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ABSTRACT

The EDIT program was written in FORTRAN IV Level H for
the IBM System 360 Model 50 (S/360-50) computer. It will pro-
cess selected materials and files on an ENDF/B EBCDIC data
tape. Punching as well as printing may be requested for all
seven files. Plotting with SC-4020 equipment may be requested
for File 1 (first two sections) and Files 3 through 6. EDIT input

and output are described. Examples of EDIT's use are given.
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I. INTRODUCTION

EDIT is a service routine written in FORTRAN IV Level H for the Evaluated
Nuclear Data File, Version B (ENDF/B) System.* Using EDIT, selected por-
tions of an ENDF/B magnetic tape can be punched on cards, printed, and/or

plotted with SC-4020 equipment,

The ENDF/B system is one phase of a larger plan for the automated proc-
essing of nuclear data. An ENDF/B tape contains evaluated point data and is
intended to be direct input to multigroup and Monte Carlo preprocessing codes.
It contains one complete set of data for each material. The data on the ENDF/B
are to serve as a reference cross section set to facilitate inter-laboratory com-
parisons, and to provide small user groups with recommended data, Nuclear
data other than that for neutron induced reactions required for reactor applica-

tions are not included at this time.

Currently the energy range on the ENDF/B is from 0.001 ev or below to
1.5 x 107 ev or above. All required data that is non-zero must be specified in
some fashion over this range. Included in the requirements are smooth cross
sections (total, elastic, fission, etc.), the number of neutrons per fission, sec-
ondary angular distributions, and secondary energy distributions, Although some
of the data may be represented by parameters used in equations over certain
energy intervals, the majority of the data is in tabular form. A large amount

of data must be prepared and processed in the generation of an ENDF/B tape.

The plotting option in program EDIT serves two purposes, The first is the
need for error checking of the large amount of data stored on the ENDF/B tape.
Spurious errors in the preparation of data for keypunching as well as errors in
keypunching generally can be easily spotted on a graph depicting the data, Sys-
tematic errors in the data preparation can be detected by inspection of a graph
much more easily than by reading the printed data, especially when the data may
be specified at up to 2000 energy points., The second purpose of the plotting op-
tion is to provide a visual record of the extent of the available data and of its
gross features. The importance of different or new data can be assessed by the

inspection of a graph of the current data.

*Henry C. Honeck, Specification for an Evaluated Nuclear Data File for Reactor
Applications, ENDF/B, Published by CSEWG, BNL, May 1966,
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Il. STRUCTURE OF AN ENDF/B TAPE

An ENDF/B tape contains a single record at the beginning which identifies
the tape and a single record at the end signalling the end of the tape. The major
subdivision between these records is by material. A material is either an iso-
tope or a collection of isotopes. The data for a material is divided into files,
each containing certain classes of data. The designation files does not mean
physical file. A file is subdivided into sections, each containing data for a
particular reaction type. Associated with each of these subdivisions is a num-
ber. MAT is the material number, MF is the file number, and MT is the reac-

tion type numbe r.

There is no count of physical records in a section, sections in a file, files
in a material, or materials on a tape. Sections and files (except for the first
section of File 1) which are not used are omitted from the tape. The end of a

section, file, or material is indicated by a special physical record.
There are three tape modes in the ENDF/B system:

Mode 1 - Binary tape, standard arrangement (MAT, MF, MT)
Mode 2 - Binary tape, alternate arrangement (MF, MAT, MT)
Mode 3 - Card images on tape, standard arrangement (MAT, MF, MT)

Program EDIT will handle an ENDF/B tape in Mode 3 only,

A Mode 3 ENDF/B tape consists of one card image per physical record.,
For program EDIT this means that each physical record contains 80 EBCDIC
characters. Columns 1 through 66 contain the control information and/or cross
section data required for the particular reaction type (MT) involved; columns 67
through 80 of every physical record except the first and the last on the tape con-
tain MAT, MF, MT, and ISEQ. ISEQ is a card sequence number beginning at 1
for the first card of each material and being incremented by 1 for each succeed-

ing card, The format for these columns is 14, 12, 13, I5.

Each section (MT) of a Mode 3 ENDF/B tape is subdivided into logical rec-
ords composed of one or more cards (physical records)., There are 4 possible

logical record types.

*Material numbers, MAT, and reaction type numbers, MT, are listed in
Appendix A.

NAA-SR-12525
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A, RECORDS

1. CONT Logical Record

This is the smallest possible logical record and is a control record con-
sisting of six numbers in addition to MAT, MF, MT, and ISEQ. The format for
Columns 1 through 66 is 2E11.0, 4I11. The information in this record consists

of constants and control parameters needed for the next logical records.

There are six special cases of a CONT record denoted by TPID, HEAD,
SEND, FEND, MEND, and TEND. The TPID record is the first record on the
tape and contains a tape label in the MAT position on the card., The TEND rec-
ord is the last record on the tape and contains a -1 in the MAT position on the
card, SEND, FEND, and MEND records signal the end of a section, file, or
material, respectively. A SEND record has MT = 0, a FEND record has MT =
MF = 0, and a MEND record has MT = MF = MAT = 0. All other information
space on these cards is zero except for the HEAD record which contains the

necessary constants and control parameters for the next logical records.

2, LIST Logical Record

This record type is used to list a string of floating point numbers for which
the format for Columns 1 through 66 is 6E11.0. The first card is a HEAD-type
record and is followed by as many cards as necessary to form the list. The

number of elements in the list is given on the first card in the fifth data position.

3. TAB1 Logical Record

This record type is used for one-dimensional tabulated functions, A one-
dimensional function is represented as a series of tabulated values plus rules

for interpolating between values,

Define:

X(N) - the Nth value of X, the independent variable, in increasing order
Y(N) - the Nth value of the function being tabulated
NP - the number of X,Y pairs given

NR - the number of regions (X intervals) having different interpolation

schemes
INT(M) - the interpolation scheme used in the Mth region

NBT(M) - the value of N separating the Mth and the M + lSt interpolation

regions
NAA-SR-12525
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Permissible interpolation schemes are:

INT
1 constant
2 Y linear in X
3 Y linear in In (X)
4 1n (Y) linear in X
5 1In (Y) linear in ln (X)

The first card of a TABI record is a HEAD-type record and contains the
values of NR and NP in the fifth and sixth data positions, respectively, The

next cards contain the interpolation scheme,

NBT(N), INT(N), N =1, NR

’ Y

for which the format is 6I11. The last group of cards contains the tabulated
function,

X(N), Y(N), N=1, NP ,
for which the format is 6E11.0.

4. TABZ2 Logical Record

This record type is used for two-dimensional tabulated functions, Y(X, Z).
Again the function is represented by a series of tabulated values for a given Z
plus rules for interpolating between values (TABI1 record), The value of Z is
given on the TAB1 HEAD-type record in the second data position. The series
of TAB1 records must be preceded by the TAB2 record containing rules for

interpolating between Z values.

The first card of a TABZ record is a HEAD-type record and contains the
value of NR (the number of Z interpolation regions) in the fifth data position.
The value NZ (number of Z values) is in the sixth data position, The nextcards

contain the interpolation scheme,

NBT(N), INT(N), N =1, NR

)

for which the format is 6111, The TAB 2 record is then followed by NZ TABI
or LIST records,

B. FILES

An ENDF/B tape may have as many as seven files for each material. Each
file contains certain classes of data,

NAA-SR-12525
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1. File 1

File 1 contains general information. The first section, which must always
be present, contains a literal description of the material on a maximum of 100
cards, This information is given in the first 66 columns of each card. Thefirst
48 characters on the first card are reserved for a title, The second sectioncon-
tains the average number of neutrons per fission. The energy dependence may
be represented either by a polynomial or by a tabulation. The third and forth

sections contain decay data and fission product yield data, respectively.
2. File 2

Resonance parameters for both resolved and unresolved resonances are
given in File 2. The file contains only one section., Cross sections given in
File 3 must be added to the cross sections computed from the parameters in

this file to obtain the total reaction cross section, Program EDIT does not plot

this file,
3. File 3

Smooth cross section data, such as absorption, fission, elastic scatter, etc.,
are contained in File 3, Derived quantities such as the average logarithmic
energy decrement and the average cosine of the lab scattering angle may also be

included, All data for a given section are given by a tabulation,
4. File 4

Secondary angular distributions, expressed as normalized probability dis-
tributions, are given in File 4. The distributions may be represented either in
a tabulated form or as Legendre coefficients listed at various energies. The
coefficient for £ = 0 is 1 and is omitted, The angular variable may refer to
either the laboratory or the center-of-mass coordinate system. A transforma-

tion matrix may be included.
5. File 5

Secondary energy distributions, expressed as normalized probability dis-

tributions, are given in File 5. The energy distribution is expressed as

P(E '« E) = % PK(E)FK(E’«— E) ,
K=1

NAA-SR-12525
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so that partial distributions or different distributions in different energy ranges
can be accommodated. Each section (reaction type) is composed of NK subsec-
tions. FEach subsection starts with a tabulation of the PK(E) and is followed by
the FK(E ‘e E), which may be specified in a variety of ways, including two-
dimensional tabulated functions and parameters for well-known spectral distri-

butions,
6. File 6

Secondary energy-angle distributions, expressed as normalized probability
distributions, are given in File 6, The angular part of the distribution may be
tabulated at a set of values of the angular variable or may be expressed as a
Legendre expansion, A section (reaction type) is composed of subsections for
each value of the angular variable or for each Legendre polynomial coefficient.
In either case the energy distribution of each subsection is treated as a File 5

section,
7. File 7

Thermal neutron scattering law data is given in File 7. This file contains

only one section, Program EDIT does not plot this file.

8. Temperature Dependence

Any of the data in Files 3 through 7 may have a temperature dependence
specified by repeating the data for each temperature given and indicating how to

interpolate between tabulated temperatures, Program EDIT does not plot the

temperature dependence. It plots only the data for the first temperature.

C. BASIC UNITS

The basic units used on an ENDF/B tape are as follows:
Energy ev

Angle dimensionless cosine of the angle

Cross Section barns

Solid Angle Steradian
Temperature °Kelvin
Mass neutron mass

NAA-SR-12525
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Ill. EDIT PROGRAM DESCRIPTION

A. EDIT FUNCTIONS

The EDIT program will punch, print, and/or plot selected portions of a
Mode 3 ENDF/B tape. The processing of a tape is done first by material. Input
information for each material on the tape must be provided. If a material is to
be skipped the input cards may be left blank. Thus, in order to select the
desired materials to be processed, the order of materials on the tape must be

known.

For a desired material, the input information states which files are to be
processed. Files may be skipped; however, if plotting is requested, File 1

should be processed in order to obtain a title for the plots.
For a desired material and file, all sections are processed if possible.

If punching and/or printing is requested for a desired material and file, all

sections will be punched and/or printed including temperature dependent records.

If File 1 plotting is requested, the literal information in the first section is
printed by the SC-4020 equipment; 25 cards will be printed per frame. If the
average number of neutrons per fission given as a tabulation is present, it will

be plotted. The other possible sections in File 1 are not plotted.

If File 3 plotting is requested, all sections will be plotted. There will be
one frame for each interpolation region. The type of plotting will depend upon
the interpolation code for the region. Straight lines will connect consecutive
points. If the abscissa is the logarithm of the energy and if more than 10 decades
are required, two frames will be produced; the number of decades in each frame
will be approximately the same (about half the original number). When plotting

the logarithm of the ordinate, the range is limited to 10 decades.

If File 4 plotting is. requested, all sections will be plotted. If a section con-
tains Legendre polynomial coefficients, there will be one frame produced for
each coefficient. The first set of frames will contain the first 200 energy points.
There will be a new set of frames for each additional 200 energy points. The
ordinate will be linear, andthe abscissa will be the logarithm of the energy. On

each frame the energy axis is limited to 10 decades. Since the coefficients are

NAA-SR-12525
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generally zero below 1.0 x 104 ev, a safeguard was placed in the program to
eliminate the possibility of exceeding 10 decades. This causes the first energy
value to be set equal to one tenth of the second energy value if the first value
was less than 1.0 x 10~ ev. If a section contains the angular distributions in a
tabulation, there will be one frame for each energy. Theabscissa will be linear
and range from -1 to 1l; the ordinate will be on a logarithmic scale. The energy
will be printed wit‘h the ordinate title. In either case, Legendre polynomial or

tabulation, the plotted points will be connected by straight lines.

If File 5 plotting is requested, all sections will be plotted. The first plot
will be PK(E). The FK(EL—E) may be specified in a variety of ways; however,
plotting is done only if tabulations,are used. The PK(E) frame will contain the
LF index indicating t}1e way FK(E ~—E) is specified and the constant, CONS,
involved in the FK(E<—E) expression. In all plots there will be one frame for
each interpolation region. The type of plotting will depend upon the interpolation
code for the region, Straight lines will connect consecutive points, If the abscissa
is the logarithm of a variable, and if morethan 10 decades are required, two
frames will be produced; the number of decades in each frame will be approxi-
mately the same (about half of the original number), When plotting the loga-

rithm of the ordinate, the range is limited to 10 decades.

If File 6 plotting is requested, all sections will be plotted. The first frame
will contain printed information on the method of tabulation (Legendre expansion,
or tabulation). Since the subsections for each Legendre polynomial coefficient
or for each value of the angular variable (tabulation) are the same as File 5
sections, the plotting is the same as in File 5; however, each subsection is pre-
ceded by a printed frame giving the Legendre polynomial index or the angular

variable index and value (MU).
Files 2 and 7 are not plotted.

If desired, a table of contents for the tape may be printed. It will contain
only those materials selected to be processed and will contain file information
only for files selected to be processed; however, a material and file may be
selected without punching, printing, or plotting and still be included in the table

of contents. Information will be absent only if a material or a file is skipped.

NAA-SR-12525
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If a file is requested and it is not on the tape, a message will be printed and
the program will continue.
B. EDIT RESTRICTIONS

The EDIT program was written in FORTRAN 1V level H for the IBM S/360-50
computer. The program, including library subroutines and data storage, oc-
cupies about 113940 decimal bytes of core storage. Two tape drives in addition
to CRT (SC-4020 tape), input, and output are required; however, one drive may

be eliminated if the table of contents is not desired.
Restrictions on the functions of EDIT are:
1) Only Mode 3 of an ENDF/B tape can be processed.
2) File 1, Sections 3 and 4, and Files 2 and 7 are not plotted.
3) Temperature dependent records are not plotted.

4) On the first card of the literal information in File 1, only the first

48 characters are used for plot titles.
5) Legendre coefficients are always plotted vs log energy.
6) Ordinates plotted on a logarithmic scale are limited to 10 decades.
7) File 6 plotting has not been checked out.
8) Cross section data must contain no more than 2000 energy points.
9) A maximum of 30 Legendre coefficients are allowed.

The average running time is 0.041 minutes per CRT frame on the IBM

5/360-50. No information on printing or punching running times is available.

C. EDIT SUBROUTINE CONSTRUCTION

Program EDIT is composed of a main program, a BLOCK DATA sub-

program, and 20 subroutines in addition to the library subroutines.

The main program reads the input, rewinds tapes, controls the flow to other
subroutines, skips files or materials not of interest, and determines when a file

of interest is positioned properly for processing.

NAA-SR-12525
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The BLOCK DATA subprogram sets up abscissa and ordinate title informa-
tion for the CRT plots.

The 20 subroutines are:

1) Subroutine HEAD — Readsa CONT logical record, saves the required
control parameters, and punches and/or prints the record according to the

selected input option.

2) Subroutine TABl — Reads a TABZ logical record, punches and/or
prints the record, and saves the required control information. The first
part of a TABI logical record is the same as a TAB2 logical record; hence,
a call to subroutine TABI followed by a call to XSEC, reads a complete
TABI logical record.

3) Subroutine XSEC — Reads x,ypairs of numbers as in the last part of
a TABI logical record and punches and/or prints the information; also reads
the coordinate system transformation matrix in File 4 and punches and/or

prints the information.

4) Subroutine FILE 1 — Reads the first sectionof File 1 (literal informa-
tion) and punches, prints, and/or plots (prints on a CRT frame) the informa-

tion; also controls the flow to subroutines SC 12, SC 13, and SC 14,

5) Subroutine SC12 — Reads the second section of File 1 (NU(E)) and
punches and/or prints the information; if NU(E) is tabulated, it may be
plotted by calling subroutine PLOT (IENTER).

6) Subroutine SC13 — Reads the third sectionof File 1 and punches and/or

prints the information; no plotting is done.

7) Subroutine SC14 — Reads the fourth section of File 1 and punches and/

or prints the information; no plotting is done.

8) Subroutine FILE 2 — Reads File 2 and punches and/or prints the infor-

mation; no plotting is done.

9) Subroutine FILE 3 — Reads all sections of File 3 and punches, prints,
and/or plots the information; plotting is done by subroutine PLOT (IENTER).

