 892 RAD= (RADISKeez) /L
169 v02 RBOND(NDATA)Y=RADISK
170 IBODYINDATAIS{PTION
171 DATA(NDATA 1) =NNIL
122 DATA({NDATA42)uNND
173 RATAINDATA 43 ) sl
174 DATAINDATA %) =RAD
§i75 DATAINDATAS)uX1D
176 . DATAINDATA,b)=x29
177 DATA(NDATA,7)=sX3n
178 DATACNDATA,8) =40
179 DATACNDATA W) aXbp_
89 DATAINDATA 19} axbn ——
181 DATAINDATA L1 )aX7n
162 DATALNDATA,121mxng
163 DATAINDATAMLI3 ) eX90
184 RRINGIHLATA 1 1 =RCP )
185 RRINGINDATA,2)RCP2
186 "__'mﬁ__“_LF“(JfTiUN.Ng.QL__"“__"___m_“_________mm_“ _G0 _TO0 905
1687 CONEHT=L
188 L CVLEUXIC=X40) /LONERT —_—
1aY CVZe1X28=X50) /CONEHT -
1 CY320K3Cex8D) /CONEHT
191 ADDHT=CONEHTORAGISU/ {RADISK=RADISU}
192 KICo XL+ I #ABUHT e
193 A2u2X2C+CY2eADDHT
194 . ... K3o=X3CeCVIeADDHY e e R
1Y% 908 CONTINUE
Lve Blaxdo-x]0
197 B =X53=x20
pwB ____  _  _B3wxs3d-Xag
199 El1aX73=a47 . .
2090 —em e . E2=XxBi-x5g. —
201 E3aX9Q=X6Q
w2 R13X7G-X10
20 RzZeXBO-x20
209 R3=X93-Xan N —— -
0% BHAG-SUHT(Bleozogzoozoaso-ZI
206 e EHAGISQKT(E 60 24E20024E3402)
2a7” " ” RHAGRSGHT{R1ve2+R2052+RIs02)
208 IFIIPTION=5) tot,111,100
2u9 101 BETAﬂACUSIBI/(Ialn02*83°‘2l°0.5ll
2i0 —— . JELB3NIG3,1083 4802 —
211 i 102 BETA==BLTA )
21?2 _183 THETA=HALFPI=ACOS{H2/BMAG) -
Fa Y} [311=2COSITHETAY«COSI{BETA) “
74 T12=SINITHETA) -
215 11 3a S TRIBETA T sCOS I THETA
2!6_n“__“___“_J?lﬂ-blNQTHETAlggpgggglﬁg
297 122=COSITHETA)
2B 123mSINATHETAYSSIN{BETA)
219 1313 {NIBETA)
720 132300,
221 133=CUS(BETA) .
222 . . _HWRITE(&,2;2) et v e e e e o e o e
223 WRITE (6,203} Il||112|1’3
iy THB
EPRODUCIBH(;%O 00R
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224 WRITE{6,203) 121,122,123
225 WRITE(S,2031 131,132,133
26 lgllltx|o+i|2-x20+153-xso
227 JxI21+X10+122ex2n+1230X30
228 Kal31oX)1o+[32eX20+4]33eX3D
229 TFUIPTION=%) t1a4,1t0s)04
230 10% IF(IPTIUN=3) 125,108,105
231 105 IFUIPTIUN2) 10641575106
232 i 106 ClwlZioszsl3lee2 L
233 S C2mi2zve2+]32402
234 c3-12§--?+133--2
235 Cdx2, 9121012247388 132]
234 e LC5=2400 112081 23+1310133)
237 Cou2.3¢([220123+7220123)
238 . C7meZ.celJelZieKeldl)
239 CBm=2.54{ el22+Ke[32)
A CFu-240e(Jel23+Ke]133)
2 bt CONSTaJes2¢Kou2=Ralos?
292 ARITECE,234)
243 GO TO 109
244 iD7 Cle=(RAusliiles2sl210e2+]3kee2
24% T T C 2R [ F2Fes 2w 1220424 32902
244 Clmm{RALO]13)}ew 24123002+ 33%e2
24777 CHE e e (~RAG+ZaiTIo 1 Z+1210122+13151327 -
248 Cs-z.s-{-RAD--ch1|:§13+12|-12311§l§133)
2.9 Ca%240% [~RADea2e] 120} 13+4122¢123+41329132)
230 E7%=2.Ce(~1*RpADeazel 1 +Jsl2I+KNTIAY) _
251 CB==2,0¢(~]*KaADwss20 [ §2+J8]22+4Ke|32]
752 CPa=2,0¢(~1*2RADws20113+J0]23+K8]33)
253 CONSTam{]eRADIsa2sdes25Kna2
299 . . ____ARIYEt&,205)
755 GO YO 109 .
755 o _ . MDB CimlZieezeldiewz e
257 C2=12z2e02¢i372002
254 Clo[ 234224133002
269 Cinzet+ ([21*9[ 221311321
260 o C5m240%1121%523+13190233]
ETY Comzosetiz220123313241231
262 RAD2=RAD/240
263 C72=2.00 (U [21+Ka13L+RAD 20111 '
264 . CAnwd, oo {Je]|224Kel32+RAD2e112)
765 CI9mwZ,C*(J9[23+Ks]133+RAD28113)
2he QQNSTudﬂgglﬁynz+2.b-RAthl
267 WRITELl&,266)
268 109 WRITE(6,607) C1402¢CA,CH,C50C64C74CB,69,CONST,RBONDENDATA)
269 . +RBONUUINDATA)
270 XG1aLesh1/BHAG
T2 XG2wuLsBZ/BMAG
272 XDIRL*BI/BHAG
273 T T AT RGc=agl -
274 X25%X50-XD2_
27% . Xie=%60~%03
276 Cll=1]t
277 Ct2=liz2 .
278 Cid=lia
279 CHASE=T [ {eX40+1312eX60+113eK60
96
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280 CEND=m Y loXxidy+]112eX25+1k3ex36

281 WRITEt6,2081)

282 WRITE(64209) €11, €12, €13y CEND,CBASE

283 DISKEQINDATAs 1) mCEY

284 DISKEQ{KDATA.2)=C12

265 DISKEQINDATA,3)=C13

286 DISKEQ{NDATA,4)==CEND

787 DISKEWINDATA45)==CBASE .
288 NCRINGlHULATA.1}=NRING]

269 NCRINGINDATA,2}mHRING2

2v0 UDRANG=Z+DePlony !

271 DPHIC{NRDATA)=DRANG

292 "RRCPIaRBUND(NDATAI=RCPE

293 IF (IPTIONJEQL2) RRCP | =REONDU(NDATA) =RCP1 '
299 RRCP2akbOnG(NDATAYwRCP2

295 IF (NRIKG1l eLEWsl «ORe IFTION«GT+2) G0 TO 922 1
298 DRI=RRCPI/FLOAT{NRINGY)

297 60 TO 2%

298 L. w22 DRi=00 . . e ———

79y 92% IF INKINGZWLE.Q) GO TO 923

339 . LDRZ=RHCP2/FLOATINRING2]) —

il GO 70 924

W2 923 DR2¥Ga0 ___

) 924 00 9303 Jumi,2

U4 e 1F tJJeEWe] eaND, IPTION.GTe2} Go_To 930
ags IF (JJ.LQa2) G0 TQ 931

s _DBRIDRY - — e

a7 RHEAN=SRCPI+DR/2.0

Lus NRGaNRTING

n? G0 TO 932

3 __931 DREDR2 o

3t " RMEAN=RCP2+DR/240 )
At NRGaNRINGZ ——

313 ?32 DO 929 hKel  NRG

i CRINGINDATA KK 4 JJIURHEANSDRANGSDR

315 RMtANCINDATA KK.JJ)-RHEAN

3be ___"‘_“__“EﬂLANSHHEAN4DR - .

a7 ] CONTINUL

316 . 93Q__ _COMTINUE _ -

39 Uil2Xk=ul /BHAG

320 U12Y=B2/8MAG

321 ULl2i=d3/BHAG

322 . P12UI2sKioUI2XsR2aUI2Y+RISVL22

323 PLPAXsPjzUl2eul2X

324 . PIPAY=PI2U128y12Y -
32% PIPAZ=Pi2UI2eU122

126 PL3HAX=R1=P1PAX

327 PLIMAY=R2=PIPAY

329 . P13MAL=R3A=PIPAZ

1z9 Pi3MA=RANGEIPI3IMAXWPIIMAY, PI:HAZ.oan 00,408}

3319 UAIXEP I 3MAX/PI3MA

33} UAIY=P LIMAY/P33Na

332 UAIZ=P | 3MAZ/PI13NA .
333 U2SXeyAdYelU122=Ua3ZeU12Y

33y _U25YsUA3ZoUl2Xx~UAIXSUL2E — - e
116 U2Sinya tasU|RYmuUadyey 2%

97
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YREF(NDATA.Io?laRBOND!NDATl}EUAQE

TREF (NDATA}3,2)=RBOND(NDATAIOUASZ

SREF INDATA41,2)=RBUND (NDATA)OUZSX
SREF INDATA,2,2)sRAONDINDATA}SU2SY

3dq SREF(NDATA13,2!mRBOND(NOATAIOU25Z

A4? o TTX=TREFINDATA,1.,2)+X4G o

143 YTYRTHEF {NDATA,2,2)+X50

344 e TTZBTHEI‘(NDATA.S.ZI+X60 .

