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ABSTRACT

AMPX is a modular system for producing coupled multigroup neutron-
gamma cross section sets. Basic neutron and gamma cross—-section data
for AMPX are obtained from ENDF/B libraries. Most commonly used opera-
tions required to generate and collapse multigroup cross—-section sets
are provided in the system.

AMPX is flexibly dimensioned; neutron group structures, gamma group
structures, expansion orders to represent anisotropic processes are all
arbitrary and limited only by available computer core and budget. The
basic processes provided will (1) generate multigroup neutron cross
sections; (2) genmerate multigroup gamma cross sections; (3) generate
gamma yields for gamma-producing neutron interactions; (4) combine neutron

cross sections, gamma cross sections, and gamma yields into final "

coupled
sets"; (5) perform one-dimensional discrete ordinates transport or diffu-
sion theory calculations for neutrons and gammas and, on option, collapse
the cross sections to a broad-group structure, using the one-dimensional
results as weighting functions; (6) plot cross sections, on option, te
facilitate the "evaluation" of a particular multigroup set of data; (7)
update and maintain multigroup cross section libraries in such a manner

as to make it not only easy to combine new data with previously processed

data but also to do it in a single pass on the computer; and (8) output

multigroup cross sections in convenient formats for other codes.
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COMPUTER CODE ABSTRACT

Name of program: AMPX

Computer for which program is designed: IBM 360 Series. Some ver-

sions have been made operational on a CDC-6600 and a UNIVAC 1108.
Nature of physical problem solved: Starting with basic ENDF/B data,

this modular package will generate neutron, gamma or coupled neutron-
gamma multigroup cross sections. A one-dimensional S, calculational
capability is provided for general use and for cross section collaps-—
ing. Treatments are included for resonance self-shielding effects.

Method of solution: Solution details are discussed in refs. 2

through 5 under item 16 below.

Restrictions on the complexity of the problem: The principle
restriction is the availability of adequate core storage. All
large modules are variably dimensioned which means that array sizes
are set for the particular problem being run.

Typical machine time: Running times for this system are a function of

several things: (a) the number of neutron groups; (b) the number

of thermal neutron groups; (c) the number of gamma groups; (d) the
number of resolved and unresolved resonances; (e) the detail in a one-
dimensional S, calculation; (f) the spectral weighting options; (g)
the manner in which the ENDF/B evaluator represents his data; and

(h) whether one Doppler broadens or resonance self-shields, etc.,

etc. A carbon run with 141 neutron groups (no thermal) and 26 gamma
groups generated Pg cross sections in 3.14 minutes on the IBM 360/91.
A 21 neutron group, 18 gamma group P3 case for nitrogén required 2.54
minutes on the CDC-6600 corresponding to 1.06 minutes on the 360/91.

Unusual features of the program: All major modules are variably

dimensioned permitting optimal use of available core. Certain
modules will automatically use external storage (disk, tape) 1if
in-core storage is inadequate. All basic data processing modules can
combine data from any combination of binary or BCD ENDF/B libraries.
Very general multigroup interfaces are employed throughout. All
major modules use free-form input data and can be executed in any

order.
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11.

12.

13.

14.

15.
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xii

Related and auxiliary programs: AMPX produces cross sections

compatible with the ANISN, DOT, CITATION, KEN@, and MORSE com-

puter codes.

Status: The IBM version is in production use at ORNL. Versions

have been made operational on both an CDC-6600 and UNIVAC 1108.

Machine requirements:

IBM version — requires~410K bytes of storage in addition to the

usual complement of tapes and direct access devices.

CDC version — requires~90K words for present version. Extended

Core Storage (ECS) is used to simulate the IBM random access
facility.

UNIVAC version - requires~90K words.

Programming language: The IBM version is written in IBM 360 FORTRAN

IV H level.
Operating system: IBM ¢S 360 with the FORTRAN H compiler (MVT

version 21.6).

Other programming information: The modules in the present system

are on ~50K source cards. Overlay facilities are employed throughout.

Material available: Source decks for the IBM version of AMPX can

be obtained through the Radiation Shielding Information Center
(RSIC) at ORNL.

This work was supported by the Neutron Physics Division of ORNL as
part of the Reactor and Weapons Shielding Program under Subtask

PE-074 for the Defense Nuclear Agency.
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1.0 INTRODUCTION

AMPX is a modular system for producing coupled multigroup neutron-
gamma cross section sets from ENDF/BLl data.” This document is a "user's
manual" for that system. As such, it does not necessarily contain
detailed descriptions of the physics employed by the various modules
but is dintended primarily to describe the mechanics for setting up and
executing problems.

All commonly used techniques required to generate and collapse
multigroup cross section sets are provided. 1In the initial stage of
AMPX planning existing methods were evaluated and the capabilities of
the computer codes XLACS,2 MUG,3 LAPHANO,4 and XSDRN® were selected
as the nucleus for AMPX development. As these codes were adapted to
become modular components of the AMPX system, their capabilities were
expanded and computational efficiency increased. These activities are
described in some detail in Sections 3.0, 4.0, 5.0, 7.0, and 8.0 of
this document.

AMPX is flexibly dimensioned; neutron group structures, gamma
group structures, expansion orders to represent anisotropic processes
are all arbitrary and limited only by available computer core and budget.
The basic processes provided will (1) generate multigroup neutron cross
sections; (2) generate multigroup gamma cross sections; (3) generate
gamma yields for gamma-producing neutron interactions; (4) combine
neutron cross sections, gamma cross sections, and gamma yields into
final "coupled sets'"; (5) perform one-dimensional transport calculations
for neutrons and gammas and, an option, collapse the cross sections to
a broad-group structure, using the one-dimensional results as weighting
functions; (6) plot cross sections, on option, to facilitate the "eval-

uation" of a particular multigroup set of data; (7) update and maintain

TThe designations ENDF and ENDF/B are used in this document to refer
both to a basic data library and to the overall Evaluated Nuclear Data

File Procedures.
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multigroup cross section libraries in such a manner as to make it not

only easy to combine new data with previously processed data but also

to do it in a single pass on the computer; and (8) output multigroup

cross sections in convenient formats for other codes.

This version of AMPX includes the following modules (detailed

descriptions of each are available in the indicated sections of this

document) :

1.
2.

10.

11.

12.

13,

14.
15.

DRIVER - The AMPX module manager, Section 2.0.
XLACS = Produces weighted multigroup neutron cross sections
from ENDF/B, Section 3.0.
LAPHNGAS -~ Genervates multigroup secondary gamma-ray production
cross sections, Section 4.0.
SMUG - Generates multigroup photon cross sections, Section 5.0.
CHOX -~ Performs cross section interface management, Section 6.0.
NITAWL - Provides for resonance self-shielding and working
library production, Section 7.0.
XSDRNPM - Provide one-dimensional S, capability for spatial
cross section weighting, Section 8.0.
NPTXS - Prepares point files for ENDF/B resonance nuclides,
Section 9.0.
LAVA - Prepare an AMPX working library from an ANISN cross sec—
tion library, Section 9.0.
COMAND - Collapse ANISN libraries to coarser group ANISN libraries,
Section 9.0.
ARID - Reduce the 37-21 DNA broad group library (ANISN formats),
Section $.0.
C@NVERT - Transform the old XSDRN-formatted neutron libraries to
the AMPX master neutron library format, Section 9.0.
REVERT - Transform the new AMPX master neutron formats to the
old XSDEN formats, Section 9.0.
VASELINE - Plot multigroup versus point, etc. data, Section 9.0.
OCTAGN - Generate libraries for the 1, 2, or 3 dimensional

diffusion code, CITATION, Section 9.0.
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16. RADE ~ Check AMPX multigroup libraries for comsistency and reason-—
ableness, Section 9.0.
17. MAL@CS - Collapse any AMPX multigroup interface over an input

spectrum.

Figures 1.1 through 1.17 describe the salient features of the above

modules.

Section 10.0 presents several sample problems and lists their input
and output.

Section 11.0 describes a miscellaneous collection of AMPX features
and may be useful in specialized applications.

The input to all major modules is in the ANISN formats which are
discussed in Section 13.0. A free-field option is available which greatly

simplifies input data preparation for most problems.
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2.0, DRIVER: THE AMPX M@DULE MANAGER
L. M, Petrie

The AMPX module manager, DRIVER, is a machine language module which

has the following features:

1. It removes any practical limitation with respect to the number
of modules (computer programs) which can be built into AMPX.
Except for conflicts in I/@ assignments, virtually any computer
codes can be run "back-to-back" in the system.

2. The modules are independent of each other and communicate only
through well-defined interfaces (tapes, disks). Each module
can have its own overlay structure.

3. Provisions are provided to allow dynamically allocating all of
the core available in a job step to the various modules. A
module can then use this storage for "FORTRAN arrays." (This
requires restructuring of the programs somewhat, and all AMPX

modules have not been converted to use this feature.)

The execution path in AMPX is determined from the order a user inputs
his data. 1In cases where a module does not require data produced by
another module, the execution order is irrelevant; e.g., the order in
which XLACS, LAPHNGAS, and SMUG are executed is completely flexible;
however, these modules would all three have to be run before CH@X can
make a coupled interface. If the AMPX interface (cross section library,
point data file, etc.) is saved, the mounting of the interface eliminates
the need for executing a particular module. For example, an XLACS
neutron library can be saved and coupled with any number of different

gamma structures in subsequent AMPX calculations that will not run XLACS.

A module is selected by an
= module name
card, where the = sign must appear in column 1 and the module name or
alias must immediately follow (without imbedded blanks). The input data
for a module are placed immediately after the = module name card for the
module. AMPX modules will generally read input from logical 5 and can

test an end-of-data, etc., exactly as they would in a stand-alone computer
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code. The input data for a module are exactly as they would be in a
stand-alone version of the module. The input data for the various AMPX

modules are described in the following sections of this document.

Module Section
XLACS 3.0
LAPHNGAS 4.0
SMUG 5.0
CH@X 6.0
NITAWL 7.0
XSDRNPM 8.0
NPTXS 9.1
LAVA 9.2
C@NVERT 9.3
REVERT 9.4
OCTAGN 9.5
C@MAND 9.6
ARID 9.7
MAL@CS 2.8
RADE 9.9
VASELINE 9.10

To illustrate how the modules might be executed, assume the follow-
ing hypothetical problem:

*coupled neutron-gamma cross sections for sodium (MAT 4156),
a resonance nuclide,

*neutron weighting to be l/EUT,
*plots desired

scoupled libraries should be checked

*ANISN library of fine group library desired,

*broad group ANISN library desired.

The setup could be:
=NPTXS
Make point sodium data from DNA file to use in XLACS and LAPHNGAS.
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=XLACS

Produce multigroup neutron library which is 1/Ec,_, weighted with

T
point values from NPTXS.

=SMUG

Produce multigroup gamma library.

=LAPHNGAS
Produce multigroup neutron-to-gamma transfer coefficients that are

l/EcT weighted with NPTXS results.

=CH@X
Prepare master coupled library which combines libraries from XLACS,
SMUG and LAPHNGAS.

=NITAWL
Prepare working library for subsequent XSDRNPM calculation and output

fine group ANISN formatted library.

=XSDRNPM
Perform one-dimensional calculation and collapse to a broad group

structure which is ocutput in ANISN formats.

=VASELINE
Plot data from any multigroup library or ENDF library in this job-
step, including the NPTXS point file.

=RADE
Check any of the AMPX formatted multigroup libraries produced in this
job step.

In certain cases there is a need to execute the same module more than
once. There are no restrictions in doing this except that one must take
care that subsequent runs of the same module do not overwrite desirable
information from previous runs. Some modules have provisions to alter the

I/¢ assignments to alleviate this difficulty.
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2.1 DRIVER Input/Output Assignments

The following are required I/$ devices for the DRIVER module:

Logical Number or Name Use
SYSIN Card Input Stream
AMPXPRT Qutput from the DRIVER
5% Scratch device on which the SYSIN data

are split and written on for various
AMPX modules

#The default size of logical 5 is such that one can read
approximately 1000 cards of input data on this device. The space
allocation for this unit should be increased if the number of input

cards exceeds this amount.



3-1

3.0. XLACS: A PROGRAM TO PRODUCE
WEIGHTED MULTIGROUP NEUTRON CROSS SECTIONS FROM ENDF/B

J. E. White N. M. Greene J. L. Lucius

XLACSl is a computer program which calculates weighted multigroup

2 Its basic calculational rou-

tines were originally taken from the SUPERTOG3 and the FLANGE—II4 com—

neutron cross sections from ENDF/B data.

puter programs. XLACS is designed to produce full-energy range neutron
cross section libraries. Provisions are included for treating fast,
resonance, and thermal ENDF/B data in a single calculation. Energy group
structure and expansion orders used to represent differential cross
sections can be arbitrarily specified by the user. Smooth cross sections
can be averaged over an arbitrary user-supplied weighting function or

over any of several built-in weighting functions.

The ENDF/B format is very general. It allows data to be specified
in several ways for practically any nuclear process. This generality
requires a corresponding generality on the part of the processing codes
which use the data. The XLACS program attempts not only to accommodate
this generality but also to allow new processing methods to be easily

added as modifications and improvements in data representation are made.

Most of the techniques employed in XLACS are briefly discussed in
ref. 1. However, the elastic and inelastic routines have been upgraded
and improved5 since the original release of the program. The new coding:

a. allows discrete inelastic levels to be treated anisotropically

to any order,

b. treats all forms of the angular distribution data (File 4),

c. allows producing anisotropic matrices for "continuum" inelas-

tic processes, and

d. 1is more efficient both timewise and coding-wise than the

original routines.

The input description for XLACS is given below. All data with the
exception of a few title cards are read in the ANISN formats -- either

free field, fixed field, or user field ~- employed throughout AMPX.
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3.1. XLACS Input Data

The first cards for XLACS will always be title cards, and the number

of cards (one to five) will be determined by the operation to be performed.

An XLACS calculation will do one of the following:
a. make a neutron cross-section library,
b. wupdate a previously made neutron library,
c. selectively print or plot data from a neutron library.
Any reasonable combination of these operations can be performed, Data

will be required according to the order of execution described below.

The first word on the first title card is used to select a starting
operation in the sequence.

If the first four nonmblank characters on the title card are UPDAte,
step b is executed first.

If the first four nonblank characters are PLOT or EDIT, step c is

first.

For any other group of nomblank characters, step a is first by
default,

Step a requires five title cards. The other steps require only

one title card.

Cards (1-5): TFormat (20A4)

TITLE - one card or five cards of Hollerith information depending on the
operation to be performed first. These cards are used as title informa-
tion for the neutron library to be produced.

The data now revert to the ANISN format. The first block of data
has arrays 1%, 2$, and 3S.

NOTE: In the discussion which follows, the number in square brackets
is the array length, that is, the number of items needed. Any condition
connected with the array is stated in braces. Only required arrays (non-
zero length) are input.

3.1.1. 1Input Data to Create a Neutron Library

Data Block 1

1$ - General Problem Information [5]
1. ID - Identification number for the neutron library. Any number
will suffice. This number is carried as a user identifier on

the library, but is not actually used by any module in AMPX.
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NNUC - Number of ENDF materials to be processed.

MAXG - Number of neutron energy groups (total).

NEG - Number of thermal energy groups ( < MAXG).

IW ~ Weighting option. (The one thermal group problem is treated

as a special case. In this instance, a Maxwellian spectrum is

assumed for the thermal range. The Maxwellian shape is normal-

ized to the requested weighting function at 5 kT.)

0 - 1/E.

1 - constant [W(E) = 1.0].

2 - 1/E joined to fission spectr m above 67.4 keV joined to a
Maxwellian spectrum at 5 kT. The temperature T is specified

in the 2$ array.

w
I

l/(GTE); each material has a unique weighting function,

determined from the point values of the total cross section

of the material. (This option should not be used for reso-

nance nuclides. Instead, the IW = 5 option is provided.)
4 - arbitrary function input in the 5$ and 6% arrays.

l/(OTE) where 0,
produced by the AMPX module NPTXS. NPTXS will process the

w
I

will be read from logical unit 31 which is

resonance data for a nuclide, make point arrays for the
(n,y), fission, elastic and total cross sections and write
these in an ENDF-like file on logical 31. The "MAT" number
- for the data is specified in the 71%* array.
6 — arbitrary function which is read from an existing library
of weighting functions residing on logical unit 46. These
weight functions are selected with the NPE parameter in the

2$ array. The following functions are presently available:

Identifier Function
101 Inconel (l/EZt)
102 Concrete (l/EZt)
103 Air (1/EZ))
104 SS-304 (1/EZt)

A more complete description of the data on logical 46 is

given in Section 11.7 of this document.
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7 - (———l;——ﬁl- where O, is given with the SIGP parameter of
o, + 00 E 0
the 71% array described below. The "MAT" number and logical

unit of the o, data is also given in the 71%* array.

2$ - Secondary Problem Information [12]

{This array is required only if one of its elements is different

from the default value shown in parentheses.}

1.

LSLAB - The mean temperature in degrees Kelvin for the thermal
Maxwellian Spectrum (300).
LCYL - The maximum number of points contained in any of the
ENDF/B File 3 arrays (5000). ©Note that NPTXS will for many
nuclides generate more than 5000 points which will require
increasing this parameter. |
LUNR - The dimension of an array used in conjunction with cross
section weighting (5000). The worst case is probably for E%—
weighting of a nuclide with a large number of points in t
the total cross section array in which case LUNR needs to be
approximately four times the number of points.
MSN - The maximum number of interpolation regions needed to
describe any ENDF/B File 3 array or to describe any TABl record
produced in XLACS; for example, the array produced by
multiplying a cross section by a weighting function (250).
NPE - Identification of built-in weighting spectrum used when
IW =16 (0).
NPEP - Not used (0).
IDTAP - Number of reaction sections to be punched in ANISN free-
form formats. This option is explained below (4$ array) (0).
MODE - ENDF library mode for fast data (0).
0 or 1 - binary library,

2 - BCD library.
NGMA - Logical number of the device which contains ENDF/B neutron
cross-section data, i.e., the ENDF library (11). Data for the
thermal energy range may or may not be on this device. Input
data is provided in the 70$ array, items 6, 7, and 9, to accom-—

modate the case when the thermal data resides in a separate file.
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10, LCSM - Number of interpolation regions used to specify an

arbitrary weighting spectrum (IW = 4). (0)

11. MCSM - Number of points in arbitrary weighting spectrum

(Iw = 4). (0)

12. NDNP - Trigger used for special functions. (0)

= 0, no effect,

# 0, average the response functions and integrate built-in
sources over the problem group structure. More than twenty
functions are presently available. These are described in
Section 11.6 of this document. These will be carried as a
separate set of data on the XLACS neutron library.

3$ - General Output Options [6]
{Other than abbreviated printed output desired.}

Value

i IfPT(i) Correspondence 0 1 2 3

1 Resolved and Unresolved Resonance
Processing

2 Averaged Cross Sections by Energy
Group and Process

3 Elastic Scattering Matrices

4 Thermal Scattering Matrices

As Processed.

5 Inelastic Scattering Matrices

No Effect
Edit in AMPX Formats
£ > 0 (if applicable)

Edit in Convenient FormatsP

6 (n,2n) Scattering Matrices

Edit PQ Data? in AMPX Formats

%The PO data, if applicable, are edited with an I@PPT(i=1; a value of

2 includes the PO data.

bThe terminology "convenient" is used to imply a convenient form from
a programming viewpoint.

T Terminate this data block.
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Data Block 2

4$ - ENDF MT Identifiers of Cross Sections to be Punched in ANISN Formats
[IDTAP]. File 3 cross sections averaged by XLACS can be punched in
free-form formats for any applications that require this type
of data.

58 - Interpolation Schemes for Arbitrary Weighting Spectrum
(NBT(I) ,JNT(I),I=1,LCSM) [2#LCSM] {IW=4}. See ref. 2 for format
of TABl record. Standard ENDF/B conventions should be followed.

6* - Arbitrary Weighting Spectrum (per unit energy)
(E(I),W(I),I=1,MCSM) [2xMCSM] {IW=4}. Low-to-high in energy.

See ref. 2. Units are in eV.

7% - Energy Group Boundaries [MAXG + 1] {Not a standard set of boundaries}.

The group boundaries are input (high-to-low) in eV. Many '"standard"
group structures are built into AMPX and, when these are desired, this
array is omitted. See Section 11.7 for a list of the standard struc-

tures.

T Terminate this data block.

The data for NNUC ENDF materials to be processed are stacked one set
after the other. A '"set'" of data for a nuclide is now described:
Card Type A - (20A4)

This card is a title card for the nuclide. This card will be carried
throughout AMPX with the neutron cross sections. The first 12 words will

be used as a title for ANISN cross section sets.

Data Block 3

708 - Nuclide General Information [9]

1. 1ID19 - The identification number for this nuclide. This number
is carried as the identifier of the data on the neutron cross
library produced by XLACS.

2. MATNO - The ENDF/B material number of the set of data to be
processed (fast data).

3. NTEMP - The number of temperatures at which a thermal scattering
kernel will be calculated. Doppler broadening is included in the

resonance treatments, but only at the first temperature specified

in the 73* array of Data Block 4.
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4. LORDER - Order of expansion for the scattering matrices above
thermal. Elastic scattering and all inelastic levels (MT=51-90)
will have matrices to this order.

NL - Order of expansion for the thermal scattering matrices.

6. NFY ~ ENDF tape mode for thermal data.

0 or 1 - Binary,
2 - BCD.

7. MATID -~ ENDF identification for S(o,B) data (if different from
MATNO). In addition, this parameter serves as a trigger to per-
form a Py analytic free gas calculation. A free gas thermal
kernel is generated using routines taken from the THERMOS® code.
= -1, calculate analytic free gas kernel,

= -2, normalize an analytic free gas kernel to the scattering
cross section derived from the ENDF/B data.

8. KMXB - Number of atoms per molecule of principal scatterer for
which S(a,B) data in File 7 of ENDF apply. For example, hydrogen
is the principal scatterer in water and has two atoms per molecule.

9. KMXA - Logical number of device containing thermal data (MATID),
if not the same device as MATNO.

71* - Resonance Information [6] {Needed for a resonance nuclide only}.

1. SIG - Og» the potential scattering cross section in barns per
atom of the resonance nuclide for a nuclide (or mixture of
nuclides) which is admixed with the resonance nuclide. This
parameter is needed in the unresolved calculation and can be used
to mock cell leakages by including an effective escape cross-
section value. A large Gp -— e.g., 106 -~ is used for the

infinite dilution case. (Default = 1.0E+8)
2. AJIN - The % = 0 j-state for which unresolved parameters will be

passed to NITAWL. The NITAWL unresolved treatment is restricted
to one unresolved sequence. The "most important' sequence should
be identified and passed via this input parameter. The resonance
with the smallest mean level spacing is usually the "most im-—
portant'.

3. RFACT - The r-factor in the Nordheim7 resolved resonance treat-

ment. This factor is used to determine the integration mesh
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spacing (lethargy) through

81 = (PD /rEo)’
0
where €, is the mesh size, I'j is the Doppler width at 273°K and
0 .
E. is the resonance peak energy. A value of 5.0 has been found

0
adequate for most cases. (5.0)

4. SFACT - The s-factor in the Nordheim resolved resonance treat-
ment. This is the number of practical widths on either side of
a resonance peak to which the Nordheim treatment is applied. A
value of 5.0 has proven sufficient. (5.0)

5. MATPT - The '"MAT" number of the point data set used for the 0,
in the IW = 5 or 7 options. (0)

6. NUNIT - The logical number of the device which contains the
MATPT data described in item 5. (0)

T Terminate this data block.

Data Block 4 {NTEMP > 0}

Ignore this data block, if not required.
73% - Temperatures at Which to Evaluate the Thermal Scattering Kernel
[NTEMP] {NTEMP > 0}.
Temperature (°K) are input (low-to-high).
T Terminate this data block.
This concludes the data for step a. Repeat the sets starting with
Card Type A for each nuclide.

3.1.2 Input Data for Editing, Plotting, or Updating

The input data for problem types b and c¢ are now described.

If, and only if, step a is not executed, the data for these steps

require one title card which has the first 4 non-blank characters in the
sequence UPDA, EDIT, or PLOT; otherwise these data are stacked without

title card, behind the step a data.

Data Block 5

11$ ~ General Data for Steps b and ¢ [6]

1. NEWID - Identification number of the neutron library to be created

by an UPDATE operation.
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ITRGUP - Update trigger.

0 - do not update.

1 - add the nuclides on logical 23 to those on a previously made
neutron library (logical unit 21) and produce an updated
library (logical unit 22). The new data produced in step a
override in the case where duplicate identifications are
encountered on logical 21 and 23.

2 - copy the neutron library mounted on logical 23. The new
library is produced on logical 22.

-I1JJ - add |II| nuclides from step a (logical unit 23) and
delete IJJ| from logical 21 to create a new library on logi-
cal unit 22; e.g., ~II00 adds |II| nuclides from 23 to
those on 21 to create a new 22, -JJ deletes ,JJI from 21
to create a new 22. A -123 adds 1 nuclide from 23 and de-
letes 23 from those in 21. A -14 would delete 14 nuclides
from 21 in creating a new 22. Affected nuclides are speci-
fied in the 12$ and 138 arrays.

IEDIT - Produce printed edits for IEDIT nuclides. Particular

arrays to be edited are selected in the 16$ array.

IPLOT - Plot data for IPLOT nuclides. Options are provided in

the 18$ array.

IPART -~ Perform IPART partial updates. This operation is des-

cribed under the discussion of the 19$% and 20% arrays.

IOLD = 0, this run does not update a previously made neutron

library.
= 1, a previously made neutron library is mounted on

logical 21.

T Terminate this data block.

Data Block 6 {IEDIT + IPLOT + IPART > 0 or ITRGUP < 0}

128 - Identification Numbers of Nuclides to be Used from Logical 23 in

Making a New Logical 22 [II] {If -IIJJ option has been used for

ITRGUP of 11$ array}.

13$ - Identification Numbers of Nuclides to be Deleted from Logical

21 in Comnstructing a New Library on Logical 22 [JJ] {If -I1JJ

option has been selected}.
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158 -~ Identification Numbers of Nuclides for Which Edits are Desired
[TEDIT] {IEDIT > 0}. |
16$ - Edit Option Array [10] {IEDIT > 0}.
The following are off-on triggers. An integer 1 selects the data.
A zero suppresses it.
1. Resonance data. (Averaged resonance cross sections and resonance
parameters are printed.)

Averaged cross sections by group and process.

.

PO elastic scattering matrices.