NAA-SR-12525
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10) Subroutine FILE 4 — Reads all sections of File 4 and punches, prints,
and/or plots the information; contains two calls to AICRT3, first for plotting
tabulated data and second for plotting Legendre coefficients; uses subroutine

SIX (LOOP) to read the Legendre coefficients.

11) Subroutine SIX (LOOP) — Reads the Legendre coefficient data in
File 4; called by subroutine FILE 4.

12) Subroutine FILE 5 — Reads all sections of File 5 and punches, prints,
and/or plots the information; plotting is done by subroutine PLOT (IENTER);
plot titles are set up by subroutine TFIX (MT, LF); also, reads File 6 and
punches, prints, and/or plots the information as controlled by subroutine

FILE 6.

13) Subroutine FILE 6 — Reads heading record and TABZ2 record for each
section and calls FILE 5 through FILE 56 entry point for processing the

section.

14) Subroutine TFIX (MT, LF) — Sets up plot abscissa and ordinate titles
for Files 5 and 6.

15) Subroutine FILE 7 — Reads File 7 and punches and/or prints the infor-

mation; no plotting is done.

16) Subroutine SKIP (LT) — Reads temperature dependent records in
Files 3, 4, 5, and 6 and punches and/or prints the information; no plotting

is done.

17) Subroutine PLOT (IENTER) — Sets up plot abscissa and ordinate titles
for File 1, Section 2, and File 3 depending upon the parameter IENTER,
Sets up arguments for the AICRT3 subroutine; controls the plotting of one
frame for each interpolation region; calls subroutine DECADE (NO, LA, N)

to split plots requiring more than 10 decades onalogarithmicabscissa axis,

18) Subroutine DECADE (NO, LA, N) — Splits plots requiring more than

10 decades on a logarithmic abscissa axis.

NAA-SR-12525
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19) Subroutine AICRT3 — Calls library CRT subroutines to effect the
plotting of data supplied in its arguments (NAA-SR-TDR-11915, "AICRT3-3,
SPRINTV, FLINTV — General Purpose Subroutines for Display of Digital
Data,'" M. A. Boling and W. A. Rhoades).

20) Subroutine QUIT — Prints a table of contents if desired from informa-

tion stored on a scratch tape; calls library subroutine EXIT.

Flow diagrams for program EDIT are found in Appendix B. Program list-

ings are found in Appendix C.

NAA-SR-~12525
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IV. EDIT INPUT

Alist of input quantities, their definitions, and card formats are givenbelow.

A. CARD 1 — FORMAT (5I12)
Item Definition

IGRAPH =] if plotting is to be done
= 0 if no plotting

ICONT 1 =1 if table of contents is desired
= 0 if no table of contents

IHOL =1 if SCOUTYV printing of File 1,Section 1, isdesired
=0 if RITE2V printing is desired

IHOL =1 is recommended
IPRNT =1 if printing of selected files is desired

= 0 if no printing (not including table of contents)

IPUN =1 if punching of selected files is desired

= 0 if no punching

B. CARDS 2 AND 3 — FORMAT (I12, 2013/8I3)

This set of two cards is read for each material on the tape through the last
material to be processed, An end-of-file input causes the program to call sub-

routine QUIT and subsequently to terminate.

C. CARD 2 — FORMAT (I12, 2013)

Card Column Item Description

1-12 MATL =1 if the material is to be processed
= 0 if the material is to be skipped

13-15 IFILE(1) =1 if File 1 is to be processed
= 0 if File 1 is to be skipped
IFILE(1) =1 is recommended

NAA-SR-12525
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16-18

19-21

22-24

25-217

28-30

31-33

34-36

37-39

40-42

43 -45

46-48

49-51

52-54

IOPTI(1)

IOPT2(1)

IOPT3(1)

IFILE(2)

IOPT 1(2)

IOPT2(2)

IOPT3(2)

IFILE(3)

IOPT1(3)

IOPT2(3)

IOPT3(3)

IFILE(4)

IOPT 1(4)

NAA-SR-12525

for punching of File 1

for no punching

for printing of File 1

for no printing

for plotting of File 1
for no plotting

if File 2 is to be processed

if File 2 is to be skipped

for punching of File 2

for no punching -

for printing of File 2

for no printing
always (no plotting of File 2)

if File 3 is to be processed

if File 3 is to be sxipped

for punching of File 3

for no punching

for printing of File 3

for no printing

for plotting of File 3
for no plotting

if File 4 is to be processed

if File 4 is to be skipped

for punching of File 4

for no punching



steel mesh which filters out large particulates and acts as an impingement
crystallizer. The sodium is progressively cooled as it flows through the mesh,
by forced circulation of gas through a shroud around the tank. The cooling rate
is controlled by manual adjustment of louvers, and internal temperature is con-
trolled automatically by a cooling fan on/off controller. The temperature con-
troller is set to control internal temperature as desired, by using plugging tem-

perature as a guide.

The major impurity removed by cold-trapping is oxygen in the form of
sodium oxide. Cold-trapping of oxides is very effective, as evidenced by the
rapid lowering of plugging temperature during periods of cold-trapping of pri-

mary sodium.
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FORTRAN FIXED

10 DIGIT DECIMAL DATA

DECK NO.__________ PROGRAMMER DATE PAGE __1 __of__2 JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
! IGRAPH = ], plotting is to be done
[I_S‘b* 1 ICONTI1 = 1, table of contents is desired,
(3—2 1 IHOL =1, SCOUTV printing of File 1.
l 1 IPRNT = 1, printing is to be done,
& 1 IPUN =] puaching is to be done
61 L
! 1 MATL = 1, the first material on the ENDF/B
E- 1 0 0 1 tape is to be processed;
& 2 0 1 0 File 3 is to be punched;
[’1 3 1 [ 1 Files 2, 4, and 5 are to be printed;
& 4 0 1 0 Files 1 and 3 are to be plotted.
o 5 0 1 0 11
! 6 0 0 0 File 6 is not to be processed but will be included in
E the table of contents; File 7 is to be punched and
2% printed.
I
A9
61
E— 0 MATL = 0, the second material on the ENDF /B tape is to be
E skipped; there will be no table of contents for this
[23 material.
E The remaining items may be left blank.
9
= 2.1
FORTRAN FiIXED |0 DIGIT DECIMAL DATA
DECK NO. —  PROGRAMMER DATE PAGE_2 of__2 JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
u The second card for the second material may be
- left blank.
&
37
49)
El_
! MATL =1 the third material on the ENDF /B tape is to be
13 1 1 1 processed;
[;—5 o_ 0 0 File 1 is to be punched;
o 3 0 1 Files 1, 3, and 4 are to be printed;
& 4 0 1 Files 1, 3, and 4 are to be plotted;
E‘- 0 0 0 Files 2 and 5 are to be skipped.
! 0 Q 0 File 6 is to be skipped;
2 1 i File 7 is to be printed.
25
37|
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F. OPERATION OF PROGRAM

The operation of program EDIT on the IBM S/360-50 requires that the
ENDF/B Mode 3 tape be written in EBCDIC on a 9-track tape; the data set
reference number is 9. The data set reference numbers 5, 6, 8, and 14 refer
to card intput, printed output, a scratch tape, and punched output, respectively.
An additional tape is needed to write the data required by the SC-4020 plotting

equipment.

Program EDIT can process only one ENDF/B tape at a time.
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V. EDIT OUTPUT

Punched and printed output from Program EDIT consists of 80 EBCDIC
characters per card or line. The information in either case is the same and
the format corresponds to that for the cards from which the ENDF/B tape was

made,

The character of the plotted output depends upon the contents of each file.
Except for File 4 and for log abscissa interpolation regions, there will be one
plot per interpolation region; for log abscissa interpolation regions containing

more than 10 decades, there will be two plots.
The plotting results that can be expected are described for each file.
A, FILE ]

The literal information, MT = 451, will be printed. There will be one line
per record, Only the first 66 columns of the record will be printed. There will
be 25 lines (or less) printed per CRT frame. Since the ENDF/B tape is limited
to 100 such records, the maximum number of frames that can be expected is 4,
The type of printing is controlled by the input parameter IHOL, If IHOL = 1, the
printing is controlled by the library subroutine SCOUTV. The characters will
be the charactron characters that are built into the Charactron cathode ray tube.
If IHOL = 0, the printing is controlled by the library subroutine RITE2V, Avec-
tor generator will draw the characters; the result is larger characters. The

ITHOL = 0 option does not work at present,
An example of File 1 ''plotted' output is given in Figure 1.

If a tabulation of the number of neutrons per fission, MT = 452, is given, it

will be plotted in the same manner as the cross sections in File 3,

B. FILE 3

The type of grid for the plots of File 3 ""smooth'' cross sections depends up-
on the interpolation code specified in the TAB1 record. At the top of the grid
will be a title consisting of the first 48 characters of the first literal record in
File 1. The abscissa title is

ENERGY (EV)

NAA-SR-12525
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FLUTONIUM-238, REVISEC CECEMEER 25,1966

FAST NEUTRON (ROSS SECTIONS BASEC ON THEORETICAL
CALCULATIONS USING A CEFORMEC FOTENTIAL OFTICAL MOCEL
ANC STATISTICAL THEORY OF THE COMFOUND NUCLEUS

THERMAL ANC RESONANCE CATA BASEDC ON EXFPERIMENTAL CATA

COCUMENTATION - NAA-SK-1227%1

Figure 1. File 1 Literal Information Plotting Example
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The ordinate title depends upon the reaction type (the MT number). For example,

it might be
TOTAL

or

(N, 2N) ,

meaning the total or the n,2n cross section, There are 28 possible ordinate
titles, If an MT number is used that does not correspond to one of the possible

titles, the title will be left blank and a message will be printed.

Figures 2 through 5 show examples of plotting for File 3.

C. FILE 4

Angular distribution data in File 4 are given as energy-dependent Legendre
coefficients or as tabulated functions of the cosine of the scattering angle for
various energies., The ordinate and the abscissa will be linear and logarithmic,
respectively, for the coefficient data and will be logarithmic and linear, respec-
tively, for the tabulated data. At the top of the grid will be a title consisting of

the first 48 characters of the first literal record in File 1.
For Legendre coefficient data, the abscissa title is
ENERGY (EV)

The ordinate title depends upon the reaction type (MT) and the index of the coef-
ficient. For example, it might be

ELASTIC LEGENDRE COEFFICIENT F 12

which means that the data plotted is the twelfth Legendre coefficient for theangu-
lar distribution of elastic scattering, There will be one plot for each coefficient
for the first 200 energy points. If more than 200 energies are used, there will
be one plot for each coefficient for each additional 200 energy points., Figures 6

and 7 are examples of this type of data,
For the tabulated data, the abscissa title is

COSINE OF THE SCATTERING ANGLE

The ordinate title depends upon the reaction type (MT) and the energy of the inci-
dent neutron. For example, it might be
DIFFERENTIAL ELASTIC E = 0.9030E 06 ,
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ENERGY (EV)

Figure 2. File 3 Smooth Cross Section Plotting Example 1
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INELASTIC
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PLUTONI
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-

Figure 3.

+7
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ENERGY CEV)

File 3 Smooth Cross Section Plotting Example 2
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10

(N.2N)

« PLUTONIUM-238

10

T

10

10

10 107 10
ENERGY (CEV)

Figure 4. File 3 Smooth Cross Section Plotting Example 3
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10 10" 10
ENERGY (EV)

Figure 5. File 3 Smooth Cross Section Plotting Example 4
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\\\

®
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10 10" 10
ENERGY (EV)

Figure 6. File 4 Legendre Coefficients Plotting Example 1
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Figure 7.
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ENERGY (EV)

File 4 Legendre Coefficients Plotting Example 2
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E

DIFFERENTIAL ELASTIC

 1RON
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—

O
.
w
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—
o
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]

-0.6 -0.4 -0.2 /] 0.2 0.4 0.8 D.s

COSINE OF THE SCATTERING ANGLE

Figure 8. File 4 Differential Scattering Distribution Plotting Example
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which means that the data plotted is the normalized differential elastic scatter-
ing cross section for a neutron with an energy of 9.030 x 106 ev. There will be
one plot for each incident neutron energy., Figure 8 gives an example of this

type of data.

D. FILE 5

Plots of the energy distribution data in File 5 depend upon the F E'- E)

K!
which may be specified in a variety of ways; the parameter LF is used to denote
the method used. A reaction type may consist of sets of data for one or more

values of LF,

The first plot for any value of LF contains the PK(E). Comments on File 3
plots apply here except for the ordinate title. It depends upon the reaction type
(MT), the value of LF (the subsection), and a constant which may appear in the

expression for FK(E'«- E). For example, it might be
(N, 2N) P(E) LF =8 CONS =1.00E + 06 ,

which means that the PK(E) data is for the (N, 2N) reaction and the FK(E' - E)
uses the eighth method of specification (Maxwellian distribution); the constant 6

for the distribution is 1.00 x 106 ev,

The following list defines LF and the meaning of CONS:

LF Description CONS
1 Arbitrary tabulated function Undefined; value will be 0,0
2 Discrete final energy The discrete final energy, ev
3 Discrete energy loss The discrete energy loss, ev
4 General evaporation spectrum tabulated The value of 8, ev
as g(E’/8)
5 Same as LF =4 but 8 = 8(E) and is Undefined; value will be 0.0
tabulated
6 Simple fission spectrum The value of 8, ev
P 2 P
(4E /1T93)1/ exp(-E/8)
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LF Description CONS

7 Same as LF = 6 but 8 = 8(E) and is Undefined; value will be 0.0
tabulated
8 Maxwellian distribution The value of 6, ev

(E'/GZ) exp(-E 78)

9 Same as LF = 8 but 8 = 8(E) and is Undefined; value will be 0.0
tabulated
10 Watt spectrum Undefined; value will be 0,0

LF subsections 2, 3, 6, 8, and 10 require no further plotting; however, additional
plotting is done for the other LF values. Comments on File 3 plots apply here

except as noted in the following paragraphs,
1. LFE=1

The FK(E'-—E) is plotted; there will be one or more plots for each value of
E. The ordinate title will contain the reaction name and the value of E, For ex-

ample, it might be
(N, NYJALPHA F(E'FROM E) ARB.TAB. E = 5,25 E + 06

which means that the arbitrary tabulation of FK(E'«— E) for the (N, N ‘@) reaction

is plotted for an incident energy of 5,25 X 106 ev.

2, LF =4
A tabulated general evaporation spectrum F(E‘/8) is plotted. The abscissa
will be E°/8, The abscissa title will be
ENERGY/THETA
The ordinate contains the reaction name. For example, it might be
(N, N) ALPHA F(E/THETA) TABLE
3, LF =5

Plots of a tabulated 68(E) and a tabulated general evaporation spectrum

F(E/6(E)) will be produced. The ordinate of the 8(E) plot might read

(N, N) ALPHA THETA(E) TABLE
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The abscissa of the F(E/O(E)) plot will be
ENERGY/THETA .
The ordinate might read
(N, N') ALPHA F(E’/THETA (E)) TABLE

4. LE=1T7

A plot of a tabulated 6(E) will be produced. The ordinate might read

(N, N°) ALPHA THETA(E) TAB., FOR SIMPLE FISSION SPEC

5, LE=29

A plot of a tabulated 8(E) will be produced. The ordinate might read

(N, 2N) THETA(E) TAB. FOR MAXWELLIAN DISTRIB

Examples of File 5 plotting are given in Figures 9, 10, and 11 for LF =1,
in Figure 12 for LF = 3, in Figures 13, 14, and 15 for LF = 5, and in Figures
16 and 17 for LF = 9,

E. FILE 6

Since each subsection of a File 6 section (MT) is plotted as if it were a
File 5 section, no further explanation is required regarding the plots; however,
the plots for a File 6 section are preceded by a frame containing printed informa-
tion on the method used to present the data. In addition, each subsection is
preceded by a frame giving the Legendre polynomial index or the MU index and

value for that subsection,

For a File 6 section that is given by a Legendre expansion, the first page
might read:
FILE 6
SECONDARY ENERGY-ANGLE DISTRIBUTIONS
LEGENDRE EXPANSION

9, ORDER OF LEGENDRE EXPANSION
DATA IN CENTER OF MASS SYSTEM

The last line might have read

DATA IN LAB. SYSTEM
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Figure 9. File 5 LF = 1 Energy Distribution Piotting Example 1
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ALPHA FCE® FROM E) ARB. TAB E= 4.8 E+06

)

(NsN"

LITHIUN-7

1.00X10"
¢.00x107°%7 ﬁ—’—‘—< '
e.oox10” %7
4.00x107%7
z.aox:o'“’h \
B S S

Figure 10.