Y45 SSX-SI(tFtNDATA'I 21 +X405

144 SSY=SREF (NDATA,2,2)14X50

au7 SSZeSREF{NDATAL3,2)1%Xa0

N8 WRITELL.T41) TTAWTTY.TTZ455K,55Y,552

349 IF (JPTIUNWGT .2} G0 TO 921

3 IF (IPTI0H.EQ.2) . . RSAVE=RBONDINDATA)

154 IF {IPTIONGEQ.L2) RBOND{NDATA)=RBONDUINDATA)
152 TREF{NDATA.1,11SRECGND (NDATAT @JA3Y

153 TREF{NDATA 2,3 1 »RBONUINDATAY sUASY

354 e TREF(HDATAL3,1)sRBOND (NDATA)®UAZZ

356 - SREF(NDATA,1,11=RBOND(NDATAYeU25x”

b e OREFUINDATA,241)=RBOND{NDATA) #U2SY

157 h SREF (NDATA+3,1)1aRBUND INDATAI U252

5 1F {1PTIONEQ.2}) RBONDINDATA)mRSAVE

e 721 CONTINULE

60 _MRITEe,333) -
36l GO TO ti2

162 e d 15 CUB{RHAGO 1L an2sBMAGea28 (1250924100 002) -
3ed CZu{RMAGCFI12)oe24RMAGS® 2o ([ 220024]220e2)

164 CIn{RMAGET13) 02+ HMAGe®20{]1230924]133002)

16N C‘lHZ-OHRMAan-lIHI:2+BHAG=-2-(12!-122¢I3hl32) ]
1846 cs-z.a-mnnsoozolutl13+aMAGvoZ-t12“!23”3“1}3) )
367 o Coa®2o30 (HMAG* 920 120]13+8MAGH#20([228]123+1324133) -
3e8 . CTs-2.Gs(RMAGesZe el | I+BMAGR 2o Je[ 2 9KelL})

169 CB'-Z-GHRMAG-!2-IOIl?*BHAG'OZD(J¢l22¢K0132i)

A5 C973=2+4G*IRHAGee 2010l 1 3+BHAGY» 2+ ( e[ 23+Ku]33})

y7 1 CONSTR(RNAGS [ ToagaBMAGA s 2e (JenZiKseZ) e (AMAGIBMAGT 352
372 WRITEL&,210)

3y WRITETE 42071 Tl oC2,€3,€4,C5:C5,C7,C8,09,CONST™

374 WRITE{6,333) e

3FsT T GO 10 112

176 111 CE=X25¢E3+XBDeB3-X50°R3

177 C2oX30st1+XY0+BI-NE0%R1T

ara ____E3®Xx13eL2 +X7peBzex4geR2 )
ary T cuwsr-xm-tx&n-xat: KEneX9a1+X20% (XU0eXID=XE06 X761 +X 30 (XE08X70-X40
8% lexsp)

by WRITE{a, 2101

ag2 X1IAmXIL+RT7O=XH0
T3E3 XZA®X2U+XBU~AGD

3649 XIASKI+AFD~X60

38y T DATAINDATAVLE X1 A

186 DATAINDATA15)8X24

1a7 DATAtNUATA.lbnax:A

188 PLAI=ATRIGIX10,X2N, x3g.xaa.xso.xao.x7u.xsn.x9u)
Y'Y PR AT i G {XT0 X201 XD 1 KTGs kB0 1 XTORTA s XZAsX3A]T .
avo PLANEAllwAIM-PLA!:mF:L.A.Z

17 WRITE{6,612) CI1.C24+C3,CONST4PLAREAINDATA)

98
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392 WRITE(42331)

393 112 IF{NI=1.0)1303,113,100

3vs 113 IFINZ=T00 114,314,100

3195 119 JFLIPTION=58) 115,152,100

AYs 215 IFCIPTION-Y) 116,139,152

197 116 NUMBER®l .2

IVH . EXBIsn3eE2-B2eE3 .

199 EXB2uliebi=BleE]

407 EXBI=H2eb]-BleE2

3} TEABMAGE(EXBIos2+FXB2G e i+EXRAsE2) 0045

4p2 BXEXb1=b34{BIeE{=PJ*ED)I-B20(B|*E2=B2eEL)

402 BXEXBZ=UloiBlebZaB2sE | I~B3®({B2¢E3=BI0ER}

§GY . BXEXB3sb2e(B2et3-BIeE2)=B}e(BI*EL=BlIoEI)}

4gs EXBU4mEABL/EXBMAG

ugé . EXBSREXH/EXBMAG __ .. . A

qG7 EXB6mEAUI/EXBHMAG

918 FPR[=Plen] I

g9 LONWLINMaL .3

41 e . RELeR e+ e = e

411 117 GHAhSHZ'L.IR-.Sl

~y2 . uUPLiM=kenzeL

) IFtGMAG=L)118,100,1308

alt 118 Gi=GRAGenL/BHAG

415 G23GHAGPB2/8MAG

4is  _ _____ G3=GMAGeH3I/BMAG

4i7 IFCIPTIGN=1) 120,119,120

418 .. ..L1% _Rablus=rap _ _ ———— -

uiy . FGMAGm.Sen2eL R
H2Q AREASY 4 NeFGMAGORADJUSeFPH]

421 GO TO 123

422 . _ 12D BHGMAGE(IBI=G1)0024¢({B2=6G2)902+({Rl=Gl)e®2]40,5
423 [F L IPTIGN =2) 122e0214322 .
424 121 _RADIUS=RaD#BHGMAG e e
425 " TFPHRaFPHISRADe L1 N+RADS*2) 48,5 )

42éb AREASFPHR®{UPL IN=l OWLIM)#(2eDeBMAG=UPLIM=L.OWLIH)
427 LOWLIM=UPLIH

428 ___ . _ GO _TO 123 e e e e
N2y 122 RADIUSeSURT (RADSBMGMAG)

43D RAGaRADseZ-U4aneaARSLRADI®{LOWLIK=-BMAG)

434 “TRUG ® RAD#%2 < H.neABSI{RAD)S(UPLIM = BHAG) ’
432 FPRAD = FPHI/[6eNeRAD)

433 AREA xFPHRADS({RAGe8145 = RUG*S195)

3% LowLiIM 8 UPLIM_ i

Hib 123 Ma 1.0

434 124 PHI = {2,084 o 1-N1°PI o .

'EY A TTTIFIPHE - TWOPI ) :25.138.:38

438 125 N » ABSU ie/TANIPHI) )

437 BXEXBM = [ (HXEXBi1we2 + BXEABZ2ec2 ¢ BXEXB3#82)108,5 ) /N
440 BXEXB4 = BXEXB) /_BXEXBM

uyl BXEXBS = BXEXR2 / BXEXBH

442 . _bxEXbss = BXEXp3I_ s BREXBM __

4543 RHO = RALDIVUS 7/ (Nes2 + 1leb Joec5

ELE RVAP_ = He0 *_ (EXRY4_+ RXEXBY )