.

Pl (2 > 0) elastic scattering matrices.
Pg thermal scattering matrices.
Pz (2 > 0) thermal scattering matrices.
Inelastic scattering matrices.

(n,2n) scattering matrices.

O 00 N oYy 1B W N

Open.
10. Open.
178 - Identifications of Nuclides for Which Plots are Desired [IPLOT]
{1PLOT > O}.
18$ - Plot Options [20]1 {IPLOT > 0}.
The process numbers for which plots are desired are input one after
the other, in any order. XLACS uses the Calcomp CRT facility avail-
able at ORNL for its plots. ENDF process identifications (MT numbers)
are used. Up to 20 different processes can be selected. Fill unused
positions of this array with zeros. The identifications which can be

edited or plotted are tabulated below.

MT Description
1 Total cross section (sum of all partial cross sections).
2 Elastic scattering cross section.
4 Total inelastic cross section (sum of MT = 51, 52, 53, . . .,
90, 91).
16 (n,2n) cross section.
18 Total fission cross section (sum of MT = 19, 20, 21, plus any

undefined part)

27 Absorption cross section (sum of MT = 18 and 101).




MT

101

102
103
104
105
106
107
108
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Descrigtion

Parasitic absorption (sum of MI = 102, 103, 104, 105,
106, 107, 108, 109).

(n,y) radiative capture cross section.
(n,p) cross section.

(n,d) cross section.

(n,t) cross section.

(n,He3) cross section.

(n,0) cross section.

(n,20) cross section.

198 - Identification Numbers of Nuclides for Which a Partial Update is

Desired [IPART] {IPART > 0}.

A partial update consists of an update of one set (i.e., process) of
averaged values for a nuclide. Scattering matrices cannot be updated.
This option is provided to be able to replace or augment sets de-

riving from ENDF data with alternate information.

20% - Partial Update Arrays [IPART*(MAXG+1)] {IPART > 0}.

The new arrays are stacked one after the other corresponding to the
ID numbers in the 19$ array as follows:

Process 1 MT Number (use ENDF/B specifications)
cross section for group 1 (highest energy)

.

cross section for group MAXG
Process 2 MT number

Process IPART MT Number
cross section for group 1

cross section for group MAXG

T Terminate this data block and the XLACS case.

This concludes the input data specifications for XLACS.



Table 3.1. XLACS I/O Requirements

Logical Process Update Edit Approximate
Device ENDF/B Data Neutron Library Neutron Library Plot Space (Words)
Yes Yes Yes Yes
6 Yes Yes Yes Yes Problem
dependent
11 Yes No No No -
14 Yes No No No A
15 Yes No No No A
16 Yes Yo No No A
17 Yes No No No D
18 Yes No No No BxD
21 No Yes No No --
22 No Yes Yes Yes CxD
23 Yes Yes No No BxD
Plot Tape No No No Yes Determined
by plots
A = max | number resolved resonances%6,wa2|
B = number of nuclides processed from ENDF/B
C = total number of nuclides on final tape
D=n(n+ 1)/2%(¢ + 50) + 2n

nunver of energy groups

maximum expansion order

[4 5%
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3.2. XLACS Input/Output Assignments

An XLACS execution will generally require some combination of the

following I/0 devices:

Logical Number Purpose
5 Standard input
6 Standard output
11 ENDF/B library (fast)
12 ENDF/B library (thermal)
14 Scratch device
15 Scratch device
16 Scratch device
17 Scratch devicé
18 Scratch device
21 Existing neutron library (old)
22 Final neutron library produced by update
operation
23 Neutron multigroup library containing only

the nuclides processed from ENDF/B by the
XLACS run (new)

3.3. XLACS Error Messages

During execution, XLACS makes many checks to determine if a calcula-
tion is proceeding correctly. If difficulties are encountered, a message
is printed, and the problem may be terminated. Some of the messages are
printed by the routine where they are detected; others are "numbered"
messages from one of the special error subroutines, ERR or ERROR. The
following is a 1list of the numbered messages, the detecting subroutine,

and a description of the difficulty.

Error Detecting
Number Subroutine Description
1 UPDATE Attempted to merge two neutron libraries with
different energy group structures.
110 ECSI Interpolation code not in range 1-5.
130 TERP2 ‘ Data, X(N) not in increasing order - probable

program bug in thermal treatment.
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Error Detecting
Number Subroutine Description

131 TERP2 Interpolation points, XP(N), not in increasing
order - probable program bug in thermal treat-
ment.

132 TERP2 Interpolation table incorrect - probable pro-
gram bug in thermal treatment.

133 TERP1 Interpolation code not in range 1-5.

134 TERP1 X < 0 cannot be interpolated by logs.

223 REATS Temperature out of range given on library -
S(o,,B) data must span requested temperatures.

224 REATS Improper T dependence, lists different lengths -
probable ENDF/B error.

225 REATS More than ND7 S(a,B) given for one B -
increase ND7 in XLACS Routine.

226 REATS More than NDR entries in o interpolation
table - increase NDR in XLACS Routine.

230 PROF7 Improper B interpolation table - probable
program bug in thermal treatment.

231 PROF7 Scattering law not given - free atom
scattering value of zero.

232 KERC Improper B interpolation table.

233 KERC S(o,B) not integrable at small o.

234 KERA Analytic S(a,B) not specified on ENDF/B.

235 KERA S(a,B) not integrable at low d.

300 STPRE Illegal record type encountered. Six types
of ENDF/B records are allowed - probable
program bug.

301 STPRE Illegal record identifier encountered -
identifier cannot be zero - probable
program bug.

302 EU Dense storage array count overflow -

GPAV increase LUNR in 2$ array.
AVRG
CRPS
CWAX
303 AVRG A fetch-operation was attempted but the
CROS required array was not in dense storage -

probable program bug.
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Error Detecting
Number Subroutine Description
308 AVRG Overflow from a combine operation, generated

GPAV data exceeds storage allocated ~ increase
CR@S LUNR in 2$ array.
DWAX

309 AVRG A combine operation was attempted but a
GPAV required array was not in dense storage -
CROS probable program bug.
CWAX

310 CHMB XL > XH - probable program bug.

311 CHMB Illegal record identifier encountered -
zero not allowed - probable program bug.

314 IPDS Interpolation table incomplete - probable
program bug.

315 GRATE Interpolation table incomplete - probable
program bug.

701 CRAV Expects to integrate over a mesh defined
from low to high in energy - probable
program bug.

702 CRAV Same as 701 reached by a different computa-
tional path.

2000 RESR Encountered too many J states per { state;
increase the variable NJSPL in Subroutine
RESN.

The following is a list of error messages printed out directly by

the detecting subroutine:

Message: #%%%%% ERROR XXXXXX ENTRIES REQUIRED IN XXX ARRAY
DATA EDIT CONTINUES
Detecting Routine: FIDO
Cause: Incorrect number of entries entered for the array. Check data
and especially parameters which might be used to calculate the

length of the array.

Message: ##%%%%% WARNING INTERPOLATION USED IN XX INTEGER ARRAY

Detecting Routine: FIDO

Cause: Interpolation has been requested in an integer array. Care must
be taken to ensure entries are rounded correctly when the fixed

point conversion is made.
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Message: *%#%%%% FILL OPTION IGNORED IN XX ARRAY
Detecting Routine: FIDO
Cause: An attempt has been made to fill an array whose length is zero

or which is already full.

Message: **%*%*% WARNING ADDRESS XXXXXX IS BEYOND LIMITS OF XX ARRAY
Detecting Routine: FIDO
Cause: The address option has been used to modify a location beyond

the limits of the identified array.

Message: XXXX RECORD INCORRECT OR MISSING
Detecting Routine: CONT
Cause: Requested array not found in dense storage — probable program

bug.

Message: DESIRED MATERIAL NUMBER XXXXX IS NOT ON TAPE OR IS OUT OF
ORDER. TAPE HAS BEEN SEARCHED TO MATERIAL NUMBER XXXXX.

Detecting Routine: TMAT

Cause: The material requested is not available on the ENDF/B library

designated for use (logical NDFB or KMXA).

Message: ERROR-LNU = XX, BUT MUST BE EITHER 1 OR 2
Detecting Routine: TMF1l
Cause: Data error on ENDF/B library relevant to the representation of

V. Check library.

Message: *¥%%#%* CANNOT FIT MESH IN 20 TRIES FOR RESONANCE
X... X
Detecting Routine: MASH
Cause: RFACT and SFACT supplied in 71* array should probably be

increased.

Message: INSUFFICIENT STORAGE TO RUN ELASTIC SCATTERING CALCULATION
-~ REQUIRED = XXXXXX HAVE XXXXX.

Detecting Routine: ELAS

Cause: Not enough core allocated to accommodate the problem. Increase

LIMIT in the MAIN program.
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Message: SOMETHING IS AMISS WITH YOUR THERMAL STRUCTURE -- IT SHOULD
DESCEND
XXXXX XX ... X

Detecting Routine: REC4

Cause: Self-explanatory, check input data.

Message: BPLOT ERROR = X
Detecting Routine: BLAB

Cause: Complete printed message is self-explanatory.

Message: IMPROPER ARGUMENTS GRID NOT DRAWN
Detecting Routine: CRTGRD

Cause: Data cannot be plotted, see subroutine CRTGRD for details.

Message: MAGIC WORD ERROR - (MW, IIG, IMX, IMN) XXXXX XXXXX XXXXX XXXXX
Detecting Routine: MWLS
Cause: MWLS has encountered an impossible magic word, probably

indicating a programming error.

Message: ERROR IN GRID SETUP
X ..o X
Detecting Routine: G@TS
Cause: A precision problem in the elastic scattering calculation was
encountered. Detailed information is printed with the error

message.

In addition to the above messages, 'numbered" stop statements are

sometimes used to indicate error conditions:

STPP 1 (Subroutine RESN) indicates inadequate space to read
resonance data. Increase LIMIT in MAIN Routine.

STPP 2 (Subroutine RESN) indicates inadequate space to per-
form resolved resonance calculation. Increase LIMIT
in MAIN Routine.

STPP 3 (Subroutine RESN) indicates inadequate space to per-
form unresolved resonance calculation. Increase LIMIT

as above.



STYHP 0304

STPP 03114

STPP 12915

STYP 26135

STPP 29142
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(Subroutine TMF4) no transformation matrix given to
transform Legendre coefficients to required system.
Regenerate ENDF/B data.

(Subroutine TMF3) inadequate space allocated to pro-
cess temperature-dependent file 3 data. Increase
NDP in MAIN Routine.

(Subroutine INELAS) insufficient space for inelastic
calculation. Increase LIMIT in MAIN Routine.
(Subroutine FLANGE) insufficient space for thermal
calculation. Increase LIMIT in MAIN Routine.
(Subroutine IMAT2) inadequate space allocated to
process level model data. Increase NDP in MAIN

Routine.
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4.0. LAPHNGAS: AMPX MODULE FOR GENERATING
MULTIGROUP SECONDARY GAMMA-RAY PRODUCTION CROSS SECTIONS

W. E. Ford, III J. L. Lucius

LAPHNGAS retrieves photon production data from the ENDF data file
and calculates either multigroup secondary gamma-ray production cross
sections (SGRPXS) and/or multigroup secondary gamma~ray yields (multi-
plicities). To form coupled neutron-gamma cross sections, the SGRPXS
or yields are passed to another AMPX module, CH@X, to be combined
with multigroup neutron and photon interaction cross sections. When
used as a stand~alone code, LAPHNGAS can calculate either fine neutron
group or broad neutron group SGRPXS for use with other codes.

D. J. Dudziak, et al., of the Los Alamos Scientific Laboratory
have written a series of codes to prepare multigroup photon-production
matrices from ENDF data.l These codes have evolved from an early code
called LAPH,2 through a series of codes which incorporated various ENDF
format changes to the LAPHANO3 code, which served as the starting point
for the development of LAPHNGAS. The following modifications were made
to LAPHANO to produce LAPHNGAS:

* The code was flexibly dimensioned.

e The capability of computing anisotropic photon-production
matrices was added.

e Various weighting options were provided.

o The input format was restructured to incorporate the FIDJ
(ANISN) Input System described in Section 13.0.

* A cross section or yield matrix for each reaction type
processed is uniquely identified and made available to
other AMPX modules. Yield matrices are calculated for
the fission and capture reactions of resonance materials.
This allows "self-shielded" gamma production matrices
to be formed.

e Data management changes were made to reduce input=-output
operations and to allow processing of both unformatted

(binary) and formatted (BCD) ENDF libraries.
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e (Cross section and yield matrices are printed and punched
only when indicated via input data (see 2$ array, items
7 and 8). (

e Binary search techniques were implemented to locate specific
energy points within energy arrays arranged in ascending

order.

The elimination of LAPHANO calculations not required for SGRPXS and the
modifications described above have reduced running times by a factor of
six for materials having large quantities of data in ENDF file 15.

The LAPHANO report, reference 3, should be used as the theoretical
reference for LAPHNGAS.

4.1, LAPHNGAS Input Data

With the exception of the ENDF data and title cards, all data for
LAPHNGAS are input in the FIDO (ANISN) format. Input data for the
code are as follows:

A. Title Card (format 18A4) -~ Problem Title.
B. 1$ Array - General Problem Information (4 entries):

1. MCR - Number of materials to be processed.

2, NFG -~ Number of neutron fine groups.

3. NGG - Number of gamma groups.

4, IM - Neutron reaction cross section (MF = 3) and/or photon

production cross section (MF = 13) point weighting option:

= 1, constant weighting.

2, 1/E weighting,

3, fission spectrum weighting for En > 6.74 x 104 eV and 1/E
weighting for En < 6.74 x 10" eV, where the fission spectrum

equation used is

W(E) =‘/—4-E—— SE6
763

where 0 = 1.273 MeV,

= 4, exact 1/E. An analytic solution of

5 - JoE®WE)E
S W(R)dE




4-3

is programmed into LAPHNGAS. The equation used for the
analytic solution depends on the interpolation scheme
defined for adjacent o0(E) values. The equations are
defined in ref. 4, pp. 29-31.

=5, l/(EGT) weighting.

= 6, arbitrary function input in 11$ and 13%* arrays. (Enter
a -6 to suppress the listing of the arbitrary weight

function.)

]

7, l/(EGT) weighting where O is obtained from the NPTXS

module via logical unit 31.

> 100, the arbitrary weighting function identified by |IM|
will be read from the weighting function library located
on logical unit 46. IM < 0 will delete printing of the
function.
NOTE: When either weighting option 5 or 7 is selected, a constant,

00, may be entered in the 13*% array which is added to OT.
This provides the capability for Bondarenko weighting,

1 1
o (535 (3)

i.e.,

2% Array - General Problem Information (10 entries):

All parameters in this array have default values set by the code.

For problems that can run with these default values, the 2$ array

may be omitted.

1.

LCSM - If |IM| # 6, enter zero. If |IM| = 6, enter the

number of interpolation regions used to specify the arbitrary

weighting spectrum. (Default value is 0.)

MCSM - If |IM| # 6, enter zero. If |IM| = 6, enter the number

of points in the arbitrary weighting spectrum. (Default value

is 0.)

IZM = 0, calculate photon=-(number) production cross sections
(SGRPXS's). (Default value is 0.)

= 1, calculate photon—energy-production cross sections

(SGREPXS's).
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4, MS - Thermal capture cross section representation:

= 0, no effect, i.e., weighting scheme identified by
IM is used over the entire neutron energy range,

= 1, use a Maxwellian weighting on the energy region
lower than EUP (see 3% array). The temperature
for the Maxwellian spectrum is given in the 3%
array.

(Default value is 1.)

5. MM - Maximum number of reaction types (MT numbers) to be entered
in a 14$ array for this case. Default value is 1 to facilitate
use of the MT = -1 option (see 14$ array).

6. IWO = 1, photon effective average energy for each gamma group

is assumed to be the group midpoint energy (Track 1
calculation in ref. 2).
= 2, yield function is the photon energy weighting function

(Track 2 calculation in ref. 2).

3, photon effective average energy for each gamma group
is input in the 9% array (Track 1 calculation in
ref. 2).
(Default value is 1.)
7. 100 = -9, prints SGRPXS matrix for total only. (Default value
is -9).

100 0, print yield or SGRPXS matrix for each reaction.

&
=
=
Il

0, no effect. (Default value is 0.)
= 1, punch the SGRPXS or SGREPXS.
The punched data are in a format for use in the ASCC coupling
code.T The punched output will not include the resonance
yield data.
9. 1ICK = 0, no effect. (Default value is 0.)

= 1, print a detailed output.

TThe Sample Coupling Code (ASCC) is documented in Appendix B of ref. 5.
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10. NNBDGP

0, the LAPHNGAS fine neutron group SGRPXS and
resonance MT = 102 and MT = 18 yields are passed to
a subsequent AMPX module. (Default value is 0.)
= number of broad neutron groups. This triggers a
stand-alone LAPHNGAS calculation to reduce the
fine neutron group SGRPXS to the broad neutron
group structure identified in data blocks E -~ K.
End data block B with a T.
C. Thermal information, group structures, and weighting function data.
Arrays not applicable to problem should be omitted.
3% Array, enter only if MS = 1 and default values are unacceptable,
1. TEMP - Mean neutron temperature of Maxwellian distribution
(°K). Default value is 293.6.
2. EUP -~ Upper neutron energy for application of the thermal
(n,Y) correction (eV). Default value is 5kT = .125.

3. VNON - Not used.

7% Array (NFGH+1l entries): Neutron fine-~group energy mesh in
decreasing magnitude of energy (eV units). Many “standard"
group structures are built into AMPX and, when one of these
is desired, this array is omitted. See Section 11.7 for a list
of the standard structures.

8% Array (NGG+1l entries): Gamma group energy mesh in decreasing
magnitude of energy (eV units). If one of the "standard" gamma group
structures will suffice, this array may be omitted.

9% Array (NGG entries) - enter only if IWO = 3,

Effective average gamma energy, Eé, for each group. (Same

for all materials and reaction types. Code checks that

E, < E 2 Eg+l')
11$ and 13* are entered only if |IM| = 6.

Energies are in units of eV's - high to low.

118 Array (2*LCSM entries): Interpolation data for arbitrary
weighting spectrum (NBT(I), JNT(I), I=1, LCSM).
13% Arbitrary weighting spectrum (per unit energy), (E(I),W(I),
I =1, MCSM) low to high energy. Units of E(I) are eV,
End data block C with a T.



46

D. 14$% Array (5+MM entries), material-dependent data. Enter a 14$

array for each material to be processed.

ll
2.
3'

4.

Material identification (ENDF MAT number).

IQA - Order of Pn' (Default value is 0.)

NDFB ~ Logical unit for the ENDF cross section library.
(Default value is 11.)

MODE = 1, ENDF/B library in unformatted (binary) mode.
(Default lue is 1.)
= 2, ENDF/B library in formatted (BCD) mode.
MTSL - The number of reaction types designated by the user to

be processed. Default value is 1 to accommodate the normal
case where MT = -1,

MT - Enter the ENDF/B MT's, reaction type identifiers, to be
processed. If the default is not being used, MM (item 5, 2§
array, this section) entries are required. MT = -1 means use

all MT numbers for which photon production data exist. (Default

value is -1.)

End each 14$ array with a T.

If NNBDGP (2$ array) was equal to 0, this concludes the input to

LAPHNGAS. If NNBDGP was greater than 0, the following data are required.

E. 158 Array - Broad Group Numbers (NFG entries):

This array contains the broad-group numbers into which the fine
neutron groups are collapsed. For example, if the first five
neutron groups are to be collapsed into the 1lst broad group,
the first five entries in the 158 array are 1's; if the 6th
through 8th neutron groups are to be collapsed into the 2und
broad group, the 6th through 8th entries in the 15$ array are

2's; etc.

End data block E with a T.

F. Nonresonance Weighting Functions:

l‘
2.

Title card in 18A4 format.

17% Array (NFG entries):

Fine-group smooth (flux) weighting functions for reduction of
the nonresonance SGRPXS's to the broad group structure. Data

should start at the top group. These data are normalized to
1.0 in LAPHNGAS.

Fnd data block F with a T.
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1f, and only if, one or more of the materials was a resonance material,
enter the following data block. (If the case consists entirely of non-
resonance materials, the input to LAPHNGAS is complete.)

G. Resonance Weighting Functions:
1, Title card in 18A4 format.
2. 18* Array (NFG entries):
Fine-group resonance weighting functions for the reduction of
the resonance SGRPXS's to the broad group structure. Data
should start at the top group. These data are normalized to
1.0 in LAPHNGAS.
End data block G with a T.

The following four data blocks are repeated for each resonance
material in the order which the resonance material numbers appear in
the 14$ arrays, i.e., enter data blocks H, I, J, and K for the first
resonance material identified in a 14$ array, repeat the sequence for
the second resonance material, etc.

H. Resonance Capture Cross Sections:
1. Title card in 18A4 format.
2. 19% Array (NFG entries):
Fine-group resonance capture cross sections (MT = 102) starting
at the top group.
End data block H with a T.
I. Resonance Fission Cross Sections:
1. Title card in 18A4 format.
2. 20*% Array (NFG entries):
Fine~group resonance fission cross sections (MT = 18) starting
at the top group.
End data block I with a T.
J. Smooth Capture Cross Sections:
1. Title card in 18A4 format.
2. 21% Array (NFG entries):
Fine-group smooth (including unresolved resonance) capture
cross sections (MT = 102) starting at the top group.

End data block J with a T.



K. Smooth Fission Cross Sections:
1. Title card in 18A4 format.
2. 22*% Array (NFG entries):
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Fine-group smooth (including unresolved resonance) fission

cross sections (MT = 18) starting at the top.

End data block K with a T.

This concludes the input to LAPHNGAS.

4.2. LAPHNGAS Input/Output Assignments

Input/output devices required for LAPHNGAS are as follows:

Logical Number

14
15
16
17
18
19
24
31

46

NDFB (14$ Array)

Use

Input

Printed Output
Punched Card Output
Scratch Device
Scratch Device
Scratch Device
Scratch Device
Scratch Device
Scratch Device
AMPX Interface

Total cross section from the
NPTXS module, used only when
weighting option 7 is selected

Weighting function library,
used only when selected by
input option

ENDF Cross Section Library
(Default value is 11)

The logical unit numbers for the input, printed output, and punched

card output - IS0, ISI, and NPU, respectively ~ are "set" in LAPHNGAS

subroutine LAPHOR. These numbers

can be easily redefined for LAPHNGAS

by changing the appropriate statement in LAPHOR.
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LAPHNGAS Error Messages

Various error stops are included in LAPHNGAS which cause the module

to stop computing and return control to the DRIVER module when an error

condition is encountered.

Exrror Detecting
Number Subroutine
50 LAPHOR
100 PROBL
110 PROBL
133 TERP1
134 TERP1
150 MUSH
200 INTG
400 MUSH
501 PR15
502 PR15
504 PR15
506 PR15

The fatal error returns are as follows:

Explanation

Input error, see code output for an explanation.
Input error, the neutron fine and broad group
energy boundaries must be given in order of
decreasing magnitude in energy.

Input error, arbitrary weighting function
energies must be input in ascending order.
Interpolation code not in range 1-5.

X < 0 cannot be interpolated by logs.

OT not found, check ENDF library file 3,

MT = 1.

The flag indicating dependence of Y(X) on X
is 0, but must be in range 1-5; error is probably
a program bug.

Number of points at which GT is defined

plus number of neutron groups exceeds 5000.
Increase dimension of TAUG in PROBI.

The neutron energy must not lie outside the
range of energies for which the photon yield
is tabulated, or photon distribution given,
check ENDF data.

Interpolation table incorrect - probable
program bug.

File 15 data incompatible with mesh formed

by merger of energy points at which O is
defined and neutron energy group boundaries.
See subroutine PR15, statement 606, for addi-
tional informationm.

Gamma group structure and file 15 data incom-

patible. Check gamma group structure for input

error and then ENDF/B file 15 data files.



Error
Number

507
550
600

603

604

610

620

630

640

701

702

710

Detecting

Subroutine

PR15
MATT
TRC2

TRC2

TRC2

TRC2

TRCZ

TRC2

TRC2

XSEC

XSEC

XSEC
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Explanation

See error message 506,

OT not found, check ENDF library file 3, MT = 1.
Error in determining from which level in a
cascade a transition occurs. If an MT number
for inelastic scattering is input in the 2$
array, the MT numbers for all lower levels
must also be included.

Interpolation table incorrectj see code
output for additional information.

Subsequent cascades for File 12, 1LO = 2

data exceeded the core allocation parameter
MNC (set in MATT). Increase MNC and resubmit
case.

The energy range of the arbitrary weighting
function read in may be incomplete. Check
the 13#% array.

Interpolation table for arbitrary weighting
function read in is probably dincorrect.
Check the 11$ array.

Denominator was < zero in weighting calcula-
tion. Check group structures and 3% array
input.

Interpolation table for 0O, incorrect; check

T
ENDF library MF = 3, MT = 1.

Interpolation table probably in error. See
code output for additional informatiomn.
Cross sections in File 3 cannot be found
corresponding to the MT number written on
unit 15 or unit 17. Check ENDF data.

The energy range of the arbitrary weighting
function read in may be incomplete. Check

the 13% array.




Error Detecting
Number Subroutine
720 XSEC
730 XSEC
740 XSEC
750 XSEC
1001 PHOTON
1002 PHOTON
1200 CRAVE
1210 CRAVE
1220 CRAVE
1230 CRAVE
1250 CRAVE
1300 INGATE
1310 INGATE
1320 INGATE
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Explanation

Interpolation table for arbitrary weighting
function read in is probably incorrect.
Check the 11$ array.

Interpolation table for O_ may be incorrect.

Check ENDF library MF = 3? MT = 1.
Denominator was < 0 in weighting calculation.
Check group structures and 3% array input.
Code is attempting to execute an impossible
path. Check all input relevant to the
weighting options,

First card on unit IEN is not head record.
Ensure that the proper library was mounted
on unit IEN.

Files 12 and 13 both missing from ENDF
library. LAPHNGAS cannot process this
material.

Interpolation code not in range 1 - 5.

X1 > X2, attempting to integrate over a
range where no data is defined - probable
program bug.

XL < X1, attempting to integrate over a
range where no data is defined - probable
program bug.

XJ > X2, see error meséage 1220.

XL > XU, expects limits of integration to

be in ascending order - probable program bug.
Lower 1imit of integral > upper limit of
function - probable program bug,

Upper limit of integral £ lower limit of
function - probable program bug.

