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Abstract

XCHEKR is a multigroup cross-section editing and checking code.

Cross sections in either ANISN or DTF-IV format may be read fror cards

or binary magnetic tape. These cross sections may be neutron only,

gamma-ray only, or coupled neutron-gamma-ray with full or partial

downscatter and/or upscatter. XCHEKR produces a highly readable edit

of the P_ portion of the cross sections, as well as tables of evaluated

angular distributions for each group-to-group transfer. Checks are

performed to determine if the Legendre coefficients are possible.
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This report was prepared as an account of work sponsored by the United

States Government. Neither the United States nor the United States Atomic

Energy Commission, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or

assumes any legal liability or responsibility for the accuracy, completeness or

usefulness of any information, apparatus, product or process disclosed, or

represents that its use would not infringe privately owned rights.



XCHEKR is a multigroup cross-section editing and checking code. It

is based on MORSEC, a revised cross-section module for the MORSE Monte

1 2
Carlo code. ' However, its usefulness is not limited to the users of

the MORSE code since multigroup cross sections in ANISN or DTF-IV format

3 4
may be read from either cards or binary tape. ' These cross sections may

be neutron only, gamma-ray only, or coupled neutron-gamma-ray with full or

partial downscatter and/or upscatter. Checks are performed to determine

if the Legendre coefficients of the P expansion of angular distributions

are possible. The method of checking the Legendre coefficients, as well as

other information concerning the cross-section module of MORSE, is contained

in references 1 and 2. In addition to these checks, a highly readable edit

of the P portion of that multigroup cross section is output, as well as

evaluated angular distributions for each group-to-group transfer. The

edit may be presented in either the forward or adjoint modes. If desired,

a processed cross-section tape for use with MORSE may be generated. Input

instructions are given in Appendix A. Sample input and annotated output

are given in Appendix B. A listing of the program is given in Appendix C.
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APPENDIX A

XCHEKR Input Data

Read by Subroutine XCHEKR

CARD A (415)

IADJM - set greater than zero for an adjoint problem.

MEDIA - number of cross-section media. Should equal NMED on CARD XB.

NMGP - number of primary particle energy groups for which cross

sections are to be stored. Should equal NGP on CARD XB.

NMTG - total number of energy groups for which cross sections are

to be stored. Should be equal to INGP on CARD XB.

Read by Subroutine XSEC

CARD XA (20A4)

Title card for cross sections. This title is also written on tape

if a processed tape is written; therefore, it is suggested that the title

be definitive.



CARD XB (1315)

NGP - the number of primary groups for which there are cross

sections to be stored. Should be same as NMGP on CARD A.

NDS - number of primary downscatter groups (usually NGP).

NGG - number of secondary groups for which there are cross sections

to be stored.

NDSG - number of secondary downscatter groups (usually NGG).

INGP - total number of groups for which cross sections are to be

input.

ITBL - table length, i.e., the number of cross sections for each

group (usually equal to the number of downscatters plus

upscatters plus 3).

ISGG - location of within-group scattering cross sections (usually

equal to number of upscatters plus 4).

NMED - number of media for which cross sections are to be stored -

should be same as MEDIA on CARD A.

NELEM - number of elements for which cross sections are to be read.

NMIX - number of mixing operations (elements times density operations)

to be performed (must be >_ 1).

NCOEF - number of coefficients for each element, including P

NSCT - number of discrete angles (NC0EF/2T n)
6 Integral7

0'

ISTAT - flag to store Legendre coefficients if greater than zero. If

edits of angular distributions are desired ISTAT must be

greater than zero.



CARD XC (1115)

t
IRDSG - switch to print the cross sections as they are read if > 0.

t
ISTR - switch to print cross sections are they are stored if > 0.

t
IFMU - switch to print intermediate results of u's calculation if > 0.

t
IM0M - switch to print moments of angular distribution if > 0.

IPRIN - switch to print angles and probabilities if > 0.

t
IPUN - switch to print results of bad Legendre coefficients if > 0.

t
IDTF - switch to signal that input format is DTF-IV format if > 0;

otherwise, ANISN format is assumed.

IXTAPE - if equal to 0, cross sections will be read from cards. If

positive, a binary cross-section tape will be read on unit

IXTAPE. If negative, then a MORSE-type processed cross-

section tape will be read on |IXTAPE|.

JXTAPE - logical tape unit of a MORSE-type processed cross-section tape

to be written. This processed tape will contain the title card,

the variables from Common L0CSIG and the pertinent cross

sections from Blank Common.

I06RT - logical unit of a point cross-section tape in 06R format.

An 06R tape may be read but no edit is performed. Provision

must be made to read in MORSE multigroup energies into the

first NMTG cells in Blank Common.

IGQPT - last group (MORSE multigroup structure) for which the 06R

point cross sections will be used (< NMGP).



CARD XD (1415) (omit if IXTAPE <_ 0)

Element identifiers for cross-section tape. If element identifiers are

in same order as elements are on tape, the efficiency of the code is increased

due to fewer tape rewinds.

Read by Subroutine READSG

CARD XE (omit if IXTAPE + 0)

Cross sections for NELEM elements each with NC0EF coefficients and

INGP groups with a table length of ITBL.

ANISN format if IDTF <_ 0; otherwise, DTF-IV format.

Read by Subroutine JNPUT

CARDS XF (215, E10.5) (omit if IXTAPE < 0)

NMIX (see CARD XB) cards are required.

KM - medium number.

KE - element number occurring in medium KM (negative value indicates

last mixing operation for that medium).

RH0 - density of element KE in medium KM.

Read by Subroutine GTSCT

CARD XG (15) (omit if I06RT <_ 0)

NXPM - number of point cross-section sets per medium on the 06R tape.

= 1 - total cross section only.

= 2 - total and scattering cross sections.

= 3 - total, scattering and v*fission cross sections.



APPENDIX B

Sample Input and Annotated Output
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NUMBER OF PRIMARY GROUPS (NGP)
NUMBER OF PRIMARY OOWNSCATTERS (NDS)
NUMBER OP SECONDARY GROUPS (NGG)
NUMBER OF SECONDARY OOWNSCATTERS (NDSG)
NUMBER OF PRIM+SEC GROUPS (INGP)

TABLE LFNGTH (ITBL)

LOC OF WITHIN GROUP (SIG GG) (ISGG)
NUMBER OF MEDIA (NMED)

INPUT ELEMENTS (NELFM)
MIXING ENTRIES (NMIX)
COEFFICIENTS (NCOEF)

ANGLES (NSCT)
RESTORE COEFF (ISTAT)

ADJOINT SWITCH (FROM MORSF)

NUMBER

NUMBER

NUMBER

NUMBER

OF

OF

OF

OF

INPUT/OUTPUT OPTIONS

IPPSG (AS READ) 0
ISTR (AS STORE) 0
IFMU (MUSI 0

IMCM (MOMENTS) 0
IPRIN (ANGLES,PPOB) 1
IPUN (IMPOSSIBLE COFF) 0

CARD FORMAT (IDTF) 0
INPUT TAPE (IXTAPE) 0
MOPSEC TAPE (JXTAPE) 0

06R TAPE (IOfcRT) 0

STORAGE ALLOCATIONS •*—

CROSS SFCTICNS START AT
LAST LOCATION USED (PERMI
TEMP LOCATIONS USED

EXCESS STORAGE (TEMP)
START OF LEGENDRE COEFF

0

4093 *-

3048 TO

227

2821

CARD XA

. FORWARD-ADJOINT SWITCH FROM XCHEKR CARD A

. STORAGE ALLOCATIONS IN DECIMAL WORDS (4 BYTES/WORD)

fLAST LOCATION USED TO STORE MIXED CROSS SECTIONS, ANGLES AND PROBABILITIES, AND RESTORED
~\ LEGENDRE COEFFICIENTS

^TEMPORARY STORAGE USED FOR INPUT ELEMENTS PRIOR TO MIXING.

/DIFFERENCE BETWEEN START OF RESTORED LEGENDRE COEFFICIENTS AND START OF TEMPORARY STORAGE.
\ BLANK COMMON MAY BE REDUCED BY THIS AMOUNT TO MINIMIZE STORAGE.

/START OF RESTORED LEGENDRE COEFFICIENTS FOR USE IN OBTAINING EXPANSIONS OF ANGULAR
\ DISTRIBUTIONS FOR A GIVEN GROUP-TO-GROUP TRANSFBR



MIXING TABLE

MEDIA 1 CONTAINS ELEMENT 1 WITH DENSITY l.OOOOE 00



CROSS SECTIONS FOR MEDIA 1

GROUP SIGTa SIGSTb PNUPC PNABSd GAMGENeNU*FIS£ DOWNSCATTER PROBABILITY
1 1.369E 00 1.211E 00 0.0 0.8848 0.0795 0.0 0.43738

0.0062

0.0

0.2121*
0.0314

0.0

0.0607*
0.0507

0.0

0.0262

0.0390

0.0

0.0279
0.0191

0.0

0.0240

0.0011

0.0

0.0382

0.0000

0.0261
0.0

2 1.312E 00 1.158E 00 0.0 0.8823 0.1662 0.0 0.4403

0.0202
0.0

0.2160

0.0302
0.0

0.0740

0.0221
0.0

0.0274

0.0106

0.0

0.1053

0.0006

0.0

0.0305

0.0000

0.0185

0.0

0.0042

0.0

3 1.141F 00 1.066E 00 0.0 0.9347 0.2962 0.0 0.3810

0.0027

0.0

0.2566

0.0026

0.0

0.0282

0.0015

0.0

0.0471

0.0001

0.0

0.2285

0.0000

0.0501

0.0

0.0002

0.0

0.0013

0.0

4 1.159E 00 1.145E 00 0.0 0.987* 0.2756 0.0 0.3947

0.0000

0.0

0.3231

0.0000

0.0

0.0241

0.0000

0.0

0.0000

0.0000

0.0524

0.0

0.0167

0.0

0.0651

0.0

0.1238

0.0

5 1.197E 00 1.197E 00 0.0 1.0030 0.1261 0.0 0.3800

0.0242

0.0

0.4219

0.0002

0.0

0.0857

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0255

0.0

0.0626

0.0

6 1.742E 00 1.742E 00 0.0 1.0000 0.0003 0.0 0.4335

0.0017

0.0

0.4718

0.5424

0.0000

0.0223

0.0000

0.0

0.0000

0.0

0.0000

0.0

0.0000

0.0

0.0000

0.0

0.0000

7 2.138E 00 2.138E 00 0.0 1.0000 0.0 0.0 0.4034 0.0786 0.0461 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8 1.814E 00 1.814E 00 0.0 1.0000 0.0 0.0 0.3616