4G RVYPsHHUe {EXBS+BXEXES) '
446 RVIFP=RHQe [EXp4+BXLXBS)} | . e e

47 HYXM=RHOe (EXBHeRXE¥BY}

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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448 RYYMBRHO® {(EXBE-BXEXHBG}
gy T T T TRV 2 MeHU e LEXB 6=R XEXBS]
450 _ RVXBEBahADIUSs BXEXBH4/N I
451 THVYBEBsRADIUSe WXEXBS/N
Y RYZBEUXRADIUSe BXEXBSO/N
45% RVAEHSHADIUSeEXDY
454 RYYRHaRADIUSeEXHS = __
LY szEu-RAaIus-Exas
«Gh B IF{PHIIN2641264027 . .
49! 126 MRITE(4,215) PHI
458 60 TO 1.8 .
TR 127 IF (PHI = HALFPI) 126,129,130
4&0 .. _.128 RVX = RyxpP _ e -
46l RYY = RVYYP ,
4s2  RVZ = RVZIP
4b3 G0 10 137 !
wsy 129 RYX = RVXEB
465 TRYY ® HVYEB
BT I Fi‘:’_é__- RVL_EB
Yo G0 TO 137
468 130 _(F {PHI=pPY ) 131,132,433
e T3 TRVX TR RYRM
~TE RYY = RVYM
411 RVZ & RVIN
412 G0 TO 137
4ry THRZTRYE = =RVXBEB
TN _____RVY = =RVYBEB
475" RVZI = =RYZBEB
) GO TO 147
4717 133 IF (PHI =PI®1,.,5) [3%,135,13é
4 134 RVA = envap
'YL RVY = =HVYP
480 RVL = =RV[P
anl GO TO 137
442 135 RVX = =RVXEB
4d3 RVY = ~RYTYEB
4By RVZ = -~RVZEB
Gk GO T0 '137
4da 136 RVX = =KVXM
qa? RVY » =HYTH
48 . RVZ = ~RVIH
qud 137 VPl = K40 = GI + RVX
491 VP2 o X580 =~ G2 % RVY
491 VP3 = X60 = G3 +, RYL
492 WRITE L6421 4INUHBER, YPELVPZ,VP I, AREA
493 NFIX=NUMBER
494 VECTORINDATAWNFIN,4)=VFP]
495 VECTOR(NDATAZNFIX,218VP2
496 VECTORINDATAGNFIX,3)nVFP3
4§y VAREATHDATA, NFIx);hREA
498 HUMBER=HUMBER+1 27
gy T T H=leies
500 GO TO |24
551 T3B R = R + 140 .
502 _IFLGHAG = L)117,800.100 . N
hi)3 l.|9 NUMHLH "laﬂ
100
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504 FTHETA = TWOR] eN2
Y PHIO = 0.0
506 F_ 2 1.00 . :
507 140 2 » 1.0 .
5048 PHEL = [(Z.0¢F =« 140) sPIsNi
509 IF (PH11 = TWoOPI ) 141,100,100
sie 141 THETAL=TWOPE sl{2.0n®eZ=1sD}eN2
51l PHiZ2= PI e#Fs NI
nt2 . DARISHMAG2829(COS(FHIO) ) 0e2+BHAGee20(SIN(PHID) )02
G613 T DARFEHMAGa+2e (COSIPHIZ))an2+BMAGse2e (SIN(PHIZ))eo02
. 5l4 LOGLIM=BHAG-RHAGERMAGCOS(PHIO) /SQRT [DART]
5is UPL IH=gNAG=RNAGeAMAGSCOS (PHI2)1/SQRTIDARF)
146 _ _  Ax{BMALSHMAGle#2 o
517 Bu2,0oBNAGs (RHAGES2= KMAGwe2)
518 . _CmsRHMALe*2-BHAGes?, e .
519 161 IF lAUSIBHAG-RHAG).LT.IoﬂE lﬂl GG 10 143
Rrd RETHSCERMAGOFTHETA/{Ha UsBMAGE #20C )
w2l KFTABCERhMAGSFTHETA® [4.0%AnC ~Benz)/{8,0%BHAGSe20C)
w22 CAEB=EZ.DeCr _UPLIMB e e e
w23 CXIBz2.20C8 LuwlIHeB
w2q_ _ RTIFL=SQRT{A+BaUPLIM+CeUPL [Hee2)
n2h RTILaSURTI{A+BeLOWLIM+COLDOVWLIMes2)
228 FAREASRI TuSCatCAFReRIFL-CXIB*RTIL)
527 {F [BMAG=RHAG) 1HZ,y1%314Y
w28 142, Le=¢ " ML
529 . NUHARQ-RIFL6UPLIMOSQRT(CC)#B/(ZonﬂﬁuRT‘CCl’
530  _ _  DENARGWRTIL*LOnLIM*SQRI{CCI+B/{2.05QRTLCCY)
%35 SAREAS () 4G/SQRTICC)YI*ALOGINUHARG/DENARG}
532 GO_TO 145
533 143 AREA = HHMAG # FTHETA L] 1UPLIH = LOWLIM)} ‘
S __60 TO 144
Lib TT4% ASFARGE=(2.00¢CeUPLIM+B) /SGRT{ Bane2 = HusAsC } .
38 . ASIARGE-(2.0sCcelOWLIH+BE/ SURTI Beo2 = HooAsC )
ga7 CCe=C
538 FAREAS{ 12 0/SURTICCII*(ASINIASFARGI=ASIN(ASIARG])
539 145 AREA = FAREA + RFTABC®SAREA
540 146 DARO_ = HMAG®e2 s COSIPHIL/2sie92 % BMAGesZ ¢ SIN(FRHIE/2e)002
541 DrBMAGeRHAG/SUHT(DARO)
L ¥ S 1§Qt§IN(PHllfz.ﬂ)oR!/RHAG e e
543 AZSD'bIN{PHIllz.qstRZ/RHAG
SHY. AdsDeSINIPHILI/2,0)*RI/RMAG
q4% DANGWD## 28 {SIN(PHI1/2.0))e020COSITHETAL/2.0}
T L EPSE|.ntetl _—
s47 IF (AuSlAli-LT.EPS-AND ABS(AZI-LT EPSI GO TO 301
548 __IF (AHS(B1)elLTeEPSeAND ABSIBZ)-LT-EPS) 60 710 ap2_
. BYY DET=A{ed 2= -AZ2eQ 1
. 538 SaB2¢DANG/DET
66§ Teia2et3=A3eB2)/DET
§52. _ _Ua=BteDANG/DEY _ __ o .
553 V={AdsBl~-Al1*B3)/DET
4549 _  BPaTesZeveelil,n . e
Y] GR2eo(SeT+Uay)
.5586 Ra34¢2+¢Uos2={DeSINIFHI1/2,0) )02
857 IF{THETAL = TwhOPI )JIM7.147,148 ‘
558 147 QD = 1.2 e e e e e
559 60 TO F4F
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540 148 QD m=l,0 -

LYY 149 G) mimQ + QD ¢ (Qo*2 w 4,00P0R Jesed )/12.8 o P)
562 _ Gg2ey+yeud

563 Gi=S+TeG3

S64 GO T 320

56% acl G3®DANG/A3

566 FFimB}

567 FF2=BZ

568  HHi=w=H3eGd . .
569 60 TG acs ™~ 7 -

570 302 Gi=Ded_

s71 Frimdl

572 . _FF2=a2 e

573 HH]=DANW

S74 305  HHZ={D*SINIPHI1/2.0))e%2=G3se2

57% IF {THETAI~TWQFI ) 304,306,207

576 306 aD=143

w77 T T 60 0 ane

578 _ 387 av=-1.9 o

479 T 20977 TIF (AUSIFFIlALTEPS) GO LERELY

583 _ __ __  COEFGaFF1e82+FF2ae2

i1 COLFi=FF2ZeHHI FCOEF G

Lu2 - COEF2=(HH1e®2arHIoFF1882) /COEFD

L3 G2%CULF 1+UDeSURT(ABS(COEF 1#02=CDEF @)}

584 _  ___ Gl={HHI=FF2%G2)/FF|

5% 60 TO 320

a8é 3kl GZmHHI/FFZ -

o7 &l“QDOSHRTIABS{HHZ-GZOGZJ)

S48 32a CONTINUE

449 AHInZ o GeX10=440

590 e 15182.u'12£i 151 .
591 X61=2.0453C=Xs0 .
%92 Ax;nnuul.t-gggusrpaxl/z.n:/BHAG

593 AKT1=AXIHAG#B ]

a4 ALI2=xAXIHAGeHZ

5985 AXI3=AXINAGSB2

594 VPiaxylesaxileal

597 - VEZEXDIvAK12+6G2

LY A VPI=ke ) +AX]I3+G]