No data available within integration limits -

probable program bug,



Error
Number
1330
1400
1410
1420

1440

1450

1460

1510
1520
1530

Detecting
Subroutine

INGATE
LEGMOM
LEGMOM
LEGMOM

LEGMOM

LEGMOM

LEGMOM

BRDGP
BRDGP
REDUCE
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Explanation

Interpolation code not in range 1 ~ 5.

LI flag from File 14 data was not 0 or 1.
Could not find File 14 data.

Isotropic calculation requésted via input
parameter IQA, attempting anisotropic calcula-
tion - probable program bug.

Interpolation table incorrect., Check ENDF
File 14 data.

LTT flag from File 14 was not 1 or 2.

ILO > NPTS, data not available for processing;
see subroutine LEGMOM in the vicinity of statement
755 for details.

Broad group numbers not in increasing order.
Process ID numbers must be 3, 18, or 102.

NBG > NFG, requesting an impossible operations

check input data.
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5.0, SMUG: AN AMPX MODULE
FOR GENERATING MULTIGROUP PHOTON CROSS SECTIONS

J. L. Lucius W. E. Ford, III

SMUG is a revision of the MUGl code incorporating the necessary
programming changes to create a functional module in the AMPX system.
It calculates multigroup photon cross sections with transfer coefficients
represented by a Legendre approximation of an arbitrary order. The
scattering moments are computed from the Klein—Nishina2 equation,

The photo-electric and pair production cross sections are obtained
from ENDF/BS. Three sets of tissue dose factors, Henderson4, Silicons,
and Claiborne, Trubey6 are built in and can be averaged over the
problem group structure. The MUG report is the reference for the
theory used in SMUG and the primary programming differences are out-
lined below.

MUG solves the Klein-Nishina equation by treating each moment
independently. In SMUG the programming is restructured to take advan-
tage of the recursive properties of the Legendre polynomial. This
reduces the impact of the order of Pn as a factor in calculation time.
Reductions by a factor of 5 to 10 have been observed.

SMUG is flexibly dimensioned permitting efficient use of core
storage. Problem size is limited only by total core storage available

rather than the size of any single parameter.

5.1. SMUG Input Data

The following is the input description for SMUG. ANISN-type input
(Section 13.0) is used exclusively except for the title card,
A. Title Card (204A4)
B. General Problem Information
1$ Array (3 entries)
1. NGG - number of gamma groups.
2. NNUC - number of nuclides.
3. LMAX - order of Pn'
2$ Array (8 entries) Default values are set for all parameters in
this array. If all of the default values are acceptable for the

calculation, the array may be omitted.
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=

1, flat weighting.
(Default = 1)

6, arbitrary weighting spectrum to be entered in 6%
and 7% arrays.
2. NWR = number of interpolation regions used to specify the
arbitrary weighting spectrum (Default = Q)
3. NWP = number of points in the arbitrary weighting spectrum.
(Default = 0)
4. NUF = 0, energy-dependent flux,
= 1, photon number flux.
(Default = 1)
5. NSP = number of intervals in outer integral.
(Default = 31) _
6. NPHI = number of intervals in inner integral., (Default = 51)
7. NDS = number of downscatters required. (Default = NGG-1)
8. NDF = 0, no print.
= 1, print a set of dose factors for the problem
group structure. (Default = 1)
= 2, print and punch the dose factors,
End Data Block B with a T.
C. Weighting Spectrum and Group Boundaries

68 and 7% arrays are entered only if MF = 6

6S (2*NWR entries): dinterpolation data for arbitrary weighting
spectrum (NBT(I),JNT(I),I=1,NWR).

7% (2*NWP entries) arbitrary weighting spectrum (per unit energy),
(E(1),W(1),I=1,NWP), ascending in energy. Units of energy are
ev.

8% Array (NGG+1l entries): Gamma group energy mesh in decreasing
magnitude of energy. Energies are in units of eV's, Several
"standard" group structures are built into AMPX and when one
of these is desired this array is omitted. See Section 11.7
for a list of the standard structures.

End Data Block C with a T.
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D. The following array is repeated NNUC times, i.e., input a 10$

array for each nuclide.

108 Array (5 entries)

1. LEMNO - The ENDF/B material number.

2. LORDER - The highest order of Pn to be printed/punched for
this nuclide. (Default = 0)

3. 1ILT ~ Logical number of cross section library for this
material. (Default = 11)

4. MODE = 0, indicates cross section library is unformatted

(binary). (Default = 0)

2, indicates cross section library is formatted (BCD).

5. LPUN Controls printing and punching of Pn cross section arrays.

0, print, no punch.

1, print and punch.
= ~1, no print, no punch. (Default = -1)
= 2, punch, no print.

End each 10$ Array with a T.

5.2. SMUG Input/Output Assignments

Smug requires the following INPUT/OUTPUT devices during an execution.

Logical Number Purpose

Input
Printed Output
Punched Card Output

14 Scratch
15 Scratch
26 AMPX Interface which Contains the
Multigroup Gamma Libraries
ILT (supplied by user Cross Section Library
in 10$ array of
input)

5.3, SMUG Error Messages

When errors are encountered which SMUG cannot overcome, one of the
following messages will be printed and control returned to the AMPX DRIVER.
Message: CORE USED XXXXXXXX LIMIT XXYXXXXXX




Detecting Routine: SMUG

Cause: Inadequate space available. Reduce problem complexity or
increase space allocated in SMUG main program.

Message: MATERTAL XXXXXX NOT ON ENDF TAPE

Detecting Routine: FINDXS

Cause: Self-explanatory, check input data and contents of ENDF
library requested.

Message: FILE 23 OF MATERTAL XXXXXX NOT ON ENDF TAPE

Detecting Routine: FINDXS

Cause: Self-explanatory, check contents of ENDF library requested,

Message: SECTION XXXX OF FILE 23 OF MATERIAL XXXXXX NOT ON ENDF TAPE

Detecting Routine: FINDXS

Cause: SMUG expects to find reaction types 501, 502, 504, 516,
602 in file 23. The calculation cannot be performed if
these data are not available.

Message: STOP IN FINDXS, NRI, XXXXXX NPI XXXXXX

Detecting Routine: FINDXS

Cause: Programming error, ENDF data more voluminous than antici-
pated. Programming changes are required in subroutines
SMUG and FINDXS.

Message: DATA FOR MATERIAL XXXXXX SECTION XXX ARE TEMPERATURE

DEPENDENT

Detecting Routine: FINDXS

Cause: This version of SMUG does not accept temperature dependent
file 23 data,

Message: ENERGY ARRAY OUT OF SEQUENCE MATERIAL XXXXXX SECTION XXXX

Detecting Routine: FINDXS

Cause: Energies not in increasing order, check ENDF data

5.4, SMUG Warning Messages

When data is not defimed by ENDF to cover the entire energy range

required by the problem, SMUG defines the cross sections in the unde~

fined range as zero, prints a warning message, and continues the

calculation. If any of these warnings should occur, the user must

assess the validity of the calculation.
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6.0. CHOX: THE AMPX MODULE FOR CROSS SECTION INTERFACE MANIPULATION
N. M. Greene J. E. White

CHOX is a module which serves to combine the various cross section
interfaces produced in AMPX. AMPX can make neutron libraries (XLACS),
gamma libraries (SMUG), photon production libraries (LAPHNGAS), and
coupled libraries (this module -- CHOX). All these libraries are written
in the same format. CHOX is mainly intended to take a neutron interface,
a gamma interface, and a photon production interface and prepare a coupled
interface. In addition, the new coupled information can be combined with

previously prepared coupled information.

6.1. CHOX Input Data

The input data for this module is described below:

Data Block 1

0$ Logical Assignments [9]

1. NT1 - Neutron cross sections (Default=23)
NT2 - Photon production cross sections (Default=24)
NT3 - Gamma cross sections (Default=26)
NT4 - Coupled library to be created (Default=1)
NT5 ~ Coupled library to be added to (Default=28)
NT6 - Presently not used (Default=0)
NT7 - Presently not used (Default=0)
NT8 - Scratch device (Default=18)
NT9 — Scratch device (Default=17)

O 0 ~ & U &~ L N

Data Block 1

1$ Control Information [2]
a. NC - number of coupled sets to be created
b. NLIB - 0, no effect,

1, previously made coupled library is mounted.
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T Terminate this data block.
2% Identification numberst for the neutron sets of data [NC]
3% Identification numberst for the photon production sets of data [NC]
4$ TIdentification numberst for the gamma sets of data [NC]

5% New identification numbers to be given the coupled sets of

data [NC]

T Terminate this data block.

+ A zero identification signals that no data of a particular type will

be put in a coupled set.

6.2. CHOX Input/Output Assignments

CHOX uses the following logical units.

Logical Interface
1 New Coupled Library
23 Neutron Cross Sections from XLACS
24 Photon production cross sections from
LAPHNGAS
26 Gamma Cross Sections from SMUG

28 Previously Prepared Coupled Library
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7.0. NITAWL: AMPX MODULE
FOR RESONANCE SELF-SHIELDING AND WORKING LIBRARY PRODUCTION

L. M. Petrie N. M. Greene J. L. Lucius J. E. White

A basic philosophy of AMPX is to retain as much generality as
possible in creating the standard data interfaces, the so-called cross
section libraries. It is felt that this generality does not overtly
affect the programming which has to use the data. Indeed, because of
it AMPX can serve many specialized needs. For example, detailed cross
section sensitivity analyses require each partial cross section to be

retained in full detail and identified.

The AMPX library formats, described as part of Section 11.0 of this
document, are quite general. They allow any number of processes to be
passed. They use the identification schemes from ENDF/B where possible.
They allow any scattering process to be represented anisotropically.
They allow some temperature dependence. Resonance parameters comprise

part of the data, so that libraries tend to be more problem-independent.

Obviously, a transport calculation does not need much of this
detail. NITAWL, which is an acronym for gprdheim'sl Integral Treatment
And Working Library production, has the responsibility for reading these
general formats, for doing resonance self~shielding calculations, and
collecting data into "workable" arrangements such as the format required

by the ANISN, DOT, or MORSE code.

In particular, NITAWL will output working libraries in two forms:
1. on cards or tape or disk for ANISN, DOT, or MORSE, and
2. on tape or disk for the XSDRNPM module discussed in Section 8.0

of this document.

O0f interest is the treatment of resonance nuclides. The LAPHNGAS
module (Section 4.0) passes yields in this case for capture and fission.

NITAWL multiplies the shielded cross section values by these yields to

produce self-shielded gamma production matrices. The actual peutron



resonance self-shielding calculation generally employs the Nordheim
Integral Treatment, though the narrow resonance and an infinite mass

treatment are available as alternate methods.

The following is the input description for NITAWL.

input (Section 13.0) is used exclusively.

Data Block 1

0$ Logical Assignments [9].

modify default values (shown in parentheses).

1.

O 0 N W N

N1
N2
N3
N4
N5
N6
N7
N8
N9
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7.1 NITAWL Input Data

Master Cross Section Interface (1)

ANISN~-type

This array is input only if a user needs to

Working/Weighted Cross Section Interface (2)

Working/Weighted Cross Section Interface (3)

Working Cross Section Library made by NITAWL (4)

Scratch (18)
Scratch (19)
Direct Access Scratch (9)
Scratch (15)
ANISN Binary Library (20)

1$ Integer Parameters [12]

1. MSCM - Number of extra cross sections to be placed above 9,

in the ANISN cross section formats.
for these processes are input in the 5$ array described below.
These cross sections will appear in positions 1 through MSCM
in the order requested in the 5$ array.

MMT - Number of nuclides from the master cross section library
generally mounted on logical NI1.
be made with "resonance' nuclides from a master library but not

from a working/weighted library.

Resonance calculations can

The ENDF/B MT-numbers

MWT - Number of nuclides from a working/weighted library

mounted on logical N2.

MXT - Number of nuclides from a working/weighted library on
logical N3,

where the 2$ array is defined.

The libraries are discussed in more detail below
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MCR - ANISN/DOT/MORSE output trigger.

0, no effect,

|1], cross sections output on cards,

IZI, cross sections output in binary format.

Note - If MCR is input less than zero; i.e., MCR = -1 or -2,

NITAWL will produce a sensitivity library such as is required

for the SWANLAKE2 program. This means that every partial cross

section becomes a set; every expansion coefficient matrix is

set; in addition, the combined matrices normally required are

output, so that this is a more inclusive option.

MXX - Total cross section position in the ANISN formats [3] MSCM.

MS - Within-group scattering cross section position in the

ANISN formats [4] MSCM.

IRES - Number of resonance calculations to be performed.

Resonance data is required in the 3% array discussed below.

IQM - Table length for cross sections in ANISN formats.

[number of groups + MXX]

IPM - Is a previously prepared ANISN library mounted on logical

N9?

0 - no.

1 - yes. Cross sections from this run will be concatenated to
this library. The old data will remain intact. (0]

IPP - Qutput option trigger. For large group structures, NITAWL

can generate considerable output. The table below gives options

for selecting or suppressing the various types of output. [0]

Edit Reaction Edit Tramsfer Edit ANISN
IPP X-Sects Matrices? Matrices
-1 No No No
No No Yes
Yes No Yes
Yes Yes Yes

2This option will edit transfer matrices in the AMPX '"magic

word" formats.
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12, TIFG - print control for ANISN output. If ANISN edits are
selected, ANISN cross sections will be edited through this
order. A O selects all orders. [0]

T Terminate this data block.

Data Block 2

2$ Identification Numbers of Nuclides to be placed on the Working
Library or on an ANISN Library. [MMT+MWT+MXT ]

NITAWL can combine data from three sources to make working library
on logical unit N4, This working library contains only those nuclides
selected and is intended for use by other AMPX modules, such as XSDRNPM
module described in Section 8.0. The MORSE II and KENO II programs
will also access this library. The nuclide identifications are input in
the order:

1. MMT identifications for nuclides from the master library on N1,

2. MWT identifications for nuclides from the working/weighted

library on logical unit N2,

3. MXT identifications for nuclides from the working/weighted

library on logical unit N3.

Within these three groupings, the identifications can be in any order.

A facility is provided for creating duplicate sets for a particular
nuclide. For example, a resonance nuclide might occur in different
compositions, thereby requiring different resonance calculations. To

create a new set, place a unique negative number in the identification

string after the nuclide's identification which is to be duplicated.
As many sets as needed can be had, merely by stringing out negative
numbers. All subsequent references to the new sets of data should use
a positive identification. The values MMT, MWT, and MXT must be in-
creased to reflect the inclusion of these sets.

3% Resonance Data [IRES*15] {IRES > 0}

For each resonance calculation, fifteen items are required. These
blocks of data are placed, one set after the other, in any order in the
3% array. Note that only one 3* array is input. Resonance calculations
can only be performed on resonance nuclides from a master library. The

fifteen items are:
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Nuclide's identification on the master library.
Temperature (°K).

Geometry for Nordheim Treatment

0 - homogeneous,

1 - slab,

2 - cylindrical,

3

Absorber lump dimension in centimeters; i.e., the thickness

spherical.

of the slab or radius of a sphere or cylinder. A zero is used
for the homogeneous case.

Dancoff correction factor.3 This factor corrects for shadowing
effects due to the presence of other absorber lumps (e.g., fuel
elements) in the neighborhood of the lump being calculated.

It is zero for the homogeneous and the one lump case.

(om)eff’ the effect moderator cross section per absorber atom.

o = +0 +o0
( m)eff dpo m e ?
where
gpo = absorber potential scattering cross section
oy = moderator cross section per absorber atom,
1
0o = effective escape cross section = =— ,
LN
a

% = mean chord length in the lump. The factor, L, is
strongly geometry dependent and can be determined
analytically only for very simple cases. Monte Carlo
routines4 are available which allow its calculation
for very general geometries.

This cross section is only used in the unresolved calculation

and does not affect the Nordheim Treatment.

Na’ absorber number density in the lump.

Treatment of absorber's contribution to the collision density.

1 - Nordheim integral method.

2 - narrow resonance approximation.

3 - infinite mass approximation.
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9, Atomic mass of the first moderator in the lump.+ The resonance

routines have provisions for treating two moderators.

10. Og17 first moderator scattering cross section per absorber
atom.
N
1
ag = —0 moderat
sl Na s (moderator 1) ,

where Nl is the number density of the first moderator.
11. Treatment of first moderator's contribution to the collision
density.
0 - no first moderator.
1 - Nordheim's integral method.
2 -~ asymptotic approximation.
12. Atomic mass of the second moderator in the lump.

13. the second moderator scattering cross section per absorber

g
s2?
atom.

14. Treatment of the second moderator's contribution to the collision.

density.
0 - no second moderator.
1 - Nordheim's integral method.
2 - asymptotic approximation.
15. Volume fraction of the absorber lump in the cell. This parameter
is used for calculating ''cell-averaged' resonance cross sectioms.
4* Thermal Scattering Kernel Temperature for Nuclides Selected (°K) [MMT]
Scattering kernels are sometimes provided at several temperatures
for a nuclide. NITAWL will pick the one closest to the temperature input
in this array. This array has no effect for sets of data with zero or
one thermal kernel.
5% Extra Cross Section MT-numbers. [MSCM]
These are the ENDF MT-numbers of the cross sections which are to
be placed above the absorption cross section in the ANISN cross section
tables.
T Terminate this data block.

"This is a moderator in the lump. The parameter 2 and the Dancoff correc-
tion factor take into account the effect of a moderator surrounding a
fuel lump in the Nordheim Treatment.
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7.2. NITAWL Input/Output Assignments

NITAWL typically requires the following input/output devices

during an execution:

Logical Number Purpose
N1 (1) Master Cross Section Library
NZ (2) Previously Prepared Working/Weighted Library
N3 (3) Previously Prepared Working/Weighted Library
N4 (4) New Working Library
5 Card Input
6 Standard Output
7 ANISN Punched Cards
9 Direct Access I/@ (Scratch)
15 Scratch Device
16 Scratch Device Sensitivity Option Only
18 Scratch Device
19 Scratch Device

20 ANISN Binary Library
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8.0. XSDRNPM: AMPX MODULE WITH ONE~DIMENSIONAL
Sn CAPABILITY FOR SPATIAL WEIGHTING

L. M. Petrie N. M. Greene

The XSDRNPM module is provided in AMPX for two purposes:

1. to provide a one~dimensional transport calculation capability
for calculating reaction rates, eigenvalues, and critical
dimensions, and

2. to allow spatial cross section weighting to be performed.

XSDRNPMT differs from its predecessor, XSDRNl, in several important
respects.

*It will do coupled neutron-gamma calculations.

*It allows any mixture to be represented to an arbitrary order

of anisotropic representation.

*It will do an adjoint calculation.

*It is considerably more efficient in the manner in which data

storage is used and, hence, will run much larger problems in less

core storage.

*The resonance calculation is removed and is provided in AMPX in

the NITAWL module (Section 7.0).

*It employs improved thermal flux scaling techniques for better

problem convergence.

*Input specifications have been re-ordered, and more defaults have

been provided to make the use of this module easier.

*It will calculate Sn constants for any even order for any of the

three one dimensional geometries available.

*Mixture-dependent fission spectra are calculated and used in

XSDRNPM, which takes into account all fissionable nuclides in a

problem.

TXSDRN with Petrie Modifications.
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The collapsed cross sections from XSDRNPM are written as an AMPX
weighted library on logical 3 which can be used directly by the module
to do transport calculations. They can also be output on cards or in
a binary format suitable for the ANISN, DOT, or MORSE codes. Four
weighting options are provided:

1. cell weighting, which generates cross sections consistent
with mocking up a cellular configuration as a homogenized
region; wviz., the spatial '"disadvantage factors'" are taken
into account in the cross section weighting,

2. zone weighting, which produces a set of cross sections weighted
over each material region in which a nuclide occurs,

3. '"region" weighting, which produces one set of cross sections
for a nuclide but weighted over a composite spectrum made up
of all spectra from zones where the nuclide is present,

4. "inner" cell weighting, which performs a cell weighting as in
1 but only over the N regions selected by the input. This
allows one to mock-up a calculation which can include non-zero
leakage at the outer boundary of the cell; e.g., an explicit
cell mock-up can be described within a homogeneous description
of a reactor.

The identification numbers for the nuclides on logical 3, the weighted

library, are formed from the original identification number as follows:

a. for zone weighting the original identification is prefixed by
the zone number in which a nuclide occurs. Note that zone
weighting, in many cases, will produce several sets of cross
sections for each nuclide,

b. for all other weightings, the identification remains identical
to the original.

A variety of options is provided to use for calculating transport

cross sections needed in diffusion theory applications. For all weighting
options above, XSDRNPM calculates transport cross sections based on the

so—called "inscatter" and "outscatter" approximations.
<o

Inscatter: Gtr(E) = Ot(E) - §§%iﬁ_v/ﬂ dE'Ol(E'+E)j(E')

0
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Outscatter: Otr(E) = Ot(E) - ucS(E)

Four options are provided to use for the current weighting term,
j(E), in these approximations.
1. The first moment of the flux, @l, is calculated by zone; the

weighting function is the absolute value;

. . g
1.e.,3g%|/ <I>l|.
zone
2. The weighting function is DBZCDO plus the integral of | times
the angular flux in each zone;
1
. . 2 > >
i.e., Jg ~ DB @g + dr du b (g,r,u)

zone -1

3. The weighting function is DB2<I>0 plus the right leakage from
the system;
1
. . 2 .
i.e,, Jg ~ DB @g +f du wo(g,outside,u).
-1
4. The weighting function is the scalar flux divided by a macro-

scopic total cross section;

In cases 2 and 3, if a cell is mocked with no outside leakage; e.g.,
if DB2 = 0 and the cell has a white or reflected outside boundary, XSDRNPM

will use the scalar flux as a weighting function;

; P -
i.e., Jg @O.
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8.1. XSDRNPM Input Data

The input data to XSDRNPM consists of a title card and up to five
data blocks, depending on the particular problem. All data in these
blocks is entered using the ANISN formats discussed in Section 13.0 of
this document.

In the description which follows, the quantity in square brackets
is the number of items in an array. The quantity in braces is the con-
dition which requires the array to be input. If no condition is speci-
fied, an array must be input. Default parameters that are used if an
array is not input are shown in parentheses if non-zero.

Title Card - Format (20A4)

This is the title card for the problem. Tt will be used to label

the problem output.

Data Block 1

This block contains information to set up various array dimensions
and most calculational and editing options. Various convergence criteria
and special constants can be input.
1$ General Problem Description [15]

1. IGE - problem geometry (1)

0 - homogeneous

1 - slab

2 - cylinder

3 - sphere

IZM - number of separate material regions or zomes. (1)

IM - number of spatial intervals in the problem. (1)
IBL - the boundary condition at the left-hand boundary of the
system . (1)

0 ~ vacuum boundary

reflected boundary

1
2 periodic boundary
3

white/albedo boundary




10.

11.
12.

13.

14.
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IBR -~ the boundary condition at the right-hand boundary of the
system. (1)

vacuum boundary

reflected boundary

0

1

2 - periodic boundary

3 - white/albedo boundary

MXX ~ the number of compositions used in the problem mockup.

MS - the number of entries in the mixing table which specifies

the makeup of the MXX compositions.

ISN - the order of angular quadrature to be used. If ISN > O

XSDRNPM will calculate a default angular quadrature.

ISCT -~ the order of scattering. Flux moments will be calcu-

lated through this order.

IEVT - the type of calculation. (1)

0 - fixed source

1 - k calculation

2 - o calculation (flux is assumed to have an e_OLt time
variation)

3 - inoperable in present version

4 - zone width search

5 - outer radius search

6 - buckling search

IIM - the dinner iteration maximum used in an Sn calculation.

ICM - the outer iteration maximum. (10)

After ICM outer iterations, the problem will be forced into the

termination phase and the program will continue as if full con-

vergence was attained. A message to this effect is printed.

ICLC - theory option. (0)

0 - use S, theory always

N - use alternate theory (diffusion or infinite medium) for N
outer iterations, after which revert back to S, theory.

ITH - forward/adjoint selector. (0)

0 - solve the forward Boltzmann equation.

1 - solve the adjoint Boltzmann equation.

(10)
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IFLU - Sn solution method. (0)

0 -

use the '"diamond-difference' model, but use the "step' model

if negative fluxes are encountered.

use the '"diamond-difference' model exclusively.

use the "step"

model exclusively.

use the '"weighted diamond-difference" model exclusively.

use the "diamond-difference'" model, but use the "weighted

diamond-difference' model if negative fluxes are encountered.

2$ Editing and Special Options [10]

1. 1IPRT - fine group mixture cross sections. (-1)
-2 - no edits
-1 - edit one-dimensional cross sections
0|_ edit through Py cross sections.
N One-dimensional edits are made, also.
2. ID1 - flux editing options. (0)
Print Print Punch®
ID1 Angular Fluxes Scalar Fluxes Scalar Fluxes
-1 No No No
0 No Yes No
1 Yes Yes No
2 No Yes Yes
3 Yes Yes Yes

|ID1| > 3 fluxes written on |ID1| in binary format.

%The fluxes will be punched in a format suitable for restarting an

XSDRNPM calculation.

3.

0 ~N O Ut

IPBT - balance

-1 - none

0 - make fine group balance tables

table edits. (0)

1 ~ make fine and broad group balance tables

ISX

- not used in this version.

ISEN - not used in this version.

IBLN - not used in this version.

ISRC
IDM2

not used.

not used in this wversion.




9, 1IDM3 -~ not used.
10. 1IDM4 -~ not used.
3% Various Options [12]
1. 1IFG - cross section weighting. (0)
0 - none required
1l - collapse cross sections
2. IQM - volumetric sources. (0)
0 - none
N - N volumetric source spectra will be input in the 31* array
3. IPM - boundary sources. (0)
0 - none
N - N boundary source spectra will be input in the 32% array
4. 1IFN - starting guess. (0)
0 - flux guess (33* array)
1 - fission density guess (34% array)
>2 - unit on which fluxes are stored in a binary format

5. ITMX -~ maximum time allowed for the flux calculation in minutes.
A value of zero will not terminate a calculation because of time;
otherwise the problem will be forced into the termination phase
when ITMX is exceeded. (0)

6. IDAT1 - external data storage. If IDAT1 is input as zero,
XSDRNPM will automatically select the most efficient means of
storing data.

0 - keep all arrays in core if possible

1 - store mixture cross sections externally on a direct access
device

2 - store cross sections and fixed sources externally on direct
access devices

3 - store cross sections, fixed sources, and flux moments ex-
ternally on direct access devices

7. IPN - not used in this version. (0)

8. 1IDFM -~ density factors. (0)

0 - none

1 - read in density factors in the 38% array
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11.