0.0

0.0953

0.0

0.5306

0.0

0.0126

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9 1.525E 00 1.525E 00 0.0 0.9999 0.0 0.0 0.1045

0.0

0.6868

0.0

0.2086

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 0.0

10 1.713E 00 l."*13E 00 0.0 1.0000 0.0 0.0 0.4169

0.0

0.5831

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 0.0 0.0

11 2.068E 00 2.068E 00 0.0 1.0000 0.0 0.0 0.6915

0.0

0.3085

0.0

0.0

0.0

0.0

0.0

0.0 0.0 0.0 0.0

12 2.818E 00 2.818E 00 0.0 1.0000 0.0 0.0 0.7915

0.0

0.2085

0.0

0.0

0.0

0.0 0.0 0.0 0.0 0.0

13 3.835E 00 3.835E 00 0.0 1.0000 0.0 0.0 0.9217

0.0

0.078 3

0.0

0.0 0.0 0.0 0.0 0.0 0.0

14 4.626E 00 4.626E 00 0.0 1.0000 0.0000 0.0 0.9603

0.0

0.9109

0.0397 0.0 0.0 0.0 0.0 0.0 0.0

15 4.747E 00 4.747E 00 0.0 1.0000 0.0000 0.0 0.0891 0.0 0.0 0.0 0.0 0.0 0.0

16 4.752E 00 4.752E 00 0.0 1.0000 0.0000 0.0 0.9122 0.0878 0.0 0.0 0.0 0.0 0.0

17 4.753E 00 4.753F 00 0.0 1.0000 0.0000 0.0 0.8778 0.1222 0.0 0.0 0.0 0.0

18 4.753E 00 4.753E 00 0.0 1.0000 0.0000 0.0 0.8486 0.1514 0.0 0.0 0.0

19 4.754E 00 4.753E 00 0.0 l.oooo 0.0001 0.0 0.8862 0.1138 0.0 0.0

20 4.754E 00 4.753E 00 0.0 0.9999 0.0001 0.0 0.8603 0.1397 0.0

21 4.754E 00 4.753E 00 0.0 0.9999 0.0002 0.0 0.8682 0.1318

22 4.803E 00 4.800E 00 0.0 0.9934. 0.0009 0.0 1.0000

23 4.06 4E--01 4.819E--01 0.0 1.1858 0.0 0.0 0.0367

0.0371

0.0

0.0602

0.0473

0.0

0.0638

0.0369

0.0474

0.0477

0.0553

0.3815

0.0330

0.0494

0.0389

0.0331

0.0317

0.0

24 4.466E-•01 5.073E--01 0.0 1.1359 0.0 0.0 0.0404

0.0553

0.0

0.0585

0.0880

0.0430

0.0623

0.0555

0.0699

0.3186

0.0405

0.0578

0.0469

0.0403

0.0377

0.0

0.0437

0.0

25 5.017E--01 5.499E--01 0.0 1.0960 0.0 0.0 0.0863 0.0918 0.0508 0.0573 0.0450 0.0514 0.0641

0.0494 0.0636 0.2661 0.0666 0.0490 0.0 0.0 0.0

26 5.6°7E--01 6.052E--01 0.0 1.0624 0.0 0.0 0.0582

0.0723

0.1269

0.2208

0.0666
0.0762

0.0722
0.0598

0.0549

0.0

0.0611

0.0

0.0745

0.0

0.0566

27 6.528E--01 6.767E--01 0.0 1.0366 0.0 0.0 0.0846

0.1868

0.0936

0.0862

0.0963

0.0735
0.0698

0.0

0.0747

0.0

0.0878

0.0

0.0650 0.0818

28 7.438E--01 7.587E--01 0.0 1.0201 0.0 0.0 0.0626

0.0953

0.1321

0.0888

0.0911

0.0

0.0930

0.0

0.1041
0.0

0.0743 0.0913 0.1674

29 8.305E--01 8.393E--01 0.0 1.0106 0.0 0.0 0.0833

0.1048

0.1207

0.0

0.1178

0.0

0.1248

0.0

0.0850 0.1011 0.1596 0.1029

30 9.283E--01 9.325E--01 0.0 1.0046 0.0 0.0 0.0777

0.0

0.1571

0.0

0.1566

0.0

0.1005 0.1139 0.1593 0.1106 0.1244

31 1.034E 00 1.035E 00 0.0 1.0012 0.0 0.0 0.1002 0.2087 0.1250 0.1328 0.1669 0.1182 0.1482 0.0



32 1.177E 00 1.177F 00 0.0

33 1.335E 00 1.335E 00 0.0

1.0000 0.0

1.0000 0.0

1.0000 0.0

0.9999 0.0
0.9998 0.0

0.9995 0.0

0.9977 0.0

0.9822 0.0

0.4757 0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 0.0

0.1412 0.1801 0.1739 0.1910 0.1285 0.1854 0.0 0.0
0.0

0.1278 0.2552 0.2404 0.1424 0.2275 0.0067 0.0 0.0

34

?5

1.501E 00 1.501F 00
1.740E 00 1.740E 00

36 2.004E 00 2.004E 00
37 2.269E 00 2.268E 00

0.0

0.0

0.0

0.0

0.1809

0.2832

.2546

.3900

.7553

.8891

.0000

3<

40

38 2.67°E 00 2.673E 00 0.0
3.206E 00 3.149E 00 0.0
"*.494E 00 3.565E 00 0.0

Cross section for the same type particle to exit a collision
times the multiplicity of such particles.

Probability of upscatter.

dSIGST/SIGT.
Probability of producing secondary particles times
the multiplicity of secondaries.

f"VV
g

"Group 1 to group 1 scattering probability;
group 1 to group 2 scattering probability;
group 1 to group 3 scattering probability, etc.

This number is greater than 1.0 due to pair production.

0.3503

0.2769

0.4383

0.6100

0.2447

0.1109

0.1688

0.2870

0.3072

0.0

0.0

2476

1529

0

0

0.0524

0.0

0.0

0.0

0.0

0.0
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SCATTERING PROBABILITIES AND ANGLES FOR MEDIA NUMBER 1 > PROBABILITIES AND ANGLES OF SCATTER FOR GIVEN GROUP-TO-GROUP TRANSFERS.
_ _ THIS TABLE Is pkujxed XF IPRIN > 0. THIS INFORMATION IS USED BY M0RSE

IN THE RANDOM WALK.

C P TO GP PROB ANGLE PROB ANGLE
1 0.9508 0.9054 1.0000 0.0854

2 0.5514 0.6880 1.0000 -0.3609
3 0.7853 -0.7467 1.0000 0.4369
4 0.5000 -0.5774 1.0000 0.5774
5 0.5000 -0.5774 1.0000 0.5774
6 0.5000 -0.5774 1.0000 0.5774
7 0.5000 -0.5774 1.0000 0.5774

8 0.5000 -0.5774 1.0000 0.5774
o 0.5000 -0.5774 1.0 000 0.5774

10 0.5000 -0.5774 1.0000 0.5774

11 0.5000 -0.5774 1.0000 0.5774

12 0.5000 -0.5774 1.0000 0.5774

13 0.5000 -0.5774 1.0000 0.5774
14 0.5000 -0.5774 1.0000 0.5774

15 0.5000 -0.5774 1.0000 0.5774

16 0.5000 -0.5774 1.0000 0.5774

17 0.5000 -0.5774 1.0000 0.5774

18 0.5000 -0.5774 1.0000 0.5774
19 0.5000 -0.5774 1.0000 0.5774

20 0.5000 -0.5774 1.0000 0.5774

21 0.5000 -0.5774 1.0000 0.5774

22 0.5000 -0.5774 1.0000 0.5774
2 2 0.9434 0.8915 1.0000 0.0227

2 3 0.5247 -0.4343 1.0000 o.oie
2 4 0.7671 -0.7550 1.0000 0.4732
2 5 0.5000 -0.5774 1.0000 0.5774
2 6 0.5000 -0.5774 1.0 000 0.5774
2 7 0.5000 -0.5774 1.0000 0.5774
2 8 0.5000 -0.5774 1.0000 0.5774

2 9 0.5000 -0.5774 1.0000 0.5774
2 10 0.5000 -0.5774 1.0000 0.5774
2 11 0.5000 -0.5774 1.0000 0.5774

2 12 0.5000 -0.5774 1.0000 0.5774
2 13 0.5000 -0.5774 1.0000 0.5774

2 14 0.5000 -0.5774 1.0000 0.5 774

2 15 0.5000 -0.5774 1.0000 0.5774
2 16 0.5000 -0.5774 1.0000 0.5774

2 17 0.5000 -0.5774 1.0000 0.5774

2 18 0.5000 -0.5774 1.0000 0.5774

2 19 0.5000 -0.5774 1.0000 0.5774
2 20 0.5000 -0.5774 1.0000 0.5774

2 21 C.5000 -0.5774 1.0000 0.5774
2 22 0.5000 -0.5774 1.0000 0.5774
3 3 0.8907 0.9066 1.0000 0.4006

3 4 0.5453 -0.5332 1.0 000 0.6233
3 5 0.9114 -0.8805 1.0000 -0.3995
3 6 0.5000 -0.5774 1.0000 0.5774

