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A Combined P3, VITAMIN-C, MACKLIB-IV, Coupled 25 Neutron -
21 Gamma Group Cross Section Library - The UW Cross Section Library

R.T. Perry and G.A. Moses

We have combined the 25 neutron group - 21 gamma energy group,

P3 expansion, DLC-41B/VITAMIN-C cross section 11brary(1) (see Appendix I -
memo of T. Wu) with the DLC-60/MACKLIB-IV(2) response library (see Appendix I1I
- memo of T. Wu) into a single library. This results in a library that is
convenient for use in ANISN(3) and facilitates export of the library to other
installations.

A listing of the contents of the library is given in Table 1. The cross
section ID numbers are listed in column 4 of Table 1.

The contents of the cross section sets are listed in Table 2. Their
position would be an input parameter to ANISN should activity calculations be
desired. Note that not all library entries have DLC MACKLIB-IV response
functions and some sets have no gamma data.

In Table 3 some important ANISN input control parameters for this library

are listed.



Table 1 Contents of UW Cross Section Library
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Table 2 Cross Section Set Format

(For each energy group, there are IHM entries
arranged according to this table)

Position Content
1 Neutron and gamma kerma factors
2 Neutron kerma factor
3 Gamma kerma factor
4 Displacement cross section - A
5 Displacement cross section - B
6 Total hydrogen production cross section
7 Total tritium production cross section
8 Total heljum production cross section
9 Total cross section
10 Elastic cross section
1 Total inelastic cross section
12 (n,2n) cross section
13 (n,3n) cross section
14 Total fission cross section
15 (n,n"t) cross section
16 (n,n”) continuum cross section
17 (n,y) cross section
18 (n,p) cross section
19 (n,D) cross section
20 (n,t) cross section
21 (n,3He) cross section
22 (n,a) cross section
23 Elastic scattering kerma factor
24 (n,n”) charged particles kerma factor
25 Inelastic-level scattering kerma factor
26 (n, charged particles) kerma factor
27 (n,2n) kerma factor
28 (n,3n) kerma factor
29 Fission kerma factor
30 Inelastic continuum kerma factor
31 Radiative capture kerma factor
32 Group mid-energy for neutron and gamma
33 Group mid-energy for neutron only
34 Group mid-energy for gamma only
35 (n,2n) cross section
36 (n,3n) cross section
37 Total fission cross section
38 (n,n")o cross section
39 (n,2n)a cross section
40 Inelastic continuum
41 (n,y) cross section
42 (n,p) cross section
43 (n,d) cross section
44 (n,t) cross section
45 (n,3He) cross section



(Table 2 - Continued)

Position Content
46 (n,a) cross section
47 v
48 Absorption cross section
49 v x fission cross section
50 Total cross section
51-96 Group transfer cross sections

Note 1 - 34 are from MACKLIB
35 - 96 are from VITAMIN-C
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Table 3 - ANISN Control Parameters

ISCT Maximum order of scatter - 3

IeM Number of energy groups in the calculation - 46
IHT Position of Gtota1 in the cross section table - 50
IHS Position of Og-g in the cross section table - 51

IHM Cross section table length - 96
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In Table 4, the neutron energy group structure is given and in Table 5,
the energy group structure for the gamma cross sections are given,

In the following sections, we discuss in more detail the cross
section sets - their use and data retrieval programs. We refer to this
library as the UW Cross Section Library.

Cross Section Sets

The cross section sets are a combination of response functions from
the DLC-60/MACK IV Library and response functions and transport cross
sections from the DLC-41B/VITAMIN-C Library. Both the DLC-60 and DLC-41B
Library was created from ENDF/B-IV(4) files. The neutron and gamma
transport cross sections are coupled by the use of gamma production cross
sections. The neutron and gamma scattering cross sections are approximated
by Legendre polynomials in a P3 expansion.