Lud InZ+140 '
00 . [F(THETAI-2400TwOP]1150,161,4151

sG1 150 WHITE &2 0 4INUMBER, VP13VP21VP3,AREA

602 NF ] X=RUAMBER

803 VECTONINUATAZNFIX,1)myP}

L _VECTORINDATAZNF1X,215vP2

6935 VECTOR{NDATAWNFIX,3)=VvP3

alb VAREAINGATAZNF]X)=AREA
Teu7 RUMBER ® NUMBER + leD

s08_ &0 _TO 141

09 151 PHIO = FRHIZ

10 F mF +l.d

st 80 T0 140

512 152 NUMBEK = 1.0

613 HDOTE = bISEI+B28E2+B3%Ed K
&14 AREA®H]®N2*SURT L (AHAGEMAG) #+2=-BD0TER2)
4156 HOREl.0/N]
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14 VERT=1s0/N2
&17 Yml,.0
ala 153 HmlaD
al9 IS4 QtaNle(Hw,5)ap]
620 Q2=Nls(H=u5lep2
b2l I3nNLe{H~=.5)0p3
K22 0 L WlENZe(vy=,5)eE]
823 WZENZe (Ve ,5)eE2
AR L BAmH2eIVo,S)eE]d
625 VEI=X4o+mi=Q1 ° - '
. aib VPRZEX50+n2-02
827 YP3sXad+nie(l
5238 WRITE(6v2l4?NUMBEKL“!E112334!£AJABEA
AR9 NF I X=NUNBEHR
630 VECTORIHDATA (NFIX,])=VP] .
531 VECTUOR{NUATA,NF I X, 2)myP2
632 . NECTOR(NDATA,NFIX,3}3UP3
PR VAREAINDATALNF I X )=AREA
&34 . NUMHER=NUMBER+1.n e
53% HeH+| 40
b e e IE{H=HOR) IS4, )84,155
8217 165 V = Y4l
e L 1FIVeVERTIL53,]153,100
439 153 CONTINUE
680 601 IF (IPTIUNGLE.S) G0 Y0 49% .
a1l . CALL OISK (DuNDATAPDUMXDUH,XTOUM,IHIT)
A%2 690 G0 TO_ 53¢ __. I
IR 699 CUNTINUE
XL IF_[IPTIONGER.5) GO To Sn1
545 COEF(NDATA,L)wC} -
"8 e . GOEFINDATA42)=C2
&4/ COEF{NDATA,3)=C3 . .t
48 . COEF(NDATA,4)=CH :
649 COEF LI{DATA ) mCS
_450 COEFINDATA,4)aC4h .
651 COEFINDATA7)aCY
482 _COEFINDATA.8)aca - -—
53 COEF(NDATA,9)1=C9
69 e . COLEINDATA,)D)=CONST
455 GO TO 503
L4506 501, DO 562 1ZERO=),.%
457 s02 COEF(RDATAVIZERDISC 0
558 COEF(NDATA T mCy .
569 COEF{NDATA+8)uC2,
460 . —— EOEF(NDATA,%}aC3 )
461 COEF{NDATA,1D)m=CONST
562 563 CONTINUE ,
543 IF (IPTIONGT.3) GO TG 500 .
668 . _DD 260 KKml,z e
b5 IF (Kketwel «ANDy IPTIONLGTe2) GO Y0 360
b86 e _WRITELE,43p)) KK —a
667 IF {Kk.E¥e2) GO To 25)
468 NRG=NRINGL
) GO YO 352 - ’
570 351 NRG=NRInw2 | | o e e
s 52 DO 372 JU=1.NRG
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672 WRITE(6,362) JdJd, RHEANC(NDATA.JdukkiuCRING(NDATA.JJ KK)
873 7 376 CORTINUE
674 350 CONTINUE )
875 560 T CONTINUE
476 GO YO 1D
T&77 2C1 FORMAT (1HE,1X,25RINPUT DATA FUR TARGET NOw 13 71
478 202 FORMAT (/25H TRANSFORMATION MATRIX 3
479 203 FORMAT ' SEL1&es I i
480 . 2C4 FORMAT(/3DH COEFFICIENTS FOR A CYLINDER )
abil 205 FOKMAT{/30H COEFFICIENTS FOR A CONE )
482 206 FORMATI/3SH COEFFICIENTS FOR A PARABOLOID }
543 207 FORMATI 6H C1 = 4 E12e& 7 6H C2 @ o« E12¢6 7 6H €3 = v E1206 7
6N . MBH CH m , E12.6 / 6H CE m , E12:6_/ 6H Cb w 1. EL2es6 / 6H C7 =
485 2 f_lz.a / &4H C8 = » E:z.é /7 6H C% = » Ek2486 7 9H CONST =
HBb n__“____“"é-ElZ-é-fl.-.,m_"_“._ - — . ) e
sH7 &07 FORHATI 6H C1 = 4 E1246 / 6H C2 ® , E12¢6 7 6H C3 ® , E1246 7
. Abd | 60 C4 = o E1246 / 4H C5 = 4 £1206 / 6H Cb = . F32.6 / &H €7 a
hBY 2 4 El2e&6 / 6H CA %, E12+46 /7 &H €5 =, E12+6 7 9N CONST = s
sva 3_ El2se 7/ 30W RROWD{NDATA), RBONDU(NDATA} v 2E1246 7 )
691 28 FONMAT(/4GH COEFFICIENTS FOR CONSTRAINT PLANES )
492 . 20 FORMATL  7H cll = 4 E1246 7 7H €12 =, E12.6 7 7H cl3 =,
ev3 T T Elzes /790 ceno a7, TTE1246 77 BH CEASER s E12+6 1
T 210 FORMAT{/39H COEFFICIENTS FOR AN ELLIPSO[D }
PN ZT0 FORNAT /300 CoEFFICTENTS FOR ATPLANE )
696 . 212 FORMATL  8H €l m o EN2e6 / 6H €2 m  , E1246 / &H €3 = 4 El244
897 . 1777 790 CONST 277 T E1246)
698 412 _FORMAT( &H ClL & o E12.6 7/ 6H €2 = , E1244 7 6H C3 = 4, El12s4
&99 W77 9H conST e, EY2e4,7734H AREA OF PARALLELOGRAM seELlZs6)
_ 700 214 FORMAT(3X,F5:0,5K , 4HVPI3,E1206,8%,4HYP 2 E1206,5X,4HVP3a,E1246,
701 s ax.SHAHEns.Euz.a: .
702 215 FORMAT( / 7H PHI = o E1Se8 ) o “
703 251 FORMAT (S514,8X.7F68e4) . ::; .
704 252 FORMAT_(1GF8.4) -
705 333 FORMAT " (/y1%,35ACONPONERTS FOR VIEW BUITNT VECTORS ¥
106 941 FORMATI1X436HREFERENCE POINTS ON CONSTRAINT DISK ,3X,
7G7 * ZHTU AFIGe5y2H 146XKs2R51,3F 105820 7,71
708 361 FORHATL/,23H 0N cONSTRAIMT D1SK NOer1Bs/312X47H RHEAN » 15X 4HAREA)
709 362 FORMATIIG 3X, EL1244¢BXE12068)
719 END

WPHT S_ TFAL«I&F

P THE
RODUCIBILITY OF 41
%gemm PAGE IS POCR
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LLL=ALBIN202°TPFSe TRANSF

N SUBROUTINE TRANSF (Xa1KPV,VP,;IN,10UT)
2
3 ¢ e THIS PROGRAM THANSFORMS INPUT IN XeCQORD SYSTEM T0O X=PRIHE SYSTEMe
4 C === IN AND 10UT REFER 10 CUORD SYSTEM. DO, CENTRAR SYSTEM.
5 € === 1, LEFT PLUME cOorDINATES, 2, RIGHT PLUME COORDINATESs
& L === SIGHMA BEASURES BETWEEN X1=AXIS AND _X1P=AX]ISe .
7 C «-« PSI MLASURES FROM A2<aXiS, ROTATES ABOUT X1-AX1S
A G mon X AND _XP ARE POSITION VECTORS, V AND wP ARE VELGCITY VECTORS,
] C
193 COMMOW /ThOPLM/PPI24,334516(2),P57112)
T DIMENSTON X13) oXP L) 1VI3T,VPIAT sXEI312VS 131 PPPL3)
T 1. 0 .
13 IPASSaQ .
i, DO &0 I=2,3 _ -
15 XP(I1=x{!) ]
bé VP(Ii=v (L)
17 XS{11=K(1}
18 SO NSOV URY
19 IF (ENeEyelOUT) GO Yo 580
-3 _IF _tiNetuen) | G0 Y0 100
Zy IF {10UT.EQeT) GO TO 2068
22 60 T0_3fg !
23 € ~--- TRASFLRM FROM o TO EITHER 1 OR 2
249 . _ 102 S1GHA=SIG(IOUT)
s . PSIHEPS{{]OUT]
26 ..BO 1106 Is1y3, e . _
27 IO FPPI11=PP{10UT 1) -
28 SINSSSINUSIGMAL K
29 C0S5=CUS(5TaHA) -
3D e o __SINPESINIPSIH}__ o
3t COSP=COSIPSIH] .
iz 120 XPIIlc(xllI—PPP[LL[GCDJS+IK{ZI'PPFIZD)‘SINS°SINP
13 “(Al3)=PPP(3)}oSINSeCOSP
kY XP{2)s(A12)~PPP(2))10COSP+(X{3)=PPPI3))eSINP
LS XP 13 Ts(Kk (1) =PPP (I I9SINS=(K{2IwPPPL{2)15COSSoSINP
s 1 4lXU3)=PPP13])eC055eCOSP
37 VP{11aV{{}CO0SS+VIZ)eSINSeSINP=V{3)1°5INSeCOSP
38 _NPL2}=V1Z2)eCOSP+V{3)&5INHP