ENERGY

CEV)

: - ‘ ‘ 0 +0
o £.00x10%%% ¢.00%10*%% 6.00x10*%% 6.00x10°07 1.00x10°%® 1.20x10°%® 1.40%10°%® 1.60x10°%% 1.00x10"%% 2.00x10

File 5 LF = 1 Energy Distribution Plotting Example 2

NAA-SR-12525
39



ALPHA FCE® FROM E) ARB. TAB E= 5.25S E+06

)

(NN~

1.00X10°

LITHIUN-7

s.00x10°%7|

or

or

2.00x107%7|

<

s

T

° 2.00x10"%% 4.00x10°%% ¢.00x10*%? 5.00x10*°° 1.00x10"°® 1.20x20°

Figure 11.

ENERGY C(EV)

1.40110°

1.60x10%

1.s0x10*%¢

File 5 LF = 1 Energy Distribution Plotting Example 3
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LF 3 CONS = 1.45800+05

PCE)

INELASTIC

10
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PLUTONIUM-238

+6
10
ENERGY C(EV)

Figure 12. File 5 LF = 3 Energy Distribution Plotting Example
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CONS 0.0

S

ALPHA PCE)] LF

)

(N, N~

LITHIUM-7

1.00l

4.30x10%0¢

Figure 13.

+0
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g 4.70x10*°
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File 5 LF = 5 Energy Distribution Plotting Example 1
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TABLE

THETAC(CE)

)

(N, N"

.soxs0*

1. 70x10"

.eox1o0*

.sox10*?

.40x10"

ALPHA

.30x10*

LITHIUN-7

4.30x10°%¢

Figure 14.

+08
¢ 4.50x10*%¢ 4.60x10°°¢ 4.70%10

ENERGY (EV)

4.40x10%°

File 5 LF = 5 Energy Distribution Plotting Example 2
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TABLE

ALPHA FCE"/THETACE))

)

(N. N~

4.

LITHIUM-7

o 0.2 0.4 0.6 0.8

ENERGY/THETA

Figure 15, File 5 LF = 5 Energy Distribution Plotting Example 3
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Figure 16. File 5 LF = 9 Energy Distribution Plotting Example 1
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FOR MAXYELLIAN DISTRIB.

TAB.

THETACE)

INELASTIC

—
o

*8

PLUTONIUM-238

+7
10
ENERGY (EV)

Figure 17. File 5 LF - 9 Energy Distribution Plotting Example 2
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For a File 6 section that is given by a tabulation for each value of the cosine

of the scattering angle, MU, the third and fourth lines might read

TABULATION

21, NO. OF MU VALUES AT WHICH TABULATIONS ARE GIVEN

b

The additional frame preceding each subsection might read

LEGENDRE POLYNOMIAL INDEX = 5
or
MU INDEX =14 MU = 3,0E-01

The use of the plotting option in program EDIT to check for spuriouserrors
in data preparation is best illustrated by several examples. The titles have been
deleted from the plots used because the source of the data is of no concernhere.
Figures 18 and 19 show the results of an error at 1.0 x 104 ev in both the total
and the n,Y reactions, In Figure 19 the error required that more thanl0decades
be plotted on the ordinate; the 10-decade maximum restriction forced the plot-
ting off scale at higher energies. Figure 20 shows the results of an error in an
energy value which caused the plotting of the point off scale in the left margin.
Figure 21 shows an error in File 4 data. The point at MU = 0.4 is severaldec-
ades too small. The 10-decade limit caused the plotting of the point to be off

scale,

Figure 18 is an example of plotting when the points are too dense on a small
area, Program EDIT plots one frame for each interpolation region and does not
expand an interval by making more plots; however, the ENDF/B data does allow
several interpolation regions., Good plots of dense points could be achieved if

the data specify several interpolation regions in the interval,

If the energy is on a linear scale and if the energy interval for an interpola-
tion region islarge (for example 0.001 to 1.5 x 107 ev), the points plotted at the
lower energies will appear on the left edge of the grid. Again this may be over-

come by specifying several interpolation regions in the ENDF/B data,

The information obtained when the table of contents is printed out is best

illustrated by an example for one of the materials on the ENDF/Btape (LABEL =

102), Figure 22 is such an example for material 1050, Pu238. All files were

NAA-SR-12525
47



10

10

10

10

(34

*8

*5

* NICKEL

Figure 18.

10' 1004 1005 100‘ 100?
ENERGY (EV)

Data Errors Revealed by EDIT Plotting Example 1
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Data Errors Revealed by EDIT Plotting Example 3
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APPENDIX 2
FUEL CLADDING SURFACE CARBURIZATION
by
R. W. Woodruff

It is desirable to determine the carbon distribution in stainless steel after
exposure to a carburizing environment. The distribution was not measured
directly and it cannot be inferred from microhardness traverses or from sim--
ple applications of diffusion theory. However, mean carbon was measured in
sample tabs of various thicknesses exposed simultaneously. The following

analysis determines the carbon distribution from mean carbon measurements.

Distribution of carbon in tabs of any thickness is represented by a single
unknown mathematical function. This distribution is integrated to find mean
carbon for tabs of any thickness. Since mean carbon was measured experi-
mentally, the integral equation can be differentiated to find the unknown dis-

tribution,

Let C(x) represent the carbon concentration in weight percent at distance x
from the left hand surface of a tab with thickness £ . Let COE be the uniform
carbon concentration in the virgin tab. When exposure is terminated, let fl(x)
be the increase in carbon resulting from carbon crossing the left hand surface.

Likewise, let fz(x) result from the right hand surface. Then

C(x) = Co + fl(x) + fz(x)

as shown in Figure 14. Mean carbon

content for a tab of any thickness { is

— e — o

given by 2
S |

-
£ g C (x) |
| C(x)dx é |
M(2) = 7 g I
° |fm fy 0 |

[=}

m

[+

<

[&]

(@]
Q
_....45

or

]
0=x 3 x=f
9-8-67 UNCL , 7704-5443
Figure 14. Carbon Distribution
Across Thin Carburized Tabs
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)
ML) = C 1 +/ [fl(x) + fz(x)]dx ... (1)

X=0

Because of symmetry,

fl(x) = fz(l - x)

Transforming,
f £ o Y]
/ fz(x) dx =/f2(l - x)d(4 - x) =/ fz(l - x)d(-x) =/ fl(x) dx |,
X=0 x=4 X=0
f-x=0

Equation 1 becomes

£
IM(L) = Col + 2/ fl(x) dx

X=0

M(4) is known from tab measurements, It is necessary to extract fl(x).
Differentiating,
dM(4)

2——aT+M(1)-CO=2f1(£) . ...{2)

Note the change of variable. Function fl(l) now approximates the carbon con-
centration increase at any point which is £ distant from the surface of a semi-
infinite slab of stainless steel. M(#) is the mean carbon concentration of any

tab of thickness f. For fuel cladding, which can only be carburized from one

*A tab exposed to the same conditions on both sides would be expected to car-
burize symmetrically. However it should be pointed out here that nonsym-
metrical carburization of sample tabs has been observed (see Figure 5).
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requested in the input data. File | is self-explanatory. File 2 is present on the

tape and consists of one isotope. Files 3 through 5 are present and the reaction

types are listed. Files 6 and 7 are not on the tape. If File X were to be skipped,

the message

FILE X NOT PRESENT FOR THIS MATERIAL

would be printed under the File X heading.
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APPENDIX A
MATERIAL AND REACTION TYPE IDENTIFICATION NUMBERS

NAA-SR-12525
55






MATERIAL IDENTIFICATION NO. (MAT)

APPENDIX A
MATERIAL AND REACTION TYPE IDENTIFICATION NUMBERS

TABLE 1

Material MAT Material MAT
H-1 1001 Gd 1030
HZO 1002 Dy-164 1031
D2 1003 Tu-175 1032
DZO 1004 Lu-176 1033
Li-6 1005 Hf 1034
Li-7 1006 Ta-181 1035
Be-9 1007 w 1036
Be-0 1008 Au-197 1037
B-10 1009 Th-232 1038
C 1010 Th-233 1039
CHZ 1011 Pa-233 1040
N-14 1012 U-233 1041
O-16 1013 U-233 F.P. 1042
Mg 1014 U-234 1043
Al-27 1015 U-235 1044
Ti 1016 U-235 F. P. 1045
V-51 1017 U-236 1046
Cr 1018 U-238 1047
Mn-55 1019 Np-237 1048
Fe 1020 Np-239 1049
Ni 1021 Pu-238 1050
Zr 1022 Pu-239 1051
ZrH 1023 Pu-239 F.P. 1052
Nb 1024 Pu-240 1053
Mo 1025 Pu-241 1054
Xe-135 1026 Pu-242 1055
Sm-149 1027 Am-241 1056
Eu-151 1028 Am-243 1057
Eu-153 1029 Cm-244 1058

Na 1059
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APPENDIX B
FLOW DIAGRAMS FOR PROGRAM EDIT
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MAIN PROGRAM

READ
CONTROL
PARAMETERS

APPENDIX B
FLOW DIAGRAMS FOR PROGRAM EDIT

CALL
CAMRAYV (335)

y

REWIND 8

Yy

REWIND 9
(ENDF/B TAPE)

v

READ 9:
ENDF/B
LABEL CARD

WRITE OUTPUT:

THIS :
MATERIAL NO ?Er:\s% %ARD
TO BE Pf;OCESSED OF THIS
? MATERIAL
YES
S TAPE
END CARD
NO
IF TABLE OF
::NIILTElALIZE CONTENTS IS
o TER: DESIRED, WRITE

MATERIAL NUMBER
ON TAPE 8

v

READ 9:

THROUGH
MATERIAL
END CARD

START OF
ENDF /B EDITING
FROM A BCD
TAPE
ANY YES PUNCH
PUNCHING? ENDF /B
LABEL CARD
w0 3
ANY YES WRITE OUTPUT
PRINTING? ENDF /B
LABEL CARD
NO }

DO LOOP THROUGH 200

EXECUTED FOR EACH MATERIAL
ON ENDF/B TAPE UNTIL END

OF FILE ON INPUT TAPE OR END
OF ENDF/B TAPE 1S ENCOUNTERED.

v

MATERIAL

READ INPUT

CONTROL X
PARAMETERS

FOR THIS
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A 4

FILE
1S TO BE
PROCESSED?

YES

BACKSPACE
9

READ 9:

FIRST CARD OF
NEXT FILE FOR
THIS MATERIAL

READ 9:
THROUGH FILE
END CARD

READ 9:

FIRST CARDOF
NEXT FILE FOR
THIS MATERIAL

v

IF FILES ARE
MISSING, SET I
EQUAL TO
VALUE FOR
NEXT FILE

TAPE
END CARD
ENCOU;JTERED

MATERIAL

END CARD

ENCOUNTERED
?

YES

v

NO MATERIAL YES
END CARD
ENCOUNTERED
?

BACKSPACE
9

CALL
HEAD

MATERIAL
END CARD
?

BACKSPACE
9

WRITE OUTPUT:
FILE MISSING
COMMENT.
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For 10-mil tabs, the data shown in Figure 17 appear to obey a relation of

the form

10(cm-co):10(cs-co)(1-e'“) , (4)

and, assuming complete saturation occurs at (Cs - Co) = 4.0 wt % carbon,

Equation 4 above yields

A = 0.00215 hr ™}

By differentiating Equation 4 with respect to time, the initial rate of car-
bon increase is seen to be 0.0086 wt % carbon per hour. Analysis of Equation 4
indicates that carbon-pickup-rate changes slowly with time for low exposure
times, indicating that the mean carbon increase is proportional to exposure
time at low values 6f carbon increase. At 0.1 wt % carbon increase, the as-
sumption of proportionality results in an error of only +1% (10-3 wt % carbon)
compared to Equation 4 results. At 0.5 wt %, the error is +6% (0.03 wt % car-
bon) and at 1.0 wt %, the error is +12% (0.12 wt % carbon).

Both hot-traps used during PEP operations have a history of prior use.
Data resulting from hot-trapping operations prior to PEP modifications are
shown in Table 8. Hot-trap tab carburization data for operations following PEP

modifications are shown in Table 4.

It is assumed that tabs exposed at a lower carburizing potential for longer
periods of time would result in a family of curves identical in shape to those
shown in Figure 17, but with different values of the parameter time. By making
this assumption, equivalent exposure times can be used in Equation 4 to predict
cumulative effects, and the amount of carbon in 4-mil stock can be estimated

by extrapolation, using the curves shown in Figure 17 as a guide.

From Tables 4 and 8 it can be seen that for Hot-Trap A-5, the sum of mean
carbon increases in 10-mil inlet tabs is 1.90 wt % carbon. This amount of car-
bon would result after a 221-hr exposure at a constant rate of 0.0086 wt % per
hour, the initial rate calculated from Equation 4. By using 221 ""equivalent"

hours in Equation 4 it is indicated that a 10-mil tab present during all runs
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would have increased in mean carbon content by only 1.51 wt %. This point
has been converted to total carbon, and is shown on Figure 17. Extrapolation
to 4-mils indicates that Hot-Trap A-5 getter foil, at the inlet, has increased in

mean carbon content by 2.8 wt %.

Similarly, the Hot-Trap B-2, 10-mil inlet tab, carbon increases total
1.24 wt %, and this is equivalent to 144-hr exposure at 0.0086 wt %/hr. Equa-
tion 4 indicates that a 10-mil tab present during all runs would have increased
in mean carbon by only 1.07 wt %. This point is also shown on Figure 17, and
extrapolation indicates that the Hot-Trap B-2 foil at the inlet would increase in

mean carbon content by 2.3 wt %.

No carbon increase in outlet tabs for pre-PEP (see Table 8 first footnote)
runs is interpreted to mean that the hot-traps were gettering all the carbon
available for carburizing. Detectable carbon increases during PEP operation
(Table 4) indicate that some carbon was escaping the gettering foil; hence some
carbon pickup was occurring at the foil discharge. Based on these data, it is
assumed that a 10-mil outlet tab present during all Hot-Trap A-5 runs would
have shown an increase of only 0.31 mean wt % carbon (the same as observed
during PEP operation). Similarly, for Hot-Trap B-2, the tab would have shown
an increase of only 0.08 mean wt % carbon. Saturation effects can be neglected
below 0.31 wt % carbon increase in 10-mil tabs, and inspection of Figure 17
indicates that saturation effects are negligible for 4-mil foil as well. There-
fore, Hot-Trap A-5 foil, at the trap discharge, must have increased in mean
carbon content by approximately 0.31 x 1—2—: 0.78 wt%. Similarly, Hot-Trap B-2
must have increased by approximately 0.08 x -IZO: 0.2 wt %.

End points have now been established for hot-trap foil axial carbon distri-
bution.* The calculation of the total amount of carbon removed by the traps
requires a knowledge of axial carbon distribution, which is unknown. By
assuming a linear distribution and complete saturation at 4.0 wt % increase, as
shown in Figure 18, Hot-Trap A-5 is estimated to be carburized to 45% of
saturation, and Hot-Trap B-2 is estimated to be carburized to 31% of saturation.

Since a hot-trap contains 1140 lb of 4-mil gettering foil, this corresponds to

*Carbon is assumed to be evenly distributed radially, since flow and tempera-
ture gradients are slight.
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SUBROUTINE XSEC

DO50 L=1,NP,3
WHERE NP IS THE
NUMBER OF CROSS
SECTION PAIRS.

v

READ 9
ONE CARD
IN A FORMAT

PUNCH
THE
CARD

A 4

WRITE OUTPUT,
THE CARD

v

CONVERT THE
FIRST SIX 11-
COLUMN FIELDS
TO FLOATING
POINT.

v

STORE IN
E(2000) AND
SIGMA (2000)
ARRAYS

y

RETURN
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SUBROUTINE FILE1

ISECT =1

v

CALL
HEAD
TWICE

v

SET NCRTS =
NUMBER OF PAGES
REQUIRED FOR 25
FILE 1 SECTION 1
CARDS PER PAGE

v

DO 82
L =1, NCRTS

v

READ 9. FROM1TO A MAXIMUM
OF 25 SECTION 1 CARDS, ONE AT
A TIME, PUNCHING AND /OR

PRINTING AND/OR PLOTTING AS

REQUESTED.
CALL
HEAD
(TO READ A
SECTION END CARD)
RETURN ISECT=2 o gé‘l'-zl- P
YES
ISECT=3 {—P» gA'-L ——
c13
A
NO
YES
4 - CALL
ISECT=4 pgp  SAL
NO
%
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SUBROUTINE SC12

SUBROUTINE SC13

PUNCH
THE CARD

y

WRITE OUTPUT
THE CARD

y

CALL
HEAD ﬁékg
TWICE
YES ‘l
TABULATED
NU VALUES CALE
? 1Z4 =
* NO. OF CARDS
o X TO READ
XSEC
CALL
HEAD
‘, NO
DO 50
N
CONTAINING YES
NU COEFFICIENTS
| KEY=1
READ 9:
‘ ONE CARD
—%. IN A FORMAT
L Y
PLOT (IKEY)
PUNCH YES
NU
COEFFICIENT
CARD
;' NO
WRITE OUTPUT YES
U
PRINT? COEFFICIENT
CARD
NO
# h 4
y RETURN RETURN

NAA-SR-12525
67




SUBROUTINE SC14 SUBROUTINE FILE2

CALL HEAD TWICE ﬁék[%

+ READ 9:
Al -
ENERGIES A FORMAT

+ VALUE

DO 50
1=1, LT

MF
NOT EQUAL
TO2?