12.

48 Cross
1.
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IAZ - activity calculation trigger. (0)

0 - none

N - calculate the reaction rates by material zone for N

different processes specified in the 49$ and 50$ arrays

IAI - spatially dependent activity rates. (0)

0 - none

1 - calculate reaction rates in each interval for IAZ processes

IFCT - thermal upscatter scaling. (0)

0 - nomne

1 - use upscatter scaling for accelerated problem convergence

IPVT - parametric eigenvalue search. (0)

0 - none

1 - a search calculation will be made for an eigenvalue other

than 1.0

Section Weighting Options [9] {IFG = 1}

ICON - type of weighting.

—N - inner cell (with N zones in the cell). Cell weighting is
performed over the N innermost regions in the problem.
Nuclides outside these regions are not weighted.

-1 - cell

0 - zone
1 - region

IGMF - number of energy groups in the collapsed sets.

ITP - collapsed output format desired.

0-19 - cross sections are written only in the AMPX weighted
library formats on logical 3. A weighted library

is always written when IFG=1.

20-29 - output in the CCCC ISPTXS® Version 3 format.
30-39 - output in the ANISN/D@T/MPRSE card format.
40-49 - output in the ANISN/DAT/MPRSE binary format on

logical 20.
The various values of ITP (modulo 10) are used to select the
different transport cross section weighting options mentioned

earlier. The options are:
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ITP = 0,10,20,... absolute value of current
ITp = 1,11,21,... DB2® + zone current

ITP = 2,12,22,... DB2® + outside leakage

ITP = 3,13,23,... @/Zt

IPP - weighted cross section edit option (-1).
-2 - none

-1 - edit one-dimensional data

0(_ edit through the P cross section arrays. One-dimensional

N} edits are given. "
IHTF - total cross section position in the ANISN format. (3)
NDSF - within-group scattering cross section position in the
ANISN format. (4)

NUSF - table length in the ANISN formats. (IGMF + NDSF - 1)

IAP -~ ANISN cross section edit. (-1)

-1 - none

0
~ edit through the P
N

MSCM - extra "activity" cross sections in ANISN formats. MSCM

N arrays.

extra cross section types are put above the absorption cross
section position in the ANISN formats. The types are specified

in the 12$ array.

5% Convergence Criteria and Assorted Constants [12]

1.
2.
3.

EPS -~ overall problem convergence. (10—4)

PTC - scalar flux convergence. (10—4)

XNF -~ normalization factor. (1.0)

When IEVT = 0, the fixed sources are normalized to XNF.

For IEVT > O, the fission rate is normalized to XNF.

When XNF = 0.0, no normalization is made.

EV - starting eigenvalue guess.

EVM - eigenvalue modifier used in a search calculation. The

following is a tabulation of recommended values for EV and EVM.



8-10

IEVT EV EVM
0 0 0
1 0 0
2 0 0
3 - -
4 0 -0.1
5 starting outer radius -0.1%EV
6 1.0 -0.1

6. BF -~ buckling factor (1.420892). This parameter is two times
the multiplier on the relaxation length used to get an extra-
polated boundary; e.g., for slabs, the extrapolation distance
is A 0.71)\tr and, hence, BF z 1.42.

7. DY - first transverse dimension in centimeters used in a
buckling correction to calculate leakage normal to the principal
calculation direction; i.e., the height of a slab or a cylinder.

8. DZ - second transverse dimension in centimeters used for a
buckling correction; i.e., the depth of a slab.

9. VSC - void streaming correction. This is the height of a
cylinder or slab in centimeters around a void region.

10. PV - parametric eigenvalue. When IPVT = 1 and IEVT > 1, this
is the eigenvalue on which the search calculation is based.
3
)

12. XNPM - new parameter modifier used in search calculations. (0.75)

11. EQL - eigenvalue convergence for a search. (10~

6S Direct Access Scratch Make-~up [6]

1. NRC8 - number of physical records on logical 8.

2. LRC8 - length in words of a record oh logical 8.

3 NRCY9 - number of physical records on logical 9.

4, LRCY9 - length in words of a record on logical 9.

5. NRC10 - number of physical records on logical 10.

6. LRC10 - length in words of a record on logical 10.

It is highly unlikely that the 6$ will be required as input for
any except very large problems. A message will be printed to indicate

when a change is needed. The efficient selection of values for this
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array is a very complicated process involving consideration of the actual
"direct access' programming in XSDRNPM and should not be attempted by the
casual AMPX user.

T Terminate data block.

Data Block 2

This block contains information on the composition of the materials
used in the calculation. Also included is an array to select special cross
sections for ANISN and an array to identify cross sections written on the

CCCC ISPTXS librarv.

128 Spegial Cross Section ENDF/B Identifiers for Inclusion in ANISN
Libraries [MSCM]

This option allows the placement of "activity' cross sections in
positions one through MSCM of ANISN formatted data. The user must ensure
that MSCM is consistent with other positional parameters given in the 4$
array. Use ENDF MT numbers.

The next three arrays (13$, 14$, and 15%) comprise the mixing table
in XSDRNPM. The entries in the arrays go together in a one-to-one

correspondence to form triplets:

138 14$  15%
M N X

This command instructs that nuclide N is to be added into mixture M with
a concentration (atoms/barn-cm) of X.
13% Mixture Numbers in Mixing Table [MS]

The values range from 1 to MXX.
14% Isotope Identifiers in Mixing Table [MS]

A set of data with this identification must be on logical 4, the
XSDRNPM working library.

15% Isotope Concentrations in Mixing Table [MS]

16$$ CCCC Identification Numbers [MS] {20 < ITP < 29}

This array is input in a one-to-one correspondence with entries in
the mixing table and gives the identification numbers which will be placed
on the CCCC library. WNote that one should limit these numbers to six
digits. If less than six digits are input, the CCCC identification has

the front part filled with zeros. This is important because CCCC
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identification schemes are alphameric (A6). As an example, if one inputs

1234 in the 16$$ array, the actual CCCC identification is 001234.

T Terminate this data block.

Data Block 3 {IEVT = 0}

This block is used to specify fixed sources.

308 Source Spectrum Number by Interval [IM]
31* Volumetric Source Spectra [IQM#IGM]
32% Surface Source Spectra [IPMxIGMxMM]

Each of the IQM or IPM spectra is specified in the 31*% or 32#% array
and are stacked one after the other in that array. A problem cannot use
both fixed and surface sources.

A volumetric spectrum will consist of IGM (number of energy groups)
entries which are the relative integrated values of the source in each
group.

A surface source is always assumed to be on the righthand side of a
spatial interval. It is input as was the volumetric source, except that
each group contains entries for the MM angles in the Sn quadrature chosen
for the problem. Note that a surface source is an integrated value and
is actually a flux condition in the Sn equations.

In the 30$ array, a zero entry specifies that no source is in an
interval.

T Terminate this data block.

Data Block 4

This data block contains starting guesses for fluxes and fission
densities.

33% Flux Guess [IMxIGM] {IFN = 0}

A guess for the scalar flux is specified in the order: all inter-
vals for a group until all groups are exhausted. For fixed source prob-
lems, in the lack of better information, use zeros. For eigenvalue
problems, a non-zero flux guess must be used. The fluxes punched by
using the ID1 parameter in the 2$ array can be used here in restart

calculations.
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34*% Fission Density Guess [IM] {IFN = 1}

This is a guess at the number of fission neutrons produced in an
interval. When IFN = 1, XSDRNPM uses diffusion theory for the first
outer iteration, after which it reverts to the normal mode.

T Terminate this data block.

Data Block 5

This block contains the remaining data needed for an XSDRNPM cal-
culation.

35% Interval Boundaries [IM + 1] (cm)

This array describes the spatial quadrature into which the problem
mockup is divided. The boundaries are non-negative and in increasing
order.
36$ Zone Number for Each Spatial Interval [IM]

Spatial zones should be contiguous.

38*% Density Factors by Interval [IM] {IDFM # 0}

These factors are used to affect a density variation in a mixture
as a function of spatial interval. Zero for a density factor affords
a convenient way for mocking a void region.
39$ Mixture Numbers by Zone [IZM]

The mixture that is in a zone is specified here.
40$ Order of Scattering by Zone [IZM]

This is the order, %, of the San calculation which is desired in a
zone. This number must be no larger than ISCT.

41* Radius Modifiers by Zone [IZM] {IEVT = 4}

These parameters specify the relative movement of the width of a
zone in a zone width search. A zero indicates that a zone's width is
fixed.

42% Weights of the Angles in the Discrete-Ordinates Quadrature [MMT]

Input this set to override those provided by XSDRNPM.

43% Cosines of the Angles in the Discrete-Ordinates Quadrature [MM]

Input this set to override those provided by XSDRNPM.

MM = TSN+l for slabs and spheres,

ISN% (ISN+4) /4 for a cylinder.
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46$ Calculational Option by Group [IGM] {ICLC > 0}
0 - perform discrete-ordinates calculation for this group.
1 - perform a diffusion calculation for this group for ICLC outer
iterations; use discrete-ordinates theory after this.
2 - perform a homogeneous calculation for this group for ICLC outer
iterations; then revert back to discrete-ordinates theory.
47*% Right Boundary Albedos by Group [IGM] {IBR = 3}
A right boundary albedo is specified for each fine group. The
*eturn current is distributed isotropically in angle.
48% Left Boundary Albedos by Group [IGM] {IBL = 3}
As for the 47*% array but for the left boundary. Note that if IBR or
IBL is 3 and the corresponding 47% or 48% array is omitted, XSDRNPM fills
the array with 1.0's affecting a boundary with zero net current and with
isotrépic ﬁeutron return.
49$ Material Number for Activities [IAZ] {IAZ # 0}
50% Process Number for Activities [IAZ] {IAZ # 0}
The 49$ and 50$ arrays provide a means of obtaining the activity for
any process for which cross sections are available in the XSDRNPM calcula-

tion. A representative activity table entry is shown below:

ACTIVITY TABLE ENTRY

49$ 508
M N

This entry specifies that the activity N for material M be calculated for
all parts of the system which contain that material.
51$ Broad Group Numbers [IGM] IFG # 0}

This array contains the broad~group numbers into which the fine
groups are collapsed in a flux-weighting calculation. For example, if
the first five fine groups are to be collapsed to the first broad group,
the first five entries in the 51$% array are 1, etc.

T Terminate this data block.
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8.2. XSDRNPM Input/Output Assignments

The following logical units can be required in an XSDRNPM calculation.

Logical Unit Purpose
3 Weighted Library (Produced by XSDRNPM)
4 Working Library (Input)
5 Card Input
6 Standard Output
7 Punch Fluxes or ANISN Libraries
8 Scratch Direct Access Device for External Cross

Section Storage

9 Scratch Direct Access Device for Mixing and
Weighting Operations

10 Scratch Direct Access Device for External Flux
Moment Storage

16 Forward Angular Fluxes

17 Adjoint Angular Fluxes

18 Scratch Device

19 Scratch Device

20 ANISN Binary Libraries or CCCC ISPTXS Interface

8.3. Error Messages

During the course of a problem, XSDRNPM makes many checks to deter-
mine if input data is in the required form. If inconsistencies are
spotted, a message is printed, and the problem may be terminated. Some
of these messages are listed below along with a brief description of

their possible cause.

CORE N Insufficient core storage, N = required storage
locations.
DATA N N arrays have been input with incorrect length. See

the messages produced as arrays are read to determine
specific arrays.

SN-1 N The Nth entry in the S, quadrature directions is zero.
(43*% array)

SN-2 0 The S, weights do not sum to 1.0. (42%* array)
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SN~-3 0 The sum of the products of S, weights and directions

is not 0.0; di.e., the directions are not symmetric.
(42% and 43% arrays)

FIXS 0 Fixed source calculation requested (IEVT = 0) and
total fixed sources are zero.

Q-HI N A volumetric source spectrum numbered N has been
requested where N is greater than IQM.

B-HI N A boundary source spectrum numbered N has been
requested where N is greater than IPM.

FISS 0 IEVT > 1 and the total fission source is zero.

8101 N The Nth radius is negative.

8102 N The Nth radius is less than the (N-1)th radius.

8103 N Zone N dimensions have become negative in a zone width
search.

MIX N A request has been made to use the Nth component from

the mixing table, but this nuclide has not been requested
from a library.

Several messages may be encountered during an XSDRNPM run as various
discrepancies are detected:
THE FOLLOWING NUCLIDES WERE NOT FOUND
(list follows)
Cause: XSDRNPM has searched the master library, working, and weighted

cross section tapes and could not find the nuclides listed.

*%%k%*% WARNING INTERPOLATION USED IN XX$ INTEGER ARRAY
DATA EDIT CONTINUES
Cause: Interpolation has been requested in an integer array. Care must
be taken to ensure numbers are rounded correctly, when the fixed

point conversion is made.

$

*%%%%%* FILL OPTION IGNORED IN XX

ARRAY
Cause: An attempt has been made to fill any array whose length is zero

or which is already full.

*hkk*% WARNING ADDRESS XXXXXX IS BEYOND THE LIMITS OF THE
XX{ ARRAY
Cause: The address option has been used to modify a location beyond

the limits of the identified array.



Cause:

Cause:

Cause:
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INSUFFICIENT STORAGE FOR WEIGHTING--REQUESTED XXXXXX LOCATIONS
AND HAVE ONLY XXXXX

Self-explanatory. Increasing IDT1 may correct this difficulty.

SUMMARY TABLE STCRAGE INSUFFICIENT SYSTEM TREATED AS ONE ZONE

Insufficient core is available to set up all the arrays needed

for balance tables. Increasing IDT1 may correct this difficulty.

TAPE N Insufficient storage is available to produce a library
tape for another code in the form specified. N loca-

tions needed.

*kkk%k CAUTION #*#*%%% CAUTION ***%% CAUTION #%***

THIS CELL HAS ZERO LEAKAGE--THE SCALAR FLUX WILL BE USED TO
WEIGHT CROSS SECTIONS

The definition of a tramsport cross section requires a leakage

spectrum. A completely reflected cell has been specified.
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9.0. AMPX UTILITY MODULES

N. M. Greene
I.. M. Petrie
R. Q. Wright

During AMPX development, many situations have arisen which require
interfacing with codes external to the system. In some cases, requests
have been made to convert non-AMPX formatted libraries for use in the
AMPX environment. Plotting requests have been received. Processed
libraries containing errors have inadvertantly been produced suggesting
the need for more extensive checking.

This section describes several "utility modules'" which have been
written to alleviate many of the above difficulties and to make AMPX
available for a larger number of applications and users.

The modules discussed are:

Section Module Purpose
9.1 NPTXS Point Files from Resonance Nuclides
9.2 LAVA AMPX Interfaces from ANISN Data
9.3 C@NVERT Convert Old XSDRN Libraries
9.4 REVERT Make 0ld XSDRN Library
9.5 OCTAGN Create a CITATION Library
9.6 COMAND Collapse ANISN Libraries
9.7 ARID Collapse DNA 37-21 ANISN Library
9.8 MAL@CS Collapse AMPX Interface
9.9 RADE Check AMPX Interface

9.10 VASELINE Plot AMPX Data
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9.1. NPTXS -- AMPX Module to Produce Point Data for Resonance Nuclides

NPTXS is provided to allow one to "preprocess' resonance ENDF
nuclides and make point files for the total, fission, elastic scat-
tering, and (n,Y) cross sectiomns.

The library written by NPTXS on logical 31 looks very much like

vFile 3 of an ENDF library. It can be used to augment the ENDF data
selected in an XILACS or LAPHNGAS execution, in which case, these modules
can completely skip '"resonance' processing. One of its more important
uses is to allow one to E%—-weight the data for a resonance nuclide,
Both XLACS and LAPHNGAS cag access logical 31 for this purpose.

Other features of NPTXS are as follows:

1. At present it can process SLBW and MLBW resolved resonance
data. These can be Doppler-broadened using the numerical
integration techniques developed by Cullen and used in the
MINX code. (Note that the background File 3 data will also
be Doppler-broadenéd.

2. TUnresolved processing uses the same techniques employed in

XLACS and originally developed for the MC-2 code.

9.1.1 NPTXS Input Data

ANISN input schemes are employed throughout NPTXS.
Block 1

18 Case Description [1]

1. NNUC - number of ENDF nuclides to be processed.

T Terminate Block 1.

Repeat the following block for NNUC nuclides.
Block 2

2$  Nuclide Selection Array [ 5]
. MATNO - ENDF MAT number for nuclide
NDFB - logical unit containing the data (Default = 11)
IDTAP - check the library label (0/1: no/yes) (Default = 1)
M@DE - ENDF library mode (0,1/2: binary/BCD) (Default = 0)
. NSIGP - number of 0, values (Default = 1)

wm W N
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3% Nuclide Options [4]

1.

RFACT - the resolved resonance region energy mesh is based
directly on this parameter. Points are chosen such that

the ratio of total cross section from point-to-point is
roughly RFACT. (Default = 0.9)

SFACT - number of practical widths over which the RFACT
scheme is used for a particular resonance. (Default = 10)
SIGP - GO for the unresolved calculation (Default = 108)
TDEGIC - temperature in degrees Kelvin for Doppler broadening

the resolved and unresolved regions. (Default = 0)

T Terminate each Block 2 with a T.

Block 3

4% o, array for the unresolved calculation [NSIGP] {NSIGP > 1}
(SIGNL(N) ,N=1, NSIGP)

The 0, values should be input high to low and NSIGP must not

exceed 7.

T Terminate each Block 3 with a T.

a1f NSIGP = 1, the desired O, should be input in the 3* array, and

the 4% array is not required.



9.1.2 NPTXS Input/Output Assignments

The following input/output assignments are required by NPTXS.

Logical Number Purpose

5 Card Input

6 Standard Output
11 (or NDFB) ENDF/B Library
14 Scratch Device
15 Scratch Device
16 Scratch Device
17 Scratch Device
18 Scratch Device
19 Scratch Device

31 Point Files Produced by NPTXS
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LAVA -- AMPX Module to Make AMPX Working

Library from an ANISN Library

LAVA (Let ANISN Visit AMPX) is a module which can take an ANISN

library (neutron, gamma, or coupled neutron-gamma) and transform it to

an AMPX working library which can be used in XSDRNPM. ANISN cross

sections can be supplied on cards (fixed or free-form) or on a binary

library.

9.2.1 LAVA Input Data

Block 1

0$ Logical
. N1 -
. N2 -
N3 -
N4 -
N5 -
N6 -

[« )NV, B

NNUC
IGM
IHT
THS
IHM
IFTG
IPM
IFM

0o N oy B

Definitions (these are defaulted as shown) [6]
ANISN library (20)

AMPX working library (4)

Scratch (18)

Scratch (19)

Input (5)

OQutput (6)

1$  ANISN Library Parameter Data [8]

T Terminate

Block 2

Number of isotopes to be put on new library
Number of neutron groups
Position of dT
Position of 0g+g

Table length

First thermal group
Number of gamma groups
Format of ANISN library
-1, binary

0, free-form BCD

1, formatted BCD

Block 1

2$ Identifiers of P. Parts of Nuclides on ANISN Library [NNUC]

0

38  Order of Scattering by Nuclides Selected form ANISN Library [NNUC]
4$ AMPX Identifiers for the Nuclides Selected from ANISN Library

[NNUC]
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7%  Neutron Energy Group BoundariesT [IGM+1]
8% Gamma Energy Group BoundariesT [IPM+1]
T Terminate this block.

9.2.2 LAVA Input/Cutput Specifications

The following devices are normally needed in running the LAVA

module.

Logical Number Purpose
4 AMPX Working Library Written by LAVA
5 Card Input
6 Standard Output
18 Scratch Device
19 Scratch Device
20 ANISN Library

TRead high-to-low in energy (eV).



9.3. CONVERT: AMPX Module to Produce AMPX Master

Neutron Library from 0ld XSDRN Library

A fairly extensive body of multigroup neutron information has been
generated in the past for use with the XSDRN program. The library
formats for this code are somewhat different from those employed in

AMPX. CONVERT serves to 'convert" the older formats to AMPX schemes.

9.3.1 CONVERT Input Data
1$ Case Description [2]

1. NC - number of sets of data to convert (a zero value
converts the whole older library)
2. IFTG - the first thermal group on the old library (with
the standard 123 group XSDRN libraries, IFTG = 94)
2$ Library Logical Definitions [2]
1. N1 - Old XSDRN Library is mounted on this logical number
(Default = 2)
2. N2 - New AMPX Library is produced on this logical number
(Default = 1)
3%  Scratch Logical Assigpments [2]

1. N3 - Scratch device (Default = 18)
2. N4 - Scratch device (Default = 19)
T Terminate this block.
Block 2

4$  Identifications for Nuclides to be Comverted [NC]

T Terminate this block.

9,3.2 CONVERT Input/Output Specifications

CONVERT generally requires the following input/output devices to

be made available.

Logical Number Purpose
1 AMPX Interface Produced by CONVERT
2 0ld XSDRN Library
5 Card Input
6 Standard Output
18 Scratch Device

19 Scratch Device
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9.4. REVERT —-— AMPX Module to Produce Neutron
Libraries for the 0ld XSDRN Code

REVERT is provided to allow users who wish to retain XSDRN capability
to use libraries produced in AMPX. 1Its function mirrors that of the
CONVERT module.

REVERT is not flexibly dimensioned. 1Its dimensions are set to

handle group structures on the order of the XSDRN 123 group structure

and smaller group structures.

The input data uses FORTRAN formatting as opposed to the ANISN-
type data generally used throughout AMPX.

9.4.1 REVERT Input Data
Card 1 (6I12)

1 NNNC - Number of sets to be converted

2. NPREL - Elastic matrix print flag (0/1 = no/yes)

3. NPRIN - Inelastic matrix print flag (0/1 = no/yes)
4. PPRZN - n2n matrix print flag (0/1 = no/yes)

5. N8 -~ AMPX neutron interface (Default = 21)

6 N9 — New XSDRN library in old format is made here

(Default = 22)
Card(s) 2 (4112) -- NNNC Cards
1. NID:.L - AMPX Identification of the set of data
2 NIDNi — XSDRN Identification of the converted set
3. ITi - Temperature desired (°K)
4

IRESi - (0/1 - no/resonance nuclide desired)

9.4.2 REVERT Input/Output Specifications

REVERT generally requires the following devices.

Logical Number Purpose

5 Card Input

6 Standard Output

14 Scratch Device

15 Scratch Device

16 Scratch Device

17 Scratch Device

18 Scratch Device

19 Scratch Device

21 01ld Format XSDRN Library

22 New AMPX neutron interface




9.5. OCTAGN - AMPX Module to Produce CITATION Libraries

From AMPX Working Libraries

OCTAGN (01d CITATION Tapes from AMPX Generated Numbers) is a module
to make CITATION libraries from AMPX weighted libraries. It is somewhat
less convenient than the CITATION option in the old XSDRN code and is
presently restricted in that the sets will not interface properly with
CITATION depletion calculations. However, it does afford a way of making
libraries to use with 1, 2, or 3-D diffusion and perturbation calculations

in CITATION.

9.5.1 OCTAGN Input Data
OCTAGN will make a CITATION library from an AMPX weighted library.

(Note that n2n's are included in the scattering matrices. This means that
CITATION libraries from OCTAGN will not interface properly with depletion
calculations in CITATION, but k-calculations, perturbation calculations,
etc. should be actually improved.)
Title Card (20A4) for case
Block 1

1$ Case Description [7]

1. NFILE - number of CITATION "Files" to be created.

NUP - number of upscatters allowed.
NDOWN - number of downscatters allowed.
LOGWT - logical number for AMPX weighted library (Default = 3).
LOGCIT - logical number for CITATION library (Default = 22).
NCHI - not used.

N Oy W N
. . ° £ . L4

NFIRST - first file to be made. This allows appending the
new files to an old CITATION library.
T Terminate Block 1.
The next 2 blocks are repeated NFILE times.
Block 2
2% NNUC - number of nuclides in this "File".
T Terminate Block 2.
Block 3
3$ 1Identifications for desired nuclides on AMPX working library.
4$ CITATION identifiers for the nuclides in this "File".
T Terminate Block 3.
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9.5.2 OCTAGN Input/Output Specifications

OCTAGN generally requires the following devices to be made available.

Logical Number

3
5
6
18
22

Purpose
AMPX Working/Weighted Library

Card Input
Standard Output
Scratch Device

CITATION Library
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9.6. COMAND - AMPX Module to Collapse

ANISN Cross Section Libraries

COMAND (Collapse Multigroup ANISN Data) is a module for collapsing
ANISN libraries. It accepts cards or tapes; 1t truncates upscatters,
downscatters, combines ANISN data from up to 5 sources, and allows for
stripping groups (neutrons or gammas) from the base library. Several

weighting spectra can be read in and used on the same computer run.

9.6.1 COMAND Input Data
Block 1
1$ ANISN Library Parameters [8]

1. IGM - Total number of groups.
IHT - Position of O
IHS - Position of Og,g- Fine Group Library

IHM - Table length.

IHTF - Position of O- Broad Group Library

IHSF - Position of ©

2.

3.

4,

5. IGMF - Total number of groups.
6.

7. grg

8.

IHMF - Table length.
25 More Data [8]
1. 1IEDIT - 0O, almost no edit.
1, edit collapsed data.

2, edit fine group and collapsed data.

2. NCARDS - 0, no BCD formatted input cross sections.
N, use the Nth spectra to weight BCD formatted
input cross sectiomns.
3. MODE - 0, BCD input is free form.
1, BCD input is formatted.
4. NPNCH - 0, no punch.
1, punch collapsed cross sections.
5. NSPEC - number of weighting spectra that will be read
in the 4% array.
6. NSCRTH - a collapsed ANISN library is written on this

logical number. (Default = 2)



7.
8.
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NUNIT -~ BCD formatted data is input on this logical unit.

NCHI

- position of ¥ in fine group tables, if these are

included in the ANISN library.

3$ Logical Units of ANISN Binary Libraries and Weighting Spectrum

T

Block 2

L%

5%

T

Selectors
1. NTL -
2. NT2 -
3. NT3 -
4. NT4 -
5 NS1 -
6. NS2 -
7 NS3 ~
8 NS4 -

[8]

logical number of

collapsed.

logical number of

collapsed.

logical number of

collapsed.

logical number of

collapsed.

weighting
weighting
weighting

weighting

(Note how NT2 might

cross sections over

Terminate Block 1.