3 7 0.5000 -0.5774 1.0000 0.5774

3 8 0.5000 -0.5774 1.0000 0.5774

3 9 0.5000 -0.5774 1.0000 0.5774
3 10 0.5000 -0.5774 1.0000 0.5774
•a 11 0.5000 -0.5774 1.0000 0.5774
3 12 0.5000 -0.5774 1.0000 0.5774
1

13 0.5000 -0.5774 1.0000 0.5774

3 14 0.5000 -0.5774 1.0000 0.5774
3 15 0.5000 -0.5774 1.0000 0.5774

3 16 0.5000 -0.5774 1.0000 0.5774
3 17 0.5000 -0.5774 1.0000 0.5774
3 18 0.5000 -0.5774 1.0000 0.5774
3 19 0.5000 -0.5774 1.0000 0.5774
3 20 0.5000 -0.5774 1.0000 0.5774
3 21 0.5000 -0.5774 1.0000 0.5774
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7 18 0.5000 -0.5774 1.0000 0.5774
7 19 0.5000 -0.5774 1.0000 0.5774
7 20 0.5000 -0.5774 1.0000 0.5774
7 21 0.5000 -0.5774 1.0000 0.5774
-r 22 0.5000 -0.5774 1.0000 0.5774
8 8 0.7683 0.8641 1.0000 0.3717

8 9 0.6721 0.6699 1.0000 -0.1051
8 10 0.7334 -0.7670 1.0000 0.1312
8 11 0.9974 -0.9329 1.0000 0.0190
8 12 0.5000 -0.5774 1.0000 0.5774

8 13 0.5000 -0.5774 1.0000 0.5774
8 14 0.5000 -0.5774 1.0000 0.5774
8 15 0.5000 -0.5774 1.0000 0.5774
8 16 0.5000 -0.5774 1.0000 0.5774

8 17 0.5000 -0.5774 1.0000 0.5774

8 18 0.5000 -0.5774 I.0000 0.5774
8 19 0.5000 -0.5774 1.0000 0.5774
8 20 0.5000 -0.5774 1.0000 0.5774

8 21 0.5000 -0.5774 1.0000 0.5774
8 22 0.5000 -0.5774 1.0000 0.5774
9 9 0.5725 0.8502 1.0000 0.9823
9 10 0.5538 0.5992 1.0000 -0.3439
9 11 0.5898 -0.9188 1.0000 -0.6824
9 12 0.5000 -0.5774 1.0000 0.5774

9 13 0.5000 -0.5774 1.0000 0.5774
9 14 0.5000 -0.5774 1.0000 0.5774
9 15 0.5000 -0.5774 1.0000 0.5774

9 16 0.5000 -0.5774 1.0000 0.5774
9 17 0.5000 -0.5774 1.0000 0.5774

9 18 0.5000 -0.5774 1.0000 0.5774
9 19 0.5000 -0.5774 1.0000 0.5774
9 20 0.5000 -0.5774 1.0000 0.5774
9 21 0.5000 -0.5774 1.0000 0.5774
0 22 0.5000 -0.5774 1.0000 0.5774

10 10 0.7177 0.8052 1.0000 0.0745

10 11 0.6188 -0.6853 1.0000 0.3563

10 12 0.5000 -0.5774 1.0000 0.5774

10 13 0.5000 -0.5774 1.0000 0.5774

10 14 0.5000 -0.5774 1.0000 0.5774

10 15 0.5000 -0.5774 1.0000 0.5774

10 16 0.5000 -0.5774 1.0000 0.5774

10 17 0.5000 -0.5774 1.0000 0.5774

10 18 0.5000 -0.5774 1.0000 0.5774

10 19 0.5000 -0.5774 1.0000 0.5774

10 20 0.5000 -0.5774 1.0000 0.5774

10 21 0.5000 -0.5774 1.0000 0.5774

10 22 0.5000 -0.5774 1.0000 0.5774

11 11 0.6484 0.6788 1.0000 -0.4411

11 12 0.5921 -0.6592 1.0000 0.3517
11 13 0.5000 -0.5774 1.0000 0.5774

11 14 0.5000 -0.5774 1.0000 0.5774

11 15 0.5000 -0.5774 1.0000 0.5774

11 16 0.5000 -0.5774 1.0000 0.5774

11 17 0.5000 -0.5774 1.0000 0.5774

11 18 0.5000 -0.5774 1.0000 0.5774

11 19 0.5000 -0.5774 1.0000 0.5774

11 20 0.5000 -0.5774 1.0000 0.5774

11 21 0.5000 -0.5774 1.0000 0.5774

11 22 0.5000 -0.5774 1.0000 0.5774

12 12 0.6133 0.6562 1.0000 -0.4718

12 13 0.5972 -0.6594 1.0000 0.3401
12 14 0.5000 -0.5774 1.0000 0.5774

12 15 0.5000 -0.5774 1.0000 0.5774

12 16 0.5000 -0.5774 1.0000 0.5774

12 17 0.5000 -0.5774 1.0000 0.5774

12 18 0.5000 -0.5774 1.0000 0.5774
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23 30 0.9895 0.7782 1.0000 0.6153
23 31 0.8847 0.7210 1.0000 0.6495

23 32 0.5353 0.6470 1.0000 0.5732

23 33 0.5738 0.4530 1.0000 0.5275

23 34 0.5215 0.3760 1.0000 0.2528
23 35 0.5016 0.5253 1.0000 -0.5264

23 36 0.5226 -0.3062 1. 0000 -0.5523

23 37 0.5169 -0.7192 1.0000 -0.9237

23 38 0.5000 -0.5774 1.0000 0.5774

23 39 0.5000 -0.5774 1.0000 0.5774

23 40 0.5000 -0.5774 1.0000 0.5774

24 24 0.9963 0.9956 1.0000 0.8892

24 25 0.9999 0.9819 1.0000 0.0249

24 26 0.<=994 0.9572 1.0000 0.5705
24 27 0.9998 0.9237 1.0000 -O.C010
24 28 0.9976 0.8849 1.0000 0.6459
24 29 0.9937 0.8435 1.0000 0.6387

24 30 0.5494 0.7762 1.0000 0.8075

24 31 0.6395 0.7435 1.0000 0.6964

24 32 0.5980 0.6569 1.0000 0.5914

24 33 0.5227 0.5340 1.0000 0.4596

24 34 0.5211 0.3898 1.0000 0.2666

24 35 0.5071 0.5021 1.0000 -0.5064

24 36 0.5234 -0.2929 1.0000 -0.5390
24 37 0.5185 -0.7087 1.0000 -0.9211
24 33 0.5000 -0.5774 1.0000 0.5774

24 39 0.5000 -0.5774 1.0000 0.5774

24 40 0.5000 -0.5774 1.0000 0.5774
25 25 1.0000 0.9925 1.0000 -0.0017

25 26 0.9997 0.9764 1.0000 0.2074

25 27 0.9835 0.9447 1.0000 0.8284

25 28 0.9999 0.9036 1.0000 -0.0002

25 29 0.9997 0.8617 1.0000 -0.0010
25 30 0.9945 0.8106 1.0000 0.5664

25 31 0.7279 0.7597 1.0000 0.7076

25 32 0.7457 0.6676 1.0000 0.5809

25 33 0.5049 0.4804 1.0000 0.5553
25 34 0.5312 0.4078 1.0000 0.2838

25 35 0.5196 0.4692 1.0000 -0.4800

25 36 0.5229 -0.2740 1.0000 -0.5203

25 37 0.5041 -0.9121 1.3000 -0.6881
25 38 0.5000 -0.5774 1.0000 0.5774

25 39 0.5000 -0.5774 1.0000 0.5774

25 40 0.5000 -0.5774 1.0000 0.5774

26 26 1.0000 0.9918 1.0000 -0.0006

26 27 0.9957 0.9688 1.0000 0.7370
26 28 0.9975 0.9289 1.0000 0.6795

26 29 0.9^97 0.8 86 5 1.0000 -0.0011

26 30 0.9789 0.8317 1.0000 0.9449

26 31 0.9695 0.7664 1.0000 0.8969

26 32 0.5584 0.6374 1.0000 0.7122

26 33 0.5112 0.5789 1.0000 0.5038
26 34 0.5257 0.4332 1.0000 0.3092

26 35 0.5472 0.4213 1.0000 -0.4437

26 36 0.5207 -0.2491 1.0000 -0.4955
26 37 0.5175 -0.6738 1.0000 -0.9114

26 38 0.5000 -0.5774 1.0000 0.5774

26 39 0.5000 -0.5774 1.0000 0.5774

26 40 0.5000 -0.5774 1.0000 0.5774
27 27 0.9999 0.9866 1.0000 -0.0028

27 28 0.9997 0.962 9 1.0000 -0.0034

27 29 0.8143 0.9113 1.0000 0.9605
27 30 0.9995 0.8696 1.0000 -0.0016
27 31 0.7416 0.7896 1.0000 0.8468

27 32 0.5416 0.7400 1.0000 0.6623
27 33 0.5628 0.5418 1.0000 0.6198
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PROBABILITIES OF SCATTER FROM GROUP I TO GROUP J THROUGH ANGLE THETA PER STERADIAN FOR MEDIA

GRP I

1

GRP

1

2

3

GRP

2

GRP

3

6

7

9

9

10

11

12

1'

14

15

I

GRP

2

3

4

5

6

10

11

12

13

14

15

GRP

4

5

6

7

8

9

10

11

12

1?
14

15

1.000

J

0.355299

0.034408

0.001823

0.002085

0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

1 .000

J

0.732996

0.025236

0.002016

0.002182

0.008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

1 .000
J

0.287260

0.031092

-0.001788

0.003751

0.018181
0.003997

0.000018

0.000106
0.000219

0.000207

0.000117

0.000007

0.000000

GRP

4

GRP
L.