3 VPU{3)oVi1)eSINS=VI2)oCOSSeSINP+V{3)*COSSeCOSP .

40 IPASSa]PASS+]

41 GO 10 3.3

2 € -=- TRAHSFOXN FROGn L OR 2 Y0 q . o

43 200 SIGHA=SILIIN)}

9 PSIH=PSLOINY 0 C - S

4y DO 210 1s§,3

KL 210 PPPAI)=FP(IN,T)

47 SINSESIR(SIGMA}

48 __CDSS=C0%(516H4A)

49 SINP2SINIPSIH}

a0 o . COSPECOS(PSIH) . o

51 220 XP(1)m X(1}eC0SS +X(3)e5INS *PPP{1}
52 XPI12)= K{h1*SINSeSINP«X{2)0C0SP«Xt3)eCO0SSeSINP+PPP (2]
53, P J)x=h[1]0SINSeCOSP+X{2)8SINP+X(3)eCOSSeCOSP+FPP{3)}
5% _ _____NPl1)= ¥(1}e{nSS +V(3)eSINS

55 VPili= ViIIGSENSOS[HP+VIZI°CDSP Ul3I0CﬂSSGSiNP
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56 VP(3)e=Y{ ] 1S INSeCOSP+V12)0SINP+Y{3}aCO0558COSP

Y TPASS=IPASS+1

58 GO YO aco

5% T € === TRANSFOKM FROM | 10 2 AND VICE VERSA

&0 300 IF (INEYeD «ORe lOUT.EQ.0) GO Y0 500
&1 1F (IPASS.EQant GO T0 200
82 o LF UIPASS.EQe2y = o _6GO To 500
&3 77T bO 328 jei1,a 7 i -

b4 X{l1}=axP(1} L

a5 TR0 VArEyppy T T TTTTTO T T AT T mmm mem ey

b6 GO TO 1an ,

i €30 CONTINOE * R

68 © DD 522 l=1.3 . . .

69 T T xtty=xst1) -

o . 528 villsvsiny .

71 IF UIWhITEERLtT GO0 TO &0C
72 RETURN

CRYTTTTTTTTEET WRTYE TUE, AT AR s Inl s RkP I IR 31 (VI el T,
74 . (VP11 e1%1,3) 4 INsIOUT o

1% T EE1 FORMAT (THGX XP m.203FB.4.2K147H V VP 3,2(3FB24,5X1,7RIN-0UTa,212)
76 RETURN

77 TTEnDTT T -

FPRILS VFLATT

PR——
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LEE~ALBIN2D2¢TPFS.VFEHIT

[ SUBROUTINE VFEMIT (10,K,A,EAREA}
.o 2 £ 19904 _TO READ INPUT OATA OF THE EMITTING SURFACE
3 3 1021, TO GIVE LOCATICN X AND DIRECTION A OF THE EMITTING RAY
4 OIMENSION X03),403),P103),P2¢33,P313),0C(3},5(3)
5 DATA Pl THOPI  HALFPI/3+14159, Ge2B8318, 1s57G79/
&

RANGE (XL 1 X20X3,Y1,Y2,Y31=5GRT(IX1=Y1)2024(X2=Y2) 002+ (x3=YI)002)

7 HTXOXI L X12Z9%13,X280X22,X23,X31,%X324%33) = X110X220X33+X2}10X130X32
O L L. L AX12%X235X31-X]30K22%X31=Xi1%X23eK32-X33eX12°X2]
9 IF {10.NE4D) ] GO TO 200
1o NEMITag -
1t i%RITE=C
12 & 10m3, lNPUT PaRrT__ | - e e
13 c TEMIT JTUENTIF{ES THE EMITTING SURFACE, SAME AS IPTION IN TARGET
P4 € *es IEMITal, WALF CYLINDER. 2, HALF FRUSTUM, 3,4, HEM]SPHERE,
15 C ese 59 PARALLELOGRAM, &, ANNULAR DISK,
_Lhe C 2o Ty FULL CYULINDERy 8, FULL FRUSTUM, ¢y SPHERE,
] tCC READ (5,191) JEHIT .
18 __ _ . _6O_T0 L1EC, 120,130 1490+150,1604215,1204330),5EM]T
19 c £1 ON TUP, P2 ON B8OTTOM, C IS5 FROM P2 TO PI
. 118 READ (5,192) RI,(P){IYaI=143)4tP20]),131,304(DCCL)o1m143)
Z1 HeaRANGEIPI{3) P1C2)4PIE3),P2(1},P2(2),P2(3))
2z fR2aR] .
23 RMEANER] .
Y e L BUBRE e e
25 115 CYm{PLl1)mP20§))/H
€6 L __E2WIPIL2)=P202)M/H .. S
21 C3a{PLI{3}=P2(3)}/H
28 EAREA=RNEANSPToR
27 IT {IEMITWGELT) EAREA=2,9EAREA
 J——— L - -
3l C BC 15 PERPENDICULAR To Pi1=P2 AX1S, EXTENDING FROM P2-T0 P3, R22P3oPz.
32 320 READ (5,192) RUA (P31 alasa3) siP2011 12142304 4P3(1),[31,3)
33 HeRANGEIPL(E1,P1(2),P1(3),P201},P2(2)},P2(2}}
3 P2=RANGEIPITL) P12} ,P313),P201),P20(2),P2(3))
3s DCUlY=tPAll}=p2(t))/R2
36 DELDI=tr3(2Yer2Uz))/R2 . e e
3 DCE3¥=tP3(3}=P2(3)])/R2
38 e RMEANSIRLeR2)72. S
a9 TVTX=(R2-R1) /4
oo . VIXSATANITVTX)
4} CVIX=CO5(VTX)
42 _ . SVTxesIngviXp _ e R
43 GG TO 11s
p— 1. B L 1
T 148 READ {5,192} R1,(PLIlYsdo1e3),60CUT},01%),3)
) EAREARTnOPIoR|eRY
§7 IF [TEHIT.EQa) EAREAR2.9EAREA
48 e B0 TO 181 s e o e .
49 c HORMAL [N RHR SENSE, PleP2-P3.
.50 15C READ (501920 (PALT)olobsd)adP2ET)y1%0133),(P3(E}yTm1,3) ——
51 HIZ23RANGEIPI(L} WPI{2).P1E3)sP201Y,P21(2},P2I3}}
.52 H23=RANWE(P201),P2(2),P213)P301},P3(2),P3(31)
%3 EAREA=H | 2aHZ *
- D LI21s(P2ULI=PIL1)14HE2 —
55 C1225(P2{2)=Pri2))/H]2

THE
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56 Cl23w{P2L3)=PL({3))/HID
5y T T T CZ3TE(PILTI~PI (I T/NES T
58 . . C232ePd2)ePRi2))4H2Y o
5y C2I3B{PI(3)=P2(3))/H2)
49 VHAG2R(L1220C233=C1230C232)992¢(C2310C123eL2300C121)002¢
&1 1 (C1Z1sC232ac122¢C2T3 11002
82 o VMAG2SGRT{VHAG2) e
63 T T e s tC1229C233=C1230€222) /VHAG
6% . LC12)=1C2315C1234C2330121)/VHAG o
88 DCIB)I=({C1219C232-C022¢C231}/VHAG
66 G0 10 161 }
67 4 FZ TS 0n THE QUTER RIM, THEREFOURE HIsASSTPESEIY. RISINNER RADIUSS
6B 16D READ {5,192) RILVIPLUINeT=3,4304{P2(1),1%8,3)¢1DC00},0m163)
69 H2SRANGE(P2( 1) P2t2) P2(3},PLL1),P1{2)4P1{3])
70 EAREAm(R20HRZ-RIsR1}ePI ————— -
71 GO TO 1w}
72 181 WRITE (6,3195) 1EMIT. RL,R24(DCII),1%1,3),{PL{E},late3d)y
73 . (P2011,i%1,3) P3ATT)+1m133)
74 GO TO oo , ) ]
75 VR FOWWAT (18 T T T T T e
78 192 FORHAT (I1GF8.0) N B ) . ~
77 TTTT195 FORMAT (7777310 ERITTING SURFACE 1EMIT =,]13,10%, 7HRI.RZ ao,
78 i 2F 843 .1nx.14HN0RMAL DeCu = ,3F8.s4 // DX, SHP1 © 33FBo#,
7 2 EX+5HPZ = 43FBs49,5K15HF3 = 3 3FB8:8 77771
B8 <
17770 T 0e8 60w 304 00 s4d Bob wse mne 820 608 195 000 608 080 S0 588 ono
a2 d 10=1s QUYPUT PaART
a3 e - S e e
B4 208 CONTINUE
BE CALL RAMDOM (RNE)
65 CALL RANDOM [RN2) _ :
87 T 7T T UTTBUTY0 V210022002304 240 3 25092605210 ZznnzauiulEHl1
BY 210 CONTINVE ]
g T TRELYRRL eH
90 GO TO 22}
A Z19 CALL RANDOM TRNI)
92 220 CONTINUE
w3 T T T RIER 2e sy T (RN TS -
94 _IF tRLLT.R1) GO YO 219
a5 T THELVERM (R2-ALI/(R2=R 13 .
v4 22t IF (IEHITeEQel «GRe JEMITLEQa2) THE(De5«RN2) eHALFP]
§7 IF (1ER}ToEUa7 wORe IENIToEGsB) THsTWOP1aRNZ
¥ 3 COSTH=COS(TH)
g T T S NTHaSINITH)
109 XN§aC3eUC(2)=C2eDC ()
R XM2sCisuC{3i~CcaeDC (1]}
102 AH3aCZeDCtL)=ClonC{2)
103 OSCHEHTKICTCZ1C32DC 11 4DCl21sBCI3I s KNI XHZ, XR3)
104 1F (ABS(DSCM}oLTo1aE=5)
10 T T TTOWRITE T16,302) JEMITLOSCHIEIVE2 CaDCT1T0C12) T3 XNT S XR2 XM
bOs o SPIsMTX(G4,C2,C3.C0STHIDC2},DCT},STNTH XM2,XH3) /DSCH
YA SP2aMIXICE04,63,0C¢1),COSTH,BETIT, NI, SINTH,XMI) /DSCH
168 5F3=HTX{c84C2, u..nctl:.nc:z).COSTH.an.xnz.slnrulzasca
109 {1 =P2ZU1¥HE Ve CasRLeSP L™ .
i1 X{715P2{2)+HELVeC2+RLeSP2