Few Group Weighting
Stack NSPEC sets of

Broad Group Numbers

This corresponds to

XSDRN.

spectra
spectra
spectra

spectra

1st ANISN binary library to be

2nd ANISN binary library to be

3rd ANISN binary library to be

4th ANISN binary library to be

to associate with NTI1.

to associate with NT2.

to associate with NT3.

to associate with NT4.

equal NT1 and allow weighting the same

different spectra.)

Spectra

[NSPEC%IGM]

IGM numbers in this array.

by Few Group

the 28$

array in ANISN and 51$ array in

A zero entry will delete a group. This allows strip-

ping neutron or gamma groups.

Terminate Block 2.

9.6.2 COMAND Input/Output Specifications

COMAND generally requires the following input/output devices to be

available.



Logical Number

2

5

6

7

NT1
NT2
NT3
NT4
NUNIT
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Purpose
Collapsed ANISN Binary Library

Card Input

Standard Output

Punched Output

ANISN Binary Library Input
ANISN Binary Library Input
ANISN Binary Library Input
ANISN Binary Library Input
BCD ANISN Library
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9.7. ARID —- AMPX Module to Collapse the 37/21 Group

DNA Few Group Library in ANISN Formats

The collapser to go with the DNA Few Group Library is a simplified

version of the AMPX COMAND module.

This module, ARID (ANISN Reduction If DNA Few Group Library is Your

Base Cross Section Set), assumes the following:

1. An ANISN library in card image or binary format is mounted on
logical unit 20. It has the ANISN PQ decks stacked with control
cards interspersed as if one were getting ready to run ALCl to
make an ANISN library.

2. A collapsed library will be written in ANISN binary format on
logical unit 18. These can be punched onto cards in the ANISN
free-form BCD format on logical 7.

3. ARID assumes:

a. total number of groups on DNA library is 58 (37 neutron and
21 gamma),

b. the total cross section is in position 3,

c. the within group cross section is in position 4,

d. the table length of the DNA library is 61.

4. One can selectively collapse the data over a built-in spectrum,
or the user may override the built-in data by inputting his own.
The build-in spectrum consists of a 1/E variation joined to a
thermal Maxwellian (300K) for neutrons and has a flat variation

for gamma groups.

9.7.1 ARID Input Data
Block 1

1$ Collapsing Case Description [8]

1. IGMF =~ total number of groups in broad structure.
2 IHTF - position of O in broad structure.

3 IHSF - position of Ogg in broad structure.

4. THMF - table length in broad structure.

5 IEDIT ~ O, almost no edit,

1, edit collapsed data,

2, edit fine group and collapsed data.
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6. NSPEC - spectrum number to use in collapsing (input a zero).
7. NPNCH - 0, no punch,
1, punch collapsed cross sections in ANISN free-form
format.
8. NFM - -1, DNA Few Group Library is in ANISN binary format,
0, DNA Few Group Library is in ANISN BCD free-form
format,
1, DNA Few Group Library is in ANISN BCD fixed form
format.
T Terminate Block 1.
Block 2
4%  Weighting Spectrum (This will override a selected spectrum.)
5% Broad Group Numbers by Fine Group
This corresponds to the 28$ array in ANISN or 51$ array in XSDRN.
A zero entry will suppress a group.
T Terminate Case Data
Note that one can use ARID to convert ANISN library formats, either

BCD to binary or binary to BCD.

9.7.2 ARID Input/Qutput Specifications

ARID generally requires the following input/output devices to be

made available.

Logical Number Purpose
5 Card Input
6 Standard Output
7 Card Output
18 Collapsed Binary ANISN Library

20 37-21 DNA Few Group ANISN Library



allow

9.8.1
Block

9.

8.

Block

2

9-16

9.8. MAL@CS —-- AMPX Module to Collapse

AMPX Neutron, Gamma and Coupled Neutron-Gamma Interfaces

MALOCS (Miniature AMPX Library of Cross Sections) is provided to

one to collapse "Master'" AMPX libraries to smaller group structures.

1. NNEUT - number of neutron fine groups.

2 IGMF -~ number of neutron broad groups.

3 number of gamma fine groups.

4, IPMF - number of gamma broad groups.

5 IWN - neutron weighting option. Input zero.

6 IWG - gamma weighting option. Input zero.

Library Logical Numbers [2]

1. N@LD - logical number of device containing fine group
library (Default = 1).

2. NNEW - logical number of device containing broad group

library (Default = 22).

Neutron Broad Group Numbers by Fine Group [NNEUT]
Neutron Weighting Spectrum [NNEUT]

Gamma Broad Group Numbers by Broad Group [NGAMM]
Gamma Weighting Spectrum [NGAMM]

MALOCS Input Data
1
1$ Case Description [6]
NGAMM ~
2$
T Terminate Block 1.
2
4$
5%
6$
7%
T Terminate Block 2.

MALOCS Input/OQutput Specifications

MAL@CS generally requires the fcllowing input/output assignments.

Logical Number Purpose
1 Fine Group AMPX Master Library
5 Card Input
6 Standard Output
18 Scratch Device
19 Scratch Device
22 Broad Group AMPX Master Library

Produced by MAL@CS
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9.9. RADE -- AMPX Module to Check

AMPX Master Cross Section Libraries

RADE (Rancid AMPX Data Exorcist) is provided to check the multi-

group libraries produced by the various AMPX modules. It will check

neutron, gamma, or coupled neutron-gamma libraries.

In its present version, the checking includes:

1. OT
2. Gin
3. 0Oy
4, C.

g H
5. Oe%

?

g, +0C
a s

?
=¥ 0

G + 0
c

OnY
%, Oeg,0 (grg")

?

partial
in
£

* Ong ¥ Oyt Opg T

6. oy (e7e") $o
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—_——] <1
360(g+g )/ —

In addition to these checks, the code will compute an estimate of

the capture binding energy for each neutron group in a coupled neutron-

gamma set.

sections.

On option, one can request a display of differential cross

9.9.1 RADE Input Data

Block 1
1$ Checking Commands [4]

1.

3.

MMT

MWT

MAN

- Check the AMPX Master Interface on logical MMT.

This can be a neutron, gamma, or a coupled neutron-
gamma library.

- Check the AMPX Working/Weighted Interface on logical
MWT., This operation is not operable in the present
version.

- Check the ANISN binary formatted library on logical
MAN.
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4, IFM - -1, ANISN library is binary formatted;
0, ANISN library is BCD free form;
1, ANISN library is BCD fixed form.

Options [20]

1. I@PT1 - number of angles at which a display of differential
cross sections is desired. These angles will be
equally spaced in the cosine range, -1 to +1. These
edits are for the group integrated cross sections
and not for each group-to-group transfer.

2. I@PT2 - the £, in 1/1000's of a percent, to which checks
are made; e.g., IOPT2=1 is equivalent to 0.0017%
checking. This is the default value when I@PT2 is
not input or when a zero value is input.

3. I¢PT3
Future checking options; skip or input zeros.

20. IPPT20

3$ ANISN Options [7] {MAN # 0}

T
Block 2
48

5%
7%
8%
T

1. NSET - number of ANISN sets to check.

2. IHT — position of Op-
3. 1IHS - position of o _ .
g8
4., TITL - table length.
5. NL - maximum order of scattering.
6. IGM - number of neutron groups.
7. IPM - number of photon groups.

Terminate this block.

{Input only when MAN > 0}

Identification Numbers of PO Sets on ANISN Binary Library

on Logical MAN [NSET]

Order of Scattering for Sets of ANISN Data on Logical MAN [NSET]
Neutron Group Structure, high-to-low in eV [IGM+1]

Gamma Group Structure, high-to-low in eV [IPM+1]

Terminate this block.
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9.9.2 RADE Input/Output Specifications

RADE requires the following input/output assignments:

Logical

5
6
18

Purpose
Card Input

Standard Output
Scratch Device
Scratch Device
Master Library
Working Library
ANISN Library
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VASELINE -- AMPX Module to Plot ENDF

Point and AMPX Group-Averaged Cross Sections

VASELINE (Visual Aids SELected IN Ecstasy) is a plotting module

for AMPX.

It is written to plot point-versus-point data, point~versus-—

multigroup data, or multigroup-versus-multigroup data. Any ENDF array

from files 3, 13, or 23 can be plotted as can any one-dimensional group

averaged neutron or gamma cross section on a master or working/weighted

cross section interface. Selections can be made from any combination of

ENDF or multigroup sources. The number of curves on any plot is arbitrary.

9.10.1 VASELINE Input Data

Block 1

1$ Plot Selection [2]

T

1.

MPLPT - number of plot commands given below. This is

presently limited to 100 but can be increased with a

simple modification to the "main' VASELINE subroutine.

IPLPT*-0 points only

1 lines between points
2 points and lines
3 histogram

Terminate this block.

Block 2 This block of 3 arrays will be repeated MPL@T times.

3%

Identifiers
1. NPL@T
2. MT

3. IDM

4., IDW

of Data to be Plotted [5]

the plot number on which the data selected by this
block will be plotted.

the process to be plotted. ENDF process identifiers
are employed where applicable.

the identification number of a set of data on an
AMPX Master Interface which contains the "MT"

data. A zero indicates that this command does not
select from a master interface.

the identification number of a set of data on an

AMPX Working Interface which contains the "MI" data.

*This parameter applies to data taken from ENDF libraries only.
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the ENDF "MAT" number for the set of data which

contains ""MT".

4$ Library Selectors [5]

{Omit this array if default values are acceptable.}

1. MMIN
2. MWIN
MENDF
4. MPDE
5. MFILE

logical number of AMPX Master Interface

(Default = 1).

logical number of AMPX Working Interface
(Default = 4).

logical number of the ENDF library (Default = 11).
tape mode of MENDF (Default = 1 for binary).
file number containing ENDF data (Default = 3).

(Note that data can only be plotted from files 3, 13, and

23 in the present version of VASELINE.)

5% Plot Range

1. ELY
2. EHI

[2]
low energy limit of plot (eV).

- high energy limit of plot (eV).

This array can be omitted, in which case the range is

automatically determined to be the full range of the data

selected.

T Terminate Block 2.

9.10.2 VASELINE Input/Output Requirements

VASELINE generally requires the following I/@ assignments:

Logical

5

6

18
MMTN (1)
MWTN (4)
MENDF(11)
CRTTAPE

Purpose
Card Input
Standard Output
Scratch Device
AMPX Master Interface
AMPX Working Interface
ENDF Library
€RT Plot Tape
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10.0. SAMPLE PROBLEMS

N. M. Greene

This section will demonstrate some of the major capabilities of the
AMPX system, by presenting the input and condensed output of several
sample calculations. In some cases, the problems may appear "ill-con-
ceived" due to the execution path selected. However, they are purposely
designed to demonstrate the power and flexibility of this modular system.

To conserve space, the outputs are presented in very abbreviated
form, but are extensive enough to serve as "check cases'" to use in making

AMPX operational on another computing system.

10.1. Problem 1

This calculation will produce P5 coupled neutron-gamma cross sections
for the ENDF-IV evaluations of hydrogen and oxygen in the 37 neutron group,
21 gamma group DNA shielding structure. The neutron weighting is 1/E
tied to a Maxwellian spectrum at “v0.125 eV. The gamma weighting is flat.
Cross sections are produced in the ANISN binary formats on punched cards.

On the 360/91 at ORNL, the calculation requires 410K bytes of storage
and 1.43 minutes of CPU time. AMPX modules XLACS, LAPHNGAS, SMUG, CHOX,
and NITAWL are required. The RADE module is also employed to check the
coupled library.

The input data are shown on the following page with an abbreviated

and annotated listing of the output following that.



THIS 1S THE TOP Of AMPX EDIT OF MINPUT

MODULE xLAaCS HAS BEEN cALLED

SAMBLE PROARLEM 1
HYDROGEN AND OXyGEN

IN 3T GROUP STRUCTURe
USING 1/E=TO-MAXWELETAN WETGHTING X]’ACS
VERSION 1v ENDF EVALIATIONg

183 1 2 37 1 ¢ 3¢5 201 F2 1

h i THF 37 GRUUP STRUCTURE Is BUILT IN
HYDROGEN 1269

7083 2M269 0 5 g T

OXYGEN 1276

7088 2R1276 0 5 g T

T

T

MODULE xLACS 18 fINISHFD, USER CORE 0080 SYSTEM CODE 000
MODULE L APHNGAS HAS BEEN rALYED

LAPHNGAS RUN FUR HY¥DpOGEN aND OXYGEN

1s$ 2 37 21 5 1 L
T THE 37 AND 21 GRAUP STRUCTURES ARE BUILT IN

1438 1269 S E T
1488 1276 S E T

MODULE LAPHNGAS 1S pINISHeD. USER CODE 0000 SYSTEM CODE 000
MOBULE SMUG HAS BEFN cALI ED

SmUG RUN FOR HYNROBEN AND aXYGEN

I Tea o | SMU
I THE 21 GRQYe STRICTURE IS BUILT IN

1088 8 5 40 2 E 7
1088 1 5 40 2 b 7

MOBULE sMUG 15 FINISHFD. USER CODE 00860  SYSTEM CQDE 000

MOBULE rHOX HAS BEFN AL ED

153 2 0 1 CHOX

2%% 1269 1276 3535 k249 1274 455 1 8 %%% 1269 1276 T

MODULE cHOX 16 EINISHED. USER CODE 0080  SYSTEM CODE 000

MODULE RADE HAS BEFN ALt ED

158 1 E 7 RA’DE
MODULE RADE 1S £INISHED. USER CODE 0080  SYSTEM CODE 000

MOBULE NTTAWL HAS BEFN rAL) ED

18 0200 1 ET
2%% 1269 1276 1 NIM

MOBULE NITAWL IS £INISHeD. USER CODE 006  SYSTEM CODE 000

Al



A STANDARD

XX XX
xX XX
XX XX
XX XX
Xx XX
XXX
XXX
Xx XX
XX XX
XX XX
%X XX
X% XX

00nn0n0
000000000
00 00
00 oy
00 oV
00 00
00 ov
00 ov
00 0v
60 00
000000000
0000000

1% aApRAY
3% ARRAY

o7

o7

LL
LL
LL
LL
LL
Li
Lt
LL
Lt
LL
Lyt by L
LLiLLLib b b

55558508555
5566565555585
95
35
95
85c55555555%
55£55555555=5
85
85
55 5
55£5555555555
5555555555

34333334331
3323333333333
33 13

33

33

333

3313

13

33

33 33
3373333333313
32333333331

% pNTRIEq RFEAD

6 ENTRIES READ

AAAAANAAA
AAAAAAAAAAA
pA AA
AA AA
AA AA
AAAARAAAAAAAA
AAMAAAAARAAAA
Y AA
AA AA
AR AA
LY AA
AA AA

a®a,®
sas,"®
(A ENTA

°0a

cCrccCCecce
Cccecccecececce
cc cc
cc

Ccc

Ccc

Cc

cc

cc

Ce cc
CcCeccccececcce
cceccceeccc

11

111

1111

11

11

11

11

11

11

11
11111111
n1llin

5555555555555
5555555555655
55
55
55
555855555555
5555555555555
55
55
55 55
5555555555555
55555555555

85555555558
SSSS5555555SS
sS SS
SS
SS
555555555555

55555555555$

SS
SS
SS Ss
S55595555558S
$555555555%

7177117777777
IARARRARRAAAI
77 77
77
77
17
17
77
77
17
77
77

44

444

4444

44 44

44 44

44 44

44 44
444444444444
4444666440440

44

44

44

A teader

the out

mod

/77
144
144
144
144
7/
7/
4
144
144
’/
/7

s,000
sa000
LR Y

a9 Sepammcs

otmMvarious

LAARAARAARARAI
777777771777
77 17
77
17
77
77
77
77
17
77
77

22222222222
2222222222222
22 22

22
22
22
22
22
22
22
2222222242222
2222222282222

37 NFUTRAN GRUNP STRUCTURE HMAS BFEN INSERTED FOR YOU AND wILL RE USED UNLESS YOU OVERRIDE IT

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
8555555555555
55555555555

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555

¢l



AN XSDRN TAPE Wyy | Be WRITTEN WITH THE AUSPICIOUS TITLE

LI A2 ARSI I A AT S 2T PR A AL AL AT R IR S L N AL X e AL I R S LT 2 A 2 IR LR Y 22

SAMPLE PROBLEM )

HYDROGEN AND OXygEN

IN 37 GROUP STRucTURE

USING 1/F=TO-MAXWELL vAN WEYGHTING
VFRSION 1V ENDF pVAL)ATIONg

—

XSDORN Tapf IDENTIFICRTION
NUMBER oF wnUCL IpgS 2
NUMBER oF ENERGY GRO/PS 37

TRANSFER INTEGRATION MESH=-SRCE
TRANSFER INTEGRATION MESH=SINK
ENDF TAPE IDENTIFICATIGN

NUMBER aF THERMat, GRAUPS 1 ENDF TAPE MODE (FAST DATA)
WEIGHTING OPTION 0 PEAK TEMPERATURE (MAXWELLIAN)
QUTPUT 1 ISTING OpTIONS
RESONANCE DATA 1
1~-DIMENSTONAL ARRAYXS 1
ELASTIC SCATTERING 2
THERMAL SCATTERING 2
INELASTIC SCATTERING 2
N2N TRANSFERS 2
MUk TI6ROUP STRUCTURE
GROUP ENERGY RANGE LETHARGY RANGE GROUP ENERGY RANGE
1 1.6905F 07 = 71,9640¢ 07 «0.675 « =(0.525 20 1,1080F 06 ~ 1,8268E 16
2 1.4918E 07 = 7.6905¢ 07 ~0,525 = m0,400 21 5.5023E 85 « 1,10806 né
3 1.4191F 07 = 71.4918¢ 07 =0-400 « =04350 22  1.5764FE B5 = 5,5023F 5%
4 1,3B40E 07 = 7.4191F 07 0,350 « =0.325 23 1.1109€ 85 = 1,9764E nS
5  1.2840FE 07 = 1.3840r 07 ~0¢375 = =0e250 24  S.2473E 04 = 1,1109E 05
6 1.2214F 07 = 71.2B40¢ 07 =0,258 « =00200 25 244TB8E 04 = 5,2475E a4
T 1.1052E 07 =~ 1.2214p 07 =04200 - =0,100 26 241B75E 04 ~ 2,4788E né
8 1.0000E 07 = 7.1092¢ 07 ~0,100 = 040 27 1.0333F G4 - 2,1875E n4
9 9,0484F 06 = 71.0n00F 07 0,0 - 04100 28 3¢3546F 03 = 1,0333F n4
1 8,1873F 06 = 9.0484F 06 0,108 « 0.200 29 1.2341F 93 = 3.3546F n3
11 7.4082F 06 = p,1873¢ 04 0,200 = 04300 30 5.829%F 92 « 1,2341F a3
12 6,3763F 06 = 7.4082¢ 04 0,300 - 00450 3] 1.0130F 02 =~ 5,8295F 52
13 4.9659E 06 = £.3763¢ 0¢ 0,450 = 0.700 32  2,9023€ 01 « 1,0130E n2
14  4,7237E 06 = 449659 0s 0,700 - 04750 33 1.0677E 01 = 2,9023E 9l
19  4,0657E 06 = 4,7237¢ 06 0,750 = 0900 34 33,0590 00 - 1,0677€ ql
16 3.,0119E 06 = 5.0657¢ 06 0,900 = 1.200 35  1.1254FE 00 = 3,0590E no
17 2.3852F 06 = 2.0119¢ 0¢ 14200 = 14433 36  441400E=81 = 1,1254F 0o
18 2.3069E 06 = 5,3852F 06 1,433 = 1.467 37 1.0000E=85 = 4,1400E-nl
19 1,8268E 06 = 2.3069F 04 1e467 = 1700

oo Cc o

LETHARGY RANGE

1,708
2.200
2,900
44150
4,500
54250
6.000
6.125
6.873
8,000
9,000
9.750
12,759
13,750
15,000
16,000
17.000

2.200
24900
44150
4.500
50250
64000
6125
64875
8.000
9.000
9,750
11,500
12750
13.750
15,000
16,000
17,000
27631

0L
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COMMENCF PRACESSING NATA FOR

HYDROGEN 1209
70% ARRAY’ 9 pNTRIEg RFAD

0T

XSORN TDENTYFIER 1269 ENDF TAPE MODE (THERMAL DATA) n
ENDF/R MATERTAL 1D (FAQT nATA) 1269 ENOF/R MATERIAL ID (THERMAL DATA) 1269
NUMBFR OF THFRMA, TEMPEFRATURES [} NUMRER OF ATOMS/MOLECULES [
ORDFR OF FAgT EXo COEFp 5 LOGICAL UNIT (THERMAL DATA) 1
ORDFR OF THERMAL EXP CnEFr i}

THE (TAPE) DESCRIPTION Of MATERIAL 1269 1S -

1= H= 1 LAS} EVAL=AUGTO L+STEWART sRaJ,LABAUVE 4P +GeYOUNG
La=45T74 g1977< DIST=MAYT4
LXTTT I FL ey 3 e nNA 4148 MQOD 2 A2 22T 2L EY RIS L2 T2 L AN
AUGUST 1973 COMMENTS aNB CHANGES

1e FCFNT TOTAL MEASUREMENTS BY CLEMENT AND STOLER
FRPT< AND BY HFATON ET Apfs 3NBS< n0O NOT INDICATE
THE NEFD FOR CHANGES AT THIS TIME,

?e THE LPy2 FLAG HAS REEN IMPLEMENTEn IN MF#12y
mT#102 IN VERSION 1V,

3. A NEW ) ISTING HAS BEEN GENERATED FOR THE TOTAL
~ROSS cECTION TO INSURE THAT THE qUMMATION OF THE
pARTIA'S 1S CONSERVED FO HIGHER PRECISTON.

4o THE NOoMAf IZATION AND STANDARDS SyURCOMMITTEE OF
~SEWG pFVYEWED THIS FILE IN MARCH, 1973 aAND

SECOMMeNDED NO CHANGES To THE SCATTERING CROSS
cECTION FOR VERSION IVe

LYY LS TLSVRL L L nNA 4148 MOD 1 RERTREGR G Rt BRB R GRS E RSN

nil



NO
NO
NO
NO
NO
NO
NO
NQ
NoO
NN
NO
No
NO
NO
NO
NO
NO
NG
NOo

- No

NO
No
NO
NO
NO
No
NO

NO F]

NO
NO
No

NO F

NO

NO F

NO
NO
NO

No |

NO
NoO
NO
No

ELAPSED

ELAPSED
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

fad 0 L W ) W e 0 e 0 W ) L 0 20 0 ) ) R O L ) L ) L T ) K L ) ) 0 0 K W 4 0 e L b

ELAPSED

MT#102, GAMMA RAY ANGULAR DISTRIBUTION =+= ASSUMED ISOTROPIC
AT FLL NEUTRAN ENERGIES,

TIME

TIME
DATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATp
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
NDATA
DATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
DATA
NATA

TIME

Oeleg MING

Delg MING

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
EOR
FOR
FOR
FOR
FOR
FOR
EOR
FOR
FOR
FOR
FOR
FOR
EOR
FOR
FNR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
EOR

MATERIA,
MATERIA
MATERIA)
MATERIAY
MATERIA
MATERIAY
MAaTERIAY
MATERIA
MATERIA
MATERIAY
MATERIAY
MATERIA
MATERIAY
MATERIA(
MATERIA
MATERIA)
MATERIA)
MATERIA
MaTERIA)
MaATERIAY
MATERIAY
MATERIAY
MATERIAY
MATERIA}
MATERIAY
MaTERIAY
MAaTERIAY
MATERIAY
MATERIA)
MATERIAY
MATERIAY
MATERIA)
MATERIA)
MATERIAY
My TERIA
MATERIA)
MATERIAY
MaTERIA
MATERIA)
MRTERIAI'
MATERIA;
MiTERIAY

Oels MIN.

1269
17269
1269
1269
1269
1769
1769
1269
1269
1269
1269
1269
1269
1269
1269
1269
1269
1269
1269
1269
1269
17269
1769
1269
1269
1269
1769
1269
17269
1269
1769
1769
17269
1269
1269
1269
1269
1269
1269
1269
1269
1269

REACTION
REACTION
REACTION
REACTION
REACT16N
REACTTON
REACTION
REACTION
REACTION
REACTION

REACTIGN

REACTION

REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTIGN
REACTYON
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION

4===TAPE
l1g===TAPF
17===TAPE
22%==TAPE
23===TAPE
24===TAPE
25===TAPE
2o=~=TAPE
27=~=TAPE
28=~=TAPE
29=~=TAPE
3Q=~=TAPE
31=~=TAPE
32=~=TAPE
33=~=TAPF
34=-~-TAPE
35=«=TAPE
A6-~-TAPE
37-~=TAPE
51===TAPE
S2~~=TAPE
33=-~-TAPE
S4===TAPE
S5==-TAPE
9)1=~=TAPE
103~~=-TAPE
304=-==TAPF
105===TAPE
106~~=-TAPE
107=--=TAPF
F0g=~=TAPE
k0g==~TAPE
110===TAPF
111=-=TAPE
kl2=~=TAPE
}13=-~-TAPE
I14=~=TAPE
F15=~-TAPE
I16==«TAPE
¥17-=-TAPE
11g-~-TAPE
119=-~TAPE

SEARCHED
QEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED

TO
T0
T0
T0
T0
T0
TO
10
T0
T0
T0
T0
T0
T0
T0

T0
T0
T0
TO
T0
T0
T0
T0
T0
TO
70
T0
TO
T0
T0
T0
TO
T0
TO
TO
TO
T0
70
10
T0
TO

MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=1269
MAT=z1269
MAT=1269
MAT=1269

MF =
MF =
MF =
MF =
MF =
MF =
MF=
MF =
MF =
MF=
MF =
MF =
MF=
MF =
MF =
MF=
MF =
MF =
MF =
MF =
MF =
MF =
MF =
MF=

MF=
MF=
MF=
MF=
MF =
MF=
MF =
MF =
MF =
MF =
MF =
MF=
MF=
MF =
MF =
MF=
MF =

WWWUWWWWLRWWUWLWUWRWLWWWLWWLWLRLLLWWWUWWWLWWWUWWW LW WWWwW

MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
1g2
102
251
251
251
251
251
251
251
251
251
251
25)
251
251
251
251
251
251
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ELAPSED TIME Nela MIN.