5

6

7

8

1.000

J

0.251393

0.015271

-0.000404

0.000000

0.004169

0.800

0.169726

0.025540

0.001454

0.002085

0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

0.800

0.164220

0.01P337

0.002233

0.002182

0.008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

0.800

0.142593

0.020853

0.000338

0.003751

0.018181

0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

0.800

0.131431

0.010543

0.000190

0.000000

0.004169

0.600

0.052707

0.020434

0.001169

0.002085

0.002 221
0.001909

0.003038

0.002078
0.000497

0.002499

0.00403 5

0.003106

0.001521

0.000086

0.000000

0.600

056560
015578

00208 6

002182

008378

002426

001472

000334

0.001606

0.002405

001760

000846

000048

0

0

0

0.000000

0.600

0.050015

0.016044

0.000899

0.003 751

0.018181
0.003987

0.030018

0.000106

0.000219

0.000 207

0.000117

0.000007

0.000000

0.600

0.053690

0.011483

0.000197

0.000000

0.004169

0.400

-0.009402

0.018096

0.001107

0.002085

0.002221

0.001909

0.003 03 8

0.002078

O.C00497

0.002499

0.004035

0.003106

0.001521

0.000086
0.000000

0.400

-0.001980

0.015753

0.001874

0.002182

0.008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

0.400

-0.000657

0.015300

0.000453

0.003751

0.018181
0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

0.400

0.009983

0.016357

-0.000096

0.000000

0.004169

COSINE (THETA)

0.200 0.000 -0.200

-0.030243

0.017533

0.001403
0.002085

0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

0.023460

0.017753

0.002195

0.002085

0.002221

0.001909

0.003038

0.302078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

-0.002695

0.017762

0.003620

0.002085

0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

COSINE (THETA)

0.200 0.000 -0.200

-0.023396

0.017652

0.001893

0.002182

0.008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

-0.019682

0.320070

0.002442

0.002182

0.008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

-0.002835

0.021796

0.003818

0.002182

0.008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

COSINE (THETA)

0.200 0.000 -0.200

-0.019604

0.017257

-0.000378

0.003751

0.018181
0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

-0.017009

0.020548

-0.001016

0.003751

0.018181

0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

-0.003056

0.023808

-0.000872

0.003751

0.018181
0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

COSINE (THETA)

0.200 0.000 -0.200

-0.007876 -0.008072 0.001208
0.023433 0.030977 0.037257

-0.000401 -0.000431 0.000104

0.000000 0.000000 0.000000

0.004169 0.004169 0.004169

-0.400

0.018407

0.016568

0.005814

0.002085
0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

-0.400

0.015150

0.021624

0.006318

0.002182

0.00 8378

0.002426

0.001472
0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

-0.400

0.012073

0.025673

0.000645

0.003751

0.018181

0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

-0.400

0.011778

0.040540

0.001490

0.000000

0.004169

-0.600

0.026205

0.013178

0.008915

0.002085

0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

-0.600

0.022279

0.018346

0.010241

.002182

.008378

.002426

.001472

.000334

.001606

.002405

0.

0.

0.

0.

0.

0.

0.

0.001760

0.000846

0.000049

0.000000

-0.600

0.018195

0.024776

0.004124

0.003751

0.018181

0.003987

0.000018

0.000106
0.000219

0.000207

0.000117

0.000007

0.000000

-0.600

0.015452

0.039092

0.004015

0.000000

0.004169

-0.800

0.007055

0.006599

0.013060

0.002085

0.002221

0.001909

0.003038

0.002078

0.000497

0.002499

0.004035

0.003106

0.001521

0.000086

0.000000

-0.800

006553

010754

015894

002182

008378

0.002426

0.001472

0.000334

0.001606

0.002405

0.001760

0.000846

0.000048

0.000000

-0.800

0.005128

0.019753

0.010154

0.003751

0.018181

0.003987

0.000018

0.000106

0.000219

0.000207

0.000117

0.000007

0.000000

-0.800

0.004044

0.031181

0.007967

0.000000

0.004169

-1.000

052686

004162

018385

002085

002221

001909

003038

002078

000497

002499

004035

003106

001521

000086

000000

.EVALUATED ANGULAR DIS-i
TRIBUTIONS TIMES THE

GROUP-TO-GROUP SCATTERING
PROBABILITY.

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

-1.000

,044020

,002360

023545

002182

008378

002426

001472

000334

001606

0.002405

0.001760

0.000846

0.000048

0.000000

-1.000

-0.037311

0.009239

0.019326
0.003751

0.018181

0.003987

0.000018

,000106

,000219

.000207

,000117

,000007

,000000

-1.000

-0.030633

0.015075

0.013634

0.000000

0.004169

ISOTROPIC

ISOTROPIC

ISOTROPIC-

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC

ISOTROPIC



9 0.001331 0.001331 0.001331 0.001331 0.001331 0.001331 0.001331 0.001331 0.001331 0.001331 0.001331 ISOTROPIC10 0.005184 0.005194 0.005184 0.005184 0.005184 0.005184 0.005184 0.005184 0.005184 0.005184 0.005184 ISOTROPIC11

12

13

0.009852 0.009852 0.009852 0.009852 0.009852 0.009852 0.009852 0.009852 0.009852 0.009852 0.009852 I SOTROPIC
0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 ISOTROPIC
0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 ISOTROPIC14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC

GRP I
COSINE (THETA)

5

GRP

1 .000

J

0.800 0.600 0.400 0.200 0.300 -0.200 -0.400 -0.600 -0.800 -1.000

5 0.216116 0.116754 0.051938 0.014976 -0.000826 -0.002160 0.004281 0.011804 0.013716 0.003324 -0.026064
6 0.014037 0.018085 0.024160 0.031161 0.037982 0.043519 0.046668 0.046326 0.041388 0.030751 0.013309

-0.001212 0.000328 0.000463 -0.000049 -0.000447 0.000026 0.002131 0.006626 0.014271 0.025825 0.042047
11

12

13

0.002027 0.002027 0.002027 0.002027 0.002027 0.002027 0.002027 0.002027 0.002027 0.002027 0.002027 ISOTROPIC0.004979 0.004979 0.004979 0.004979 0.004979 0.004979 0.004979 0.004979 0.004979 0.004979 0.004979 ISOTROPIC0.001923 0.001923 0.001°23 0.001923 0.001923 0.00192 3 0.001923 0.001923 0.001923 0.001923 0.001923 ISOTROPIC14 0.000018 0.000018 0.000018 0.030018 0.000018 0.000018 0.000018 0.000018 0.000018 0.000018 0.000018 ISOTROPIC

GPP I
COSINE (THETA)

6

GRP

1.000

J

0.900 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

6 0.245602 0.138409 0.066134 0.022408 0.000 864 -0.004865 -0.001147 0.005651 0.009160 0.003015 -0.019154
7 0.00709° 0.033672 0.048158 0.053347 0.052032 0.047004 0.041054 0.036974 0.037554 0.045588 0.063865
8 -0.003964 0.000456 0.001934 0.001419 -0.000139 -0.001790 -0.002 5 94 -0.001573 0.002193 0.009665 0.02179114 0.000133 0.000133 0.000133 0.000133 0.000133 0.000133 0.000133 0.000133 0.000133 0.000133 0.000133 ISOTROPIC15 0.000004 0.000004 0.000004 0.000004 0.000004 0.000004 0.000004 0.000004 0.000004 0.000004 0.000004 ISOTROPIC

16 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 ISOTR0°IC17 0.000030 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC1 8 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC19 0.000000 0.000300 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ISOTROPIC

GRP I

GRP

7

8

9

10

GRP I

8

GPP

8

9

10
1!

GRP I

9

GRP
o

10

11

GRP I

10

GPP

10

11

GRP

11

GRP

1 .000

J

0.239140

0.008946
-0.000578

-0.003838

1 .000

J

0.181323
0.009096

-0.002261

-0.002233

1.000

0.800

0.136576

0.009237

0.000339

0.000613

0.800

0.109925

0.013905

0.002908

0.000257

0.800

0.600

0.067716

0.008873

0.000190

0.001877

0.600

0.059516
0.015477

0.007095

0. 001089

0.600

0.0°2714 0.043048 0.011960
0.044641 0.062191 0.072949

-0.007573 0.002022 0.003721

1.000

J

0.135008
0.000955

1.000

0.800

0.096882
0.014626

0.800

0.600

0.067050
0.025032

0.600

0.400

0.026325

0.009015

-0.000374

COSINE (THETA)
0.200

0.006170

0.010826

-0.0007Q3

0.000

0.001016
0.015468

-0.000146

0.001096 -0.000593 -0.002048

-0.200

0.004629

0.024103

0.001948

-0.002130

0.400
COSINE (THETA)

0.200 0.000 -0.200

0.026611 0.007727
0.014573 0.011954
0.011521 0.017405
0.000799 -0.000079

-0.000620 -0.001913
0.008332 0.00461°

0.025969 0.038433
-0.001008 -0.001456

0.400

COSINE (THETA)

0.200 0.000 -0.200

-0.004274 -0.009373 -0.007060 -0.001057
0.077608 0.076861 0.071402 0.061924
0.000826 -0.003361 -0.005536 -0.002398