The structure of the cross section sets are such that in a single
ANISN run, both space and energy dependent neutron and gamma fluxes may
be calculated. In the same run, the fluxes may be used with the response
functions to determine various reaction rates such as tritium production,
heating, and dpa rates.

In recapitulation, the library contains, for many elements and isotopes,
the following cross sections: |

+ Gamma response functions

« Neutron response functions

« Gamma production cross sections

» Neutron transport cross sections

« Gamma transport cross sections

» Legendre expansions of the neutron and gamma scattering
cross sections
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Table 4

Neutron 25 Energy Group Structure in eV

Group Limits

Group E(Top) E(Low) E(Mid Point)
1 1.4918 (+47) 1.3499 (+47) 1.4208 (+7)
2 1.3499 (+47) 1.2214 (+7) 1.2856 (+7)
3 1.2214 (+7) 1.1052 (+7) 1.1633 (+7)
4 1.1052 (+7) 1.0000 (+47) 1.0526 (+7)
5 1.0000 (+7) 9.0484 (+6) 9.5242 (+6)
6 9.0484 (+6) 8.1873 (+6) 8.6178 (+6)
7 8.1873 (+6) 7.4082 (+6) 7.7979 (+6)
8 7.4082 (+6) 6.7032 (+6) 7.0557 (+6)
9 6.7032 (+6) 6.0653 (+6) 6.3843 (+6)
10 6.0653 (+6) 5.4881 (+46) 5.7787 (+6)
11 5.4881 (+6) 4 .4933 (+6) 4.9907 (+6)
12 4 .4933 (+6) 3.6788 (+6) 4.,0860 (+6)
13 3.6788 (+6) 3.0119 (+6) 3.3453 (+6)
14 3.6119 (+46) 2.4660 (+6) 2.7390 (+6)
15 2.4660 (+6) 1.3534 (+6) 1.9097 (+6)
16 1.3534 (+46) 7.4274 (+5) 1.0481 (+6)
17 7.4274 (+5) 4.0762 (+5) 5.7518 (+5)
18 4.0762 (+5) 1.6573 (+5) 2.8667 (+5)
19 1.6573 (+45) 3.1828 (+4) 9.8779 (+4)
20 3.1828 (+4) 3.3546 (+3) 1.7591 (+4)
21 3.3546 (+3) 3.5358 (+2) 1.8541 (+3)
22 3.5358 (+2) 3.7267 (+1) 1.9542 (+2)
23 3.7267 (+1) 3.9279 (+0) 2.0597 (+1)
24 3.9279 (+0) 4.1399 (-1) 2.1718 (+0)
25 4.1399 (-1) 2.200 (-2) 2.1800 (-1)



13

Table 5 Gamma 21 Multigroup Structure in MeV Group Boundaries

Group E(Top) E(Low) E(Mid-Point)
1 14.0 12.0 13.0
2 12.0 10.0 11.0
3 10.0 8.0 9.00
4 8.0 7.5 7.75
5 7.5 7.0 7.25
6 7.0 6.5 6.75
7 6.5 6.0 6.25
8 6.0 5.5 5.75
9 5.5 5.0 5.25
10 5.0 4.5 4,75
11 4,5 4.0 6.25
12 4.0 3.5 3.75
13 3.5 3.0 3.25
14 3.0 2.5 2.75
15 2.5 2.0 2.25
16 2.0 1.5 1.75
17 1.5 1.0 1.25
18 1.0 0.4 0.7
19 0.4 0.2 0.3
20 0.2 0.1 0.15
21 0.1 0.01 0.055
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Each cross section set is a matrix 96 elements long by 46 elements
wide. There are 4 distinct cross section sets per element/isotope. Thus,

7, 0 and H1, a total

for example,if a problem required Fe, Cr, Ni, L16, Li
of seven elements and isotopes, the total number of cross section sets
read into ANISN would be (4x7) or 28. The number 28 would be input into
ANISN. This results from the fact that each element/isotope has a P3
Legendre expansion. The PO and the remaining expansions P1, PZ’ P3 each
comprise a distinct set, each set being a matrix 96 elements Tong and