K(J‘=P2t31+ﬂELv~c1+RL-593
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IF_{IEMITOEQo? 4ORs IEMITWEG0B)
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1 GO TO 225
113 S{iInSP}
144 Si{2)a5P2_ _
$15 S{3}=SP3
118 GD T8 290 -
157 225 XH|mC2e5P3=C3a5P2
118___ AH2RC395P1=CleSP
1Ly XM3IsC[+5P2=C205P1
e _DSEH*MTA!SFI'SFZ.SP3pCI.CZ.CS XML, XH2,XH3)
124 IF (ABS(DSCM) L TaloE=g)
L122 SWRITE (£,302) I1EMIT.DSCH,C14C2,C3,DC(1},DC12),0C(3) XML XM2,xH3
123 StEIeMTA{CVTIX,SP2,5P3 SVTX.CZ.C3.0-nXHZ.XHJ)/DSCM
ke 5(2]=HTA(SPI.CVTX SP,C1,SVTX,C3, XML, 00, XM3}/DSCH_
125 SU3)aNTAISPLeSP2.CVTX.CE4C235VTX, XM1,XM2,0e1/DSCH ,
Ves 80 TO 293 . —— L
127 230 CONTINUR '
128 240 CONTINUE - r—mam— -
129 291 COSANuwsl.
130 LCALL BIFVDC (DC,TWOP! A} v e - —
134 DO 2492 [=1,3
132 L ELIYsPLULYARIeACTY) ) o .
133 Stlr=A(l}
B3 22 COSANGSLUSANGDGC ()51}
135 IF {IEMITAEQaT) GO TO 290
pie e e LE (LOSANGeLT,fle) —_— —-BQ 70 231
137 G0 TQ 2%g
138 . _ __25C CONTIWUE _ e ;
139 DiwRNjoH12
140 D23KRNZeH23
141 Ail1=P1l1}+Ci2i0014C2210D2 <
U L UKL2IBPLI2)¥C1229D14C2320D2 —
143 X{3)aP | [3)+C123e0t4C2323eD2 .
P9 e . B0_T0Q 264 —
145 260 CONT]INUE
116 DCLa(P2IImP1L1))/R2
t47 DC23{P2(2)=P1i2)) /K2
48 0C3=(P22i N =PL3))IR2 e et e .
149 241 RR®RZo54KTIRN])
150 e e IF IRRAuELR]) i - __GD _TO 262
151 CALL RANpOH {RHY}
vs2 - GO TQ 26}
153 262 THeTWUPjeRN2Z
484 COSTH=SCOS{TH) _ . e
155 SINTHeSIN(TH!
156 L KMI=DC(21eDC3aDCL3)R0C2 e
157 XM2zDC{31eDCt=DCI}oDCI -
158 XH3aDC(|)eDC2-0C(2}eliC] ——
i57 DSCHaMTA(DCIL}DC(2)sDC{3}0CTaDE2,0CAvXME XM2,XHD)
el IF (ABS(USCHMI WL TeteE=8)
161 SWRITE {6,302) 1EMIT,DSCH, DC(I).Dcczl.DC:;).DCI.DCZ.Dca.!MI AM2,XM2
ez uxenrxtu..DCIy:,octsl,cosrn.acz DC3+SINTH,XM2,XM3)__/_pSCH L
143 H2=nTXIDCI1) 0. ,0C13),0CH,COSTH,DCIo XN ,SINTH,XM3) / DSCH
164 Banntxtuc{ll.nct;:.n.,uc:,Dcz cosra.xnl.xuz.s:nrn; v nscn
1&5 AiF =P {1}+8B)eRR
i5é e X{21=0) 12} +B2eRR .
167 A3 apli3)+d3aHR


http:I=DC(2)*DC3.DC
http:11.Lf.91
http:XMI1IC2.bP3-C3.5P

LMSC-HREC TR D496763-I1

168 264% DO 265 [nl4d
169 265 5(1)e0Cii}
170 290 CALL DIFVOC (S.HALFPI,A) .
171 IF (iWRITECEQa0) G0 70 300
172 HEMITeNLMIT+1

T IF (NEMIT+GTel00) G0 To 3880
174 WRITE 16,30k NEMIT{X(1) 210430 46A 0 Ea0423)
175 3O CONTINVE )
176 301 FORMAT {123H NHEMIT X A 211242(4X,3FBed) _} o
1727777777 7 302 FORMAT 1,2BH 1EMITs DSCHM. €11 Ci2 SO ON JI15.E14,5//710X9E1245 /)
(A . S80 RETURN
179 END

WERTS vEDUTF o T T/
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LMSC-HREC TR D496763-11

LEE«ALBINZO29TPFSoVFOUTP

1 SUBROUTINE VFUUTP (NRAY NSTART yMHITP NAISS HHITGEAREA)
2 € THIS PROGRAM _QUTPUT THE VIEW FACTORS AND 175 RECIPROCITY
3 INCLUDE GEOM,LJST
N 10 FORMAT 11Kl ,50X,1AHYIEW FACTOR QUTPUT )
5 11 FORNAT (S1X)]l8Hwmecsmawmcuarmawene // ]
K 12 FORMAT (/3Xy14HTQTAL_ SAMPLE u,18, BX,8HNSTART =,]17,10Xs FHMH]ITP =,
7 1 173 SX.THHHISS 5,17y BA, 7FHMHITG =417 //
A e e B . __ __3Xe7HERARFA myIPE1246 /)
) I3 FORMAT (1H1)
10 2C FORMAT {/7 _11H TARGET NO, » 13 /)
il 21 FORMAT (3&GH TARGET MAIN SUKRFACE, L=y 12 /}
12 __.2Z _FORMAT {(43H ON CONSTRAINT DISK PASSING THRU P1, _ L _s3l3 2}
13 23 FORMSAT (43H ON CONSTRAINT DISK PASSING THRU P2, L =s13 /3 '
B4 30 FORMAT (/79X p4HAREA 5% ,8HNOe OF 35X 4 HHAREA +BX \4HVIEW TXATHHITAREA,
15 { X ¢ YHAHEA 6K+ tHHVIEW FACTOR BY / 3% 6HNUMBER.SX4s4HHITS:5X, !
L] z HNUHRBER , 56Xy &HE ACTUR, 18X, AHHUMBER 7X | THREC [PROCITY /)
V7 31 FORMAT (HXsl3,.5XsFb6+0.,8X,1317Xs1PEFad 3 ETa,5X,13,FX2E1044)
VB 32 FORMAT {/5X417HTOTAL HIT o 4FBe0,BXs13HVIEY FACTOR_®m,1PE}1e4,8X,
19 - TLIHRECIPR VF .= 4Eils# /79
20 .33 FORRBAT § /) e e L
Zi WRITE (5,10}
22 wRITE (6,13) _ . .. .
24 WRITE (6,12) MRAY,NSTART ymHITP MM1SS,MHITG+EAREA
29 . e .. BO 17D K=l yNTARGT _. . e = e —— o ————
z% HCLOCKEDATALK, 1)
26 0 . .._.bo j8qQ L=1y3 . _. e e L e - -
27 IF (JBOUYIK)a6Te2aANDLaNES]} GO TO §88
28 IF _11800Y(K)oqaTe2eAND L oEQe2) GO _YO.188
rs} WRITE {a,20) K :
Xt SRR |+ 2 K N S O 2 T O B A R —— L.
3l 11! WRITE té&,21) L . . .
3z . _....80_ 10 125 e e e e e et s e
33 112 WRITE (&,22) I
L G0 10 120
33 113 WRITE 16.,23) L
N c1¢ O ¢ I ¢S
37 420 CONTINUL :
I3 L MRITE 460301 e et oo e
a9 NA=SNAREAL(K L} '
an TOTA=g,
4y CLINE=GeS
92 DO 73 JEleNA
43" TGO Y0 131013241320 L
49 13} HTAREASVAREA(K.JSY | _
) GO TO 3%
45 132 NCHECK=lu=1) /NCLACK*]
T 47 HTAREASCRING (K yNCHECK L= 1)
48 _ 135 CONTINUE o
wy TOTA=TOTA+HTAREA
80 o IF AMTAKEA:LT.leE=8)__ _ _ _ G0_Y0 17D
5} VFEHITIJ K2 L) /FLOATINRAY)
52 RVF=yF oL AREA/HTAREA :
53 WRITE (4,311 JyHIT(JiKsL) yJ 1 VFoHTAREAJRVF .
sS4 [ CLINDF=aCLINE+] .0 . N . L o
55 If (CLINLCLT«DATAIK )} GO TO 178