0.400

0.044437

0.033048

0.400

COSINE (THETAI
0.200 0.000 0.200

0.027966

0.039550
0.016560
0.045413

0.009142

0.051512

COSINE (THETA)
0.200 0.000 -0.200

-0.400

0.010774

0.037893

0.006228

0.000300

-0.400

-0.600

0.013217

0.058000

0.013346

0.006382

-0.600

0.000365 0.002729
0.001424 -0.000439

0.056018 0.079944

•0.000885 0.001239

-0.400

0.004916

0.049121

0.009355

-0.400

0.004637

0.058723

-0.400

-0.600

0.007137

0.032684

0.033027

-0.600

0.001968
0.067920

-0.600

-0.800

0.005723

0.035585

0.023952

0.017257

-0.800

0.001697

-0.000212

0.111432

0.005452

-0.800

0.001885

0.016308

0.071919

-0.800

0.000058
0.079980

-1.000

-0.017942

0.121812

0.038697

0.034063

-1.000

-0.006216

0.002869

0.151702

0.012287

-1.000

-0.014563

-0.002313
0.129333

-1.000

002170
095777

-0.800 -1.000

N3



GRP

12

11

12

I

GPP

12
13

0.117579

0.000050

1.000

J

0.113256

0.000064

0.099221

0.007710

0.800

0.099966

0.004785

0.083273
0.014033

0.600

0.087984

0.008923

0.069550
0.019211

0.400

0.077223

0.012521

GRP

13

I

GPP

13

14

1.000

J

0.103052

0.000 012

0.800

0.096016

0.001548

0.600

0.089404

0.002972

0.400

0.083195

0.004289

GRP

14

I

GRP

14

15

1.000

J

0.094820

-0.000001

0.800

0.090747

0.000762

0.600

0.086618

0.001476

0.400

0.083028

0.002143

GRP

15

I

GRP

15

16

1.000

J

0.093563
-0.000003

0.800

0.088868
0.001706

0.600

0.084350
0.003304

0.400

0.080003

0.004796

GRP

16

I

G°P

16

17

1.000

J

0.093511

-0.000004

0.800

0.088853

0.001682

0.600

0.08436°

0.003 257

0.400

0.080055

0.004728

GRP

17

I

GRP

17

18

1.000

J

0.093507

-0.000009

0.800

0.088189

0.002339

0.600

0.083091

0.004531

0.400

0.078206

0.006575

GRP

18

I

GRP

18

19

1.000

J

0.093515

-0.000017

0.800

0.087632

0.002896

0.600

0.082011

0.005611

0.400

0.076642

0.008139

GRP

19

I

GRP

19

20

1.000

J

0.093516

-0.000021

0.800

0.088351

0.002175

0.600

0.083406
0.004214

0.400

0.078671

0.006109

GRP

20

I

GRP

20

21

1.000

J

0.093534

-0.000037

0.800

0.087858

0.002669

0.600

0.082 450

0.005171

0.400

0.077292

0.007488

GRP

21

I

GRP

21

22

1.000

J

0.093514

-0.000052

0.800

0.088004

0.002514

0.600

0.082752

0.004871

0.400

0.077740

0.007046

GRP

22

I

GRP

22

1.000

J

0.079577

0.800

0.079577

0.600

0.079577

0.400

0.079577

0.057869 0.048047 0.039900

0.023437 0.026906 0.029808

COSINE (THETA)

0.200 0.000 -0.200

0.067593 0.059006 0.051374

0.015625 0.018280 0.020530

COSINE (THETAI

0.200 0.000 -0.200

0.077370 0.071910 0.066794

0.005504 0.006621 0.007644

COSINE (THETA)

0.200 0.000 -0.200

0.079377 0.075861 0.072477

0.002763 0.003339 0.002873

COSINE (THETA)

0.200 0.000 -0.200

0.075826 0.071814 0.067963

0.006186 0.007478 0.008676

COSINE (THETA)

0.200 0.000 -0.200

0.075908 0.071924 0.068098

0.006097 0.007371 0.008554

COSINE (THETA)

0.200 0.000 -0.200

0.073527 0.069047 0.064760

0.008478 0.010248 0.011893

COSINE (THETA)

0.200 0.000 -0.200

0.071514 0.066615 0.061936

0.010491 0.012681 0.014718

COSINE (THETA)

0.200 0.000 -0.200

0.074135 0.069786 0.065613

0.007870 0.009510 0.011041

COSINE (THETA)

0.200 0.000 -0.200

0.072365 0.067649 0.063128
0.009640 0.011647 0.013527

COSINE (THETA)

0.200 0.000 -0.200

0.072946 0.068351 0.063932

0.009062 0.010943 0.012716

COSINE (THETA)

0.200 0.000 -0.200

0.079577 0.079577 0.079577

0.033246 0.027901

0.032338 0.034688

-0.400 -0.600

0.044608 0.038620

0.022419 0.023994

-0.400 -0.600

0.062004 0.057519
0.008578 0.009426

-0.400 -0.600

0.069224 0.066099

0.004366 0.004822

-0.400

0.064272 0.060735

0.009786 0.010811

-0.400 -0.600

0.064428 0.060910

0.009649 0.010663

0.060659 0.056737

0.013421 0.014839

-0.600

0.057464 0.053191

0.016616 0.018386

-0.400 -0.600

0.061606 0.057752

0.012476 0.013826

-0.400 -0.600

0.058781 0.054591

0.015300 0.016986

-0.400 -0.600

0.059670 0.055544

0.014403 0.016031

-0.400 -0.600

0.079577 0.079577

0.023681 0.020404

0.037051 0.039621

-0.800 -1.000

0.033321 0.028623

0.025297 0.026376

-0.800 -1.000

0.053320 0.049388

0.010195 0.010887

-0.800 -1.000

0.063098 0.060220

0.005240 0.CO5624

-1.000

0.057350 0.054H3

0.011755 0.012624

-0.800 -1.000

0.057539 0.054312

0.011599 0.012463

-0.800 -1.000

0.052988 0.049404

0.016155 0.017377

-0.800 -1.000

0.049104 0.045194

0.020039 0.021587

-0.800 -1.000

0.054042 0.050464

0.015103 0.016319

-0.800 -1.000

0.050539 0.046607

0.018604 0.020174

-0.800 -1.000

0.051534 0.047619
0.017623 0.019205

-0.800 -1.000

0.079577 0.079577 ISOTROPIC

L/1



GRP I COSINE (THETA)
23

GRP

1.000

J

0.046027

0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

23 0.018137 0.001553 -0.006117 -0.007267 -0.004293 0.000413 0.004457 0.005444 0.000980 -0.011329
24 0.072921 0.029205 0.003094 -0.009122 -0.011155 -0.006715 0.000487 0.006740 0.008334 0.001556 -0.017302
25 0.071738 0.029767 0.00441? -0.007750 -0.010200 -0.006414 0.000130 0.005955 0.007583 0.001536 -0.015661
26 0.048165 0.020972 0.004311 -0.003979 -0.006059 -0.004091 -0.000237 0.003342 0.004484 0.001028 -0.009187
27 0.048722 0.022805 0.006516 -0.002063 -0.004848 -0.003758 -0.000709 0.002382 0.003598 0.001021 -0.007266
28 0.024140 0.012448 0.004790 0.000410 -0.001452 -0.001553 -0.000653 0.000492 0.001122 0.000480 -0.002194
29 0.022901 0.013340 0.006637 0.002325 -0.000066 -0.001005 -0.000959 -0.000397 0.000213 0.000401 -0.000301
30 0.013632 0.009584 0.006208 0.003491 0.001417 -0.000030 -0.000864 -0.001100 -0.000754 0.000160 0.001626
31 0.009818 0.009528 0.008102 0.005941 0.003445 0.001014 -0.000951 -0.002049 -0.001882 -0.000047 0.003854
32 0.003009 0.009149 0.011165 0.010125 0.007098 0.003149 -0.000651 -0.003237 -0.003541 -0.000495 0.006969
33 -0.003917 0.004649 0.008645 0.009151 0.007244 0.004002 0.000504 -0.002171 -0.002946 -0.000743 0.005518
34 -0.009395 0.002862 0.009402 0.011458 0.010265 0.007055 0.003063 -0.000477 -0.002332 -0.001269 0.003947
35 0.017171 0.024461 0.030029 0.033916 0.036166 0.036821 0.035925 0.033520 0.029649 0.024354 0.017678
36 0.005767 -0.001073 -0.003162 -0.001810 0.001672 0.005974 0.009785 0.011796 0.010695 0.005173 -0.006082
37 -0.000781 0.000306 0.000394 -0.000062 -0.000607 -0.000786 -0.000144 0.001774 0.005424 0.011260 0.019738

GRP I COSINE (THETA)
24

GRP

1.000
J

0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

24 0.050555 0.019943 0.001736 -0.006692 -0.007965 -0.004710 0.000447 0.004881 0.005966 0.001076 -0.012414
25 0.104590 0.042260 0.004937 -0.012635 -0.015715 -0.009541 0.000569 0.009417 0.011725 0.002235 -0.024311
26 0.067105 0.028415 0.004921 -0.006525 -0.009074 -0.005874 -0.000073 0.005178 0.006731 0.001436 -0.013854
27 0.065486 0.029710 0.007480 -0.003938 -0.007280 -0.005283 -0.000682 0.003787 0.005388 0.001386 -0.010956
28 0.031690 0.015765 0.005 505 -0.000182 -0.002387 -0.002200 -0.000712 0.000985 0.001801 0.000645 -0.003574
29 0.02976? 0.016613 0.00763 5 0.002102 -0.000712 -0.001535 -0.001093 -0.000114 0.000676 0.000549 -0.001221
30 0.017724 0,011794 0.007154 0.003679 0.001243 -0.000279 -0.001015 -0.001089 -0.000628 0.000243 0.001396
31 0.013034 0.011644 0.009363 0.006568 0.003634 0.000935 -0.001152 -0.002253 -0.001993 0.000003 0.004112
32 0.004858 0.011152 0.012975 0.011506 0.007922 0.003431 -0.000881 -0.003745 -0.004015 -0.000512 0.007941
33 -0.003967 0.005695 0.010128 0.010576 0.008282 0.004487 0.000437 -0.002628 -0.003463 -0.000827 0.006525
34 -0.010740 0.003587 0.011160 0.013450 0.011926 0.008058 0.003316 -0.000832 -0.002914 -0.001463 0.004993
35 0.009443 0.018639 0.025430 0.029967 0.032399 0.032877 0.031549 0.02 8567 0.024078 0.018234 0.011184
36 0.006507 -0.001288 -0.003590 -0.001926 0.002174 0.007183 0.011571 0.013809 0.012370 0.005725 -0.007655
37 -0.000687 0.000345 0.000347 -0.000181 -0.000739 -0.000828 0.000052 0.002399 0.006715 0.013498 0.023249