46 elements wide. If S} represents the jth expansion of the ith element/
isotope matrix, we can describe the matrix arrangement on tape by:

T b o1 o1 22 N N <N

K- oK K oK K cK#T . oNeT N
05152333551 =0 S35 S5 575;53%, $3 39 57 5733 -

S
The PO set for each element/isotope contains the response functions,
gamma production cross sections and the P, component of the scattering
cross sections. The P1’ Py and P3 set for each element/isotope contains
the respective component of the Legendre expansion of the scattering cross
sections. All other locations of these matrices are filled with zeros.
For the purpose of illustration, a P0 cross section set for a fictitious
element is described in Figure 1. For this example we are assuming that
the set has 4 neutron groups and 3 gamma energy groups. In addition the
set has three response functions: kerma factors, displacement cross
sections, and hydrogen production cross sections. The set contains the
gamma production cross sections. In addition, the standard absorption,
fission total and scattering cross sections are noted. The nomenclature

for the elements of the matrix are:



ROW |
ROW 2
ROW 3
ROW 4
ROW 5
ROW 6
ROW 7
ROW 8
ROW 9
ROW 10
ROW I
ROW |2
ROW I3
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COL. COL. COL. COL. COL. COL. CcOL.
| 2 3 4 5 6 7
na-KI I'\a-K2 l‘lal-<3 ﬂcK4 Ya.l.<| YO-KZ 7‘0;(3
nog no;,z no;} no;,“ 0] 0] o)
noa'pa noa%m naaga naa;a 0 0 0
Y5 % % %' [»% ,O¢ ,0%
/Ot VOt V0§ VO; | O O O
%F % W% % S 2% O
03 0082 0007 q0st 408! 4,082,003
0 nagu-a nagz-s na-s3-4 no--;‘-l 70'5"2 7032-3
0 0 O3 024 03 042 o3
0 0 0 08 4 (007 072 o3
0O 0 0 0 [0 #2003
0] (0] 0] 0] 0 n0y 2 0,273
0 0 0 o) 0 o] o3

FIGURE 1 Po CROSS SECTION SET FOR

FICTICIOUS ELEMENT. THIS SET HAS A
4NEUTRON - 3GAMMA ENERGY GROUP

STRUCTURE.



16

i i
nOK, YOK is the kerma factor for the ith neutron and gamma group,

respectively,

Oi

np is the hydrogen production cross section for the ith neutron
group,

i
nOdpa is the displacement cross section for the ith neutron group,

i i
n%a, Yca is the absorption cross section for the ith neutron and gamma
group, respectively,

.i

n"nf is v times the fission cross section for the ith neutron group,

Oi Gi

n"t, y't is the total cross section for the ith neutron and gamma
group, respectively,

EN i-3

ns , YOS is the scattering cross section from neutron group i to
neutron group j and the scattering cross section from gamma group

i to gamma group j,

-
noy is the gamma production cross section which produces a gamma in

energy group j, from a reaction of a neutron in energy group i.

In this example, it is assumed that the gamma displacement cross
sections, hydrogen production cross sections and fission cross sections
are either unknown or zero as indicated by zeros in the matrix (Figure 1).

Ina Py, P, or P3 set associated with this element, all locations except

1* 72
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the scattering cross sections will be zero; however, the matrix size
would remain the same.

An examination of the matrix shown in Figure 1 reveals several distinct
areas and forms. These are shown in Figure 2.

Note that the columns are associated with the energy groups. In
this example column 1 to column 4 representsneutron energy groups one
to four while columns 5, 6, and 7 represent gamma energy groups 1, 2 and
3. The table width is 7, the sum of the two,and if this fictitious set
were used in ANISN, 7 would be input as the number of energy groups.