PUNCH,
THE CARD

y

CALCULATE
N1, NO. OF
CARDS FOR
THIS ENERGY
WRITE OUTPUT,
THE CARD
D050
J=1, N1 e
READ 9,
ONE CARD
IN'A FORMAT -
END CARD
?
G PUNCH,
THE CARD
NO ‘
RETURN < y
YES WRITE
OUTPUT,
THE CARD

NO *
@ RETURN
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SUBROUTINE FILE3

CALL
HEAD

—

CALL
XSEC

ARE
TEMPERATURE
DEPENDENT CALL
RECORDS SKIP(LT)
PRESENT
?
IKEY=0

v

CALL  |qg——] GCALL
HEAD PLOT(IKEY)

CALL
HEAD

NO

YES

RETURN
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SUBROUTINE PLOT (IENTER)

DO 100 N=1, NR
WHERE NR IS THE
NUMBER OF INTER-
POLATION REGIONS

v

IENTER
EQUAI;S ZERO

DETERMINE INDEX OF LAST POINT

YES IN THIS INTERPOLATION REGION;

DETERMINE MAXIMUM ABSCISSA VALUE
MINIMUM ORDINATE VALUE
MAXiMUM ORDINATE VALUE

SET UP ORDINATE
TITLES FOR FILE 3

PLOTS *

DETERMINE INTERPOLATION CODE
AND SELECT LOG OR LINEAR AXES
FOR PLOTTING

IENTER

EQUALS ONE NO.
N ? OF POINTS WRITE OUTPUT
TO BE PLOTTED ARE ERROR
GREATER THAN MESSAGE
ONE?
SET UP ORDINATE
TITLE FOR PLOTS
OF NU FROM AL
FILE 1
{ AICRT3
INITIALIZE < A 4
PARAMETERS
YES I
LOG YES
ABSCISSA CALL & NO
PLO;I'TING (NO LA, N)

DETERMINE IF THERE IS A REPEATED
ABSCISSA VALUE AT THE BEGINNING OF
NO THE NEXT INTERPOLATION REGION

FURTHER
INITIALIZATION
OF
PARAMETERS YES
REPEATED INITIALIZE
ABSCISSA VALUE PARAMETERS
© "
INITIALIZE :
PARAMETERS @ RETURN
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SUBROUTINE FILE4

@

CALL
HEAD

CALL
HEAD

SAVE PLOTTING
PARAMETER

v

SET PLOTTING
PARAMETER
EQUAL TO ZERO

v

CALCULATE
NUMBER OF

PAIRS OF

VALUES IN MATRIX

v

CALL
XSEC

v

RESTORE
PLOTTING
PARAMETER

CALL TAB1

v

PUT REACTION
NAME IN
ORDINATE TITLES

TABULATED
DA?TA

DO70N=1, NE

WHERE NE iS THE NUMBER
OF ENERGIES AT WHICH
TABULATIONS ARE GIVEN

v

CALL
TABL

v

PUT ENERGY
VALUE IN
ORDINATE TITLE

v

CALL
XSEC

ARE

TEMPERATURE
DEPENDENT CALL
RECORDS SKIP (LT)
PRE?ENT
—»

CALCULATE
PLOTTING
CONSTANTS

v

CALL
AICRT3

7
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DETERMINE ENERGY INDICES
TO BE USED IN READING
LEGENDRE DATA (MAXIMUM
OF 200 ENERGIES)

INITIALIZE YES
COEFFICIENT
ARRAY
* NO
DO 104 LOOP = NE111, NE
WHERE NE111 IS LOWER AND
NE IS UPPER ENERGY INDEX

v

CALL
HEAD

v

CALL
SIX (LOOP)

NO

YES

TO

CONVERT ENERGY

POINT AND STORE
IN E (2000) ARRAY

FLOATING

()~

NO

YES

CALCULATE
PLOTTING
CONSTANTS

@

DO 120 N=1, NL
WHERE NL =
NUMBER OF
COEFFICIENTS

v

PUT COEFFICIENT
INDEX IN
ORDINATE TITLE

v

CALCULATE
MAXIMUM AND
MINIMUM
COEFFICIENT
VALUE

Y

CALL
AICRT3

130

CALL

HEAD
DETERMINE
ENERGY INDICES CALL
FOR NEXT 200 HEAD
ENERGY POINTS

YES
RETURN
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SUBROUTINE SiX (LOOP)

¢

DOSO L=1,NP, 6
WHERE NP = NUMBER
OF COEFFICIENTS
AT THIS ENERGY

Y

READ 9:
ONE CARD IN
A FORMAT

PUNCH
THE
CARD

Y

WRITE QUTPUT
THE CARD

y

CONVERT THE FIRST SIX
11-COLUMN FIELDS TO
FLOATING POINT AND
STORE IN COE (LOOP, 30)

ARRAY
4

CALL
SKIP(LT)

v

DEPENDENT RECORDS
PRESENT
?

RETURN
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SUBROUTINE FILES

IKEY =2

CALL
HEAD

INITIALIZE
PARAMETERS

® (=)

IKEY =2

4

INITIALIZE
PARAMETERS

y

DO 900 K=1, NK
WHERE NK=NO.
OF SUBSECTIONS

v

CALL
TAB1

CALL
XSEC
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NO

YES

CHANGE SIGN
OF SUBSECTION
PARAMETER LF

v

CALL
TFIX(MT, LF)

v

CALL
PLOT(IKEY)
(PLOTS P(E))

v

CALL
TFIX(MT, LF)

v

SET LF
POSITIVE

¥

ANY
TEMPERATURE
DEPENDENT

RECORDS
PRESENT
?

YES
CALL
SKIP(LT)

I




CALL
TAB1

v

DO52 N=1, NE
WHERE NE IS THE
NUMBER OF
INITIAL ENERGIES

v

CALL
TAB1

v

CALL
XSEC

DEPENDENT

RECORDS

PRESENT
?

NO

CALL
SKIP (LT)

v

CALL
TFIX(MT, LF)

v

CALL
PLOT (IKEY)

v

CALL
TFIX(MT, LF)

()
()
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CALL
TAB1

CALL
XSEC

ANY
TEMPERATURE
DEPENDENT
RECORDS
PRESENT
?

NO

CALL
SKIP(LT)

vy

CALL
TFIX(MT, LF)

v

CALL
PLOT(IKEY)

v

CALL
TFIX(MT, LF)

O



CALL CALL
ENTRY
TAB! HEAD BY FILES56
7
READ 9:
CALL ONE CARD
XSEC IN A
FORMAT
CALL
HEAD
ANY VES
TEMPERATURE
DEPENDENT CALL PUNCH
RECORDS SKIP(LT) THE CARD
PRESENT
?
NO ; CALL
HEAD

WRITE
OUTPUT

SET
THE CARD

CONTROL
PARAMETER

v

CALL
TFIX{MT, LF)

v

CALL
PLOT(IKEY)

v

CALL
TFIX(MT, LF)

YES

END
OF FILES
?

NO

ANY

TEMPERATURE

DEPENDENT RECORDS

PRESENT
?

YES

v

RETURN
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SUBROUTINE TFIX(MT, LF)
ON FIRST ENTRY IENTER =0

FIVE

ABCISSA TITLE

PUT G(E)

TABLE IN
ORDINATE TITLE

NAA-SR-12525

77

PUT F(E "<E)
DESCRIPTION
IN ORDINATE ~>
IENTER YES TITLE
NOT EQUAL TO IENTER=0
ZERO
?
+ PUT F(E'=E)
NO DESCRIPTION L3
RESTORE IN ORDINATE
ORIGINAL TITLE
IENTER =1 ORDINATE AND
ABCISSA TITLES
WRITE OUTPUT
ERROR
SAVE CURRENT MESSAGE
ORDINATE AND *
ABCISSA TITLES
* STOP
PUT REACTION
NAME IN
ORDINATE TITLE v
¢
PUT LF IN PUT CONSTANT
ORDINATE =P [N ORDINATE
TITLE TITLE
LF PUT F(E '<E)
NOT EQUAL TO DESCRIPTION
ONE IN ORDINATE
TITLE
PUT F(E'=E)
LF NO DESCRIPTION IN
NOT EQUAL TO ORDINATE TITLE
FOUR AND CHANGE
? ABCISSA TITLE
PUT F(E '<E)
ot EQLSALTO FIRST NO BESCRIPTElON IN
N - RDINATE TITLE
PLOT F?OR LF=5 D aE

RETURN




SUBROUTINE SKIP(LT)

DO30L=1 LT
WHERE LT ISNUMBER

OF TEMPERATURE
DEPENDENT RECORDS FOR
WHICH PLOTTING WILL

BE SKIPPED.

READ 9:
ONE CARD

v

CALCULATE NUMBER
OF REMAINING CARDS
(NP1) FOR THIS

TEMPERATURE
YES PUNCH
THE
CARD
o v
YES WRITE OUTPUT
THE CARD
NO ’
DO 30
N=1, NP1
READ 9:
ONE CARD
IN A
FORMAT
YES PUNCH
THE
CARD
NO v
YES WRITE QUTPUT
THE CARD
O h /
@ RETURN
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SUBROUTINE FILES6

® @

(9

LEGENDRE
EXPANSION
?

v

CALL
HEAD

CALCULATED INDICES FOR
OBTAINING LITERAL
INFORMATION TO BE
PRINTED ON CRT FRAMES

v

CALCULATE INDICES FOR
OBTAINING LITERAL
INFORMATION TO BE
PRINTED ON CRT FRAMES

(1)

YES

WRITE
INFORMATION ON
FIRST CRT FRAME
FOR FILE 6
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INITIALIZE INCREMENT
SUBSECTION - SUBSECTION
COUNTER COUNTER
CALL
HEAD
NO
CALL
TAB1}
YES

WRITE INFORMATION ON
CRT FRAME WHICH
PRECEDES EACH SUB-
SECTION

CALL
FILES6

LAST

SUBSECTION

WAS PROCESSED
?

YES

CALL
HEAD

CALL
HEAD

—()

YES

RETURN




SUBROUTINE FILE?

CALL
HEAD

READ 9:

ONE CARD IN
AFORMAT
EXCEPT MF
VALUE

FILE
E ND7CARD

WRITE QUTPUT
THE CARD

FILE
END CARD
?

YES

RETURN
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TABLE
OF CONTENTS
?

SUBROUTINE QUIT

WRITE 8:
END OF
TAPE

v

END FILE 8

v

REWIND 8

READ 8:

MAXIMUM OF 285
HEAD TYPE RECORDS
FOR ONE MATERIAL

v

<

REWIND 8

STOP

WRITE OUTPUT
MATERIAL AND
FILE NUMBER OR
MATERIAL WAS
SKIPPED

WRITE QUTPUT
INFORMATION
FOR 4 SECTIONS
OF FILE 1

v

WRITE OUTPUT
MATERIAL NO.

AND FILE 2

NO

YES

WRITE OUTPUT
NO. OF ISOTOPES
IN FILE 2

MATERIAL
SKIPPED

(9

INCREMENT
NFILE

THE FILE
COUNTER

NO

YES

WRITE OUTPUT
MATERIAL AND
FILE NUMBER

WRITE OUTPUT
MATERIAL AND
FILE NUMBER

?

WRITE OUTPUT
FILE NFILE

NOT PRESENT

()

WRITE OUTPUT
FILE 2 NOT
PRESENT

<
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YES

WRITE QUTPUT
NAME OF EACH
REACTION TYPE

WRITE OUTPUT
FILE 7 NOT
PRESENT

NO

YES

WRITE QUTPUT
THERMAL

NEUTRON DATA
GIVEN, MT = 4




SUBROUTINE DECADE (NO, LA, N)

CALCULATE UPPER AND
LOWER INDICES OF
ABCISSA VALUES FOR
THIS INTERPOLATION

REGION

CALCULATE THE
NUMBER OF
DECADES IN THIS
INTERVAL

DECADES IS LESS
THAN OREQUAL
TO TEN?

RETURN

7}

CALCULATE AN
ABCISSA MIDPOINT
ON THE INTERVAL
(LOG SCALE)

v

OBTAIN INDEX OF

AN ABCISSA VALUE
THAT 1S CLOSEST

TO THE CALCULATED
MIDPOINT

v

REVISE
INTERPOLATION
RECORDS NBT >
AND INT TO
ACCOMMODATE
NEW REGION
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APPENDIX C
EDIT PROGRAM LISTINGS
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APPENDIX C
EDIT PROGRAM LISTINGS

BLOCK DATA
SET UP TITLES FOR PLOTS DONE IN S.R. PLOT.

CUMMON /LABELS/ TITLE(L14), ABSCI14) s CRD{14)s» ORDS(6,30)
1 /REACTS/ MTS (30}

00000510
00000520
00000522
00000524
00000530
00000532

DIMENSION RS1{€),RS2(6)4RS3(6)4KS4(6)4RS5(6),RS6(6),R5T(6},RS8B(61,00000533

1 RSGLE)R10{ 6} 5R11(6)4R12(6)+R1316),RL4{6),R15(6),R16(6}),00000534
2 RIT{6)4R1BI6YRLSG(6)4R2D(6) yR21{H) 4yR22(6)4R2316),R24(6),00000535
3 R25(€),R2€16),R27(6)4R28{6) +R29(6) ,R30(6) 00000536
EQUIVALENCE (ORDS{1ly L) RSLLEL)IL(CRDS{1, 2),RS2{L)}), 00000537

L{ORDS( 1y 314RS3(L))4(ORDS({Ly 4) ¢yRS54{1)) +(0ORDS(Ls 5)4RS5{1)}, 00000538
2(0RDS{1y 6)yRSE(LI}){ORDSILy 7)KSTLL)} (ORDS(L,y 8),RS8(1)), 00000539
3{0RDS{ Ly 9)4RSSULII»(CRDSIL1+10) 4,R10(1}) 4 (ORDS (L 411),RLLLLY), 00000540
4{ORDS{1y12)4R1Z(11}4{0ORDS(L413),RL3(1}){0RDS(1414),R14(1)), 00000541
S{ORDS(E1e15)eRL1E(1IIL{ORDS{L +16) 4yRL6(1)) y{ORDS(L»17)4R1T (1}, 00000542
G6{GRDS{1s 18)4RLEBUL)Y4(ORDS(L,19),R1I(1)},(ORDS{1,20),R20(1)), 00000543
T(OROST1+21)4R21(1))+{ORDS(1+22) R22(1)){0RDS(14+23),R231(1)), 00000544
8{ORDS(1y24)9Kk24(1))4{0RDS(1,25),R25(1)) +{0ORDS(1,+26)4R26(1}), 00000545
GLORDS{ L9 27)4KR27U1)) 4(CORDS(1,28) yR28(1)) +{ORDS{1,29),R29(1)) 00000546
EQUIVALENCE (OURDS{1.,30),R30(1)) 00000547

00000580

DATA MTS(1) / L/e MTSU 8) 719/, MIS{1S) / 27/ MTS(22) /106/, 00000590

1 MTSU2) 7/ 2/4 MTISC S9) 720/, MTS{16) / 28/, MT5(23) /107/, 00000591
2 MTS(3) ¢ 3/, MTS(10) /21/, MTS{17) /101/, MTS(24) /108/, 00000592
3 MTS(4) / 4/y MTS(LLY /22/, MTS(18) /102/4 MTS(25) /251/, 00000593
4 MTS(5) /16/y MTSUL2) 723/, MTS(19) /133/, MIS(26) /252/, 00000594
5 MTS{6) /177y MTS(13) 724/+ MTS(20) /104/4 MTS(27) 7253/, 00000595
€ MTIS(T7) /187y MTS(14) /25/4 MTS{21}) /105/ 00000596
I PMTS(28) 725/ 00000597
00090600

DATA ABSC(11/54H ENERGY (EV) 00000610

1 / 00000611
DATA ORD(1)/54H 00000612

1 / 00000613
00000620

DATA RS1C 1) / 24HTOTAL /9 00000650

1 RS2( 1) / 24HELASTIC /'y 000020651
2 RS3( 1) / 24HNON-ELASTIC / 00000652
3 RS4( 1) / 24HINELASTIC /s €0000653
4 RS5( 1) / 24H{N42N) /y 00000654
5 RSE( 1) / 24H{N,3N) /o 00000655
] RST( 1) / 24HFI SSION /o 00000656
7 RS8( 1) / 24HIN,F) /a 00000657
8 RSS{ 1) / 24H{NN'F) /e 00000658
9 R10¢( 1 / 24H{N2NF) / 00000659
DATA R11¢ 1) / 24H{NN') ALPHA /s 00000660