GRP I COSINE (THETA)
25

GRP

1.000

J

0.072350

0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -o.aoo -1.000

25 0.028679 0.002670 -0.009410 -0.011294 -0.006716 0.000590 0.006890 0.008452 0.001541 -0.017576
26 0.100411 0.040979 0.005 289 -0.011635 -0.014772 -0.009099 0.000407 0.008768 0.011008 0.002147 -0.022789
27 0.093 285 0.040620 0.008353 -0.007701 -0.011729 -0.007918 -0.000454 0.006477 0.008687 0.001990 -0.017799
28 0.043540 0.020673 0.006221 -0.001479 -0.004093 -0.003284 -0.000715 0.001949 0.003044 0.000906 -0.006128
29 0.040143 0.021206 0.008 658 0.001321 -0.001983 -0.002432 -0.001203 0.000528 0.001581 0.000781 -0.003051
30 0.023773 0.014753 0.008131 0.003568 0.000723 -0.000743 -0.001170 -0.000900 -0.000271 0.000377 0.000703
31 0.017814 0.014378 0.010673 0.006971 0.003546 0.000669 -0.001386 -0.002348 -0.001943 0.000101 0.004056
32 0.007905 0.013674 0.014876 0.012752 0.008540 0.003479 -0.001192 -0.004236 -0.004413 -0.000484 0.008789
33 -0.003535 0.007009 0.011722 0.012003 0.009254 0.004877 0.000273 -0.003156 -0.004010 -0.000887 0.007614
34 -0.011935 0.004534 0.013128 0.015581 0.013625 0.008992 0.003415 -0.001372 -0.003638 -0.001649 0.006327
35 0.002079 0.013717 0.021977 0.027187 0.029675 0.029771 0.027804 0.024102 0.018995 0.012812 0.005881
36 0.007080 •-0.001532 -0.003939 -0.001891 0.002865 0.008582 0.013511 0.015907 0.014020 0.006103 -0.009590
37 -0.000421 0.000373 0.000213 -0.000382 -0.000891 -0.000793 0.000431 0.003302 0.008339 0.016064 0.026997

GRP I COSINE (THETA)
26

GRP

1.000

J

0.071895

0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

26 0.028532 0.002698 -0.009310 -0.011198 -0.006668 0.000573 0.006824 0.008378 0.001532 -0.017418
27 0.142781 0.059184 0.008753 -0.015434 •-0.020296 -0.012754 0.000273 0.011863 0.015097 0.003054 -0.031186
28 0.063645 0.028579 0.006869 -0.004192 -0.007314 -0.005206 -0.000576 0.003866 0.005411 0.001351 -0.011023
29 0.057075 0.028246 0.009714 •-0.000511 -0.004418 -0.003998 -0.001240 0.001866 0.003331 0.001163 -0.006626
30 0.033326 0.019064 0.009182 0.002 941 -0.000398 •-0.001572 -0.001321 -0.000384 0.000502 0.000596 -0.000838
31 0.025271 0.018191 0.012097 0.007026 0.003017 0.000110 -0.001657 -0.002245 -0.001616 0.000270 0.003452
32 0.012896 0.017056 0.016956 0.013818 0.008864 0.003316 -0.001606 -0.004679 -0.004662 -0.000392 0.009410
33 •-0.002351 0.008743 0.013492 0.013443 0.010145 0.005145 -0.000008 -0.003768 -0.004586 -0.000915 0.008794



34 -0.012862 0.005815 0.015395 0.017907 0.015380 0.009843 0.003325 -0.002145 -0.004537 -0.001823 0.008027
35 -0.005295 0.009497 0.019543 0.025449 0.027819 0.027259 0.024373 0.019766 0.014043 0.007809 0.001669
36 0.007380 -0.001808 -0.004157 -0.001628 0.003821 0.010229 0.015637 0.018085 0.015614 0.006263 -0.011927
37 0.000089 0.000382 -0.000049 -0.000699 -0.001063 -0.000637 0.001084 0.004604 0.010429 0.019063 0.031010

GRP I COSINE (THETA)

27

GRP
27

1.000

J

0.102327

0.800 0.600 0.400 0.200 0.300 -0.200 -0.400 -0.600 -0.800 -1.000

0.040987 0.004349 -0.012793 -0.015647 -0.009419 0.000684 0.009457 0.011692 0.002183 -0.024276
28 0.103169 0.043186 0.006894 -0.010638 -0.014336 -0.009128 0.000058 0.008294 0.010653 0.002206 -0.021974
29 0.089039 0.040640 0.010505 -0.005048 -0.009695 -0.007116 -0.000990 0.005003 0.007186 0.001878 -0.014598
30 0.050635 0.026245 0.010235 0.001034 -0.002924 -0.003211 -0.001393 0.000961 0.002281 0.000999 -0.004454

31 0.038403 0.024198 0.013640 0.006239 0.001502 -0.001062 -0.001944 -0.001636 -0.000628 0.000587 0.001519
32 0.021806 0.022071 0.019265 0.014413 0.008543 0.002679 -0.002150 -0.004921 -0.004606 -0.000179 0.009386
33 0.000351 0.011216 0.015481 0.014796 0.010810 0.005174 -0.000463 -0.004451 -0.005139 -0.000879 0.009979
34 -0.013082 0.007661 0.018036 0.020396 0.017096 0.010488 0.002925 -0.003238 -0.005650 -0.001956 0.010197
35 -0.012430 0.006473 0.019697 0.025271 0.027220 0.025573 0.021356 0.015595 0.009319 0.003553 -0.000674
36 0.007092 -0.002107 -0.004072 -0.000930 0.005191 0.012166 0.017866 0.020165 0.016936 0.006052 -0.014614
37 0.001002 0.000350 -0.000520 -0.001190 -0.001237 -0.000244 0.002212 0.006550 0.013190 0.022553 0.035058

GRP I COSINE (THETA)

28

GRP

28

1.000

J

0.076459

0.300 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

0.030491 0.003069 -0.009722 -0.011795 -0.007064 0.000558 0.007157 0.008818 0.001630 -0.018323
29 0.143751 0.060546 0.010107 -0.014369 -0.019683 -0.012638 -0.000038 0.011316 0.014620 0.003073 -0.030130

30 0.079324 0.037327 0.010878 -0.003111 -0.007728 -0.006063 -0.001203 0.003763 0.005745 0.001656 -0.011594

31 0.059527 0.033051 0.015033 0.003990 -0.001563 -0.003109 -0.002132 -0.000116 0.001456 0.001099 -0.002670

32 0.035942 0.029035 0.021579 0.014122 0.007215 0.001409 -0.002747 -0.004702 -0.003907 0.000188 0.008134
33 0.005045 0.014474 0.017513 0.015821 0.011058 0.004882 -0.001047 -0.005070 -0.005528 -0.000761 0.010890

34 -0.012126 0.010060 0.020793 0.022726 0.018509 0.010795 0.002234 -0.004521 -0.006820 -0.002011 0.012558
35 -0.018449 0.005060 0.019576 0.026660 0.027873 0.024776 0.018930 0.011896 0.005234 0.000507 -0.000726
36 0.006030 -0.002369 -0.003562 0.000256 0.006889 0.014143 0.019823 0.021732 0.017676 0.005460 -0.017113
37 0.002267 0.000262 -0.001183 -0.001809 -0.001358 0.000427 0.003807 0.009038 0.016380 0.026091 0.038429

GRP I COSINE (THETA)
29

GRP

29

1.000

J

0.099731

0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

0.040147 0.004508 -0.012227 -0.015097 -0.009142 0.000598 0.009083 0.011273 0.002128 -0.023391
30 0.126567 0.054279 0.010210 -0.011463 -0.016563 -0.010914 -0.000340 0.009336 0.012290 0.002700 -0.025259
31 0.093425 0.046135 0.015768 -0.000951 -0.007299 -0.006550 -0.001980 0.003135 0.005520 0.001899 -0.011004
32 0.058031 0.038791 0.023681 0.012311 0.004291 -0.000771 -0.003264 -0.003579 -0.002107 0.000762 0.004637
33 0.012561 0.018774 0.019527 0.016336 0.010722 0.004203 -0.001702 -0.005474 -0.005595 -0.000546 0.011192
34 -0.009511 0.013107 0.023561 0.024730 0.019454 0.010733 0.001326 -0.005847 -0.007906 -0.001972 0.014835

35 -0.023070 0.005089 0.021769 0.029129 0.029331 0.024532 0.016894 0.008576 0.001738 -0.001460 0.001141
36 0.004163 -0.002541 -0.002576 0.001922 0.008820 0.015982 0.021274 0.022563 0.017712 0.004589 -0.018941
37 0.003762 0.000111 -0.001978 -0.002479 -0.001364 0.001392 0.005817 0.011936 0.019777 0.029366 0.040729