The rows are associated with the various reaction  cross sections.
For example, row 6 contains the total cross section and row 7 the self-
scattering cross section. Again if this set were used in ANISN, 6
would be input as the location of the total cross section and 7 would
be input as the Tocation of 09°9. The cross section table Tength would
be 13. If activity calculations for heating, hydrogen production, and
dpa were desired, their locations would be described by positions
1, 2 and 3, respectively.

The cross section sets in the UW Library are identical in form to
that described in Figure 1. The sets are simply much larger and
contain many more response functions. The matrix as noted earlier
is 96 elements long by 46 elements wide. The cross section table
Tength, 96, is input into ANISN. The number of energy groups, 46, is
also input into ANISN. The number 46 is the sum of the number of

neutron groups,25, and the number of gamma groups, 21, The



ROW |
ROW 2
ROW 3
ROW 4
ROW 5
ROW 6
ROW 7
ROW 8
ROW 9
ROW 10
ROW I
ROW 12
ROW 13

COL. COL. cCOL. CcCoL.
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COL. COL. COL.

I 2 3 4 5 6 7
NEUTRON GAMMA
RESPONSE RESPONSE
FUNCTIONS FUNCTIONS
NEUTRON ABSORPTION - GAMMA
FISSION AND TOTAL ABSORPTION

CROSS SECTIONS

FISSION AND TOTAL
CROSS SECTIONS

NEUTRON GAMMA SCATTERING
SCATTERING CROSS
CROSS SECTIONS
SECTIONS GAMMA
PRODUCTION
CROSS
SECTIONS
ZEROS |
FIGURE 2 Po COUPLED CROSS SECTION SET
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Tocation of the total cross section is row 50 and of the self scattering
cross section is row 51, These numbers are also ANISN input. As
noted earlier the P1, P, and P; sets follow the PO set for each element.
The response functions are found in rows 1 through 47, (The cross
sections, Oys VOgs Oy and Og = FOWS 48, 49, 50, and 51 may also be
considered response functions of activities if these reactions are
desireds) A 1ist of the various reactions were given in Table 2.
The first 34 rows are from the DLC-60/MACK-IV Library. The remaining
cross sections are from the DLC/41B/VITAMIN-C Library, Note that
many of the response functions from the two libraries overlap, In
these cases, it is recommended that the DLC-41B/VITAMIN-C Library be
used, since the transport calculationswere made with cross sections
from this library. Although both cross section sets were created
from ENDF/B-IV files, the processing codes were different and discrepancies
between the two sets may be found.

As noted earlier, not all sets are complete and in some sets various
reactions may be missing. Errors may also be present that resulted

from processing or transmission. It is strongly recommended that prior

to use a set should be printed out and inspected. Check to see if the
reaction cross sections desired are present. Compare a few values from
the transport matrix with values from the Titerature. These acts are

a major part in insuring the validity of your calculations.
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Data Retrieval Programs

The cross sections are transmitted between installations in a

(5)

card image format. The cross sections are in a FIDO format, 1i.e.
(12,1A1,F9.0) and repeats are used. Each set is preceded by an ID card
in a (414,16A4) format and these ID cards were listed in Table 1.
The first location gives the table Tength, the second Tocation gives
the table width and the fourth location is the set's ID number. The
remaining locations are text describing the data. The Tast card in the
entire Tibrary is an ID card with the number 7 in the third location,
which is normally zero. This card is used for data control.

The normal flow of data into ANISN or TAPEMAKER(G) (described
Tater) is through ANISN binary cross section sets, as shown in Figure 3.