1 R121 1) / 24HIN,N') 3 ALPHA Iy 00000661
2 R13( n / 24HIN,2N) ALPHA Iy 00000662
3 K14l 1) / 24H({N,3N} ALPHA /o 00000663
4 R1S(C 1) / 24HAB SORPTIUN /y 00000664
5 R16( 1) / 24H(N,N*) P X 00000665
-] RIT( 1) / 24HPARASITIC ABSCRPTION /e 00000666
7 R 18¢ 1} / 24H(N ,GAMMA) /e 00000667
8 R 16 1) / 24H(N,P) /o 00000668
9 R 20( 1) / 24H{N,D) / 00000669
CATA R21C 1) / 24H(N,T) /o 00000670

1 RZ2( 1) / 24H(N, HELIUM 3) /o 00000671
2 K231 1) / 24H{NALPHA) / 00000672
3 R241 1} / 24H{N,2 ALPHA) /s 00000673
4 R25( 1 / 24HMU /y 00000674
S rRz26( 1) / 24HX1 /s 00000675
€ R2T1L 1) / 24HGAMMA / 00000676
7 WR28( 1) / 24HSCATTERING / 00000677
00000680

ENC €0000700
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[a} [aXnXaN ol gl ol

(s XN aXal

[aNaNaNaN oNe]

[aXaXal

[sNsN gl [a R 2o

[aRzXaKel

(2N ol o

i0

12

14

4000

15
16

20
24

30

32

36

39

40

41

EDIT CONTRUL PROGRAM FOR ENDF/B DATA CN AN EBCDIC TAPE. 00001010
THE TAPE HAS 1 PHYSICAL FILE. THE 7 FILES REFERRED TO IN PROGRAM 00001040
COMMENTS ARE FOUND FROM POSITION 72 IN £ACH RECORD. 00001050

OPTIONS TO PRINT, PUNCH AND PLOT FOR EACH MATERIAL OF INTEREST 00001060

ARE READ IN THE INPUT/SUB-ROUTINE. 00001070
00001090

COMMON JHCARD/ZA1+7A2,47A3,AWR] +AWR2 ,AWR3 4171,122,173,124,MAT, 00001094
LMFo¢MT, ISEQ 00001095
00001096

COMMON /0P TS/ IPUNCH, IPRINT, [PLOT 00001100
COMMON/ ICO/ICONT, ICONTL ,THOL 00001101
00001102

DIMENSION CARD(20), ICGPTL(T7), 10PT2(T), 10PT3(T)y IFILE(T) 00001104
00001106

CAMERA MUST BE SELECTED IF ANY PLOTTING IS TO BE DONE. FRAME WILL 00001172

BE ADVANCED IN LOOP ON MATERIALS. 00001174
00001176

READ (5,2) IGRAPH,ICONTL,IHOL oI PRNT,4IPUN 00001180
00001181

ICONT1=1 IF TABLE OF CONTENTENTS IS DESIREDy =0 IF NO TABLE. 00001182
IHOL=1 IFf SCOUTV PRINTING OF FILE 1 SECTION I IS OESIRED 00001183
IHOL=0 IF RITE2V PRINTING DESIRED 00001184
IPRNT=1 IF PRINTING DESIRED 00001185
IPUN= 1 IF PUNCHING DESIRED 00001186

FORMAT (5112) 00001187
IF (IGRAPH +EQ. 1) CALL CAMRAV(935) 00001190
IF (ICONT1 .EQ. 1) REWIND 8 00001195
ICONT=40C 00001196

00001210

REWIND S 00001220

READ {9, 10) CARD 00001230

FORMATY (20A4) 00001232

WRITE (6412) 00001236

FORMAT (42H1 START OF ENDF/8 EDITING FROM A BCD TAPE.) 00001238

If (IPUN .EQ. 1) PUNCH 10, CARD 00001240
IF (IPRNT .EJd. 1) WRITE (6,14} CARD 00001244

FORMAT ( 1HO0,2X,20A4) 00001246

00001250

LOOP FOR EACH MATERIAL. ASSUME NO MCRE THAN 50 ON ONE TAPE. 00001251

00001252

IPAGE=1 00001259

CU 200 LOOP=1,5C 00001260
IF { IPAGE «.NE. C) WRITE {6,1000) 060001261

FORMAT (1H1) 00001262
IPAGE=0 00001263

READ{ 5y 150END=1C02) MATL,(IFILE{M) ,I1OPT1{M 4,I0OPT2{M),ICPT3{M),M=1,00001264

1m 00001265
FORMAT (112, 2013/ 813) 00001270
IF {MATL .EQ. G) GO 10 170 00001280
00001288
7 FILES ARE POSSIBLE. FILE 1 IS REQUIRED. 00001290
00001292

I1=1 00001300
IPUNCH=TI0PT1I( 1) 00001304

IPRINT=10PT2{ 1) 00001306

IPAGE=IPAGE+IPRINT 00001307

IPLOT=I0PT3LI) 00001308

IF (IFILELT) .EQ. [} GO TC 50 00001310

00001318

READ LOOP TO SKIP A FILE NOT OF INTEREST. 00001320

00001322

READ (9436) MAT,MF,NT 00001330

IF (MAT .EG. —1) GO YO 1002 00001331

FURMAT {71X,11) 00001340
IF {MAT .EQ. C) GG TO 35§ 00001341
IF {1 .EQ. MF) GU 10 3¢ 00001350

00001360

FILE END CARD HAS O FOR MF. READ THE NEXT RECORD TO FIND INCREMENT00001370

FOR I AS FILES MAY BE MISSING ON THE TAPE. 000011380

00001390

BACKSPACE 9 00001395
I=1+1 00001400

READ(9,3€) MAT, MF, MT 00001410

FURMAT (€6Xy14412413) 00001415
If (MF .EQ. O) READ (9¢36) MAT,MF,NT 060001416
IF 11 «EQ. MF) GO T0 40 00001420
IF (MAT .EQ. C .AND. MF .EQ. O .AND. MT .EQ. O) GO TD 41 00001425
I=MF . 00001430

NEXT FILE IS ON TAPE. LAST RECORD MUST BE RETRIEVED. 00001450

BACKSPACE 9 00001451

GO TO 24 00001452

BACKSPACE 9 00001453

CALL hEAD 00001454

€0 TQ 20¢ 00001455

00001456

TRANSFER TO CALL DESIRED FILE ROUTINE. 00001457

00001458
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50 READ (G, 36) MATN,MFN,MTN 00001459

IF (MATN .EQ. C) GO TO 4l 00001459
BACKSPACE 9 00001460

IF (MFN .EQ. 1) GO TO 51 00001461

IF (MATN .EQ. -1) GU TO 1002 00001462
WRITE (641001) I,MATN 00001463
1001 FORMAT (1HO,* FILE*,13,' CALLED FOR IN INPUT DATA BUT THIS FILE's 00001464
1* NOT ON TAPE. MATERIAL IS%,I5) 00001465

GO TO 10z 00001466

51 GO TO (55,6C,€5,7C,7548C,85) 1 00001467
00001468

S5 CALL FILEL 00001474
GU TO 10¢C 00001476
RESONANCE PARAME TERS 00001477

60 CALL FILE2 00001478
GU TO 102 00001480
SMODTH CROSS SECTIONS 00001481

65 CALL FILE3 00001482
GU TU 1C2 00001483
SECUNDARY ANGULAR DI STRIBUTIONS 00001490

70 CALL FILE4 00001500
G0 TO 102 00001510
SECONDARY ENERGY DISTRIBUTIONS 00001520

75 CALL FILES 00001530
GO TU 10z 00001540
SECONDARY ENERGY—ANGLE DISTRIBUTIONS 00001550

80 CALL FILEG 00001560
Gu TO 10z 00001570
THERMAL SCATTERING LAW 00001580

85 CALL FILET 00001710
GO TO 102 00001715
READ FILE END CARD. INCREASE I FOR THE NEXT FILE. 00001720

100 CALL FEAD 00001725
102 I=1+1 00001730
IF {1 JLE. T) GO 10 24 00001740

cu TO 2c¢ 00001745
00001750

MATERIAL 1S TO BE SKIPPED. READ TIL MATERIAL END CARD IS FOUND 00001760
WHEN MAT=0 00001770
00001780

170 READ 19426) MAT 00001790
IF (MAT .EQ. —1) GO TU 10G€2 00001792

IF (ICUNTI .EQ. 1) WRITE (8,37} MAT,MATL,MATL,MATL 00001793

37 FORMAT (66Xy14412,13,15) 00001794
180 READ (S,36) MATE 00001800
IF (MAT .EQ. MATE) GO TO 180 00001810

200 CONTINUE 00001820
00001830

1002 REWING S 00001840
210 CALL QUIT 00001850
sTue 00001860

END 00001870
SUBKOLT INE HEAD 00003010
00003020

COMMUN JHCARD/ZAL yZA2 9ZA3 ,AWRL ¢AWR2 yAWR3 121,122,123, 114, 00003050

1 MAT, MF, MT, ISEQ 00003051
CUMMON /0PTS/ (PUNCHy IPRINT, LPLOT 00003070
CUMMON/Z1CO/ICONT, ICONTL ,THOL 00003080
00003100

10 FORMAT (2(A4yA49A3}44111s14412413,15) 00003520
20 FORMAT (1X,20A44A4,A3),4111,14,12,13,15) 00003530
24 READ (G4 1C)  ZAL4ZA2,ZA3 JAWRL (AWR2 JAWR3 y1Z1,122,123,1244MAT,MF, 00003540
IMT, ISEQ 00003541

IF (ICONTI-ICONT .EQ. O) WRITE (8,10) 2Al,ZA2,2A3,AWR],AWR2, AWR3, 100003542
121412201234 12 49MAT o MF yMT, 1 SEQ 00003543
[CUNT=40C 00003544

IF (IPUNCH +EQ. O) GU TO 30 00003550
PUNCH 10, ZAL4ZA24ZA3 yAWR] yAWR2 JAWR3 4121,1224123,124,MAT,MF, 00003560
IMT, ISEQ 00003561

30 IF (IPRINT .EQ. C) GO T0 4C 00003570
WRITE (642C) ZALl4ZA24ZA3,AWRL JAWR2 AWR3 121 ,122,123,174,MAT,MF, 00003580
IMT, ISEQ 00003581

40 RETURN 00003590
END 00003600
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SUBROGUTINE TAB1

COMMON /HCARD/ZAL9ZA2+2A3 sAWR]L yANR2 yAWR3 o1 Z1 91224123, 124,
1 MAT, MF, MT, ISEQ
COMMON JTCARD/T19T2+T34Q1+9Q24Q3¢LT41ZZ,NRyNP,NBT (20),INT (20)

CUMMON /0PTS/ IPUNCHs IPRINT, IPLOT

FORMAT (2(A49A4+A3)94111414412413,415)

FORMAT (1Xy20A4,A44A3)44111,14,12,13,15)

FORMAT {(€I11+14412413,15)

FORMAT (1IX,6111,14,12,13,15}

FORMAT (4111,22X914412413,15)

FORMAT (1X94111+22X414412,513,415)

FORMAT {2111544Xe14,12513,15)

FORMAT (1X,2111+44X4014+12,13,15)

READ (9, 10) TleT24734Q14Q24Q34LT412Z2Z,NRyNP,MAT ,MF,MT, ISEQ
IF ( IPUNCH .EQ. 0} GU 710 30

PUNCH 10, TleT2+9T3,4QL15Q29Q3+LToI1ZZyNRyNPoMAT, MF, MT, ISEQ
IF (IPRINT .EQ. 0) G0 10 50

WRITE (6412) T14T2+T34QLsQ2+Q3+LToIZZ4NR{NP,MAT MF,MT,ISEQ

READ NBT{(J) AND INT{J) FOR J=1,NR. THREE PAIRS/CARD BUT LAST CARD
MAY HAVE 1, 2 OR 3 PAIRS. IF LAST CARD DOES NOT HAVE 3 PAIRS,

TREAT IT SEPARATELY. NREST=REMAINDER OF NR/3

NREST=MODI{NR,y 2)
IF (NR-2) 76, €4, 52

L IMIT=NR

IF {NREST .NE. C) LIMIT=NR-NREST

CO 7C L=1.LIMIT,3

JEND=L +2

READ (94 14) INBTUI) o INTUU) g J=L o JEND) » MAT (MF,MT,ISEQ
IF {JPUNCH .EQ. O} GO T0 64

PUNCH 14, INBTUJ) oINTLJ) yJ=L e JEND) » MAY ,MF,MT,ISEQ

IF {IPRINT .EQ. 0} GO 10 7C
WRITE (6416} (INBT(J)INT(J) 9J=L,JEND), MAT,MF,MT,ISEQ
CONT INUE

LAST CARD FULL TEST
IF (NREST-1) 1CC, 76, B4

1 PAIR ON LAST CARD.

READ (9,22) NBTINR), INTINR), MAT, MF, MT, ISEQ
IF (NBT{NR) .NE. NP} NBT{NR}=NP

IF (IPUNCH .EQ. O} GO TO 8¢
PUNCH 22, NBTINR), INTINR)}, MAT, MF, MT, ISEQ
IF (IPRINT .EQ. C) GO YO 1co

WRITE (6424) NBT(NR), INT(NR}, MAT, MF, MT, ISEQ
GO 7O -10C

2 PAIRS ON LAST CARD.

READ (9,18) NETINR=-1) sENT{NR-1) 4+ NBTUNR} ,INT{NR), MAT,MF,MT, ISEQ

IF { IPUNCH .EQ.Q) GO 10 9¢C

PUNCH 18, NBTINR—1) ¢ INTINR-1) yNBTINR} ,INT{NR), NAT,MF,MT, ISEQ

IF {IPRINT LEQ. 0) GO TO 100

WRITE {64200 NBTINR-1),INT{NR-1),NBT{NR),INTINR), MAT,MF,MT, ISEQ

RETURN
END
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SUBROUTINE XSEC

COMMON /HCARD/ZAL+ZA292ZA3 yAWR]L yAWR2 yAWR3 o1 Z14122,123,4114,

1 MAT, MF, MT, ISEQ

COMMON JTCARD/T1eV2+T3,Q14C2+03,LT,1ZZ4NRyNP,NBT (20),INT (20)

COMMON /0PTS/ IPUNCH, IPRINT, [PLOT

CUMMON WORD{18),HOL{425),E(2000),COE(200,30)
DIMENSION SIGMA(200C)

EQUIVALENCE (CGE(1,1),SIGMAC(L})
COMMUN/ARSH/ALEC)

FORMAT (€{A4yA44A3) 414412413415}
FORMAT [ 1X96{A4,A44A3),14,12413,15)
FORMAT {€EL1.C)

3 PAIR X,Y VALLES / CARD. LASY CARD MAY HAVE 1,2,0R 3 PAIRS.
USE TAPE 99 TO CONVERT A4,A4,A3 TO E11.0 FOR PLOT.

CO 50 L=14NP,y 2

KEND=L +2

IF {KEND .GT. 200C) KEND=2GCO
READ (9,10) WORD yMAT ¢ MF 4MT,ISEQ

IF (IPUNCH .EQ. 0} GO TO 36
PUNCH 1G, WORD yMAT,MF 4MT,1SEQ
IF (IPKINT .EQ. 0) GO 10 4C

WRITE (6412) WORD,MAT,MF,MT,ISEQ

IF {IPLOT .EQ. C) GO TO s¢C

CALL INFILQ(A,8C)

WRITE (56y10) WGRD

CALL INFILQ(A,EC)

READ {96,221 (E(K),SIGMALK) yK=LyKEND)
CONT INUE

RETURN
END

SUBROUTINE FILEL

TEIS ROUTINE HANDLES SECTION 1 AND TESTS FOR OTHER SECTIONS WHICH

ARE SEPARATE ROLTINES.

PUNCH AND PRINT OPTIUNS ARE CHECLKED IN FILE L.

COMMON /HCARD/ZA)L +ZA2 ¢ZA3 oAkl yAWR2 yAWR3 ,121,122,1123,114,
1 MAT, MF, MT, ISEQ
COMMUN /0P TS/ TPULNCH, IPRINT, IPLCT

CCMMON/ICO/ICONT, ICONTL,,1HOL

COMMGN WOROD{ 18),HUL{425),£120C0) yCOE(200,30)
CIMENSION SIGMA{2C00)
EQUIVALENCE (COEC1,1),SIGNMACL))

EXTERNAL TABLLV
REAL HEDING(17)

KEAD SEC.1 HEADING CARD. ISECT IS LSED IN EXIT FROM SECTICN END,

ISECT = 1
ICONT=1
CALL FEAC
LRY=171
LFI=1Z¢z
READ SECOND CARD OF SECTICN 1
ICONT=1
CALL FEAC
LLL=171
LEP=172
NHOL=123

100 CARDS OF FOLLERITh DATA ARE PERMITTED IN ENDF/8.
BEEEN SAVED FCR ONLY 25 CARDS AT A TIME, SU EACH SET OVERLAYS THE
PREVIOUS SET. ThE FIRST CARD IS RETRIEVED FCR PLOT TITLE BY STOR-

ING 1T TEMPORAKILY INTIL ALL CARDS ARE READ,
NCRTS=NOLUF SETS GF 25 CARDS 1O BE READ.