GRP I COSINE (THETA)
30

GRP

30

1 .000

J

0.092811

0.800 0.600 0.400 0.200 0.300 -0.200 -0.400 -0.600 -0.800 -1.000

0.037393 0.004238 -0.011340 -0.014025 -0.008502 0.000545 0.008431 0.010471 0.001981 -0.021725

31 0.157295 0.068971 0.014738 -0.012383 -0.019373 -0.013212 -0.000880 0.010643 0.014377 0.003341 -0.029444
32 0.098794 0.055224 0.025470 0.007124 -0.002222 -0.004975 -0.003543 -0.000334 0.002246 0.001788 -0.004116
33 0.026361 0.025662 0.021876 0.016085 0.009371 0.002817 -0.002494 -0.005481 -0.005059 -0.000148 0.010337
34 -0.003796 0.017763 0.026915 0.026692 0.020123 0.010241 0.000076 -0.007341 -0.008979 -0.001808 0.017205
35 -0.026980 0.006459 0.025421 0.032816 0.031550 0.024532 0.014668 0.004868 -0.001962 -0.002913 0.004921
36 0.001118 -0.002606 -0.000873 0.004406 0.011316 0.017945 0.022379 0.022705 0.017009 0.003378 -0.020101
37 0.005644 -0.000140 -0.002999 -0.003243 -0.001183 0.002874 0.008617 0.015736 0.023922 0.032865 0.042257

GRP I COSINE (THETA)

31

GRP

31

1 .000

J

0.116390

0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

0.047519 0.006159 -0.013460 -0.017102 -0.010535 0.000474 0.010158 0.012751 0.002436 -0.026404
32 0.181453 0.085331 0.024934 -0.007122 -0.017623 -0.013752 -0.002596 0.008763 0.013238 0.003745 -0.026801
32 0.054084 0.037774 0.024307 0.013576 0.005473 -0.000110 -0.003279 -0.004143 -0.002808 0.000618 0.006028
34 0.008629 0.025522 0.031066 0.028196 0.019847 0.008951 -0.001557 -0.008743 -0.009673 -0.001414 0.018969



35 -0.029250 0.009699 0.030756
36 -0.003421 -0.002435 0.001852
37 0.007766 -0.000530 -0.004187

0.037718 0.034382
0.007981 0.014497

-0.003964 -0.000619

0.024545 0.012005
0.019942 0.022859
0.005093 0.012413

0.000559 -0.005996
0.021790 0.015280
0.020583 0.028846

-0.003863 0.010756
0.001871 -0.019893

0.036446 0.042623

GRP

32

I

GRP

1 .000

J

0.800 0.600 0.400

COSINE (THETA)
0.200 0.000 -0.200

32
33

34

35

36

37

0.154640
0.139231

0.048493

-0.025868
-0.011426

0.010134

0.064897

0.069555

0.044923

0.018344

-0.001533

-0.001254

0.010561

0.024616
0.037136

0.040448

0.007231

-0.005596

-0.015730

-0.000346

0.026741
0.045439

0.014423

-0.004327

-0.021335

-0.010093

0.015349
0.038312

0.019599

0.001119

-0.013616

-0.009386

0.004570
0.024062
0.022317

0.009306

0.000067

-0.002987

-0.003985

0.007684

0.022132

0.018801

GRP

33

I

GRP

1.000

J

0.800 0.600 0.400
COSINE (THETA)

0.200 0.300 -0.200

33

34

35

36

37

38

0.139667

0.167224

-0.001576

-0.021696

0.012507

-0.001709

0.058684

0.091100
0.038063

0.001007

-0.002392

0.000163

0.009634

0.039937

0.054481

0.015771

-0.00696 5

0.000826

-0.014120

0.009238
0.053357

0.023797

-0.003692

0.000655

-0.019213

-0.005494

0.040373

0.026283

0.004942

0.000025

-0.012282
-0.008754

0.021209

0.024427

0.016455
-0.000688

0.000039

-0.005040

0.001546

0.019428
0.028364

-0.001109

GRP

34

I

GRP

1 .000
J

0.800 0.600 0.400

COSINE (THETA)
0.200 0.000 -0.200

34

35

36

37

38

0.179208

0.118820

-0.029896

0.012838

-0.006558

0.078869

0.094154

0.008432

-0.003957

0.000902

0.017204

0.069359

0.029594

-0.006707

0.003225

-0.013700
0.045719

0.037148

0.000535

0.002143

-0.021754

0.024515

0.034651

0.013711

-0.000610

-0.014872
0.007031

0.025662

0.028769

-0.003303

-0.000966
-0.005453

0.013739

0.041651

-0.004202

GRP

35

I

GRP

1.000

J

0.800 0.600 0.400

COSINE (THETA)
0.200 0.000 -0.200

35

36

37

38

0.222678

0.040508

-0.016976

0.002397

0.109502

0.056554

0.000859

0.000415

0.037131
0.058272

0.016690

-0.001352

-0.002397

0.049573

0.029730

-0.002280

-0.017045

0.034367

0.039193

-0.001746

-0.014775

0.016563

0.044293

0.000875

-0.003551

0.000072

0.044246

0.006205

GRP

36

I

GRP

1 .000
J

0.800 0.600 0.400

COSINE (THETA)
0.200 0.000 -0.200

36

37

38

0.198527

0.015875
0.009551

0.098037

0.060655

-0.002540

0.033667

0.079^86

-0.005390

-0.001615

0.079211

-0.001083

-0.014840
0.064871

0.008 297

-0.013042

0.042709

0.020667

-0.003252

0.018668

0.033943

GRP
17

GRP

1.000

J

0.800 0.600 0.400

COSINE (THETA)

0.200 0.000 -0.200

37

38

0.201895

0.000561
0.121095

0.024632

0.064307

0.040479
0.027519

0.049756

0.006715

0.054119

-0.002119 •

0.055223

-0.002996

0.054725

GPP

'8

I

GRP

1.000

J

0.800 0.600 0.400

COSINE (THETA)
0.200 0.000 -0.200

38

39
0.174721
0.000533

0.126075
0.005379

0.090474

0.008637
0.065812

0.010953
0.049981
0.012972

0.040873

0.015338
0.036381

0.018696

GRP

39

I

GRP

1.000

J

0.800 0.600 0.400

COSINE (THETA]

0.200 0.000
1

-0.200

39

40

0.150310
0.000139

0.114965
0.002355

0.088489

0.003829
0.069813
0.004866

0.057869
0.005769

0.051592
0.006844

0.049913
0.008393

-0.400

0.012354

0.004345

-0.009706

-0.005826
0.018602

0.028168

-0.400

.011113

,001152

,012935

,012486

,038187

,000861

-0.400

-0.600

0.015884

0.007847

•0.007983

•0.011475

0.011284

0.035973

-0.600

0.014303

0.005326

-0.016553

0.004798

0.043440

0.000429

-0.600

0.012050 0.016265
-0.011647 -0.010276
0.002439

0.048302

-0.001576

-0.400

0.008666

-0.011195

0.038264

0.014868

-0.400

0.007499

-0.001313

0.046042

•0.004679

0.044668

0.006308

-0.600

0.013912

•0.013330

0.025562

0.027488

-0.600

0.012178

-0.011289

0.054880

-0.400 -0.600

-0.800

0.003295

0.002758

-0.000205

-0.004266

-0.000266

0.040781

-0.800

0.002975

0.002985

-0.003628

-0.002436

0.041642

0.003139

-0.800

0.003764

-0.000055

-0.004058

0

0

-0.800

0.004225

-0.002421

0.005354

0.044689

-1.000

-0.032771

•0.015683

0.016239

0.020796

•0.016490

0.041159

-1.000

-0.029507

-0.010368

0.031522

-0.008017

0.030309

0.007643

-1.000

0.033364

0.020299

0.007860

026693 -0.009679

021184 0.044782

-1.000

•0.028358
0.025440

•0.023145

0.067095

-0.800

0.003753

-0.005319

0.058374

-1.000

-0.024807

0.022539

0.054441

-0.800 -1.000

0.000069

0.054278

0.003063

0.055540

0.001971

0.060166
-0.007221

0.069810

-0.400

0.034397
0.023691

-0.400

0.051765

0.010723

-0.600

0.032815
0.030967

-0.600

0.056081
0.014137

-0.800

029525

041170

-0.800

0.061795
0.018940

-1.000

0.02242*

0.054944

-1.000

0.067838

0.025435

00



GRP I COSINE (THETA)
40 1.000 0.800 0.600 0.400 0.200 0.000 -0.200 -0.400 -0.600 -0.800 -1.000

GRP J

40 0.132555 0.106348 0.086246 0.071934 0.063093 0.059409 0.060566 0.066246 0.076134 0.089914 0.107270
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APPENDIX C

Listing of XCHEKR



C * » THIS IS THE MAIIM RCUTINE *********

CGMMJN NC(IOOOOO)

COMMON /AP0LL3/ AG STRT ,(UF , Ot ACWT ( 26 ) , I TOUT , I T I N

C * ♦ LABELLfcO COMMONS FCC CR( SS- S[ CTION ROUTINES '

COMMON /LJCSIG/ ISCCCG

CCMMJN /MEANS/ NM

COMMON /MOMENT/ NMCrt

comm:n /u*l/ u

COMMON /RESULT/ POINT

C * ♦ COMMJ'J /DUM<iY/ WILL NOT BE F^U^D ELSEWHERE I»

COMM )N /DUMMY/ DUM

DATA JUUK/Z4848494 8/
NLFT = (LOC(DUMI - LOC (NC ( 1 I I I/4

DO 5 1 = 1,NLFT

5 NC ( I ) = JUNK

ITIN = 50

ITOUT = 51

NLFT = (LOCUGSTRT) - LCCINC ( 1) ) >/4

CALL XCHEKR (MLrT)