Thus, a small program, DRP-III, a data retrieval program, has been
written to create the ANISN binary tape. It would normally be used
only once as it converts all of the cross sections on the tape that
are in a card image into the binary tape, The code and its input are
described in Appendix III,
TAPEMAKER

Although ANISN can read and search the ANISN binary tape for cross
sections, this is often inconvenient because the cross sections will
quickly use up available core storage. To overcome this problem a code
TAPEMAKER(G) has been written which reads the ANISN binary tape and

places the cross sections of choice on a group independent tape.
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CROSS SECTION
LIBRARY ON CARDS
OR CARD IMAGE
ON TAPE

DATA RETRIEVAL
PROGRAM DRP III

ANISN BINARY
CROSS SECTION
LIBRARY

— TAPEMAKER

GROUP INDEPENDENT

CROSS SECTION
LIBRARY

ANISN [+

FIGURE 3 DATA FLOW INTO ANISN
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This group independent tape is read by ANISN and only one energy group
at a time is in the core. The code is described in CCC-254 ANISN ORNL,
pg. 69, but the input is repeated here for convenience in Appendix IV.

Although cross sections may be mixed in TAPEMAKER, we have found
that this is more easily accomplished in ANISN. Thus, we create a group
independent tape containing only microscopic cross sections. We do
this by reading in the cross sections of choice and transferring only
one set, by use of the mixing tables, to each of the "mixtures"
specified. The number of mixtures is, of course, the number of sets
read.

To use the group independent tape in ANISN set: 1ID2=1, IDATA1=1,
MCR=0, and MTP = the total number of sets on the group independent
tape. Do not enter a 13$ array (Library ID numbers). Note that all
cross sections on the group independent tape will be read by ANISN.
Conclusion

Use of the cross section sets is best facilitated by experience.
As a starting point, however, for further study, we recommend the
following documents,

CCC 254 ANISN ORNL

CCC 255 ANISN W

CCC 303 INDRA
They are available from the Radiation Shielding Information Center -

Oak Ridge National Laboratory, Oak Ridge, Tennessee.
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Appendix I
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A new 25 neutron and 21 gamma group coupled ANISN-formatted data library
has been created recently from the RSIC DLC-41B/VITAMIN-C AMPX master
interface library by AMPX modules AIM, CHOX, MALOCS, and NITAWL. It has 48
materials with a P3 expansion. The standard weighting spectrum (evaporation +
1/E + fission + 1/E + Maxwellian) is used in neutron group collapsing. It
contains neutron data only for materials from ID = 141 to the end due to the
Tack of gamma production data in ENDF/B-IV files. There are 13 extra activity

cross sections included in this library above the normal 3(°a’v°f’°t)‘
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Appendix II
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Recently we have received the RSIC distribution of DLC-60, the MACKLIB-IV
library, which includes most of the nuclear response functions for 49 nuclides
presently of interest in fusion and fusion-fission hybrid applications. The
Tibrary is in the new format of the "MACK-Activity Table" which uses a fixed
position for each specific response function. A more convenient library, 25
neutron and 21 gamma groups, was created by group collapsing from the original
CTR structure of 171 neutron and 36 gamma groups with the standard weighting
spectrum (evaporation + 1/E + fission + 1/E + Maxwellian) and flat spectrum

for neutron and gamma respectively.
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Appendix 111

DRP-IIT
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DRP-III Data Retrieval Program

DRP-IIT is a data retrieval program. It reads an ANISN formatted
cross section tape and creates an ANISN binary cross section tape., The
binary tape may be read by ANISN or TAPEMAKER., A1l cross sections on
the formatted tape will be read and transferred to the binary tape. It is
programmed for a cross section matrix size of (96,46).

The title card for the cross sections sets have a 416, 14A4 format
on the formatted tape and a 416, 12A4 structure on the ANISN binary tape.
The cross section ID number is the fourth number on the ID card. The
third number is a control number. It is normally zero. If it is
equal to 7, it is the last card on the tape and the program terminates.
(This card is also written on the binary tape,)

The cross sections are written on the binary tape using the following
statement.

WRITE(NOUT) [(cS(I,d),1=1,96),d=1,46] CS(I,J) is the cross section
matrix. NOUT is the logical unit on which the cross sections are to be
written. NIN is the Togical unit on which the formatted cross sections are
read.