REPRODUCIBILITY OF THE
ORIGINAL PAGE I8 PORR
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LMSC-HREC TR D496763-11

66 . WRITE (6,323)

87 T T TTTTTELINERA.s T

58 170 CONTINUE

Bg” T TOTHIT=O. i

80 DO 175 Um] NA

&1 175 TOTRITSTOTHIT+HIT(JdK, L)
62 TVE=TOTHIT/FLOATI{NRAY)
83 TTTRVFETVFEAREA/TOTA

64 ... _WRITE (6,32] TOTHITWTVF,TRVF
8% 180 CONTINUL T

6é WRITE (6,43}

&7 190 CONTINUL

68 300 CONTINUE

69 RETURN

70 END

» ‘rri‘ls LCOORD

n m e —— e

4
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http:TOTHITrTOTHIT+HIT(J.K.Ll

LMSC-HREC TR D496763-I1

LEE-ALBIN2G2*TPFS4ZCOORD

1 SUBROUTINE ZCOORDIRIS,RI,JsH NI,J2)
.2 INCLUDE DiM,iL15Y .
3 C CALCULATE Z~COORODINATE OF INTERSECTIoN OF FHOTON PATH WITH CONE
Y4 ALPHAaTHETA=PHI §
5 IF [ALPHACLTof1s) ALPHARALFHA+TUOP]
S S COST=(0S(ALPHAY
7 9 4 m H » TANETA
B W2 = ez
1] RR = RIS + W2 « 2+*R1eWoCpST
10 R = SWRTIRRI
Y TANBTP = {RA & A2 = R15)7(3e%H oRJ
12 _JINETAZ = TﬂNETﬁfoz.“ﬁm___,_h__nmm__.___“___ —_
13 Q@ = ReTanusTp
Ve e Q2 Qee; S, e e e ¥
i TFCUSTeLTe0ani) GO TO 129
Lo —— & BUNDLE INTEXSLCTS OWLY ONE_SIDE OF CONE ARRAY
i7 [FICUSETALGELCOAMNACJIRGNY) GO TO }50
8186 L = JRULK e e e e e e e
19 J2 n |
20 o 3= JHON = UNDEX e 1
24 G0 Tu 3151
22 150 L = B
23 PO 152 JZ = [ ,JRGN
29 152 IF(_COSETA o _qT._. CGAMMALJZ) ) G0 TQ 153
2h 1S3 (F{JZ=UNUEX} 154,845,156
25 — .54 J & uNURX = ouz e .-
27 DO 158 Jzj,Ji
.28 YaTHETAZ=-TANG2{ JNDEX~y)
29 I'P = SURTIABS(QP~KROY) )
30 385 11D s (ueZIPysy _—
31 LiJi+1)= HZUIRGH+))+t.0
az . G0 T0 »e - et i L
k] € CHLCK FUR DUUBLE JNTERSECTIONS WiTH CONE ARRAY
3y 120 €A @ R15 » { )1s = COST o 2 )
g™ IF U COSETA 2°LT & Deo V60 70 190
36 DD 122 J2 =_3,JRGN m e e e e
ar IF { COSETA o GE . CGAMMACJZY } G0 To 122
-3 - LB 3 LA 7 | TNETAZ - TANG2¢JZ) »
a9 ¥ o SURT( €B o TANGZ2{JZ) )
L1 . ZA = X e TANETA / TANG2(JZ) :
91 £ % L X =~ RI & CcQS5T 1 7 TANETA +H
42 e V22 R4 42 W 6T . za)_GO Tg 123 . et e e o e e
42 GO TO 123 ]
44 191 DO 142 vz = ),dRGN. . _ .
Yty IF « 42 « £Q JNDEX ) Go TO 323
46 1F L ~CUSETA . 6GE o CGAMMACJZ) ) GO TO 142
47 €8 = CA / [ TNETAZ » TANGZ{iJZ} 3
48 XK ® -SuRT( CB e TANG2¢VZY )
49 dA = X e TANETA / TANGZ{JZ)
50 Iz =1 A = Ry o cDST_) 7 TANETA » H
ui IF U 22 o 6T o Za } 60 To 1223
52 142 conNTinwe
T3 123 U1 = JHuEX = g7 .
54 IE tJ1 +EQe @ ) GO TO 125 e
55 C BUNDLE PATH POSSIMLY TwO INTERSECTIONS W1TH CONES
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LMSC-HREC TR D496763-11

B6 00 124 J ®» }uJl

% A L = JNDEA « J

98 oY u TNETA2 = TANG2(L]

) Z1P & SUKT(ABS (GZeRR Y]

60 IF{CUSETALLTan00) GO YO 13}

&1 N LI = (u=24P} /7 ¥

62 — .. G0 TO 124 ...

53 P31 Z0Ji = (G+ZiPy 7 ¥

&4 124 CONTINUE R
85 7T T ETBUNDUETINTERSECTS ONLY ONE SiDE OF CoONE ARRAY
&b 125 J2 = Ji+1 :

o7 J3 = Jz + JRGN = JZ

«8 L= Je e

69 150 00 1286 J=J2493

70 IF { CGAMNA(L) « LE « COSETA ) GO T0 47
71 Y = THETAZ = TANG2(L)

72 ZIP = SukT(ABSIQP-RReY}}

73 IFICBthA-LT.n-ﬂ! o0 Y0 127

74 ZWdy = oy o+ ZIP)ZY

1% TTTTT TG0 10 126

S 127 Z4J) = {G = ZYIP)/Y

o TR L AT LYY T T

78 G0, TO &b

79 TTES ZILY = RI(IRGH+1) + l.@

8y .., .60 TO0 &6 L
el 47 I{JY m RI{IRGN+1) + 1.0

82 . _ kb J =1 -

‘a3 RETURN

i END
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SFLTLL FORCARDS
SLTQU7 RLIWZD DI/0S=1ti43i08e10,)

Gronol ) 0% KBFOR,S ATTENL,ATTEN

[ 3 by I Zin BFOR:S DISK,DISK

P R TP ong BFORS EMITYWLFHITT

Guing s ool WFOR S ESCAP,,ESCAP

Ciinis ____G23 WFUR,S LSCAPE,LESCAPE

LT eaus oto WFUR,5 FHRTAPE,FRTAPE

RE07 323 _BFORMS INPUT . [NPUT

Gudud 302 FFORsS INTRCP,INTRCP

£7 .09 673 dFUHlE_hAIN.HA;Q

wi UG (84 RIFOR WS MAINS ,MAINS

BT 11l I Cﬂq___gfg&jg_OUTPUT,QUTPUI —
G.unl2 0933 BFORS wUICKP ,WUTCKRP

C. n:J___h___nnqumgﬁgglg_5CAT{R,SCAITB

CO v+ ooo WFOR 45 SURTNG,SORTNG

L2 4a15 —....nco @POR.&_[ﬁRGET.]@HgET

LLduylh cZo HFOR4S VFOUTP,VFOUTP

“Laol7 . B3 WFOR,S _LCOORD,ZCOORD _ - .
Lo ELT,
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Y3LNID DNIYIINIONG F HOHYISIY ITUASLINNH - Q3IHMNI0T

911

+LLT L PUNCAKRDS

ELTou7 RUTB70722708-Ti43iak=(0, ) ™"