N0 FILE § DATA FOR MATERIA; 1269 REACTION 16=-=TAPE <EARCHED TO MAT=1269 MF= 7 M7=z 4
NGO FILE 5 DATA FOR MATERIA; 1269 REACTION 17--=TAPE SEARCHED TO MAT=1269 MF= 7 MT= 4
N0 FILE 5§ DATA FOR MiTERIA; 1769 REACTION 18=-=TAPE GEARCHED TO MAT=1269 MF= 7 MT=z 4
No FILE 5§ DATA FOR MATERIA) 1269 REACTION 22+~--TAPE QEARCHED TO MAT=1269 MF= 7 MT= 4
MO FILE & DATA FOR MATERIA; 1269 RFACTION 23-=-TAPF gEARCHFD TO MAT=1269 MF= 7 MT= “
NO FILE 5 DATA FnR MATERIA; 17269 REACTION 24-~~TAPE SEARCHED TO MAT=1269 MF= 7 MT= 4
NO FILE 5 DATA FOAR MATERIA; 1269 REACTION 25===TAPE GEARCHED TO MAT=1269 MF= 7 MT= 4
N0 FILE & DATA FOR MATERIA; 1269 REACTION 28==-~TAPE SEARCHED TO MAT=1269 MF= 7 MT= 4

ELAFSED TIME Oslng MINe

ELAPSED TIME Oelg MIN
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FOTO  JeL FOW'ER ANn C_ HsJOHNSONs PMYS.REV.C2s124 %1970<
For3 el FQW ER ET AL, PHYS.RFV, €8,545 %1973<
HI58 RewW HILI's PHYgeRFVe 109,2105 %1958¢< ]
Hue2 WeHUNZINGER AND PoHUBERs MELVeBHYS,ACTA 35351 %1962<

Jnsg WeB,JONESsJRe, PHYS, REVe 74, 364 %1948<
JORT  CoH JQHRSON AND_ el +FOWLERS PHYS,REV 1620890 %1967<

JOT3  CeH JOHNUSONS PHYSREV, C7,561 %1973«
JUGs  EeT JURGEY AN H,ToMOTZs BULL sAMaPHYS:S0Cs 95 176 $1964<
KY72  WeF,KINNEY ANR F_G.PEREYs QRNL=»4780 %1972<

LA60  ReO.LANe ETeAlss ANL=6172 $1980¢ .

LF68  BeLFEROUy ET Aj'es NUCL., PHYS. Al16s 196 %1968<
L152 AR L ILiJEs PaYS, REV.. 8Ts 718 %1952<
L1766 Dol 1STES AND A4SAYRES, PHYS,REY, 1435745 %1966«
LU70  Bet UNPBERG ET AL.s PHYSICA SCRIPTA 2y 273 %1970<
MASE  HeC MARTIN, PuYS, REV, 93, 498 %1954<
MA62  JeP MARTIN ANp M S.ZUCKER, BULL.AMJPHYS.S0C. 7,72 %1962<
Ma68 DR MAXGON & pl D MURPHYs NUCLe PHYS. Allge 555 %1968<
MCBE Mo MEDANALD £T Ales NUCL,. PHYS, TS5 353 %1966<

MCa6A WeNGMEDTCKEN & W,JACKs NUCL. RHYS, B8y 457 %1966<

ME49  FeMFLKOMIANS PHYS, REV. 7691750 %$1949¢
NET) De0 NEL; IS&PegeBICHANANs PRIVATE COMMUNICATION %1971<
NET2  De0JNELI'IS ANp P,.S. BUCHANAN, DNA=2716 %1972<
NY&S  KeNYBERRs PRIy, cOMM, TO LEONA STEWART %1969<
Oxss AenKAZAKT e PHyS. REV. 99» 95 %1955<

ORTO  VeJ,ORPIAN ET AL, NUCL. SCI, ENG. 42y 352 %1970<
PH61  DenPHII'LIPSy PRIVATE COMMUNIEATION 7O BnL %1961<

SC71  ReA,SEHWARTZy PRTIVATE COMMUNIEATION %1971<
SF62  Koew,SEEMANNSW E,MOQRE, KAPL=2214 %1962¢
S168  VON 1 cICK E7 Apes HELVe PHYS. ACTA 41y ST3 %1968<
SL6S  Eof SLAAGIESY TREYNOLDSs KAPL=M=6452 %1065¢

ELAPSED TIME 0422 MING

ELAPSED TIME Ne2> MINe
No FILE 3 DATA £oR MATERIA)
NO FILE 3 DATA FNR MRTERIA
No _FILE 3 DATA FoR MRTERIA
No FILE 3 DATA FOR MATERIA
Ng EILE 2 DATA FoR MaIERLA,
No FILE 3 DATA FOR MaTERIA
No FILE 3 DATA FoR MRTERILA
No FILE 3 DATA FOR MRTERIA
NO. FILE 3 DATA FoR MATERIA
N0 FILE 3 DATA FOR MaTERIA
No EILF 3 DATA FaR MRTERIA
No FILE 3 DATA FOR MRTERIA
Na_ FILE 3 DATA FOR MATERIA
N0 FILE 3 DATA FOR MRTERIA
No. . FILE 3 DATA FoR MiTERIA
No FILE 3 DATA FOR MAaTERIA
No-EILE 3 DATA EoR MaTERIA

N0 FILE 3 DATA FOR MRTERIA
No FILE 3 DATA FoR MaTERIA;
No FILE 3 DATA FOR MRTERIA
NO FILE 3 DATA EOR.MaTERIA)
No FILE 3 DATA FOR MRTERIA,
No..FILE. 3.DATA EOR MATERIA
No FILE 3 DATA FOR MATERIA
NG FILE 3 DATA rFoR MATERIA
N0 FILE 3 DATA FOR MATERIA;
No FILE 3 DATA FOR MATERIA
No FILE 3 DATA FOR MATERIA
Nao FTLE 3 NATA FOR MATERIA

1276
1776

l276.

1276
1276
1276
1276
1276
1276
1276
1216
1276
12176
1276
1276
1276
1276
1276
1276
1276
1276
1276
1276
1276

1Ay
Py

1276
1276
1276
1276

REACTION

REACTION

REACTION.

REACTION

REACTION

REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTTON
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
REACTION
RFACTTON

la===TAPF
17=-=«TAPF
22===TAPF
23=-==TAPE

2a===TAPE.

25===TAPE
26===TAPE
27-==TAPE
2A===TAPE
29===TAPE
30===TAPE
31===TAPE
I2~==TAPE
33===TAPE
34===TAPE
35===TAPF
de===TAPE
37~==TAPF
90===TAPE
9)~=~TAPE
F05===TAPE
106===TAPE

30B===TAPE

109===TAPE
}lo===-TAPF
Y11=~=TAPF
112===TAPE
113=~=TAPE
Fla=-==TAPF

SEARCHED
SEARCHED
SEARCHED
SEARCHED

SEARCHED

SEARCHED
SsEARCHED
SEARCHED
SEARCHED
GEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED

SEARCHED

SEARCHED

SEARCHED

SEARCHED
SEARCHED
SEARCHED
SEARCHFD
SEARCHED
SEARCHED
SEARCHED
GEARCHED
SEARCHED
cFARCHFD

10

T0
T0
TO
10
T0
TO
TO
T0
70
T0
TO
TO
T0
T0
TO
70
TO
TO
70
T0
T0
TO
TO
10
TO
T0
TO
T0

MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276

MF =
MF =
MF =
MF =
MF =
MF =
MF =
MF =
MF =
MF=
MF=
MF=
MF =
MF =
MF=
MF =
MF =
MF =
MF =
MF =
MF=
MF =
MF =
MF =
MF=
MF =
MF =
MF =
MF =
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MT=
MT=
MT=
MT=
MT =
MT=
MYz
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
M7=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=

5.
51
51
51
sl
51
51
51
51
51
51
51
51
51
sl
51
51
51
102
lo2
107
107
251
251
251
251
251
251
251

30T



NO
NO
NO
NO
NO

NO

FILE
FILE
FILE
FILE
FILE

W W W W

ELAPSED

ELAPSFD

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

3
5
5
[
5
5
5
5

ELAPSED

ELAPSFD

ELAPSFD

DATA
DATA
NATA
DATA
DATA

TIME

TIME
DATA
DATA
DATA
DATA
DATA
DATA
DATA
NATA

TIME

TIMF

TIME

FOR MATERIA;
FOR MRTERIA)
FNR MaTERLA,
FOR MATERTIA
FOR MRTERIA

Qeln MING

0e54 MINe
FOR MRATERIA
FOR MATERIA
FOR MATERIA
FOR MATERIA,
FOR MATERIA
FOR MATERIA;
FOR MaTERIA
FOR MARTERIA;

NDebp MINa

Debpn MINa

Nebpn MIN

1276
1276
17276
1776
1276

17276
1276
1276
1276
1276
1276
1276
1276

REACTTUN
REACTION
RFACTTQN
REACTTION
REACTTION

REACTION
REACTION
RFACTTON
REACTION
REACTION
RFACTION
REACTION
RFACTION

115~==TAPF
116-==TAPF
117===TAPE
11g===TAPF
119===TAPE

l6===TAPE
17=-=TAPF
18===TAPE
22-==TAPE
23==-TAPE
24===TAPF
25~===TAPE
28=-=-TAPF

SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED

SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED
SEARCHED

T0
TQ
TO
TO
T0

70
T0
T0
T0
TO
TO
T0
T0

MAT=1276
MAT=1276
MaT=1276
MAT=1276
MAT=1276

MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276
MAT=1276

MF =
MF=
MF =
MF =
MF=

MF =
MF =
MF =
MF =
MF =
MF =
MF=
MF=

NN N NN ~N N~

Wi www

MT=
MT=
MT=
MY =
MT=

MT=
MT=
MT =
MT=
MT=
MT=
MT=
MT=

251
251
251
251
251
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AN XSDRN MASTER | TBRARY TApE wilLlL BE CREATED ON LOGICal UNIT 23

» ITs IDENTIFIGATION NiMBFR IS 1
# 2 NUCLIUps WAGE BEEN PROCESSEDN
* 37 ENERGY GROyPS # 37 1ST THERMAL GRP

PERTINENT INFORMATION CONCEFRNTNG THIS YAPE IS

[LI ST RL L YA e SR T A AL SIS Ty T 2L IS L 2R LTI P S R SRR AL SRS YR ST L TS LY Ly

»*
SAMPLE pROB, EM 1 hd
HYDRQSEN ANR QXYSEN *
IN 37 GROWP STRUCTURF »
USING }/FE=Tn=MAXWel L TAN WEIGHTING “
VERSION IV pNOF EyALUIATIONS #

#

*

LB B 3% BE B N J

I TY YA EAFTEL LN L A S ST e E YT YA F 2 2SI L2 AL S PR L YL LS SRS AL TR S T PN 2L LY YT

TAnLE 0 F CONTENTS

NUALINE TITLE IDENTIRICATION NUMBER
HYNROGEN 1269 1469
OXYGEN k276 1276
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ONE DIMENSTON AVERAGES FOR HYNROGEN

XSEC In

ki

o
T
o

-

DD~ DN D DN

1

5,323V4F=-01
6.12604F=01
6.67596F=01
6,927170-01
T.25987F=01
7.69677F=-01
A,24a7UnF=01]
Q. 02483F=~0}
9,84747F=01
1.07177F 00
1.16401F Q0
1.28786F 00
1.500lrF 00
1.672309F 00
1.79255F Q0
?.081%aF 00
2.45690F 00
P.65748F 00
2.87298F 00
3.535¢5F 00
4,883%0F 00
R, 123%0F G0
1.151%8F 81
1.38983F 01
1.65985F 91
1.77896F 01
1,860328 01
1.965Y3F 01
2.01747F 01
2.03353F 01
2.040091F 01
2.04559F 01
2.04617F 01
?.04715F 01
2.04882F 01
2.05136F 01
2.07143F 01

2

De32277FE-0
6e124135F =01
6.nT156TE=-01
G210 TE=D])
1epH9RTE=0]
Tar964TE=01
Bed&beBF =01
Fen2481E-N]
FenrbT14FE =01
len7174F 0o
la16448FE 00
1e287R5E 00
1.50015F 0n
leg7235F 0n
1.79252F 00
2e18166F 00
2445547 00
2ea5744E 00
2enT7204F 00O
3.53522F 0
44083055 00
8+12395F 00
1151078 01
l1e28%9a2¢ 01
1eg59a3F 01
Le77803E M
1em6008E 01
lea65r6F 01
2001735E 01
2.n3315E 01
2en4027€ 01
2end4na6E 01
2en4400fE 01
2e064n0F 0]
2en44Q0E 01
2en4400F 0)
Cen44n3E 0)

12469
27

2.68675€-05
2.83341€-05
2,93464E-05
2,97984E~05
3.n0698E-0%
3.,06027E=-05
3.13507€-05
3.2¥B42E-05
3.29410£-05
3,35593E-05
3,4219T7E=-05
3.52373E-05
3.59330E~05
3.63977€-05
3.63252E-05
3.597TR6E-0D5
3.52369E-05
3,471342E-05
3.43741E-05
3,43694E-05
3.53677E-05
5,13733E-05
8,71964E-05
132163604
2,21885E-04
2.938B16E-04
3.,89943E=04
6,32156E~-04
1.18950E-03
1.81401€-03
3.48742E~03
7.28390€-03
1,27107€-02
2.24407TE=02
3.915991E=-02
6,4567T7€-02
2.66U29€-01

101

2468675E-05
2.83341F-05
2¢93464F-05
2+97984E-05
3.00698E~05
3.06027E-05
3.13507E-05
3.21942F=-05
3.,29410E-05
3.35593F =05
3.42197E=05
3.52373F-05
3.59930E~05
3.63977E-05
3.63252E=05
3.59784E~05
3.52369E-05
3.47342E=05
3.43741£-05
3.43694E-05
3.53677E-05
5.13733E~05
B.T71964E=05
1.321636=04
2+21885E=-04
2.93R16E~04
3,89943E-04
6.82156E=-04
1.18950E-03
1.81401E=-03
3.,48742E-03
Te28390E-03
1.27107E=02
2424407E-02
3.91591E~02
6.45677E-02
2¢66029E-01

102

2+¢68675E-05
283341E=05
2093464E=05
2¢37984E~05
3.00698E-05
3+06027E~05
3413507€=05
3421B42F=05
3+29410E=05
3+435593E£=05
3442197E~05
3.52373E=05
3459930E=05
3:63977E=~05
3463252E-05
3¢59786E~05
3052369E~05
3.47342E~05
343741E-05
3043694E=05
3e53677E=05
5413733E~05
B8471964E=05
1432163E~04
2+421885E=~04
2093816E~-04
3.89943E=04
6e82156E~04
1¢18950E-03
181401E=03
3+48742E-03
7.28390£-03
1.27107€=02
2¢24407€-02
3+491591€=02
6445677E=02
2+66029E-01

1099

1.49959E-0F
1.25040E£-0}
4,99605E~02
2.50450E~02
7.49975E=02
4,99824E-02
9.90714E~02
1.0n026E-01
9.99970E-08
1,00004E=01
9.99966E-01
1.,49999E=0}
2.49993E-01
5.,00021E-02
1.50006E~0%
3.0n015E-0}
2.31288E=-0k
3,.33783E~02
2.333396-0)
5,0n0009€=0}
6,99975E=01)
1,25002€ 00
3.49973E~0}
7.50003E=0k
T.49977€=01}
1.25015€-0}
7.,50001E=0}
1.12501E 00
9.99990E=0)
7.49995E=01
1.75001E 08
1.25000€ 00
9.,99996E=-01
1.25000E 00
9,99949E=01
1.00003E @0
6,.85856E 00

IDENTIFIER

1269

-0t
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1

2
a

CDNPR PR WN -

GRP, %
1001001
3.69754E02

GRP, 9

1009009_
4,69609E.02
B8.17824Em02
6,76236E~02
5.84990E~02
5,18573E.02
4.70048E .02
4.,36T45Eap2

3.67696E.02

2.78805En02

GRP, 17
1017v17
2.59535E-n1
3,76047Eap]
2.56914E=01
?.16450E=01
1.68147E=01
1,17721E-01
9.38029E 02
7.81220E.02
6.49505E =02
5,38598E.02
4,45350Ea02
3.85286E.02
3,41517E.02
3,09545E .02
2.87643E.02
?.42157E.02
1.83618E.02

GRP. 28§

1025028
4,81962t a0
5.727564E o

tMT= 2)==HYDROGEN

GRP. 2
1002002
i¢Q0938§'02,
Re82171E=n2

GRP e 1n
1010010
Ge11364E-02
n292425E=02
7e40041E=n2

4el11918E-02

£e29382Fmn2

4069257E=02.

4 2532aE=02
1.95196E=02
2432733E-02
2.52296E=02

GRP. 18

1014018
4237130E=02
?02086RE'02
42698laE=02
202096gE=n2
2. 70445E=02
2,1008gE=02

1247060E=n2

Te17804E=02
0+76040E=0n3
Ael1454E~03
4e712913E=n3
Fe56425E=03
4-8143AE9a3
4+26663E=n3
2.86553E=03
1e59334E=n3

20028541E=03

2,29443E=n3

GRP. 2

1024024
;.0642ﬁE no
Y.3R4Z2nF 00

GRP, _ .3
1003003
1.62667E~82
2.80910F-82
2,13005€-82

GRP, 11
1011011
5,55750E-02
9.71211E=82
8,07438E-82

6.69574E-02

5,53662F-02
4,789715E-02
4,24563E-02
3,8484}F.02
3,57563E-082

3,01047€.02

2.,28272E-02

GRP. .19
1019019
3.03706E=81
5,4396kE-01
4.42006E-01
2.8R081E-01
1,96816F-81
1,65815€-481
1,28813c=81
9,01800F=-62
7.18657E=02
5,908481lE-02
4,97571E=02
4,12603¢-02
3,41163E-02
2.95173€-02
2.61623F-82
2.37149E-02

2,20349E-02

1,85515€-82
1,4066kE-02

GrRP, 27

1027027
5.46749E 00
A.B24T4F 00

1269

1004n04
8,59910F=03
1,61099¢=02

1,35622F=02

1,02841F=-02

GRP, 12

1012012
9.,01576p=02
1,54461p=01
1,28634p=01
120694401
8,86828F=02

7.33300F=02

6,34362F=-02

5462330F=02.

5,09724F=02
4,73592¢=02
3,98726F=02
3,02337-02

GRP, 20
1020020
7.21289F-01
1.01093¢ 00
8.14407g=01
6,61764¢=01

4.31312F=01.

2,94648F=-01
2.48252r=0)
1,92858r=01
143501601
1.07505¢-01
8.96037g~02
Ta449645=02
6,17752r=02
5010790F-02
4441893F=02
3.,91716F=02
3.559057F-02
3.,29883F=02

2.71743F=02

2,10605p=02

GRP, 28

1028028
7.80929¢ 00
8.87097¢ 00

GRP, 5
1005005
2.62491E-02
4,93984E~02
4,58935E~02
3.864126-02
2.92991E~02

GRP, 13
. 1013013
1.67781E=01
2.64924E~01
2.11119€E-01
1.75817£~01
1,46170E-01
1.21213E-01
1,00226E=01
8,67074E~02
7.68598E~02
6.96728E~02
6,4T272E~02
5.44989E-02
4,13232E-02

GRP, 21
1021021
1.29636E 00
1.41654E 00
7.8445TE=01
6,31957E=01
5.135126-01
3,34684E-01
2.28655E=01
1.92645E=01
1,49652E-01
1.04768E=01
8,34915E~02
6,95302E=02
5,7B058E=02
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3.42903E-02
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4.44B03E~01)
3,61439E-01
2.35570£=-01
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3.02004E~02

2+54244E-02

1.92791E-02

1023023
1.76336E 00
1.43957E 60
3:03514E£~01
1.18221€=01
6+54676E=02
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4+28562E~-02
2+79318£~02
1.90830£~82
1.60777E~02
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5,73276E~02
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4,06493E=02
3.,08231€E~02

GRP. 16
1016016
2.74697E-01
44¢31999€E=0]
3,63961E-01
2.82740E~-01
1.97941E=01
1.57743E-01
1.31366E=01
1.09209E-01
9,05625E~02
T.48911E=02
6.47T44E=02

5.74268E=02

5.20521E=~02
4483647E-02
4,07188E~02
3.08755E=02

GRP, 24
1024024
3.99405€ 00
S.14779E 00
1.81269E 00
3.,82181E=01
1.48062E~01
B8.24373E-02
6.64113E-02
5.39641E=02
3.51714E~02
2.40289€E-02
2.02449E-02
1.57267€-02
1.10100E=02
B.77387E=03
T7.30684E=03
6,07484E=03
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1,059826~03
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1933033
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1.9013ska06
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1.12787L=np
Q9975007
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5.37521k-n7
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Te74780E=n3
7e19428E=03
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7.81557E=n4
Fed7104E=n4
42 3603qgE=n4
26313nE=n4
2e01893E=n4
5+50344E=n4
2407008F=n4
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1433694E=n4
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GRPe 34
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ne272235E n0)
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7.24734E=n01
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5e824573E=03
2461991E=n3
Y.43785E=n3
£e6G04nE=ng
5e3598a0F=n4
4e96T07E=NS
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ne63L1E=n6
7e01354E=~n6
aeaTlUnE=ns
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5,48451F 00
2.17844F 00
1.01366E 00
3,56940E-01
7.52558E-62
2.93126F-02
1.62329F-02
1,30767E-02
1,06262F-02
6.,92566F-83
4,73158€6-03
3,98637E.03
3,09677E-03
2.16800E-03
1,72770F-03
1,43879F-03
1,196206-03
9,91940F-04
a,20197F-04
7.09580E-84
6,28980E-04
5,70099E-04
5,29736E-04
4,45981E-04
3,38171E-04

GRP, 1%
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T.52254F 00
7.37804E 60
2.364094E 0¢
7.77696€01
1,83952E-01
4,74609E.02
2.00065FE-082
6,83001€-903
2,4%800F-03
1,47838F-03
9,1RBOSF 04
3,64948F.04
1,69816E-84
5497971F-05
1.26074E.05
4,91067F 06
2.71945E-06
?.19083FE-06
1,78016£-06
1,16024F-06
T.92670€-07
fo6783TFE-0T
5,18793g=-u7
3.63168F.07
?.69436E-87
2,41036F-07
2.,00397E-07
1,66190F=07
1,37398E-07
1,1R809€-07
1,05348F-07
9,55275F 68
R.B7515F-08

533583 00
3.31598¢ 00
1.31710r 00
6,1286% =01
2415809¢=-01
4455003r=02
1.,77227r=02
9.81454r-03
7.90649r=03
6,424KTr=03
4,18731r-03
2,86076F=03
2.41025¢=03
1.87234r=-03
1,31079¢~03
1,04458r=-03
8.69907F=04
7.23233r=04
5.99733r=04
4,99902¢~04
4,29012r=-04
3,80285r~04
3,446R4p=04
3,20284p=04
2,69645¢-04
2,04462r=04

GRP, 36
1036n36
7.52303¢ 00
8.17128¢ 00
2.71449¢ 00
8,61266F-01
2.86126r-01
6,767R4r-02
1,74615r=02
7.36067F=03
2.51286F-03
9,04333F~04
5,43919r=04
3,38041r=04
1.34270p-04
6.24T76F=05
2,20002p =05
4,63845r=-06
1,80670p-06
1.00052F=06
8,06022¢-07
6,54950r=07
4,26879¢-07
2,91627r=07
2445705¢=-07
1.90846F=07
1,33630r=-07
1.06495c=07
H,B86776F=08
7.37210r=08
6,11272¢=08
5.055RTF=08
4,37195¢=08
3,87904c=08
3,51017F=08

2.69589F 00
1.62128E 00
1.00762E 00
4,00224E=01
1.86230E=01
£,55T71E~02
1.38260E~02
5,38533E=03
2.98231E-03
2.,40253E=03
1.95225E6=03
1.27238E-03
A 69294E=04
7.32374E=04
5, 68941E=04
3,98305€=04
3.17416E=04
2,64335E-04
2.19765E~=04
1.82237E~04
1.50688E=04
1.30365E~04
1.15587E=04
1,04738E=04
9,73237E=05
8,19359E=05
6.21291E=05

GRP, 37
1037037
2.04482E 0]
1.29260E 01
4,75518E 00
1.,57966E 00
5.01204E=01
1.,66507E=01
3,93848E-02
1,01615€-02
4,28345F=03
1,46233E-03
S5.26266E~04
3.16527€=04
1,96T196~04
7.81367E=05
3.63581E~05
1,28028E-05
2.69928E=06
1,05139E=06
5,82243E=07
4 ,69054€=07
3.81141€=07
2.,48399E~-07
1,69721E~07
1.,42987E=07
1,11081€~07
7.77574E=08
6,19626E=08
5.,16103E-08
4,29125E-08
3,55758£=08
2,9421BE=08
2.,54413E~08
2.25602E-08

2,30004E 00
8,27743£-01
4,97854F-01
3.094126=-01
1,22898£~01
5.71864F=02
2,01370€-02
4,24560F-03
1.65369E=-03
9,157826-04
T.37788F~04
5.99482E~-04
3.90716E£-04
2.66931E-04
2,24907F=04
1,74706F=04
1422309E=04
9.74692E-05
8.11707¢=05
6,74843E-05
5.59606F~05
4,62720€-05
4,00316F-0S
3.54842E-0%
3,21627£=05
2498853E=05
2.51603F=05%
1,90782e=05
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1.70132E 00
6+12276E=01
3468258E-901
2+28870€-01
9.09066E-02
44723003E~82
1,48952F-02
3+14044E-03
122322E-03
6. TT403E=-04
545689E-04
4043434E-04
2¢89009E-04
1+07450E-D4
1:66355E=04
1.29229E-04
9.04T709E-05
T720972E~85
6+00409E=-05
4499177E=05
4+13937E£-05
3.42272E-05
2+96108E-05
2+62474E~05
237902E=05
2421060E=05
1.R6109E=-85
1.41120E~-85

1.77407E G0
T.47832E-01
2455303E~01
9,18788E~92
5.52612E~02
3.43445E~02
1.36416E-02
6,34762E~03
2423519E~03
4o T1299E~04
1.83558E=04
1.01652E=04
8,18893E«05
6,65420E-05
4433691E=08
2496297E=05
2.49633E~05
1.93922E-05
1¢35762E=0S
1.08190E-05
9.00984E=06
Ta49072E~06
6,21157E~06
5.13615€E=06
4,44348E=06
3,93B72E-06
3.56997E-06
3,31724E~06
2479278E~06
2.11766E-08
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9,74572E=-82
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2,711275F-02