The code requires one card of input in a 2I4,18A4 format. The input

control parameters are: NIN, NOUT, and a title of the user's choice.
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30

DRPIIT = DATA RETRIEVAL PRNGRAM

PREPTIT I8 A DATA FETRYEVAL PRNGRaM, IT READS AN ANTSMN FORMATTED
CROSS SFCTINN TAPF ARD FREATES An ANTSM RTMARY CROSS SECTION
TARPE, THE RIMARY TAPF MAY RE REaD RY ANJSN NR TAPEMAKER, ALL
CRNSS SECTION SETS On THE FORMATTED TAPF WTLL RE READ AMD TRANSe
FEREDN 10 THE QTNARY TAPE, 1T IS PROGRAMED FOR A CROSS SECTION
MATRIX SYIZE NF (96,46), THE TITLF CARD FQR THE CRDSS SECTTON SETS
HAVE A 416,14A4 FOKMAT ON THE FORMATTED TAPE AND A 4T6,1244
STRUCTURE ON THE ANTSM RINARY TApF, THE CROSS SECTIOMN TD NUMBER
TS THE FOURTH MUMRER NN THE TITLF CARD, THE THIRD NUMBER TS A
CONTRA|, NUMBER, TT IS8 NORMALLY 7FRO, IF 1T IS EQUAL T0 7,

TT IS THE LAST CARD NOM THE TAPE, AMD THE PROGRAM TERMIMATES,

NTM 1S THE UINTT NUMRER OM WHTCH THE FOFRMATTED CRNSS SECTIOMS

ARE TN RE READ, NOUT 18§ THE UMTY MUMRER ON WHICH THE BINARY
FROSS SEFTIONS ARF OUTPUT. THE £NNDF REQUIRES ONF CARD NF INPUT
IN A PT4,1RA4 FORMAT, THE TWPUT CONTRNL PARAMETERS ARE NIN,NOUT,
AND A TTTLE OF THWF uquq CHOTCE,

R,T.PFRRY wm IINTVERSTTY NF wTISCANSTMNem MAY 1980

NTHMEMSTION CSC96,Ub),MT(18),M0(16),T(1R)
REAN (S, 1ININ,NOUT, T
FORMAT(214,1844)
WRITE(6,2)T,NTN,MOUT )
FORMAT (1ML, IXLIBAU, 2, 1X 'FORUATTED CRNSS SECTIONS READ OM HNIT!, T4
1,751, YANIGN ATNARY CRNSS SECTINNS WRITTEN OM UNIT!',T4,/,1X,
P2YTHE SETS TRANSFERED ARE,,,',//)

nEwI,n NTN

REWTND NOUT

NGP=u4Ak

MGRIL = 9%

NEOUNTENGPRNGPY

K=0

L=

READ(NIN,3IINT

FOARMAT(ATH, t4AN)

PO 4 11,16

NO(T)Y=MT(T)

WRITE(6,5INT

FORMAT (1Y, 476, 14A4)

ARITE(NDOUTING

K = K+l

TFIK FOLUYARITE(6,8)

FORMAT(/)

TFIK,EN, IR

TF(K, PQ 4IK=0

IF(L,Fm.n)wRITE(h.Q)

FORMAT(1H1,//7/7)

TF(L,FA.8)L=s0

TF(HHCS) FQ 7360 TN 10

CALL FETCHCS,NCOUNT, MGP,MGP4,MNIN)
WRITE(NOUTIC(CR(T,.1),T=1,9K),.051,44K)

60 T 7

CONTINUFE

FND FTILF NOUT
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801

7089

609
A0n

635

24

31

WRITE(A,9)

5TNR

END .