NCRTS=(NFUL~1)/25¢+1
NFGL L=NHOL

CO 82 L=1,NCRTS
Kl=1
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K2=117 00010500

NEND=25 00010505

IF (NEND .GT. NHOL1) NEND=NHOLL 00010510

56 If (IPLOT .EQ. C) G0 710 62 00010515
IF (IHOL WNE. 1) GO 10 57 00010516
CALL SCOUTV 00010517
WRITE (1€469) 00010518

69 FURMAT {(1H1/1H4/1H4) 00010519
GU TO 62 00010520

57 ty=SGC 00010521
CALL FRAMEVIO) 00010525
CALL CHSIZV (2,2) 00010530
CALL RITSTV (S,26,TABLLV) 00010535
00010540

62 LO 80 N=1,NEND 00010690
66 READ (S,68) fHOL{KD), K=K1,K2), MAT, MF, MT, ISEQ Qoo0l0710
68 FORMAT (16A49A2414412413,415) 00010715
65 FORMAT (27Xe1€A4,A2) 00010716
IF (IPUNCH .EQ. C) GO 10 70 00010720
PUNCH €8y (HOLUK)y K=K1,K2) o MAT, MF, MT, ISEQ 00010730

70 IF {IPRINT LEWQ. Q) GO 10 74 00010740
WRITE (6472) [(HOL(K), K=K1,K2), MAT, MF, MT, ISEQ 00010750
72 FURMAT (1Xy16A44A24164412413,15) 00010760
74 IF {IPLOT +EQ. 0) GO 10 75 00010762
IF (IFOL .NE. 1) GO TO 77 00010763
WRITE (1&y65) (HOL{K)K=K1¢K2) 00010764
GO 70 75 00010765
T7 CALL RITE2V { 2441Y41024,9042¢66+1yHCL{KL) 4 IERR) 00010766
1y=1Y-30 00010770

75 IF (L WNE. 1) GO 10 78 00010775
SAVE TITLE CARD FOR PLOTS. 00010780

CO 76 M=1,17 00010785

76 HEDING{M)=HOL{M) 00010790
INCREMENT BY 17 FOR NEXT CARD 00010795

78 K1=K1+17 00010800
80 K2=K2+17 00010805
END OF LOOP UN 25 CARDS 00010810

82 NHOL 1=NHOL 1-2% 00010815
END OF CARDS. RESTORE TITLE CARD. 00010820

DO 83 M=1,17 00010830

83 KOL (M)=HEDING(M) 00010840
READ SECTION END CARD. 00010850

84 CALL KEAC 00010860
100 GO TO {1€2y 11GCy 120+ 130}, ISECT 00010940
00010950

SECTIUN Zz EXISTS IF LFI=l. 00010960
00010970

102 IF {(LFI .EQ. C) GC TO 110 000109890
ISECT=2 00010990
CALL SC12 ooo11000
GO TO 84 00011010
SECTION 3 EXISTS IF LDD=1 00011020

L10 IF (LDD .EQ. C) G0 TO 120 00011030
ISECT=3 00011040
CALL sC12 00011050
GO TO 84 00011060
SECTION 4 EXISTS IF LFP=1 00011070

120 IF {LFP LEQ. C) GO TO0 130 00011080
ISECT=4 00011090
CALL SC14 00011100
GG TO 84 00011110
130 RETURN 00011120
END 00011130
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SUBROUTINE SC12 00012010

00012020

FILE 1,SECTION 2 HANDLES NU(E) AS PCLY COEFF. OR TABULATED VALUFS.00012022
00012024

COMMUN /HCARD/ZAL1+2ZA24+ZA3 4ANR] sAWR2 yAWR3 121 ,122,123,124, 00012050
MAT, MF, MT, [SEQ 00012051

COMMON /0P TS/ IPLNCH,y IPRINT, IPLCT 00012070
COMMGN/ICO/ICONT, ICONTL oIHOL 00012071}
00012075

COMMUN WORD(18),HOLL 425} ,E(2000) ,COE(200,30) 00012080
CIMENSION SIGMA(2000} 00012081
EQUIVALENCE (COE(Lls1),SIGMALL)) 00012082
00012300

READ FEACING CARD. 00012302
00012304

ICONT=1 00012305
CALL HEAD 00012310
LNuU=1Z22 00012320
00012390

FEADING CARD IS DUNE. TEST FOR COEFF. OR TABULATED VALUES. 00012400
00012410

IF (LNU <EQ. 2} GO TO 160 00012420
NC=NO.OF COEFFICIENTS 00012440

CALL HEAD 00012450
NC=1Z3 00012460
00012510

KREADyPUNCH,AND PRINT NU COEFFICIENTS. NO MORE THAN 1 CARD. 00012520
00012530

READ (S, 134) WORD,MAT,MF,MT,ISEQ 00012550
FORMAT (€lA44A44A3)414412,13,15) 00012560
IF ( IPUNCH JEQ. Q) GO TO 136 00012570
PUNCH 134, WORD +MAT  MF yMT, I SEQ 00012580
IF (IPRINT LEQ. O) GO 10 250 00012590
WRITE (64138) WORDyMAT,MF 4MT,ISEQ 00012600
FORMAT {1X, 61 A49A4,A3),14,12,13,15) 00012605
GO TO 25¢C 00012610
READ TABULATED VALLES FOR NuUlE). 00012650

00012670

CALL TAB1 00012680
CALL XSEC 00012690
IF {IPLOT .EQ. C) GO TUu 250 00012700
IKEY=1 000612710
CALL PLOT (IKEY) 00012720
00012780

RETURN 00012790
END 00012800
SUBRUUTINE FILEZ 00030010
00030020

READ SMUOTH CRUSS SECTIONS ONE REACTIGN AT A TIME,. 00030030
PRINT AND PUNCH IN THIS ROUTINE. PLOT IN S.R.PLOT. 00030040

00030050

CUMMON /HCARD/ZALZA24ZA3 AWRL yAWR2 yAWR3 o121 ,122412341124, 00030150
MAT, MF, MT, T1SEQ 00030151
CUMMUN/TCARD/T19T24734Q14Q2+Q34LT,12ZZ+NRyNPJNBT{20),INT {20) 00030152
CUMMOUN /0P 1S/ IPUNCH, IPRINT, IPLOT 00030170
CUMMON/ICO/ICONT,ICONTL ,IHOL 00030171
00030175

READ HEADING CARD. 00030600

ICUNT=1 00030605
CALL FEAD 00030610
LFS=122 00030620
READ NBT{ } AND INT( ) 00030630

CALL TAB1 00030640
CALL XSEC 00030645
IF (LT .NE. O) CALL SKIP(LT) 00030647
EXEY IS USED FOR PLOT LABEL CLUE.00030650

IF CIPLUT .EQ. C) GO TO 4¢ 00030660
IKEY=C 00030670
CALL PLUT {IKEY) 00030680
READ SECTION END CARD. 00030690

CALL FLAC 00030700
FIRST OF NEXT REACTIUN SET OR LAST CARD OF FILE 3. 06030710

ICUNT=1 00030715
CALL FEAC 00030720
IF (MF NE. C) GO Tu 20 00030730
KETUKRN 00030740
END 00030750
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SUBROUTINE PLOT (IENTER)

CIMENSION TABNU(6)

DATA TABNLUL) /24HNLU

COMMON /HCARD/ZA149ZA24IA3 sANRL yAWR2 9 AWR3 4171 ,122,123,124,
MAT, MF, MT, ISEQ

COMMON JTCARD/T1,72,T34Q1+C2,Q3 LTI ZZ,NRyNP,NBT (20), INT (20)

CUMMON WORDU(1€},HOL{425)4E(2000) 4COE{200,30)
CIMENSION SIGMA(2C00)
EQUIVALENCE (CCE(1,1),SIGMALL))

COMMUN /LABELS/ TITLET14), ABSC(14) ., CRD{l4), ORCS(6,30}
/REACTS/ MTS(30)
IF (IENTER .NE. C) GC T0 18

SET UP Y-AXIS TITLE BY MATCHING MY wITH LIST OF REACTIONS AND
THEN MOVING CURRESPONDING WORDS TO FILL OUT TITLE.
ALL PLOUT TITLES ARE SET UP FOR A MAXIMUM CF 13.5 WORDS (54 CHAR)

CO 10 LOOP=1,3C
IF {MT JNE. MTS{LOCP)) GG 10 10
MATCH FGUND
CU 6 MOVE=1,6€
ORD(MOVE+4)=0RDS{ MO VE,LUODP)
Gu YO 26
CUNTINUE SEARCH FOR REACTION MATCH
CONT INUE
NU MATCH. LEAVE TITLE BLANK. WRITE MESSAGE.
CO 12 MOVE=1,¢€
URC(MOVE+4)=0RD(11)

WRITE (6416) MT
FORMAT (41HC NO Y-LABEL AVAILABLE FCR REACTION NO. =,13)
GO TO 26

TEST FOR TABULATED VALUES OF NU.
IF (IENTER WNE. 1) GO 710 26

MOVE Y—AX1S TITLE=NUY

D0 20 MOVE=1l,¢
ORU(MOVE+4)=TABNL(MQVE)

INITIALIZE FOR FIRST PLOT OF THIS SET.

IBEG=1
LSTART=2
XMIN=E(1)
YMIN=SIGMA( 1)
YMAX=SIGMA( 1)
NU=0
LA=1
CO 75C N=1,NR
IF CINT{N+NO) .EQ. 3) GO 70O 7ClL
IF { INTUN4NO) .NE. 5} GO TO 750
CALL CECADE(NO4+LA,N)
CONT INUE
NR=NR +NO
NPTS=NBT(1)
NR=NO.OF INTERPULATICN REGICNS GIVEN,
DG 10C N=1sNR
LAST=NBT(N)}
XMAX=E{LAST}
FIND Y-AXIS LIMITS

DO 40 L=LSTART,LAST
YMIN=AMIN1(YMIN, SIGMA(L))
YMAX=AMA X1{ YMA X, SIGMA(L})

SET UP LINEARITY INDICATQORS
LINE=INT{(N)
GO TO (50950455,6Ce65)5LINE

LINEAR X AND Y
KX=0
KY=0
GO TO 7¢C

LOG X LINEAR Y
KX=1
KY=0
C0 10 70

LINEAR X LOG Y
KX=0
KY=1
GO TO 70

LOG X AND Y
Kx=1
KY=1]

CHECK FOR A MIN.OF 2 POINTS
IF (NPTS .GT. 1) GO TO 76
WRITE (6572) Ny MTs NPTS,MAT
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00033010
00033012
00033016
00033020
00033025
00033050
00033051
00033060
00033075
00033080
00033081
00033082
00033100
00033200
060033202
00033498
00033500
00033502
00033504
060033506
00033510
00033520
00033530
00033540
00033550
00033560
00033570
00033580
00033590
00033600
00033610
00033620
00033630
00033640
00033650
00033652
00033656
00033658
00033660
00033662
00033664
00033666
00033670
00033680
00033690
00033700
00033720
00033730
00033740
00033741
00033742
00033743
00033744
00033745
00033746
00033747
00033748
00033749
00033750
00033760
00033770
00033780
00033790
00033800
00033810
00033820
00033830
00033840
00033850
00033860
00033870
00033880
00033890
00033900
00033910
00033920
00033930
00033940
00033950
00033960
00033970
00033980
00033990
00034000
00034010
00034020
00034030
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72 FURMAT (10HO PLOT NO.sI3,184 FOR REACTION NOeo15463H IS BEING SK00034040
LIPPED BECAUSE NU.OF PUINTS IS LESS THAN 2., NPTS =,1[3/% MAT=', 15} 00034050

GO TO sC 00034060
00034070
76 COUNT INUE 00034071
CALL AICRT3 (KX,KY, E(IBEG) ySIGMACIBEG) , NPTS, 1,2,1,38, HOL{l), 00034080
1 ABSCUL)e ORDILYy 1gly 1620416404 2 ¢XMIN,XMAX, 00034090
2 20 YMIN, YMA X) 00034100
00034102
TEST FOR REPEATED ENERGY VALUE BEFCORE SETTING UP NEXT PLOT. 00034103
00034104
S0 IF (N .EQ. NR) GG TO 100 00034105
TEST=(ABS{E(LASTI-E(LAST+1)1)/ E(LAST+1) n0034106
IF (TEST JLE. 1.CE-4) GU TO 96 00034110
USE LAST ENERGY FOR XMINOOO34116
LSTART=LAST+1 00034120
YMIN=SIGMA{LAST) 00034130
YMAX=SIGMA(LAST) 00034140
XM IN= XMA X 00034150
NPTS=NSBT(N+1)-LAST+1 00034160
IBEG=LAST 00034170
€0 TO 1CC 00034172
REPEATED ENERGY VALUES 00034174
96 LSTART=LAST+2 00034176
YMIN=SIGMA(LAST+1) 00034178
YMAX=YMIN 00034180
XM IN= XMA X 00034181
NPTS=NBTIN+1)-LAST 00034182
IBEG=LAST+1 00034184
100 CUNT INUE 00034186
00034190
RETURN 00034200
ENC 00034210
SUBROUTINE FILE4 00040010
CIMENSION COUEFF({14),FS{3GC) o XAXI S(14) ,YAXIS(14) 00060020
CATA COEFF /54H LEGENDRE COEFFICIE00040030
INT /v 00040032
2 FS/ 4HF 1 4 4MF 2 , 4HF 3 , 4HF 4 , 4HF 5 ,00040034
3 4HF 6 ¢ 4HF 7 4 4HF 8 , 4HF 9 , 4HF 10,00040036
4 4HF L1y 4HF 12, 4HF 13, 4HF 14, 4HF 15,00040038
5 4HF 164 4HF 17, 4HF 18, 4HF 19, &4HF 20,00040040
6 4HF 21, 4HF 22, 4HF 23, &HF 24, 4HF 25,00040041
7 4HF 264 4HF 27, 4HF 28, &HF 29, 4HF 30/00040042
CATA YAXI S/S4H  DIFFERENTIAL E =00040043
1 /s 00040044
2 XA XI §/54H COSINE OF THE SCATTERING ANGLO0O040046
3 /v XMIN, XMAX /=1.0, 1.0/ 00040048
00040050
CUMMON JHCARD/ZALZA2,ZA3 yAMRL yARRZ JAWRS 4121 4172412341124, 00040150
1 MAT, MF, MT, ISEQ 00040151
CUMMON JTCARD/TL,T29T3,Q14G20Q3 LT o1 22oNRoNPNBT (201, INT(20) 00040160
CUMMON /0PTS/ IPUNCH, IPRINT, IPLOT 00040170
COMMON/ICO/ICONT, ICONTL ,IHOL 00040171
COMMUN JLABELS/ TITLE{14), ABSCI14), ORD{14), CRLS(6,30) 00040172
1 JREACTS/MTS( 30) 00040173
00040175
CUMMON WORD( 18) yHOL( 425} 4E(2000) 4COE(200,30) 00040180
CIMENSIUN SIGMA{2C00},CLEN{30) 00040181
EQUIVALENCE (COE{L+114SIGMALL)) 00040182
COMMON/ARSH/ZA( EC) 00040190
00040500
KEAD +EACING CARD. 00040502
LVT=0 TRANFORMATION MATRIX NOT GIVEN LVT=1l T.M.IS GIVEN 00040504
LTT=1 LEGENDRE CUEFFICIENT DATA LTT=2 TABULATION 00040506
LCT=1 (L) SYSTEM DATA LCT=2  (C) SYSTEM DATADCO40508
NE=ND. UF ENERGY POINTS GIVEN NL=HIGHEST L VALUE REQ./ENERGY 00040510
00040520
ICUNT=1 00040525
10 CALL FEAC 00040530
11 CONTINUE 00040531
LVT=121 00040540
LTT=122 00040550
READ FIRST CARD OF LIST RECORD 00040560
16 CALL KEAD 00040570
LCT=122 00040580
NK=1Z3 00040590
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20
C
c
[
C
C
C
26
30
C
40
3
2
5000
5001
4
C
C
C
C
44
46
C
45
C
50
c
60
1
70
C
C
C
c
C
C
86
88
91
87
89
90
C
C
c

96
98

NM=1Z4
TEST FOR TRANSFORMATION MATRIX

IF (LVT .EQ. C) GO TO 40

READ MATRIX FOR 1 TO NK VALUES.
TEST ON LCT FOR MATRIX OR TRANSPOSE IS NOT NEEDED. USE S<.R. XSEC
BUT CHANGE IPLOT SO NUOS.ARE NOT CONVERTED,AND SET NP.