GRP, 12
1012012
2e64062¢r =01

4,36201F=01_

3.45542F=01
2.73270£-01
2,15561F=01

1.69548p=-01

l441192¢=01
1.21336g-01
1.07223F=01

9.77638p=-02

7.89053rF=02
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1.89979€-08
1.59944E~08
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GRP, &
1005005
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1.31824E-01
1,06401E-01
7.53649€E-02

GRP, 13
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4,84139E~01)
7.22B63E=01
5.,40582E=01
4,28238E~01
3,38668E~01
2.67138E-01
2.10128E-01}
1.74964E=01
1,50375E=01
1.328%7E=~0)
1.21195E-01
9.77788E-02
6,92693E=02

GRPe 6
1006006
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9,92380E-02
8,78771E-02
8,00364£~02
6,45324E-02
4,57211€-02

GRPe 14
1014014
1.21629F=01
1.81819E~01
1.14805F=01
8,58500E-02
6.80070FE~02
9437976E=02
4,24279€=02
3.33734E-02
2.77864£=02
2.38834£-02
2411146E~02
1.92463E-02
1,55299E=-02
1.,10010e-02

GRP, 7
1007007
IOISQSQE‘GI
2.06527E=0"
1e77544E=0)
1.56906E=061
1+43049E=-01
1¢15453E-0,
Be17761E-02

sRP, 1%
1015013
3.6846TE~01
6¢49374E=01
4¢70358E-01
2¢96988E~01
2422123E~01
1075944E~01
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4497935E-02
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GRP, 8
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1.35102E~01
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4,26519€~01
3.18966E~01
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1+13804E=~n2
?.09961E-02
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1,48522E-01
-1,28692E-02

GRP, 11
101101%
4,75858E-01
4,438p1E-01
1.01071E=~02
=1,70960E-61
=2,200R4E=~01
=2,14726E-81
-1,94651E=-01
-1,74532€-01
-1,58469F=01
«1,210428€-01
=7,05746E-02

GRP, 19
1019019
1.85412€ 00
1,78728F 60
-4 ,67507E-61
~1,23406F 00
=7,34339F-81
-5,00922F=-01
=2,44727E=01
-2.64561F~-82
4,27189€-082
7.25776E-02
8.73187€-02
9,17259€-62
8,93037¢-02
8,4R204F=-02
7.99063E-02
7,55206E-82
7.20508E-02
6,37401F-02
5,10548F-02

1.32017¢=01
4,.38367r=02
-1,70208F=02

GRP, 12
1012012
6.,80927r-01
$.29274F=01
~7.36063Fr=02
=3,13506p=01
-3,66715r=01
=3,33076F-01
=2.84840r~01
-2,40108F=01
=2,04579F=~01
=1,79449=01
=1,26824r=01
=6,36930F=02

GRP, 20
1020020
2,19512F 00
=-2,01413¢ 00
-3,16701F 00
=2,6T779¢ 00
=-1,22158fF 00
=3,18492r=01
~7.71173¢~-02
1.23118F=01
2.44260p=01
2.595505r=01
2445430F-01
2,26325¢=01
2,02402r=01
1,76914r=01
1,57959r=01
1.42706F=01
1,31027F=01
1.22633F«01
1,04436F=01
T.97148r=02

GRP, 5
1005005
2.39381E-01)
3.,64686E~01
2432416E-01
46,19052E-02
=7.95715E~02

GRP, 13
1013013
9.83979E-01
2.18733E-0)
-5,66812E-01
-6.99585E~01
-6¢50395€=~01
=5.29336E-01
=3,93697E=01
-2,99090E-0})
=2.30229E~01
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-8.,82560E=-02
-2.28713€=02
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1021021
2.26373E 00
=4 ,18954E 00
=1,90687TE 00
-8,99413E~01
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3,92601E-01
5,30425E-01
5,20321E=-01
4,63048E-01
3,66579€E-01
3.,04427€~01
2.58445E~01
2.17018E=01
1,80399€~01
1.48553E-01
1,27668E=01
1.12287E-0)
1,01034E~01
9,32801E-02
7.72521E~02
5,67809F~02
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1006006
1.82166F~01
2,25561E~01
1.11479€=-01
5.45648£-02
~2.5643TE=02
~6.74514E=02

GRPe 14
1014014
3.96811F=01
1,80607E-01
=1.52758F=01
=1,62307€~01
=1,37838F~01
=1405989F~01
~7.54359€=-07
“4,95701E-02
~3.38125F=02
~2,326T9¢~02
=1,61576F=02
=1.17070€-02
=3.,70322F=03
4.00141g-03

GRP. 22
1022022
5,29695E-01
=5,34867€ 00
6.91112F=01
1,39396F 00
1,31372¢ 00
1.16514F 00
8.40155F=01
5,91646£=01
4,98008F=~01
3.82008F=01
2.58940F=01
2,00649F~01
1.62869€=01
1.31634F=01
1.05872-01
B8,47345€-02
7414203€=02
6.19353=-02
5,51141~02
5.,05136F=02
4,11813g-02
2.96093(~02

GRP, 7
1007007
3+36520E-81
4+19965E-01
1464052E-01
2.61477E-02
~44131356=-02
=123137E~01
=1+46197E~01

6RP, 13
1015015
9449577€E~01
1.04803E 00
=1¢34605E=01
=5¢75699E-01]
=4¢46080E=-01
~3+45254E=01
=2.47065E-01
=1+63358E~0])
“9.76801E=-02
~5.94263E=02
~3.49797E-02
~1+88962E~02
=9.,08650E-03
T+76270E-03
2+¢25890E=02

GRP, 23
1023023
T.91229€ 90
~3442407E 00
7+74408E~81
4439T03E=01
2¢45392E=-01
1.63833E£~01
153464E=01
9.34417E-02
5.02703E=-02
4eR1T24E=02
3.55225€=-02
2.79477€E-02
1.73635E-02
1.38663E-02
1.10466E~02
B8477091E~=03
6404002E=-03
5.80280E~03
5.00277€-03
4443084FE~03
4404837E-03
3.27817E-03
2¢33433E-03

IDENTIFIER

GRP. 8
1008008
3.68555E-01
3.41887E-01
6.11911E=02
~6,30670E~02
=1,23461E-01
~1.47900E=0)
=1,65011E=01
~1.40242E~0])

GRP, 16
.1016016
1.41548E 00
8,88027E-02
=9,34210E~01
~1,13728E 00
-B,2227T7E~01
=5, 44948FE=01
=3.57615€E-01
~2:10907E~01
=1,02733E~-01
«2,76428E~02
1.15937e-02
3,42843E-02
4,79691E-02
5,53306E-02
6,57399E=02
6,96761E=02

GRP, 24
1024024
5.617T96E 00
-1.44559€ 01
-1,81240€ 00
1.34641E 00
5,43219€~0]
2.76301E=01
2.13477€=01
1.66427E=01
9,87351E=02
6.15303E~02
4,96940E=02
3.63807E=07
2,32908E-02
1.75409E=02
1.39644E-02
1.10924€-02
8,78523E~03
6.934T4E~03
5,78980E-03
4,98481E-03
4,41177E-03
4,02756E=03
3,25683E-03
2.31447E03

1269
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ONE DIMENSION AVERAGES FUR OXYGEN

XSEC
GRP,

——
—0 DD~ U P W e

et bt et ot et ot et
OP~NITNE& W

WWwWwWwNNNNNNNND NN
WN=DODNAN DLW~

[ARREARN
~N >N &

XSEC
GRp.

O DN P W N -

10

12
13
14
15

17
323
L 3]

Ip

In

1

1.635U8F Q0
1.61391F 00
1.68237F 00
1.62527F 00
1.6015aF 00
1.55634F 00
1.67934F 00
1.358%0F 00
1.23343F 00
1.26716F 90
1.188Y5F Q0
1.111V2F 00
1.29478F 00
1.2807sF 00
1.72048F 40
2.6618gF 00
1.05752¢ 00
?2.40890F~01
1,65295F 00
?2.,697lar 00
3.,609VIE 00
4,86093F 00
3.52875F Q0
3.60780nF 00
3.67811F 00
3,703Y4F 00
3.71730F Q0
3,73474F 00
3.743%aF 00
3.T4629F 00
3.74742F 90
3,74798F 00
3.748V9F Q0
3,74811 00
3.748138 U0
3.74R14F VO
3. 748l0F 00

197

2.0831gF-02
7.04824£-02
1.16562F-01
1.25767F-01)
1.31040£=01
1.39740F=-01
1.67709F-01
1.85893¢=01
1068366E‘01
1.080018=01
6.4T74T6E=02
1.03170£=-81
54394°0F =02
74641202
R.2838)1F-H2
8.960laF=03
?+430l0£-07
?.028l6F=-12
0.0

2

len0T04E 00
9.28119F=01
9063408 =01
9.512R1F=01
9eaB8673E-01
14n3515F 0n
1e12923F 00
9432724E-01
Be43469F~01
84R604TE=0]
9¢n2908E~01
9421437E=N)
1e240R4E 00
le20611E 00
leg3744E 00
2.65202F 00
1e05782E 00
2,40800F=01
1.45205E 00
2069714 00
3¢60991E 00
4406003E 00
3.52875E 00
3e,07R0E 00
3.47811E 00
3470304F 00
3.71730E 00
3.73474F 00
3.74358E 00
3.74629E 00
3e74742F 00
3.74798E 00
3.748n8E 00
3.748Y0E 00
3.74810E 00
3474810F 00
3474796E 00

1009

1649959E=01
1025040E=01
44q9605E=02
2450450E~02
T+49975E=02
4409874E=02
Yeq9T14E=02
len00P6E-01
9+09970E-0?
1en00n4E=0]
9499966E=02
1449999E=01
2+449993E=~01
5.00021E=07
leg0006E=-01
34n0015€=0)
2+433288E-01
34337R3E~=02
2023329F=01

1276
4

$,78462E-01
9,62718E=01
5,16225E~01
4,76222E-01
4,2%982E~01
3,45505E=01
3,36555E=-01
2,35834E~01
2.41391E=01
2,73110E=-01
24.21299E~01
T.64133E=-02
0.0
0.0
0.0
000
0.0
0.0
0.0
0.0
0e0
0,0
0.0
0'0
Q-O
0.0
040
0,0
0.0
0,0
0.-0
040
G0
0e0
0.0
Ye0
0.0

27

4.,95466E=02
1,13074E~01
1.69803E~01
1.87716E~01
1.86928E=01
1.75687E=01
2,135686E-01
1,87435E-01
1.48366E~01
1,08001E~01
6.474176E~02
1.03170E-01
5439460E~02
T.46472E-02
8.28381E~02
8.96019€E~03
2460312E~07
1.84863E~08
1.97699E-08
2437961E~08
3.22014E~08
5.30187E~08
7.79212E~08
1403056E=~07F
1449944E-07
1.85552E=07
2.32240£-07
3.73841E=-07
6434181E-07
9.77789E=07
1.87461E=06
3,90765E=06
6.81832E-06
1.20366E=05
2+10020E-05
3.46265E-05
1,42635E~04

101

4495466E=02
1+13074E~01
1.69803E=01
1.87716E-01
1486928E=01
175687E=01
2413556F=01
1.87435E=01
1.48366E=01
1408001E=01
6e474T6FE=02
1403170E-01
5¢39460€-02
Te46472E=02
8:28381E=02
8496019€E~03
2260312E-07
1+84863E~08
1e97699E=08
2437961E=08
3+22014E=08
5430187E~08
T+79212E~08
1+03056E=07
1¢49944E=07
1.85552E~07

2032240€=07

3473841E-07
6934181E-07
9¢77789E~07
1.87461E-06
3490765E~06
6+81832FE=06
1+20366E=05
2¢10020E=05
3446265E=05
1042635E=04

102

6,63360£=-089
7.10512E-09
7.42179E=09
7.56214E~09
7.,15413E=09
7.99993E~09
B8,30619E~09
8,73205E=09
9.17984E=09
9,65059E=09
1.01454F=08
1.08011E~08
1.194)19E-08
1,28640E-08
1,35267E~08
1.,51477E~08
1.73016E=08
1.,84843€E=-08
1.97699€=08
2,37961€E=08
3.22014E-08
5,30187E-08
71.19212E=08
1,03056E=07
1.49944E=07
1.85552E~07
2.32240E-07
3,73841E~0%
6.34181F=07
9.,77789E~07
1,87461E~06
3,90765E~06
6.81832E~06
1,20366E~03
2.10020F=09
3.46265E~03
1,42635E=04

IDENTIFIER

103

3,34322E~02

4.67773E=02

2.47956E-02

1.51368E~03
0.0

ZZEZEIEIEZEIEZECECEIETESREES

1276
1o4

2E~-
9.1566;5'03
1,36965E=02

1.51721E-02
1.49220F=02

1.11512E=02
3,79429€-p3

2.T7854E~05
0.0
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20 0.0 5400009E=01
21 0.0 6409975E~-01
az 0,0 1e25002F 00
23 0,0 3e49973E-01
24 0.0 7450003E~=01
25 0.0 Te4997TE-0)
26 0,0 1.25015€=01
27 0.0 Teg00n1E=01
28 0.0 1412501E 00
29 0,0 9409900E=01
30 0,0 {e49905E«0]
3 0.0 1.75001E 00
32 0.0 Le25000F 00
33 0,0 9499906E-01
34 0.0 1425000E 00
kL 0,0 9409949E =01
36 0.0 l+n0003E 00
37 0.0 64nSBR6E 00
Po ELASTIC (MT= 2y ==0XYGEN 1276 IDENTIFIER 1276
GRP. 1 GRP, 2 GRP, 3 GRP, 4 GRP, 5 GRPa 6 GRP, 7 GRP. 8
1 1001Vn1 1002002 1003003 1004004 1005005 2006006 2007007 3008008
7 7.95589tanl a73470E-nl 5,94910F-81 4,05869¢~01 &,71395E=01 4,96502E=01 5.85252E-01 4,25303E-01
3 JeBR6INE=nl 1,56124E-01 1,57162Fr=01 3,60128E-01 1,907B5E~01 3.74453F-01 3.15901£-01
4 1,57343F=02 3,428574r-02 1,559617E-01 1,11472E=01 1+74856E-81 1,22504E-01
5 5,20416F=03 5,53R88BE=02 5,33675E=02 6.89865E=02 5,15865E=02
6 4,90082E-03 1.,45755F=02 3.52156E=02 1,48253E~02
7 4479440E=-03 6,84943E-0%
GRP, ] GRP. 1n GRP, 11 GRP, 12 GRP, 13 GRPs 14 6RP, 13 GRP. 16
1 5009Un0 7019010 a01i011} 9012012 10013013 12014014 13015013 13016016
?2 3,57409E.0) 2.0632aF=n} 3,09197E-01 3,69098r=-01 7,75571E-01 3,881B81F=01 B.51669E~01 1,92857E 00
3 2,68208E-01 2.74104E~01 3,19054E-01 4,87831r=-01 5,62257E=01 1,84536E~0)1 6403580F=01 7,.85970E-01
4 1,R9317E.p)l 2,09276E=~n1 1,88265E-01 2.,60476r=01 1,05879E=01 B,198B0E=05 2,58735E-01 2,14346E~0)
6 4,16880b-02 2.87593E~n2 2,99367E~-02 2,36916Fr=02 1,B87999E~04 2:19952E~02
6 4,93944t.05
GRP, 17 GRF.  1r GRP, 19 GRP, 20 GRP, 21 GRPe 22 fRP, 23 GRP, 24
1 16017017 1604a01n 17019019 18020020 20021021 21022022 22023023 23024024
2 6.134B7E401 Y.14001E=n2 6,98268F=01 2,00007F 00 3,15927E 00 4,47636FE 00 2.19638F 00 2,99739E 00
3 7.22447E-0)1 7.36103E-n1 2,08668F-81 9,546R5r=01 6,97066E=01 4,49732F=01 3.84568E-01 1,33236E 00
4 Te90481E-n3  3,07925E-01 2,08224r-02
GRP, 25 G6rRP. 24 GRP, 27 GRP, 28 GRP, 29 GRPe 30 aRP, 3} GRP, 32
1 2425025 25024026 25027027 21028028 28029029 29030030 3003103 31032032
2 3.07083t 00 a.66437E=n1 3,11183F 00 3,33140F 00 3,29009E 00 3,14167F 00 3.48832E 00 3,38523E 00
3 6.10411Ew0) £456531E~01 2,73750F 80 6,05465r-01 4,03146E=01 4,53483F~0]1 6.04619E=01 2,59094E-0)
4 1.,507649F=01
GRP, 133 GRPs 34 GRP, 3% GRP, 36 GRP, 37
1 32033033 33034034 3403503% 3036036 36037037
2 3,29465E 00  1.3853cE 00 3,29466F 00 3,29489F 00 3,T74796E 00
3 3,62T744Em0)l  2.53431E-=01 3,627436-01 4,53438F=01 4,53414E-01}
[
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PS ELASTIC

GRP. 1
1 1001vpl
2 . 2.4B147€ po
3
&
5
6
7

GRP, 9
1 5009009
2 7.41872E.n1

3_1.58928E=02

4

5.

6

NN -

>N -

A
2
3

~1,04842E-01
=5.63921E=03
~4,89089E-04

6RP, 17
16017017
~8,87581kE~02
=~9.72543E02

GRP, 25
24925025
=2.31829E~05
3.40363E-04

GRP, 133
32033933
=2,21698E~04

2.289644E 04

PO (NsNt) LEVEL 1

W N

N -

BRP. .7
1001007
5.78463E203

GRP, 18

7008018
5.64152E=03
6.39487€402

GRP. 23
129012022
1.46769Ex04

(MT= 2)==nXYGEN 1278

GRP ?
1002002
2413881E° a0
1e30090E=n1

GRP., 3
10030083
2,14410E 80
3,71088E-02
~7.99102E-03

GRFe 10 GRP, 1}
701a010 801101}
7464604E~01 6,55096€.81
=1433320E=02 2.52329€-01
~5.75480E=01 =2,45969E~01
=£+53537E-n2 -8,.12011E-82
GRP« 18 GRP, 19
1601a018 17019019
T7.62057E=02 1,15571E-02
2202000E-02 1,40663£-01
“ne6]1846E~03 4,16319€-82
GRP. 26 GRP, 2%
25026026 25027027
“5417599E~n2 =1,93279E-04
1.567174E-03  2,16097E-82
=3,55596E-03
GRPs 34 GRP, 3%
33034034 34033035
*1 265847E=n4 =2,21737E-04
2.86167E=04 2,28932F=04

(MT=514 ==nX

GRPs__ A
1007008
1.08685FE=n2

YGEN 1276

GRP,. 9
10062009

GRP, 4
1004004
2414735 00
~1.,62961F=01
4,45999¢=02
6,31388F=03

GRP, 12

9012n12
4433273=-01
=2,61853e~01
~1,19670¢=01
=4,24486F=02

GRP, 20

18020a20
4,28305F=02
5:58524£-02
=9,03937¢=-02

GRP, 28
21028028
-1,34433F-04
3,73183F=04

GRP, 36

35036036
=3,8257Tc-04
7,42&‘!425: 04

GRP._ . 10
2002010

4,66280F=83 1,63859c~-02

8,50320E-83

_GREA _A.lﬁ G_RP.- - .l}
8009016 9009017
Te27914E=n2 2,69467E-82
2.66686E=02
GRPe 24 GRP, 2%
12012024 212012028
4¢T70795E=-05 4,29617€-06

GRP, 18
9010018
4,56456F=03
4,42843c-03

GRP, 26
.1€012026
1,64574F-08

GRP, 5
1005005
1,99886E 00
~G,95741E=02
2.69397E=01
7.12088E-03
-7.15568E=04

GRP. 13
10013013
9,9846TE=01
-4,66118E=0]
-1,22534E~01
=1,86664E=03

GRP, 2}
2002102}
2,64552E=02
2.34944E-02

GRP, 29
28029029
~2.02845E=04
2.52527E=04

GRP, 37
36037037
1.70920E=-05
3,15467TE~04

GRP.. 11

2003011
9.15470€£=-03
1,39322E-02

GRP. 19
10010019
4.12635E-02

GRPe 6
2006006
2.00816F 00
T.73314F~02
2,24099€~01}
=7.78295E=02
3.,65320€~03

GRPs 14

12014014
8,96560F=0]
2,53963e-02
~8,147456-04

GRPe 22

21022922
=4 ,87759F=02
5417267E~04

GRP. 30
29030030
~3,08216E~04
2.85435F=04

GRPs 12

3005012
1.09430E-02
4,29102F=-02
3.13224E-02

GRPe 20
10011020
3,2781%E~02
1.95330F~02

cRP, 7
2007007
1.91120E Q0
3442828€=01
1.38336E-01
=7+91524E-92
=2:29045€£-82
~3,18499E-03

GRP, 1%
13015013
7.63115€~01
=2+69283E=-9]
2479505€~02

GRP, 23
22023023
=6439830E-05
1414090E-084

aRP. 3}

30031031}
~9.96589E~05
3.81120E~04

GRP,.. 13

50070183
1+09270E~92
5+¢11280E=02
3049430E=02

GRP, 2}
1101202}
231703€-02
5.10236E=02

IDENTIFIER

GRP, 8
3008008
1.23459€ 09
2.94816E=01
*5,92993E-02
2¢87639E~02
=4,81582E~02
=6,79066E=04

GRP, le6
13016016
3.13952E~01
*le6144)1E-02
1,25696E-0)
=1,77328E-02

GRP. 24
23024024
3,81860E~04
7.45235E~04

GRP. 32
31032032
~1,65420E~04
1.635]14E=04

IDENTIFIER

14

1.82217€=02

GRP,._ . 22
12012022
1.86287E=02
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PO (NsNtv) LEVEL 2

1
2
3
4

BN

1
2

GRP, 7
1001007
4,69827t-03

GRP., 18
7007U1g
6,10164Em02

GRP, 23
12012213
3,16516Ee04

PO (NsNv) LEVEL 25

1
2
3

1
2

GRP, 16
1001016
9,43715L-03

GRP. 24
2002024
3,08525E-05

PO (NoNt) LEVEL 38

1
2

GRP, 22
1001022
2.86457E~04

(MT=52)==0XYGEN 1276

GRP . )
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;QIOBQ?E-OZ

GRP. 1k

700a001a
Te51923E-n2
nel6lé4gE-n?
7 428550E-n3

GRPes 24
12017024
1e21693E=n4

GRP, 9
1002009
4,98270F-03
1,20086F-02

GRP, 17
9009017
B,91315F-02

GRP, 2%
12012023
8,87644E-06

(MT=75) ==nXYGEN 1276

GRPe 17 GRP, 18
1001017 1001018
a.40710E~n3 1,16839E-863
(MT=88)==nXYGEN 1276
GRPe« 23 GRP, 2%
1007023 1001074
4eTB364E~NS  1,421126-05

GRP, 10
2002010
2.72149F-02

GRP, 18
9009018
1.54386p=02

GRP, 26
12012026
2,30277¢=08

GRP, 19
10nl019
7.54506F=03

GRP, 11

2003011
Re31291E=03
2.78700E~02

GRP, 19
9010019
B4.48179€=02
7.34889E-03

®
GRP, 20
1002020
7.39207E-03
4,96681E-03

L

L

®

®

GRPe 12
3005012
1.27628E-02
7.56587E-02
6,42385F~02

GRP. 20
10011020
6,09786E-02
T.51197E-02

GRPe 21
2002021
7.,02266E=03

sRP, 13
5007013
B84R1764E~03
TeRTO622E~02
6049922E-02

GRP, 2%
1101202%
2e09297E-902
5.n1821E=02

GRP, 28
2002022
2413120E-03

IDENTIFIER

6RP. 14
7007014
1,92228E-02

GRP, 22
12012022
1.30382E=02

IDENTIFIER
GRP, 23

2002023
7.02452E~05

IDENTIFIER
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HYDROGEN ANp OXVGEN
IN 37 GRQoYp STR|\CTURE
USTNG 176~ TO~BAyWELL IaN WEIGHTING
VERSION IV gNBF EVALUATIONS

TAPE Ip 1 NUMBER OF NUELIDES
NUMBER oF NgUTRON GRNUPS 37 NUMBER OF GAMMA GROUPS
FIRST THEMM3;L GRO(P 37

TABLE OF CONTENTS
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DXYGEN 1874
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SEE YOU ON THE NEXT TIME TQRONGH
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HHHGHHHHHHRHH
HH HH
HH HH
HH HH
HH HH
HH HH
11
111
1111
11
11
11
11
11
11
11
1iitln
11
0000000
0p0000000
00 on
00 00
00 00
on 00
09 00
00 00
00 00
00 00
0n0000000
n000000

NN NN
NNN NN
NNNM NN
NN NN NN
NN NN NN
NN NN NN
NN NM NN
NN NN NN
NN NN NN
NN NWNNN
NN NNN
NN NN
1777777717777
717717777777
77 17
77
17
17
7
T7
77
17
17
17
1177171717777
771777171771777
77 77
77
77
77
17
17
17
77
77
77

56666666666
6nGGGAGGGGGGE6
Gn GG

G GGGGGGE
Gnr GGGGGGE
(1) 66
Ga G6
Ge GG
66GG6RGGGGG66
3GGGGGGGGGRG

[P T
da00 0
LI Y

se0ep

AAAAAAAAA
AAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA

ITITTITINT
1777777177777
77 77
77
77
77
77
77
77
17
77
17

44

A4k

4444

44 44

44 44

44 44

LYY 44
444044444444
4444484894444

44

44

44

58555555555
§5555555555SS
SS Ss
Ss
SS
555555555555

§55555555558

SS
Ss
SS Ss
$55555555555S
§855555558SS

5555555555555

5555555555555
55
55
55

555555555555

5555555555555

55

55

55 55

5555555555555

55555555555

5555555555555
5555555555555
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55
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555
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LAPHNGAS

LAPHNGAS RUN FOR HY¥DnOGEN AND OXYGEN

1$ ARRAY 4 ¢NTRIES READ

T
INTEGER PARAMETFRS (78 aND 2% ARRAYS)
MCR NUMBER Of NUC; IDES 2
NFG NO. NEUT FPIRE GPSs. 37
NGG NO. GAMMA GRS, ) 21
™ NON RES WT. FINCTION 1/2/3/4/5/6 -

1,0/ (1/EY 7 (B2 ¢=FISS]/EXACT (1/EY7

(1/E#S16.T)ZARBITRARY/
LCSM  NO. INTERPOLATION RFGIANS
MCSH  NO. PTSe IN ApB. WT_ FcTN,
17M 071 CAL SGRR¥g/CAL qGRFPXS
MS 071 NO EFF/MAYWELLIAN THERMAL DIST
MM NO. REACTION FYPES

1wW0 17273 MIpPOINT/YIELD FeT/E(BAR) INPUT
100 0/1 PRINT (¥ AR sIGy/Dn NOT PRINT

1aM 071 NO EFFECT7PUNCH SGRP DATA

1cK 0/1 NO EFFEETZDETAL} ¢k,

NNBBGP 0/N NO EFFEET,COI LABSE TO N BROAD GRS,

OV SO OOoWMm

A STANDARD 37 _NFUTRAN GROuP <TRUCTURE HAS BFEN INSERTED FNR YOU AND WILL BE USED UNLESS YOU OVERRIDE IV
A STANDARD 21 GAMMA GROUP STRUCTURE HAS REEN INSERTEp FOR yOoU AND WILL BF USED UNLeSS YOU OVERRIDE IT

T
MEAN TEMPERATURE OF wAXWEL|'TAN DISTRIBUTION (DEG K) 2493600E 02
UPPER ENERGY FUK THERMAL (n9G) CORRECTION (Ev} 1,26390£~01

NON 1/V FACTOR b.n000VE 00

Al



GAMMA=RAY AND NEiyyTROMm ENERGY

VRN W N —

14%
T
14%

T

GaMMp EFF,
AVG. ENLRAY
1,2n0006 07
9,00000t 06
7.500008 n6
6,50000k 06
5,50000E 06
4.50000E 06
3,5n0008 n6
2.75000t 06
?2.25000E 06
1,75000E 06
1,25000t o6
],50000E 0S5
5,75000k 05
3,75000E 05
?2.25000E 05
1.25000E 05
R.49999E g4
5,74999E 04
3.75000t 04
2.5n000k o4
1.50000E 04

ARRAY

ARRAY

GAMuA

ME Sy
1440000nE
T+0000nE
s 00000E
7.00000E
€+ 0Nn00NE
5.00000E
4+ 0000NE
2.00000E
245000nF
2.0000nE
Ye5000n0E
;OOOOUHE
7+00000E
245n0000E
24 00000E
Te5000nE
9+9999qF
£e99990F
4«5000n0E
2+.00000E
2.0000nE
T.0nV0NE

MESHES (EV)
NEUTRON
FINE GP
n7T 1,96400F
n7T 1,69050€
N6 1,49180F
né 1,41910F
né 1,38400E
06 1,28400F
N6 1,22140F
06 1,10520F
n6  1,00000F
n6 9,04840F
né R,18730F
n6 7,40820F
NS  6,37630F
N5 4,96590F
N5 4,72370F
05  4,06570F
n& 3,01190€F
a4 2,36520F
NG 2,30690E
né  1,82680F
04  1,10800F
n4  5,50230F
1.,57640F
1.11090€
5,24750€
2,47BR0E
2.18750F
1,03330F
3,35460F
1.23410€
5.82950E
1.01300€
2.,90230F
1,06770€
3.,05%900€
1,12540F
4,14000FE~
1,00000€«

6 pNTRIEq RFAD

6 pNTRIEg RFAD

a7
07
a7
07
o7
07
07
a7
o7
06
1]
06
06
06
a6
06
06
06
06
06
@66
85
05
5
04
04
04
04
03
a3
02
62
01
g1
00
60
a1
05

SO



MATERIAL
10A ORDER P (N}

NPFR 1 06, UNIT FQR ENDF nATa
MODE 1,2 ENDF gINARY/BCD

RFAETION TYPES
=1

IN BHOTON AFTER TMAT)

UNDER THE OPTYON
MTNO%T<# 1902

FILe 3 1.0pn106E
FILE 12 1,V0308
FILE 14 1.00108

REAG/COPY ENDF/R MASTER LIRRARY COMPLETE rsts PROC,
USER REQUFSTED P« 5 ~ALCULATION.