SURROUTINE FETCHXN] ,NCOUNT,MGP, NGP4,NT)
DIMENSTON XNY(NCOUNT) ,TN(AY ,KK{hY, VIO, W(12)
FOUTVALFRCE CTRLANK, XBLANK)

NDATA TRLANK/{H /

KNT 2 NGPRNGP

J=0 , -

READ (NS, 8) (TNCT) o KK(IY,VIT),TI=1.6),C4(1),121,12)
FORMAT(6(T2,A1,F0,.0),T1,ALUX,2AM4Y)

N0 635 TI=z1,6

TF(KK{T)=TRLANKY T00,R10,700

NI REPEATS

TF(W(2#Tal1) EN, XBLANK _AND, W(24T%,EQN.XRLANK)GH TN 800

JaJ+
XNT(JYsVLET)
G0 To ROD
REPFAT
L=INeT)

N0 RN9 Mz, L
SE-RED]

XNf (JY=vVeT)
IF(J= KNT )Y 435,24,24
CONTTINUF

GN TO 622
RETURN

EAND



32

Appendix IV
TAPEMAKER
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TAPEMAKER

A Routine to Prepare a “"Group Independent" Cross Section Tape for ANISN

If it is desired to use ANISN for a computation involving several
different elements for which a fine group, high order P expansion, cross
section library is available, it is possible that the resulting input cross
section matrix will exceed the storage capacity of the computer.

This problem can be overcome by using a "group independent" cross section
tapel. When this tape is used, rather than storing the entire matrix, only
the cross section data for a single group are stored in the memory while the
calculations for that group are performed. Data for the next group are read
from the group independent tape (replacing the data stored for the previous
group) before calculations for that group are performed.

The TAPEMAKER routine produces the group independent tape from cross

section data on cards and/or an ANISN library (binary) tape.

Input for TAPEMAKER:

1. LIM card - format (6X, I6)
LIML dimension of DUMY in main program. (TAPEMAKER is most
efficient when LIMl and DUMY dimensions are as large as

computer storage allows)

2. Integer parameters - format (1216)

IGM number of energy groups
IHT position of o, in cross-section table
IHS position of o__ 1in cross-section table
THM length of cro$9-section table
MS mixing table length
MCR number of cross-section sets to be read from cards
MTP number of cross-section sets to be read from tape
MT number of mixtures**
(note change from ANISN definition)
ITH 0 - forward solution
1 - adjoint solution

IPRT 0 - do not print cross-sections
1 - print mixture cross-sections
2

print all cross-sections
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3. Mixing table (ANISN format)
10$, 11$, 12* arrays (MS entries, each array)
ANISN binary library tape ID numbers (ANISN format)
13$ array with library ID numbers (MTP values, MTP > 0)
NOTE: The data in this section followed by a T

4, Cross sections from cards (note change from ANISN procedure)
14* array followed by a T, one material at a time
NOTE: A 14* array followed by a T is required for each of the
MCR materials (MCR > 0)

**NOTE: There are MCR + MTP + MT materials. Only the last MT materials (as
mixed in the 10%, 11%, 12* mixing tab]es{ are written on Logical 3.

LOGICAL TAPE NUMBERS

- scratch

- scratch

- scratch

"group independent" tape
- ANISN binary library tape
- input

- output

AN OOPA~ANH
]

A sample problem is included to illustrate the use of the IBM 360
TAPEMAKER routine. A 27 group, P-2 expansion, set of cross section data (on
cards) for hydrogen and oxygen are used to generate a group independent tape
containing a 27 group P-2 expansion, set of cross sections for water, The
input data required for the sample problem are shown below.

75000
27 3 4 30 9 6 0 3 0 2
10% 117.0 9.1 117.0 9.1 117.0
9.1

11% 3R0.0 411.0 6.1
12* 3R0.0 3R0.0688 3R0.0334

T
14*
(Data for Hydrogen P-0, 810 values)

T
14*
(Data for Hydrogen P-1, 810 values)

T
14*
(Data for Hydrogen P-2, 810 values)

T
14*
(Data for Oxygen P-0, 810 values)

T
14*

(pata for Oxygen P-1, 810 values)
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.

14*

(Data for Oxygen P-2, 810 values)
T

The above data is for the 360 version of Tapemaker. For the 7090
version, LIMl should be 23000 rather than 75000.

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