IPLOT 1= 1PLOT
[PLOT=0
NP=(NK—1)/2+1
CALL XSEC
IPLOT=1PLOT]

READ NBT(J) AND INT{J} VALUES FOR J=1,NR
CALL TAB1
NE=NP
CO 2 LOOP=1,3C
IF (MT .NE. MTS(LOOP)} GO Y0 2
0O 3 MOVE=1l,4
COEFF{MOVE }=0RDS{MGVE,LOOP)
YAXIS{MOVE+4)=0RD S{MOVE,LOOP)
GU TO 4
CONT INUE
B0 500C MOVE=1,4
YAXIS{MOVE+4)=0RD(11}
WRITE (645001) MT
FORMAT (1H1l,°NO Y-LABEL AVAILABLE FCR REACTION NO. =7,14)
CONT INUE
IF (LTT .EQ. 1) GO TO 86

TABULATED DATA

LOOP OVER NE=N0D. OF ENERGIES. LEAVE ENERGY IN (A4,A4,A3) FORM FOR
PRINTING ON Y-AXIS LABEL

CO 7C N=1.NE
CALL TAB1
YAXIS{10)= Q1
YAXIS(1l)= Q2
YAXIS(12)= Q3
CALL XSEC
SKIP PLOTTING TEMPERATURE DEPENDENT RECORDS
IF (LT .NE. O} CALL SKIP(LT)
IF (IPLOT .EQ. O) GO 10 7C
D0 45 I=1.,NP
IF {(SIGMA({I) .LE. 0.Q0) SIGMA(I)=1.0E-06
CONT INUE
YMIN=SIGMA( 1)
YMAX=YMIN
FIND Y-AXIS LIMITS
DO 50 I=Z.NP
YMIN=AMINL{ YMIN,SIGMALI})
YMAX=AMA X1{ YMAX,SIGMA( 1))

KX=0

Ky=1

CALL AICRT3 {KXoKYse E(L)ySIGMA(L) yNPy 1,42,1,38, HOL(1),XAXIS(1),
YAXIS{Ll)y loele 16041640y 24 XMINSXMAX, 2,YMIN,YMAX)

CONT INUE

GO TO 13¢C

LEGENDRE COEFFICIENTS.
READ COEFFICIENTS FOR SETS OF 200 ENERGY POINTS (MAXIMUM)
NE2=TOTAL NUMBER OF ENERGY POINTS

NE2=NE

NElll=1

IF (NE .GT. 2CC) NE=200
NEL=NE

CO 88 J=1,30

CLEM(J4)=C.0

IF (IPLOT .EQ. C) GO TO 89
DO 87 J=1,30
COEL14J)=CLEMLI)

DO 87 1=2,200

COE(1,J1)=0.0

DO 104 LOOP=NE111,NE

CALL HEAD

NL=1Z3

LT=121

NP=NL

CALL SIX {LOOP)

IF {IPLOT .EQ. O) GO 1O 104

00040600
00040610
00040620
00040630
00040640
00040650
00040660
00040670
00040680
00040690
00040710
00040720
00040730
00040750
00040760
00040761
00040762
00040763
00040764
00040765
00040766
00040767
00040768
00040769
00040770
00040771
00040772
00040773
00040774
00040780
00040790
00040800
00040802
00040810
00040820
00040830
00040840
00040841
00040850
00040854
00040855
00040860
00040861
00040862
00040863
00040870
00040880
00040890
00040900
00040910
00040920
00040930
00040940
00040950
00040960
00040970
00040980
00040990
00041000
00041500
00041510
00041520
00041530
00041540
00041550
00041555
00041560
00041565
00041570
00041580
00041590
00041600
00041610
00041620
00041630
00041640
00042020
00042030
00042035
00042040
00042050
00042060

CONVERT E(LOOP) TO FLOATING POINT00042070

SeR.SIX HAS CONVERTED AND STORED COEFF. IN COE(LOOP+K) FOR K=1,NP
AWR1ly, AWR2, AND AWR3 WERE READ IN S.R.HEAD

CALL INFILQ{A,EC)

WRITE (S5,98) AWRL1,AWRZ,AWR3

FORMAT {2{A44A44A3))
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00042080
00042090
00042100
00042110
00042120
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100
104

110

112

114

120
1z1

200

130

10
12
22

26

30
36
40

44

50

CALL INFILQ(A,EQ) 00042130
READ ($9,100) E(LOOP) 00042140
FORMAT (E11.01} 00042150
CUNT INUE 00042160
00042170

ALL COEFF.READ FOR EACH ENERGY. CHECK PLOT OPTION. 00042180
00042190

IF (IPLOT .EQ. O} GO 10 121 00042200
IF {E{1) +LT. 1.0E+02) E(1)=E(2)/10.0 00042201
KX=1 00042210
KY=0 00042220
DO NL PLOTS OF NE POINTS. SET ORD.TITLE. 00042230

0O 120 N=1lsNL 00042240
COEFF(11)=FS{N)} 00042250
YMIN=COE( 1N} 00042260
YMAX=YMIN 00042270
00042280

CU 114 I=2,NE . 00042290
YMIN=AMINL( YMIN,COE( [+N)) 00042300
YMAX=AMAX1{ YMAX,COE(I4N)} 00042310
00042320

CALL AICRT3 (KXy4KYy E{L}COETL4N) yNEs 14+24+1,38, HOL(1},ABSCI(1), 00042330
1 COEFF{1}y Llels 160416404 2y EL(1),E(NE)+2,YMIN,YMAX) 00042340
CONTINUE 00042350
IF {NE1l .GE. NEZ} GO TO 130 00042351
0O 20C J=1,30 00042352
CLEM(J)=COE(NEJ) 00042353
E{1)=EINE]} 00042354
NEL1=NE1 00042355
NEI=NE1+19S 00042356
IF {NEl .GT. NEZ) NEL=NE2 00042357
NE=NEJ-NELLl+1 00042358
NEL1Ll=2 00042359
GO TO S1 00042360
READ SECTION END CARD 00042361
CALL HEAD 00042370
IS THE NEXT CARD A FILE END CARD 00042371
ICONT=1 00042372
CALL HEAD 00042373
1¢ (MF .NE. 0} GO TO 11 00042374
RETURN 00042380
END 00042390
SUBROUTINE SIX (LOOP) 00046010
00046020

CUMMON /HCARD/ZAL14ZA242A3 yAWR]L yAWR2 yAWR3 4171 ,122,123,124%, 00046050
i MAT, MF, MT, ISEQ 00046051
COMMON JTCARD/TL14T25sT34Q1L9Q2+Q3 LTI ZZsNRyNP,NBT (201, INT{20) 00046060
COMMON /0PTS/ IPUNCH, IPRINT, IPLOT 00046070
00046075

COMMON WORD{ 18),H0L(425),E(2000),COE(200+30) 00046080
DIMENSION SIGMA(2000) 00046081
EQUIVALENCE {COE{1,11,SIGMA(L)) 00046082
COMMON/ARSH/A(BC) 00046090
00046500

ROUTINE READS € DATA VALUES/CARD EVEN IFf LAST CARD IS NOT FULL. 00046502
INTERNAL FILE SS IS USED TO CONVERT DATA FROM HOLLERITH TO FLOAT- 00046504
ING POINT FORM, IF PLOT OPTION WAS SELECTED. THESE VALUES ARE THENO0046506
STORED IN COE(LOOP,K), LEGENDRE CGEFFICIENTS FCOR E(LOOP). 00046508
00046510

FORMAT (E{A4yA49A3)414412403,415) 00046520
FORMAT { 1Xy 6{A4,A49A3)414,12,13,15) 00046530
FORMAT (€E1l.C) 00046540
NP=NQ.OF VALUES TO BE READ. 00046550

8O S50 L=14NP,y € 00046560
KEND=L +5 00046570
IF (KEND «GT. NP} KEND=NP 00046580
READ {9,410} WORD ¢y MA T, MF \MT, I SEQ 00046590
If { IPUNCH .EQ. 0} GO TO 36 00046600
PUNCH 10, WORD yMAT MF ,MT,1SEQ 00046610
IF (IPRINT .EQ. 0} GO TO 4C 00046620
WRITE (6412} WORD MAT,MF,MT,ISEQ 00046630
IF (IPLOT .EQ. C) G0 10 50 00046640
CALL INFILQ(A,EC) 00046650
WRITE (95,10} WORD 00046660
CALL INFILQUA,EC) 00046670
READ (99,22) (COE(LOOPK),y K=LoKEND) 00046680
CONT INUE 00046690
00046700

IF (LT «NE. C)} CALL SKIP(LT) 00046705
RETURN 00046710
END 00046720
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SUBROUTINE SC13 00050002

COMMON/HCARD/ZA1+2A2,ZA3 ¢AWRL JAWR2 AWR3 3121 ,122,123,124, 00050010
IMAT,MF,MT, ISEQ 00050020
COMMON/OPTS/IPUNCHIPRINT ,1PLCT 00050021
COMMON/1CO/ICONT,ICONT1 ,IHOL 00050022
COMMON /R SH11/DN( 20) 00050030
ICONT=1 00050035
CALL HEAD 00050040
CALL FHEAD 00050050

00 50 L=1,124 00050060
READ (9,10) DN 00050070

10 FORMAT (20A4) 00050080
IF (IPUNCH +EQ. 0) GO TO 36 00050090
PUNCH 10,DN 00050100

36 IF (IPRINT .EQ. 0O) GO TO S0 00050110
WRITE (6,12) ON 00050120

12 FORMAT (1X,2044) 00050130
50 CONT INUE 00050140
RETURN 00050150
END 00050160
SUBROUTINE SC14 00051002
COMMON/HCARD/ZA142ZA2,2A3 sAWR]Y yAWR2 AWR3 o121 ,122,123,124, 00051010
IMAT,MF,MT, ISEQ 00051020
COMMON/OPTS/IPUNCH o IPRINT I PLGT 00051030
COMMON/ ICO/1CONT,ICONTL ,IHOL 00051031
COMMON/RSH11/DN{ 20} 00051040
ICONT=1 00051045
CALL HEAD 00051050
CALL HEAC 00051060
LT=1Z141 00051070

00 50 I=1,LT 00051080

IF (1 +EQ. 1} GO TO 1 00051090
CALL HEAC 00051100

1 N1l=1 00051110
IF (MOD(1Z3,6) .EQ. O) N11=C 00051120
N1=123/6411 00051130

0O 50 J=1,N1 00051140
READ (9,10) DN 00051150

10 FORMAT (z0A4) 00051160
IF (IPUNCH .EQ. 0) GO TO 36 00051170
PUNCH 10, DN 00051180

36 IF (IPRINT .EQ. O) GO TO 50 00051190
WRITE (6,12) DN 00051200

12 FORMAT (1X,20A4) 00051210
50 CONTINUE 00051220
RETURN 00051230
END 00051240
SUBROUTINE FILE2 00055000
COMMON/OPTS/IPUNCH, IPRINT,[PLOT 00055010
COMMON/ 1CO/ICONT, ICONTL,IHOL 00055015
COMMON/RSHL1/DN(20) 00055020
ICONT=1 00055025
CALL FEAD 00055026

24 READ (Sy10) DN,MF,DN1,DN2 00055030
10 FORMAT (10A4s1CA3,1252A4) 00055040
IF (MF .NE. 2) GO TO 100 00055050

25 IF (IPUNCH .EQ. 0) GO YO 30 00055060
PUNCH 10,DN,MF,DN1,DN2 00055070

30 IF (IPRINT .EQ. 0) GO TO 40 00055080
WRITE (6420) DN,MF,DN1,DN2 00055090

20 FORMAT {1X,10A4,1CA3,12,244) 00055100
40 IF (MF .NE. 0) GO TO 24 00055110
101 RETURN 00055120
100 IF (MF .€Q. O} GO TO 25 00055130
60 TO 101 00055140
END 00055150
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SUBROUTINE FILET
COMMON/0PTS/IPUNCH,IPRINT,IPLCYT
COMMON/ICO/ICONT, ICONT]1 4 IHOL
COMMON/RSHL1/ONL20)

ICONT=1

CALL HEAD

READ (9, 10) DN,MF,DN1,DN2
FORMAY (10A4,1CA3,12,2A4)

IF (MF .NE. 7) GO TO 100

{F {IPUNCH .EQ. G) GO TO 30
PUNCH 10,0NyMFyDN1,DN2

IF (IPRINT .EQ. Q) GO TO 40
WRITE {6420) DNyMF,DN1,DN2
FORMAT { 1Xy10A4,10A3,12,2A4)
if {MF .NE. O) GO TO 24

CALL FKEAD

RETURN

IF {MF .EQ. C) GO TO 25

GO 1o 101

END

SUBRDUTINE FILES

COMMON/OPTS/IPUNCH,IPRINT IPLCT
COMMON/ICO/ICONT,ICONTL ,fHOL
COMMON/HCARD/ZAL15ZA24ZA3 )AWRL sAWR2 yAWR3 +121,122,113,1124,
IMAT, MFoMT, ISEQ
COMMON/TCARD/T14T2+4T3,QL9Q2+Q34LT21ZZ+NRyNPoNBT (20) ,INT {20)
COMMON WORD( 18),HOL{425) 4£{2000) yCOE(200,30}

CIMENSION SIGMA{2C00)

EQUIVALENCE (COE(1,1),SIGMAL1))

COMMON/RSH11/0N(20)

COMMON/NK 1/NK

IKEY=2

READ FEACING CARD

ICONT=1

CALL HEAD

NK=1Z2

JAZ=0

IF {0 .EQ. 0) GO TO 16
ENTRY FILES®

IKEY=2¢

JAZ=1

CONT INUE

LOOP OVER NK SUBSECTIONS
LO 906 K=1,yNK

OBTAIN PL{E) VS. E

CALL TAB1

CALL XSEC

iF (IPLOT .EQ. C} GO TO 4C
LF=~1722

CALL TFIX(MT,LF)

CALL PLOT (IKEY)

CALL TFIX{MT,LF}

LF=111

LF IS INDEX FOR SUBSECTION STRUCTURE

SKIP PLOTTING TEMPERATURE DEPENDENCE OF P(E)
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00056000
00056010
00056011
00056020
00056025
00056026
00056030
00056040
00056050
00056060
00056070
00056080
00056090
00056100
00056110
00056120
00056130
00056140
00056150
00056160

00060000
00060010
©0060011
00060020
00060030
00060040
00060050
00060051
00060052
00060060
00060065
00060070
00060080
00060090
00060100
00060105
00060110
00060119
00060120
00060121
00060122
00060123
00060124
00060125
00060130
00060140
00060150
60060160
00060170
00060180
00060190
00060200
00060210
00060220
00060230
00060240
00060250
00060251
00060260
00060270
00060280
00060290
00060300
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50

52

60

€l

70

100

IF (LT .NE. 0) CALL SKIP(LT)

GO TO APPROPRIATE SUBSECTION

GO TO (5C4SCCsSC0,6097C+9C0+60+900,604100) 4LF

ARBITRARY TABLLATED FUNCTION
CALL TAB1

LOOP OVER NE INITIAL ENERGIES
NE=NP

L0 52 N=1.NE

CALL TAB1
CALL XSEC

SK 1P PLOTTING TEMPERATURE DEPENDENCE

IF {LT .NE. 0) CALL SKIP{LT)
IF UIPLOT .EQ. C)} GO TO 52
CALL TFIX{MT,LF)

CALL PLOT{IKEY)

CALL TFIX{MT,LF)}

CONT INUE

GO 70 90C

GENERAL EVAPORATION SPECTRUM,
SIMPLE FISSION SPECTRUM

MAXWELL IAN DISTRIBUTION, THETA IS FUNCTION OF E

CALL TAB1
CALL XSEC

SKIP PLOTTING TEMPERATURE DEPENDENCE

IF (LT «NE. C) CALL SKIPILT)
If (IPLOT .EQ. C) GO TO 9¢O
CALL TFIX(MT,LF)

CALL PLOTCIKEY)

CALL TFIX{MT,LF}

GO TO sOC

GENERAL EVAPORATION SPECTRUM THETA IS FUNCTION OF E.
USE IIZ 70 TELL SUBROUTINE TFIX{MT,LF} THAT THETA(E) IS TO BE

PLOTTED ON FIRST ENTRY.