STOP

ENO

******** * * * * * *

MAIN 20

IN MAIN 30
******** * * * * * *

MAIN 50

MAIN 60

MAIN 70

MAIN 80

MAIN 90

THE P*OGfAM * * * * * * * *

MAIM 110

MAIN 120

MAIN 130

MAIN 140

MAIN 150

MAIN 160

MAIN 170

MAIN 180

MAIN 190

MAIN 200

MAIN 210



SUBROUTINE XCHEKR(NLFT)
COMMJN /APULLC/ AGSTRT ,COF,OtADWT(26),I 0, IN
C0MM3N SlGT(l)

COMMON/LCCSIG/ISTAPT.ISCCOG.INABOG, IGABOG,IFPORG,IFNGP,IFSPOG,
1 I 0S30G, I PRBNG , I PRBGG , I SCANG, I SCAGG, I SPORG , I SPOPT , I NPBUF,
2 1SIG0G, INFPCG,IABS0G,ITCTSG,NGP,NDS,NGG,N0SG,INGP,1NDS,
3 NMED,NtLEM,MIX,NCOEF,NSCT,NTS,NTG,NDSNGP,NDSNGG,IADJ,
4 NME.LCC, INGS, INSG.II , 10, KKK,IXTAPE,IDEL,ITEPL,ITEMG,IRSG,
5 IRDSG.ISTR, IPRIN.IFMU, IMOM,IDTF,I STAT,I PUN
6 ,NUS,NGN,IHT,INLS,INUSN,INGN,INGNP,INNN.IGGG

DIMENSION TH (11)
DIMENSION NSIG( 1)

EQUIVALENCE ( S I GT ( 1) ,NS IG( 1 ) )
NANG=11

THU)=1.0

DO 5 J1=2,NANG
5 TH(Jll = THJl-ll-.2
10 CONTINUE

NLAST=0

LOCEPR=0

ME0ALB=0

READ! IN,1000) IACJM ,MECIA,NMGP.NMTG
1000 F0RMATI5I5I

WRITE (IC ,1010) IACJ*. MEDIA, NMGP.NMTG
1013 FORMAT (IHl,45X,•ELIT OF MULTIGROUP CROSS-SECTICNS BY XCHFKP'//

1 37X, •IACJM=*,I5,5X,«MECIA=*,15,5X, 'NMGP=*,15,5X,'NMTG=*,15 I
C REMOVE C CN THE FOLLOWING TWO CARDS TO READ IN MULTIGROUP ENFRGIFS
C NLAST=NMTG

C READ (IN,10151 (SIGTII 1,1=1 ,NMTGI
1015 FORMAT (7E10.5)

CALL XSEC ( I ADJM.LCCEPR.MEDALB, ME DI A, NLA ST, NMGP.NMTG, NLFT, 10, IN)
IF ( ISTAT.LE.O.OR.NSCT .LE.O) GO TO 10
LOCPMU=NLAST

LOCPO=LOCPMU*NTS

NLAST = LOCPO«-NTS*NANG
IF (NLAST.LE.NLFT) GO TC 15
WRITE (10,1020) NLAST

1020 FORMAT (• OOPS NO POCM, NLAST= ',171
GO TO 10

15 DO 60 MEC=l,NMtD
WRITE (10,1030) MEC

1030 FORMAT (IHl, 6X,•PPOBABILITIfS OF SCATTER FROM GRCUP I TO GROUP J
I THROUGH ANGLE THETA PER STtRADIAN FOR MEDIA '13)

DO 55 1=1,NTG
NDSK=NSIG(INNN+I)

WRITE (IC1040) I, (TH(K),K=1,NANG)
1040 FORMATCOGRP I', 50X,*C0SI'iE (THETA)*/I5,6X,11(F6.3,4X)/6X,'GRP

1 J'l
DO Z5 K=1,NANG
I GOLD-1

IGO= I i-NDSK-1

CALL PTHETAI MEC , IGOLD, IGQ,TH(K),SIGT(LOCPMU+1),NMTG)
DO 20 J*IGOLD,IGQ
IA=LOCPO fKf( J-l (*NANG

IB=LOCPMU*J

20 SIGTIIA)=SIGT(IB)

25 CONTINUE

DO 5 0 J=IGOLC, IGQ

DO 30 K=1,NANG

IA = LOCFO«-Kf( J-l l*NA*JG

XCHEK 10

XCHFK 20

XCHEK 30

XCHEK 40

XCHEK 41

XCHEK 42

XCHFK 43

XCHEK 44

XCHEK 45

XCHEK 46

XCHEK 50

XCHEK 60

XCHEK 70

XCHEK 80

XCHEK 90

XCHE 100

XCHE 110

XCHE 120

XCHE 130

XCHE 140

XCHE 150

XCHE 160

XCHE 170

XCHE 180

XCHE 190

XCHE 191
* * * •

XCHE 193

XCHE 194

XCHE 195

XCHE 200

XCHE 210

XCHE 220

XCHE 230

XCHE 240

XCHE 250

XCHE 260

XCHE 270

XCHE 280

XCHE 290

XCHE 300

XCHE 310

XCHE 311

XCHE 320

XCHE 330

XCHE 340

XCHE 350

XCHE 351

XCHE 360

XCHE 370

XCHE 380

XCHE 390

XCHE 400

XCHE 410

XCHE 420

XCHE 430

XCHE 440

XCHE 450

XCHE 460

XCHE 470

CO



IF (SIGTdAI.NE .0.0) GC TO 35
30 CONTINUE

GO TO 50

35 DNUM=SIGT(L0CP0*1+(J-1 )*NANGI
CHK1=1.0001*DNUM

CHK2=0.9999*DNUM

IA>LQCF0»1«( J-l )*NANG

IB=I A»NANG-1

00 40 K=2,NANG
DNUM=SIGT(L0CP0*K«(J-1 )*NANG)
IF (DNUM.GE.CHK1.0R.CNLM.LE .CHK2I GO TO 45

40 CONTINUE

WRITE (10,1050) J,(SIGT(K),K=IA,IB)
1053 FORMAT (5X,I4,11F10.6,2X,'ISLTROPIC*I

GO TO 50

45 WRITE <IC,1060) J,(SIGT(K),K=IA,IB)
1060 FORMATdH ,4X, 14, I IF 10 .61
50 CONTINUE

55 CONTINUE

60 CONTINUE

IF (IO.GT.O) GO TO 10

RETURN

END

XCHE 480

XCHE 490

XCHE 500

XCHE 510

XCHE 520

XCHE 530

XCHE 540

XCHE 550

XCHE 580

XCHE 590

XCHE 600

XCHE 610

XCHE 620

XCHE 630

XCHE 640

XCHE 650

XCHE 660

XCHE 670

XCHE 680

XCHE 690

XCHE 700

XCHE 710

XCHE 720

U>



34

REFERENCES

1. E. A. Straker, P. N. Stevens, D. C. Irving, and V. R. Cain, "The

MORSE Code - A Multigroup Neutron and Gamma-Ray Monte Carlo Transport Code,"

ORNL-4585 (1970).

2. E. A. Straker and M. B. Emmett, "MORSEC, A Revised Cross-Section

Module for the MORSE Multigroup Monte Carlo Code," ORNL-4716 (1971).

3. Engle, W. W., Jr., "A User's Manual for ANISN," K-1693 (1967).

4. K. D. Lathrop, "DTF-IV, A FORTRAN-IV Program for Solving the

Multigroup Transport Equation with Anisotropic Scattering," LA-3373, Los

Alamos Scientific Laboratory (1965).



35

INTERNAL DISTRIBUTION

1-3. L. S. Abbott 81

4. N. J. Ackermann 82

5. R. G. Alsmiller, Jr. 83

6. T. W. Armstrong 84

7. A. R. Buhl 85-119

8-17. C. E. Burgart 120

18-19. C. E. Clifford 121

20. S. N. Cramer 122

21. M. B. Emmett 123

22. W. W. Engle, Jr. 124

23. W. E. Ford, III 125

24. R. M. Freestone, Jr. 126

25. T. A. Gabriel 127

26. N. M. Greene 128

27. M. L. Gritzner 129

28-74. P. R. Kasten 130

75. J. L. Lucius 131--132

76. R. E. Maerker 133

77. F. C. Maienschein

78. B. J. McGregor 134--136

79. G. W. Morrison 137

80. F. R. Mynatt 138

R. W. Peelle

F. G. Perey

J. C. Robinson

R. W. Roussin

Radiation Shielding Info. Center
G. E. Whitesides

L. R. Williams

H. A. Wright

R. Q. Wright
D. Sundberg
W. Zobel

E. R. Cohen (consultant)
H. Feshbach (consultant)
H. Goldstein (consultant)
C. R. Mehl (consultant)
H. T. Motz (consultant)
Central Research Library
ORNL Y-12 Technical Library
Document Reference Section

Laboratory Records
Laboratory Records ORNL RC
ORNL Patent Office

EXTERNAL DISTRIBUTION

139-324. Given DNA Initial Radiation and Shielding Distribution (updated
March 17, 1971)

325. W. H. Hannum, Division of Reactor Development and Technology,
U. S. Atomic Energy Commission, Washington, D. C. 20545

326. P. B. Hemmig, Division of Reactor Development and Technology,
U. S. Atomic Energy Commission, Washington, D. C. 20545

327. K. 0. Laughon, AEC Site Representative

328. E. A. Straker, Science Applications, Inc., Clinton Bldg., Suite
432, 2109 Clinton Avenue West, Huntsville, Alabama

329-330. Division of Technical Information Extension (DTIE)
331. Laboratory and University Division.


	image0001
	image0003