100G 093 JPCHS DLIMENS e

Guwia2 o dCJ_--'dPLH.S ATTEN T o =TT

LT 03l GeR WPCH+S CHUSE

Coagad” 653 APLH, S UTFVDC

R WY 200 WP, S ulSK o . _

R BT 3137 WPCH S Ed]TT

Seaag [$ 30 e _-A!PClj.': LSCAP R [,

L ulde a2y IFLHYS LGLAPE

C oty D0 __9PCH, S FrTAPE

S et T T A TTTHRCRYS TuruT

coungl .. 083 APCHS JwTRCP o

o312 T T a8 JPCHAS TuPKT E%

EIRETA I e S8 IPCH,S dalH e e e 42

PR R o) WPCH S HIAINS EO

el ara JPLHs LvuTPUT - E:U

oaie DRITTRECH S PInuFA =
)7 SENT PO, S erweEs g %

{ otk (R FRCH S WLADRG b>

L.o019 8r4 IPLH S wUICKP L :;}F

Se.2Z 0 TTTsrr TdCH,s sLaTTR - = E

TO2Y DY wPCHLS hokTHG B

wv b )22 L2 WPLH, 5 SHFHERE o

AT 2 | __ 803 LB CH. S FARGEY e e e chsz

(¥ Y 53 TIFCH,S TRANSF 8

CLUaZb 083 4PCh,S VELMIT . L 5 E

PLUBes pan APLH,S VEUUTPR - o

LT027 2499 WPCHL S LCOORD

u"“b LL T.. . - — - e P —

W T LT

B ayR T GEIe I3V IESTITES

LLL-ALBINZQ2eTPFS ELERENT TABLE - T

U naMi VERS oW TYPE DATE “YTRE SEW n STZE-PRE,TEXY (CYCLE WORD) PSEMODE LOCATION
FIHGEA FOR SYMB 18 MAR 75 211156411 i 17 5 1] 1 1792
LAbSE FOR SYMB 18 NAR 78 Z1s Ty F3 ? 5 0 ] 1809
NUADE U FOR SYMB 18 MAK 75 _ 21:115i16 3 4 s o1 1818
eINGtg T TFoR sYms T (8 MAR 75 2i31%818 4 10 5 0 ] 1827
EMITT FOR SYMB 20 AUG6 75 0o3eTizy 5 7 0 D ! 1637
RE wod 7 FOR SYHMB™  7T8 6CT 78 7 "14rasinot 5 k] ) i} 1 1844
vulcke FOR SYMB 15 oCT 75 19136134 7 14 5 0 ] te4y
LSk FOR SYRA 3Tocf 75 ~T1ihetail B 23 5 i} i 1863
HAThS FOR SYHR 21 NOV 75 Jz2i20!2s 9 25 b o 1 1886
ATEN FOH SYME 21 NOV 7577 02320133 ig 48 [ S i o112
?70G0RY FOR SYHy 21 NOV 75 02:20339 it 19 © o | 1940
cHuseE o T T ReLocaTARLE 23 .CEC 75 201146597 12 ] 1979
PIuGE A RELOCATAHLE 23 OEC 75 20818145 13 1 24 i9ag
PINGED RELDTATARLE 237 DEC 76 """ 2¢;18t47 T4 F 11 2009
JUAUEY RELOCATARLE 23 DEC 75  23:1834¢  1s 1 12 — e ——.2021
SEHEHE T T PR svmp LT JAn Te Zainlizs 1o 191 5 0 2034

I1-€9496%d ¥1 DI HYH-DSWT



(<

004 ST 2Vd TVNIDINO

fTHL J0 ALITIEINNa0

¥3LN3D ONIMIINIOND ¥ HOHVISIY FTUASLNNH - AFIHNION
LT1

SUMERE e . __RELQCATABLE 7 _JAN 74  23;01336 17 2 42 2225
1aPxT FOR SYHB 16 JAN 76 0pi13:is59 18 8 5 ] t 2289
VOPRTY . . RELOCATABLE L& JAN 74 ooil4ion. . 1% 2 ? 2297
PUNCARDS ELT SYMA 19 JAN 74 12113134 20 4 5 [ 1 2308
£5Ca0 FOR_SYRMB 19 JAn 76 12113137 2] 8 5 0 4 2312
[HERLE FOR SYMB 19 JAN 764 12:13:53 22 * t2 5 o H 2320
PrILARDS . ELT syws 26 JAN J&  _IoibuiHC . 23 4 S 1] 1 2332 _ ..
FIARCARDS ELT wYMb 25 JAN 75 loisui4g 24 3 5 0 1 2334
FsCapt FUR SYMBE 26 JAN 74 __ loiboids 2% 14 ) 1] 1 2339 _
RANUUM RELOCATABRLE 26 JAN 74 1o:53i3s 26 1 ] 2358%
qA il - _FOR S¥YMo _ 27 JAH F& __ 1533Cip) 27 28 5 1) § 2360
R RIS FOR PhOC 29 JAN 74 Cnll4isz 24 11 I 4] ; 23sa
ATTL et o L. RELNCATABLE 29 JAW 74 Uata4is7 oL 29 4 43 2399 ___ .
Slus RELACATAALE 29 JAN 74 83:35:0) an 2 27 \ 2444
Faler _ _RELOLATAALE 29 JAN 76 00i3sioy _ 31 4 B e 2475
EsCar RELOCATABLE 29 JAN 74 00135107 32 4 7 ' 2487
- SCLaArE : RELOCATABLE 29 JAN 74 Qoidsito 33 s 20 2494
| .THCR RELOCATABLE 29 Jal 7s& apiasize 34 4 12 25223
“hln e e+ — — - RELUCATABLE 29 JAH 74 Qpi3si3e . 3% . ) 24 253% .
Mafhn RELDCATABLE 29 JAN 76 0pi3siaa 3s 5 32 2569
VAR S e HELNCATARLE _ 29 JAN 76 _ 06335142 a7 4 12 2606
LC0URY RELOCATABLE 29 JAN 78 Gatseig9 3% 4 17 2429
DEFyIC FOR sYHy L3 FEB 746 _ 29139145 _ 3% 2] 5 0 I} 2652
vitv.ec RELDCATABLE 03 FE8 764 2339147 4g 2 11 2680
autkul FOR SYMB | ULé FER 74 _ Del30IS%_ 4] LT 5 1] 1 2673 _
ool TrUTY RELOCATARLE & FEH 76 gstaiinz 42 ] 45 2709
\NPLTY o _FDR SYMD 12 FEn 74 G1i58322 . __ 83 .o e BB v} | _ 2788 _ __._.
JHPUE - RELOCATARBLE 12 FEB 764 U1i68:30 Hy 4 77 ) 2839
SCATTH FGR_SYMHE 12 FEB 76 013158835 45 13 ) g } 2920 _
SCarTTH RELOCATABLE 12 FEB 74 U1168%39 4g 4 15 2933
dbeert o e __ FOR SYHun .. b2 FEB 7& G1i58:i40 . 47 47 5 1} l 29%2
viLhlT RCLOCATABLE 12 FEB 76 0Li56344 48 2 58 ’ 2999
viosute e el LFUR 8YIg .12 FEB 78 Q188144 49 18 5 o -1 3059
JEOUTP RELOCATABLE 12 FEB 76 J1:5815p 5@ 2 21 o777
SORING FOR S¥MB 23 FEB 76 _ 22t42%12 51 59 5 © 1 3i1n0
SURTHYG ReLocataAnLE ~ 23 FEB 76 ~ 22342117 52 2 &7 . 3159
TARLEY i . _FUR SYHB 23 Ftn 76 2243318 - X< R X3 - 0 1 3228
TANGET RELOCATABLE 23 FEB 74 22:14923:35 5y 2 158 3397
ErANSF e _ . FOR SYua 23 FEB 74 22143137 55 _ _ 20 5 h 1 3587
THALSH RELOCATABLE 23 FEB 7& 22:413313¢9 54 2 20 3577
FRIAPE . JOR SYMB 04 MAR 76 21125125 57 7L 5 0 1 3599
FRTAPL RELOCATABLE o4 MAR 74 21125134 58 5 a4y 3470
S ... MAP 5YMB G4 MAR 76 _ 27125134 ___ s9 | 5 1 LA
S ABSOLUTE 04 MAR 76 21326401 &0 845 3740
nP _Hap SYMB 04 MAR T4 213126304 St . 1__5 1] 1 9625
oP ABSOLUTE o4 MAR 76 21126380 62 91D 44624
hLtY_AVAILARLE LOCATION=- L I 5534
ASSENGLER PROCEODURE TASLE EMPTY o . e . _ . :
{41 0L PRUCEDYKE TABLE EMPTY o ot o e e L T
. - e FURTRAN PROCEDURE TABLE -
U MAME LUCATIUN . Link D NAME LeCATION LINK b NaMe ~ _ LOcaTioN LiNg

wiM babbe ah GEOM 67a74  Za

II-€9L96%0 UL DEYH-DSN'T