CALL TaAB1

CALL XSEC

IF (LT JNE. O) CALL SKIP{LT)
IF (1PLOT .EQ. C) GO TO 6C
12Z1=1211

1171=-4CC
CALL TFIX{MT4LF)
172=12121

CALL PLOTUIKEY)
CALL TFIX{MT.LF}
GO 7O 60

WATT SPECTRUM

CALL FKEAD

LT=121

READ (9,101) DN

FORMAT ( 20A4)

iF (IPUNCH .EQ. 0) GO TO 130
PUNCH 101y DN

IF { IPRINT .EQ. O) GO TO 103
WRITE (64102) DN

FORMAT (1%,20A4)

IF (LT WNE. G) CALL SKIPILT)
CONTINUE

IF (JAZ +EQ. 1) RETURN

READ SECTION END CARD

CALL FEAD

IS THE NEXT CARD THE LASY CARD IN FILE 5

ICONT=1

CALL EEAD

1F {MF .NE. 0) GO TO 15
RETURN

END
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00060310
00060320
00060330
00060340
00060350
00060360
00060370
00060380
00060390
00060400
00060410
00060420
00060430
00060440
00060450
00060460
00060470
00060480
00060490
00060500
00060510
00060520
00060530
00060540
00060541
00060550
00060560
00060570
00060580
00060590
00060600
00060610
00060620
00060630
00060640
00060650
00060660
00060670
00060680
00060690
00060700
00060701
00060710
00060720
00060730
00060740
00060750
00060760
00060770
00060780
00060790
00060800
00060810
00060820
00060830
00060840
00060841
00060850
00060860
00060870
00060880
00060890
00060900
00060910
00060920
00060930
00060940
00060950
00060960
00060970
00060980
00060990
00060991
00061000
00061010
00061020
00061030
00061040
00061050
00061060
00061065
00061070
00061080
00061090
00061100
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SUBRUUTINE SKIP(LT)

DIMENSION AL1{11},A2(07},A3(2C)
CU 30 L=1yL7T

READ (6, 100C) AL,NP,A2
FORMAT (11A44111+6A4,4A1)

NP 2=1

IF {MODINP,6)
NP 1I=NP/64NP 2
IF {IPUNCH .Ew. Q) GO TO 10
PUNCH 1CCCeALsNP,A2

IF (IPRINT EQ. C) GO TO 20
WRITE (€41CC1LY AL4NP,A2
FORMAT (11X, 11A4,111,6A4,A1)
CU 30 N=1,NP1
READ (Sy1CC2) A3
FURMAT (zCA4)

IF (IPUNCH +EQ. C)
PUNCH 10C2,A2

IF (IPRINT .EQ. O) GO TO 30
WRITE (6,1C03) A3

FORMAT (1X,2CA4)

CUNT INUE

RETURN

ENC

«EQ. 0) NP2=0

GO TO 22

SUeruUTINE FILEE
CLAMUN/HCARD /L ALy ZA2 42 A3 g AWRE yAWR2 s AWR3 4171 412241234124,
LoiaTyMFam Ty IStw

COMMUN/ZTCARD /T Ly T2 T3 001 o029 Q3 9L Tyl LZy8RyNPyNBT (20} o INT(20)
CUMMUN wOROELB) » 0L (425) yE( 20201 yCIE(L200 430)

CIMENSINN SIGMA({ 2¢:01)

EQUIVALENCE (Cure(l,1),S1oma{l)n

CUMMuN /UPTS/ZIPUNCHy IPKINT I PLOT

CuMMUN/ TCU/TCONT ICUNTL o J UL

UIMENSION BUB L{11) yHUBC(26) yHLS53 (13} ,HUPC(11)

LaMMUN/NK T /NK
EwUIVALENCE (iNA,NL)
UATA RUBLLL)/YFILE 6

11)/'LEGENDRE EXPANSION 5 ORDER CF LEGERNLRE EXPANSICN

é 9y NU. UF MUy VALUES AT wHICH TABULATIUNS ARE GIVEN
3LATA IN LADB. SYSTEM UATA IN CENTER CF MASS SYSTEM
sGEnDFE POLYNGMIAL INDEX = MU INDEX = 4y ='/

CALL sCOLTV

ket FEAL CARD
fLonT=1

LAl keALD
LTT=1s2

TedST SECTIun STRULTURE

IF (LTIT stwe 2) OU T2 50

LELGENDRE BXPAaNSIGN
CALL rFEALC

LoT=122
=123
Ixi=1
{xe=5
1x3=06
[X4=12
Ir (LLT
145= 1

ke 2) Gu TO 22

NAA-SR-12525
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00065000
00065010
00065020
00065030
00065040
00065050
00045060
00065070
00065080
00065090
00065100
00065110
00065120
00065130
00065140
00065150
00065160
C0065170
000465180
00065190
00065200
00065210
00065220
00065230

ConLTeAne
Lakalaly datol s)
ces7002n
IR ATEES
peeTeN 4N
ConTn41
LoNT0742
LONTII50
LesTnesl
QOrT0T AN
CCoTNNeas
CenTINNTA

SECONDARY ENERUY=-ANGLE DISTRIBUTICNS'/,HUB2{COnTAS, Y

TABUL ATIONDND 7CGS51N
Y/HhRUB3LY/0C0TI520
'/sHUB4(L)}/PLECDNTOS3N

0UR TN 549
reH 73550
CunT79560
ron70590
re07259]
971010
crn71n20
CeoTLIN30
CL071°35
renATLINen
Fn71750
CogTINGD
ron71n7A
raoa7iaen
cunT199n
rANTLICD
a7
£rnT1120
ro071130
rreTLLIG0
re071159
£05T71160
ceor117e
nen71L1RA
071190
6na7120 9
re5T1210
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[aX o NN aNal o

22

23

5u

€2

1uoQ

101
ul
142
FY )
150

18-3}

LE5
156
Le0

IX6=5

GUu Tu 23
[x5=6
Ix6=12
CUNT INUE
Ix7=1
Ix8=7

cU Tu 1ud

TABULATION

CALL TAsl
LCT=122
NA=NP
Ixl=14
Ix2=1¢
ix3=17
[X4=26

IF {(LCT JEde ) GU TJ 62

IX5=1
iXe=%

Gu Tu 653
Ixb=6
iXe=12
CUNT INUE

IxX7=8

[ X&6= 14,

I[F (IPLUT LEQ. L) GU TG

103

WKITE (1€ 1UL) HUBL (HUSZ(I) »1=1X141IX2)
wRITE (leyzul) NAo(HUB2{I) »I=IX3,41X4)
WRITE (1éep1G2) (HUB3L L) 1=IX5,1X6)
FUKMAT (IH1/1H4/74GX 204 /34X A4 /34X 4504)
FURMAT {1Huy 32Xe13413A4)

FORMAT (1HG,33%,8A4)
IX1l=¢

IXx11=1X1i+l

CALL FEAD

It (IPLUT +EGe €) GO TO

160

IF (LYT WJNE. 2) GU TO 155

WKITE (Ley151) (HUB4(E)I=IXT,1X8),4IX11,

FURMAT (1H1/1H4/34X 304 414 ,4X,4A4)

GU TG 16C

WRITE (1€,156) (HUB4(I),I=1X7,1X8),IX11
FURMAT (1H1/1H4/34X 704 ,14)

nNe=122

CALL FIiLESE

IF (1Xx11 «LTe NAY GO TO
KAl SeECTIuiw END CAKD

CALL FEAD

156

15 THE NEXT CAm~D THE LAST CARD IN FILE €

ICunT=1

Catt bFral

IF (MF WNEW U) Gu TU 15
KL TURN

(3N

NAA-SR-12525
101

HUB4 (11) yAWRL » AWR 2,y AWR3

GenT1220
Co071237
nOGT1240
CoNTL250
("D T1260
€cnNo71270
ree71280
cenT129n
crnTL3co
NM0T71310
071320
(1371330
rnnTl340
~U0T1350
(9071360
rng71370
CN2TL3RD
CO071390
CA0T1490
CanTL41N
¢ouT1420
cOg71430
CO071440
62971450
0071460
nenTLATN
60071480
CGeNT1490
coeTLIsGD
cConT1502
nen7Ls10
oanT1520
°o0T71522
TOnT1530
TeQT7L540
{LnTL55¢
QGOTLISEN
071570
(GN71580
04NN 71596
BENTLEON
2L071610
LEnT1620
QCd71630
ren7164C
no0T71650
ern71660
rae71670
lil}h71 68(\
renTie90
CEOTLING
Q71710
(eevr72n
cenT173n
071735
FanT7LT40
CrcT17%0
CoN7176n
0rNTITTN
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10

19

955
1000
110
126
1002
130
140

1003

200

1005

250
100¢
260
210

280

NFILE=C(I1+11)

NFILEZ2=2

N1S=0

NIP=0

IF {NFILE .NE. 2) GO TO 210

Ikl=7

NIS=CU11+8)

NiP=1

Il1=11+14

NCOUNT=NCOUNT+4

WRITE (6,1000) MATO,NFILE2

IF {INIS .EQ. C)} GO T0 250

WRITE (6,1005) NIS

FORMAT ( 1HC926X%412+4* ISUTOPES IN THIS MATERIAL®)
GO TO 26C

WRITE (6,1CC¢€)

FORMAT ( IHC,2€X,"FILE 2 NOT PRESENT FCR THIS MATERIAL')
NFILE=NFILE#NIP

1F {(C(I1+13) +EQ. -1) GO TO SCO

{F (NFILE .EQ. 7) GO TO 8CO

IF (NCOUNT J.LE. 38) GD TO 28C
NCOUNT=C

WRITE (64555}

NCOUNT=NCOUNT+Z

WRITE (641000) MATO,NFILE

IF (NFILE JEQ. ClI1+11)) GO TQ 300
NCOUNT=NCOUNT+2

WRITE (6,10C7) NFILE

NAA-SR-12525
102

SUBROUTINE QUIT 00075000
COMMON/HCARD /ZA19ZA2,2A3AWRL JAWR2 s AWR3 9121 412241234124, 00075010
IMAT MF,MT, 1 SEQ 00075020
COMMON/ 1CO/ICONT, ICONTL 4 1HOL 00075030
CUMMON WORD( 18),HOL(425) ,E{(2000) ,COE{200,30) 00075040
CIMENSION SIGMA(2C00) 00075041
EQUIVALENCE (CUE{1y1),SIGMACL)} 00075042
COMMON/LABEL S/TITLE(14) ,ABSC(14) ,0RD(14) ,0RDS {6,301 /REACTS/MTS (30100075050
INTEGER C(4CGC) 00075060
EQUIVALENCE (E{1),Ct1)) 00075070
DIMENSIUN A(E8) 00075080
CATA A{1)/'POLYNOMIAL TABULATION IS NOT'/, NCOUNT/0/ 00075090
IF (1CONT1 .EQ. 0) GU TO SO0 00075200
1SEQ=-1 00075210
WRITE (8,2) ISEQ 00075220
FORMAT (75X,15) 00075230
ENC FILE 8 00075235
REWIND 8 00075240
Ki=-13 00075250
Kl=K1+14 00075260
K2=K1413 00075270
READ {8y4) (CIK) K=K1yK2) 00075280
IF (K1 .NE. 1) GO TO 9 00075281
If (C(K2) .NE. C) GO 10 9 00075282
WRITE (6,996} 00075283
WRITE (6,10CS) C{11) 00075284
FORMAT (1HO, 26X, "MATERIAL*,15," WAS SKIPPED') 00075285
€O 10 5 00075286
CONT INUE 00075287
FORMAT (2{A4,A4,A3),4111,14,12403,15) 00075290
IF (K2 NE. 365C) GO 10 1C 00075300
WRITE (647) K2 00075310
FURMAT { IHO, "ERROR IN SUBROUTINE QUIT, K2=',15) 00075320
CALL EXITY 00075330
IF (CIK2) .EW. —1) GO TO 1S 00075340
IF (C(11) .EQ. C{K2-3}) GO TO 3 00075350
BACKSPACE 8 00075360
NCARD=K2/14 £0075370
MATO=CIl11) 00075380
NFILE=C(12) 00075390
WRITE (&y 955} 00075400
WRITE (6,10C0) MATO,NFILE 00075410
FURMAT (1H1) 00075430
FORMAT { IHCy 47X, *MATERIAL *,144* FILE *,12) 00075440
IF={CL36)-1)%2+1 00075460
Irl=1He2 00075470
NCOUNT=7 00075480
WRITE {6,1002) C{23) 00075490
FORMAT {1HGs26Xs134* HOLLERITH CARDS IN SECTION 1, MT=451!) 00075500
1h2=8~C(E) 00075510
IH3=8-C( 21} 00075520
IH4=8-CL 22) 00075530
WRITE (641603) ALIH2)9A(1H2) o{A(T) ¢I=[H,T1HL) y A{1H3) ,ALIH3},A(IH4}, 00075540
1AUIHG) 00075550
Il= (CUEY+CLZ11+C(22))#1442S N00 75560
FURMAT (1H 426Xy *DATA FOR NU'3A4,* GIVEN. SECTION 2',A4,* PRESENT00075570

1, MT=452 *93A4/2TXy 'DECAY DATA* 4A4,4* GIVEN, SECTICN 37%,A4,' PREOCO075580

2SENTy MT=453 /27X, *FISSION PRODUCT YIELD DATA*, A4, GIVEN. SECTD0075590
310N 4%4A4y " PRESENT, MT=454"1)

00075600
00075610
00075615
00075620
00075625
00075630
00075640
00075650
00075655
00075660
00075670
00075680
00075690
00075700
00075710
00075720
00075730
00075740
00075750
00075760
00075770
00075780
00075790
00075800
00075810
00075820
c0075830
00075840
00075850



301

310
211
1008
400
1010

420

800

810

820

850

1011

s00

705
710

FORMAT { 1HO, 26X FILE *512,4* NOT PRESENT FOR THIS MATERIAL'}
NIP=1

GO TO 26C

CO 4CC I=1,NCARD

IF (C(1l1+11) .EQ. C) GU TO 42¢C

IF (NCOUNT J.LE. 41 ) GO TG 301

NCUUNT=0

WRITE (€,59G)

NCOUNT=NCOUNT+}

CO 310 LOOP=1,27

IF (ClILl+12) LEQ. MTS{LOOP)) GO TC 311
CUNT INUE

WRITE (6,1C0&) (ORDOS(MOVE LCOP) yMOVE=L 46}
FORMAT (27X,6A4)

11=11+14

WREITE (6,1C1C)

FURMAT ( 1HO, *ERRUK IN SULBROUTINE QUIT, EXIT FROM STATEMENT 400°')

CALL EXIT

I1=11+14

NipP=1

GO T0 26C

IF (NCOUNT JLLE. 38) GO TO 810
NCOUNT=0

WRITE (64595}

WRITE (6,10CC) MATONNFILE

IF (MATO .EQ. C(IL+10)) GG TO 850
WRITE {6,1007) NFILE

IF (CLI1+13) .EQ. —1) GO TO 9CO
GO TO 5

WRITE (641011)

FORMAT (1HG, 26X, ' THFRMAL NEUTRON DATA IS GIVEN, MT=4')
Il=11+14

GO TG 82¢C

1F {ICONT1 JNE. C) REWIND 8

CALL EXIY

STOP

END

SUBROUTINE DECADE (NO.LAZN)
COMMUN/TCARD /T19T29T34Q1eQ2 Q3L T91ZZyNRyNP,NBT (20),INT {20}
CUMMUN WORD{ 18),HOL(425),£(2000) ,LCE(200,30)
CIMENSION SIGMA(2CCO)
EQUIVALENCE (COE(1,1),SIGMALLY}
LB=NBTI{N+NO)

IF (N «NE. 1) LA=NBT{N+NO-1)
NCEC=ALOGLO(LE(LB) /E(LA))

IF (NLEC#1 «LE. 1C) GO TO 75C
El=E(LA)*10¥*x{NDEC/2)

CU 7C£ NN=LA,LB

IF (E1l JLE. EINNJ)) GO T0 710
NN=NN

CUNT INUE

12= INTIN NG )

NX1=NO+N

NX2=NR+NJO+1

OU 72C NNN=NX1,NX2

NI=NBTINNN)

I1=INT{NNN)}

NBT(NNN ) =NN

INT{NNN}=12

NN=N1

12=11

NO=NO+1

RETURN

END

NAA-SR-12525
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00075860
00075865
00075870
000758890
00075890
00075900
00075910
00075920
00075930
00075940
00075950
00075960
00075970
00075980
00075990
00076000
00076010
Q0076020
00076030
00076035
00076040
00076050
G0076060
00076070
00076080
00076090
00076100
00076110
00076120
00076130
0N076140
00076150
00076160
00076170
00076180
00076190
00076200

G0080000
00080010
00080020
00080021
00080022
00080030
Cc0080040
00080050
00080060
00080070
0080080
00080090
00080100
00080110
00080120
00080130
c0080140
00080150
Q0080160
00080170
00080180
00080190
00080200
00080210
00080220
00080230
C00R0240