LIS T L L P

THE PHOTON PRODuCTION MATRIXs MATERIAL

G 6P N GP 1 N GP 2
1 2.68483E.05 ».8319aE=05
2 0.0 Nel
3 0.0 nad
4 0.0 N0
G GP 5 THR)) 6 GP 21
G 6P N GP 9 N 6P 10
1 nmg nel
G GP 2 THR} G GP 3
4 3.29397E-05 12.35630E-05
5 0.0 9.0
6. N.0 el
7 0.0 Nel
8 0.0 00
G GP 9 THR, G 6P 21
G 6P N GP 17/ N GP 18
1 0.0 00
G GP 2 THR', G GP 6
T 3.52343E-05 1.47194E-05
8 0.0 Nel
9 0.0 020
10 0.0 ne0
G_GP 11 THR 6 6P 21
G 6P N GP 25 N GP »6
1 0,0 nell
6_GP 2 THRy G GP 3

9 2.21541E.04
10 6.0

6 6P N GP 33

1 9.0
6 GP 2
9 2.43623E-p
10 0,0
6 6

2e91477E=04

ne0
G GP 1y THR); G GP 21

N 6P 14

_ Ne0
THR), G GP 8
5

;0“3235E-ﬂ6
0

n
[ 1y THR,) 6 GP 21

]

1289

b

11

1

len0YnE 03 9,9917E-01 0
pROVIDED WHEN INPUT MTR=1 IS USED, THERF wILL BE
03 9.9917E=01 0 0 0 0
03 9.9917E=-01 1 0 1 0
03 9,9917€=~01 0

3 12 14

HOWEVER, ALL FILE 14 DATA ARE FOR ISQTROPIC DISTRIBUTTONS,

Total Matrix €0t Hydrogen

1 P 0 COMPONENT

I LT ST S

N GP 3
0,0
2.934896-83
0.0
0.0

SAME AS ABOVE

N GP 11

0.9

SAME AS AROVE
.3152l§§£-a§

SAME AS ABOVE
3.43656£-05

0.0
0.0

0.0

SAME AS AROVE
N GP 27

0.0

SAME AS ARGVE
3,82558F-84
0,0

SAME AS AROVE
N GP 35

0,0

SAME AS AROVE
Te03943E=04
0,0

SAME AS AROVE

1769 REACTION TYPE

6,77096r=04
0.0

N GP 3¢

N GP 5§

o0
3,00695€=05
o0
)a O

O OoWD

N GP 13
0.0

o0
9984E~05

N GP 29
0,0

1,12763E-03
0,0

N GP 6

6034€=-0%

ScCowo

.
.
.
.

0
0
0
0
N GP 14

040

63952F =05

OCS&OO
OO?‘OO

.
@
)
.
.

N GP 22
0.0

040

0.0
4,95019F~05
0,0

N GP 3¢

0.0

9.10666E-04
0,0

N GP 7
0e0
3¢13469E=-05
De0
00

N GP 15
De0

00
0.0
3¢63198E=05
[N
Qe

N GP 23
0ol

0.0
0e¢0
Ber9303E~-05
00

N GP 31
0e0

1e79994FE=~03
0en

451

12 1269 1
1 REACTION TYPES USED AS FOLLOWS =
1269 3 1
1269 12 102
1269 14 102

oo

N GP 8

185TE~05

oW
o N o

L]
K 5

N GP 16

[~ W]

LR
.0
1,31210E=04
.0

N GP 32
0.0

9.39965E-06
0,0

hC-0T



VDINITN P W -

DONPON P WM =T

Tt gt At St et oot
AP WN -

L]
-2 0D~

LLAE T2 A L PR

N GP i
0.0
1,284836.n3
1.48650ka02
5,92814E.02
0.0
1.49039k.01
1,80956Ean2
1.35620t—02
1., R528RE.n3
?2.,99797t.n3
5,66601E=09
7.64026E405
5,03262t.02
7.527172E-04
1.11554kE.02
3,13310E.03
0.0
6 GO

N OGP 9
Ne0
1.85962t=04
3,5%293E.02
1.61203E201
0.0
0.0
1,088156.01
1,96293k.03
7.R4608LL09
4,33913t.04
7.84408L-09
2.,01594b 204
R,72677Lwn?

0.0
5.RA991Ean3
0.0
G GP

N GP 117
N.0

6 GP
2.54058E.09
0,0
1.,4R608E.p8
0,0
1.4R86086.08
1,74013E-08
0.0
G GP

N GP 25
0.0

G GP
1.39508E.08

n.0
RL16027t~08
0.0

R.16027t~08

THE PHOTON PROVUCTION MATRYXs MATERTAL

N GP 2
Nel
2.02516E~-n3

2.56895E=02
Ye32947E=n1
.0
Ye0621aE=n1
€e2793nE=n2
2.19321E=n2
4e2666aF=n3
7+05860F=-n3
Aes 0644 VE=n9
24577T2E=n4
740028RE~n?
71635837aE=n3
5e¢3R7TToE=N2
5e59576FE=n3

nel
la THR)) G GP 21

N 6P 10
530

ne0
5¢31956F=n2
1 B8531E~n1
nel

Nel
AeliDLl2PE=n2

ned
ne23A9BPE=nY
ne0
Re23982€=19
Te9244nE=n4
7¢34390E=-0]
ned
5e87295F~n3
nel

iy THR, 6 GP )

N 6P 18

nel
2 THR), 6 GP 6

2¢696000E=-09
nel
;-57697E'08
fneh
157697E-08
Yo84658E=n8
fel

14 THR{, 6 GP 21

N GP 26

ned
2 THRy G GP 6

1259960E=-n8
fe0
0e35653E =08
nel
0435653E=n8

RupEpdetant

N GP 3
0,0
4,286R3F-03
5.05013€-82
1,75641E-81
0.0
5,60019F=-02
1.01665€-01
4,52502F-02
5,18839F.03
1,00027€-02
6.,33919£-09
4,078326-94
B,12611E-82
1,895)11F=-03
3.49958f-02
7.90702F=03
0.0

SAME AS AROVE

N GP 11

7836F=03
6012F=01

4360F-02

0,0
0.0
B.3
1.2
0.0
0.0
1.9
0,0
8,65353E-09
0,0

8,65353£-09
4,85277F=05
1,62714E-81
0.0

1.42163603
0,0

SAME AS AROVE

N GP 19
0.0

SAME AS ARGVE

2.853p08-09

0,0
1,66881€-08
Ne)
1.66881F-08
1,95411€-88
0,0

SAME AS AROVE

N GP 27
0,0

SAME AS AROVE

2.56963E=-08
0.0
1.50306F=07
0,0
1.50306F=67

Total for Oxygen

1276 REACTION TYPE

N GP 4
0.0
4,32790¢~03
5.25208F=02
1.78013¢=-01
040
3.81418c=02
1.06230F-01
4,56839p=~02
3,752R9¢=-03
1,00985¢~02
6.,45787¢-09
4,21867c-04
B,61920¢=~02
2,17036F-03
3.852909¢ =02
8.95150£-03
0.0

GP 12

4556r=-02

5519¢=03

25504F-09

94 25504F=09
0686F=06
51381F=02

6532r=04

® 2 & o o » » o ® & % v s » » 8 22

coNCc~NrtoYCcwWwooNCoCo C
SNOoO~NENoONOO DO XSO O

N GP 2n
0,0

3,41963r=09
0,0
2,00026F-08
000
2.00026F=08
2,34221r=08
0,0

N GP 2g
0,0

4,709597=08
0,0
2,75479g-07
0,0
2.75479¢ =07

1P
N GP 5

0.0
4,16575€=03
5,07124E=02
1,73725€=01
0,0

1,94550E=02
1.10087€=01
4,39718E=-02
1.86496E=03
9,71999€-03
6,62214E=09
4,31672E-04
9,25579E~02
1,923416-03
3,59359E-02
7,93747E-03
0,0

N GP 13

3268E£-05
1631E-08

1631E-08
9006E=08
5840E-08

OO WO D PO DO
* e ® o ® o 0 0% 0 8 o 0 e ® »

DOOCL=O DD WITSOOOO D

4.TT759E=09

0,0
2.79456E-08
0,0
2.79456E-08
3,27231E~08
0.0

N GP 29
0.0
5,96046E=08
0.0
3.4B646E~07

0.0
3.4B646E~0T

0 COMPONENT

N GP 6
0ol
3,84702€-03
4.65709E=02
1,62013F=01
0,0
4.29068F=03
1,19064F=01
4,06073F=02
4,89424F~04
8,97638F=03
6,83227F~09
4,45873F~04
1,03164F=01
1.,21637¢~03
2.77716F=~02
4,91370F~03
0,0

N GP 14

7840£~09
9874F=08

9874F~08
8657E=08

CCO O OO QOO0

* = o 2 = 2 © 5 D 5 & % % 8 % @

DO ONOODDIT DO D

N GP 22
0.0

8,00372E=09
0.0
4,68161E-08
0.0
4,68161€-08
5,48199€-08
0.0

N GP 30
0.0

1.31209E=-07
J.0
To6748B1E=07
0,0
71.67481FE=07

NGP 7

Qe

3.39874E-03
4e74748E=02
1665453F=01
Qs

1+40802E=04
139109E=01
3.58756E~02
2+6B264E=-05
7.93038€=-903
T7«09131E=09
4¢924183E=04
1+85667E=01
2.02877E=03
3.95545E-02
Ret44T76FE=-03
Oeli

N GP 15
Qe

Qe

Dol

Qen

Def

Dol
1e9T7061E=-09
00
1.15266E=08
0e0
1+15266E=08
1.34973£=08
0ol

0e0

Oe

Qe

N GP 23
0o

1.10816E-08
Del
6¢64819BE-08
0«0
6+48198E~-Q8
7.59015£-08
00

N GP 31
00

1+91064E=-07
00
1.11760E-06
00
1.11760E=06

N GP 8
0.0

2.16164E=03
5.,00077E=02
1,37075E-01
0,0

0,0

1.56883E~01
2.28175E=02
7.45665E=09
5,04383€=03
7.45665E~09
5.77842E-06
8,35299E=02
5.73927E=05
‘1.90044E=02
4 ,26T64E=04
0.0

GP 16

2215€E-09
9981E=08

9981€=08
52202€-08

* 2 ® e P o # B ¢ 6 8 s s e s T
TN DODNONOODTS OO O

OO OMMOWMONODOOOO

[ R

N GP 24
0.0

1.40091€-08
0.0
8419437E-08
0.0
B419437E~08
9.59528€~08
Qe0

N GP 32
0.0

2022410E-07
0.0
1.30094E~06
0.0
1.30094E~06

SC-0T



G.GP N GP 1 N GP 2 N GP R N GP 4
I 0.0 fe0 0.0 0,0
. G.GP 2 THRH G 6P 6 SAME AS ABOVE
T 1.64006Ew02 Ge79751E~02 9,46760F-02 1,00279¢=01
8 0.0 a0 _.0.0 0,0
6 GP 9 THR\) G GP 11 SAME AS ABGVE
12 6.59832E-05 2.32765E=n4 3,72449€=04  3,85070£-04
13 5,.21374E405 7,8458nE=~n4 3,06053F~84 3,31296¢=04
1l 0.0 _ons0. 0.0 0,0 _
15 2.19945€.03 7,7586nE=-n3 1,264151F-62 1,28357r-02
36 0,0 o 0e0 R 0.0 0,0
6 6P 17 THR)) G GP ?1 SAME AS ABOVE
G 6P N GP 9 N GP 10 N GP 11 N GP 12
l,, QJQ, 7!_11_0, [P —— 0.. 0 - - B 09 0
G GP 2 THR)) G GP 6 SAME AS AROVE
7. 1.08815E-0)l__ g.B80122F=02 1,94360E-02 3,65519¢-03
8 0,0 fel 0.0 0,0
6. _GP o THRyy G GP. 11 SAME_AS ABOVE. .. ... . ..
32 1,7669TE.Ds  1,76190E~04 4,26486E-05 6,79603r-06
33 4,10785E.04 .1.90136E-04 5.98022E~05  1,43474p=05
W 0,0 ) nel 0,0 0.0
18 5,88991E.03 £5.87296E=03  1.42163E-03 2,26532p-04
16 0.0 fel 0,0 0,0
e B3 GP 17 _THR) 6 _GP 21. SAME AS ARGVE
G.6pP_ N GP 1T N GP 38 N GP 19 __N_GP 29
1 6.0 ne0 0.0 0.0
G_GP 2 THRy G 6P 21 SAME AS ARGVE
G GP N GP 25 N GP 26 . N GP 27.
1 0,0 ne0 0,0
5GP 2 TUR( G 6P 21 SAME_AS ARQVE
6. 6P N GP 33 NGP 24 _NGP 35 N GP 3¢
1 0.0 Ael 0,0 040

G--6GP. 2 THR), G GP 2] SAME AS ABOVE

THE PHOTON PRODCTION MATRYX, MATERIAL 1276 REACTION TYPE 107 P

ALL ZERO

N GP 5
0,0

1,06937E=01
0.0

3.96141E~04
3,64828E=04
0.0
1,32049E=02
OIO

N GP 13

33250E=05
0

5840E-08

oo wWwe
* » o s &
DO PO

_N_GP_ 37
0,0

N GP 6
0.0

1.18139E~-01
0,0

44132436-04
4,25587E~04
0,0
1,37747e~02
0,0

N GP lé
0.0

1 COMPONENT

n,&

N GP 7
0o}

1+39005E£-91
0s0

40609]19E-04
Se04684F~04
Qa0
1053642E~02
0e0

N GP 15
Qa0

0«0
0e0

020
Qel
Osn
00
0s0

N GP 23
0e0

N GP 31
Qe

NGP 8
0.0
1.56883E-01
0,0
5.42804E~04
5.,00284E-04
0.0 _ -
1.80935E-02
0,0.

NGP 16
0.0

0.0

0.0

0.0

0.0

0,0

040

0.0

N_GP 24
0.0

N_GP 32
0.0

9201



0000000
000000000
80 00
00 Y
00 Y
0a oy
00 ov
00 oV
00 ov
80 00
000000000
0000000

852555555555
3565555565565
55
25
55
35r555555558
5565555555585
55
=5
95 55
555555555555
5:55555555%

44

444

44,44

44 44

44 44

44 44

pYs 44
4,4644644464046
44,44444404404

4h

44

a4

55558555SSS
§555555555555
SS Ss
SS
sS
555559555555
§55555555555
SS
SS
sS SS
8555555555559
S$5556555858S

ssee?
sra,t
st

aven®

MM MM
MMM MMM
MMM MMMM
MM MM MM MM
MM MM MM MM
MM MMM MM
MM M MM
MM MM
Mu MM
MM MM
MM MM
MM MM
11
111
1111
11
11
11
11
i1
11
1
11111111
17111111
11
111
1111
11
11
11
11
11
11
11
11111111

11111111

uu uu
918} Uy
uy uu
Uy uu
Uy uu
vy uu
uy uu
uy Uy
uu Uy
Uy uu

(VIVIV VIV VI VTGV IR IR VY]
vuuYuuuuyuy

17177717171 7177177
7177717717777
77 77
17
77
77
17
17
77
77
17
77

666666666666
6666666666666
66
66
66
666666666666
6666666666666
66 66
66 66
66 66
6666666666666

66666666666

566GGGRGGGG66
666666666666
G 66
G
G
66 GGGGGGE
6 GGGGG66
Gn 66
66 66
Ga ¢S]
GrGGEGGEGGGEGG66
GGGHGBGGGG6

LI Y
[N
LI XY

777717TIT7777
TTTIITITIINT
77 77
17
77
77
77
77
77
77
77
77
33333333333
3333333333333
33 33
33
33
333
333
33
33
33 33
3333333333333
33333333333

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
5565555555555
55555555555

22222222222
2222222227222
22 22

22
22
22
22
22
22
22
2222222222222
2222222222222

0T



SMUB RUN FOR HYnROGEN AND nXYREN

LaNO

LPUN

——NUCLIDF aTOMI~ NUMBER
LEMNO  FNDF/B MATERIZL NUMRER

0/1 NO _EFfFe€TPUNCH X=SECTS

LORBER ORDER PL 10 Be PRINTED

-1
5

PHOTON. INTERACTION CROSS SECTIONS

1240000F 01
1.00000€ 01
8.00000F 00
T«0n0000F 00
6.¢00000F 00
500000E 00

4400000E.00

3.00000F 00
2.50000F 00
2.00000F 00
1.50000F 00

..GRQUP RQ
3 1.90008F 01
2 8,00008E 00
3 T1.90008E 00
4 6.00008E 00
9 5.9nn0RE_ 00
6 4,9n008E 00
1 3.00008E 00
8 2.30008E 00
9 2.90008E 00
10 1.50000€ 00
11 1,00008E 00
12 7.90000E_01
13 4,950000E.01
14 3.00008E_01
15 1:50008E,01
16 9,99999E_02
17 6+92999%E .02
18 4,50000E,02
19 3.0000RE. 02
20 2.00008E..02
21 9.99999E.03
103 aARRAY

oT

1.n0000E 00
7200000E=01
4+50000E~01
3.00000E-01
1.50000€~01

9099999€-02

6+99999F=02
4+50000E=02
3.00000F=02
2.00000E-02

3 eNTRIEc RrFAD

516 ABS

1.63813E=01
1.31391€-01

3e09652E=01

9.52302E~02

8,08303E~02

6,38719€E=p2
%,.33488E=02
2.65201E=-02
be5T734E-02
6,40287E=-03
9.52115E=04
Fe45418E=04
4433223E=04
Fe45123E=03
7+89173E-03
4419781E=02
}.41098E-01
3421434E=01
2+07501E 00
7.84057E 00
#.93858E o0l

S16 PE

2.90548E=08
3,95505F=06
4,86732E~06
5,74695c-08
6.97869E=-06
B.93821F=-06
1,237366-0%
1,69977€-05
2.27619E-05
3.44117E=05%
6,30797£=05
1.45418E=04
4,33223€-04
1.45123F-03
7,89173E-03
4,19781F-02
1,41098F=-01
5,21434FE=01
2,07501€ 00
7.84057F 00
4,93858E 01

OXYGEN

S16 pP

1.63810E-01
1.31387e=01
1.09648E=01
9.52245E~02
8,08234E-02
6,38630F-02
4433364F-02
2.65031F=02
1.57506E=02
6,36846F~03
3,89035E-04
0.0

»
R

cocCcCocoocoC
* o s o @ o @
CODOO0ODO

ENERGY DEP

44783388 00
3.72920E 00
3.20092€ 00
2+86601E 00
24537676 00
2¢19949E 00
1.84332E 00
1.56115E 00
1¢35943E 00
1+13897E 00
8485985E~01
6046649E-01
4452067E-01
292933E~01
1064319E~01
Re02733E=02
5e42603E~02
5e15277E=02
Re57771E=02
1093434E~01
6.564675-01

8C-0T



SMUG RUN FUR HYPROBEN AND AaXYREN

LANO NUCLIDE ATOMIF NUMBER 1
LEMNO FNNDF/R MATERIAL NUMaER 1
LPUN  0/1 NO EFFEET/PUNCH X-SECTS -1 HYDROGEN
LORDER ORDFR PL TO Be PRINTED 5

PHOTON INTERACTION CROSS SECTIONS

GROUP GROUS LIMITS (MEV) s1G ABS S16 PE SIG PP ENERGY DEP
1 1.,9n000E 01 1.40000F 01 3.80647E=03 3,75934€~11 3,80647E-03 4013745E-01
2 8.,U0n00E 00 1.00000¢8 01 2.91025€=-03 5.,10629~11 2.91025F~03 3.57840E-01
3 7.Ynn0dE 00 8.00000F 00 2.32310E~03 6,27393€~11 2,32310E-03 3+26230E-01
4 6.UnnnBE 00 7.00000F 00 1.95515E=03 7.,39797F=11 1.95515F=03 3.03612E-01
5 5.0n00PE 00 6.00000F 00 1e60361E=-03 8,969T4E-11 1,60361E-03 ?2479006E=01
6 4,Unn00E 00 5.00000F 00 1420935E=03 1,14444E=10 1.20935F=03 2451195E=-01
7 3.,Upn0YE 00 4400000F 00 Te62591E=04 1.57351E-10 7.62591FE=04 2418681E=01
8 2.°0000E 00 3.00000F 00 4,36222E=04 2.1488B6F=10 4,36222E=04 1¢90105E=-01
9 2.U0009E 00 2.50000€ 00 2.50127E=04 2.86445E=10 2.50127E-04 1.67767TE=01

10 1.20000E 00 2.00000F 00 9,.89497E=-05 4,32055F=10 9,89493F=05 1.41816E-01
11 1.UnnofE 00 1.50000F 00 1.186T0E=05 7,92342E~-10 1,18662E=05 1e10723E~01
12 7.U0000E.01 1.00000F 00 }.97341E=-09 1,97341F=09 0,0 Re0R160E~02
13 4,50n008E.01 7.00000F=01 6,76240E=09 6,76240E~09 0.0 5.64787E=02
14 3.0n0n00QE_01 4,50000F=01 2.53929E-08 2.53929F=08 0,0 3+65513E~02
15 1.20000E.01 3400000F-01 1.56099E=07 1.56099E~07 0.0 2403431E~02
16 9,90999E.02 1¢80000F=01 8.97631E=-07 8,97631f~07 0.0 9,40602E=-03
17 6,90999E,.02 9.99999E=02 3,17158E~=06 3,17158€=06 0e0 5633369E-03
18 4,5n000E.02 6409999F=02 1.23380E-05 1,23380F=05 0.0 2+88566E=03
19 3.Up000EL02 4+50000E=02 5.18058E=05 5.18058E=05 0.0 1042151E-03
20 2.0000BE.02 3.n0000F=02 2.0T748E=-n4 2.07T48E=0% 0.0 7.50245E-04
21 9,90099E_03 2.00000F=02 1,466R5E=03 1,46685E=03 0.0 5.06698E=04

6¢-0T



~BROUP _DOSE _FACTORS

Unils

HENDERSON=-RABSJHR PER PHOTONG/CM#¥2/8EC
- SILICON__==RABSZSEC PFR PHOTONS/CM¥#2/SEC

HCe/DKT
HENDERSON
1 1,.1537g~05
2 8,8927E~0¢
3 Alnigﬂlﬁﬂog
4 6,7U88E"04
5 5,9758E7084
6 5.1911E"04
I 4.3062Fm0,
8 3,6366E70¢
9 3413226704
10 2.6Y89E=0¢
1l 2.0294F=0¢
12 1e4773E70¢
13 Ta0935E"0¢
14 6,91l56E"05
15 3,9776Er07
16 1.9719E-07
1r 1.3351F-07
18 1,3211E"07
19 2.2T60F*07.
20 5,0933E~07

#asga® NATA OUT OF RANGE FnR

21

1.5882E=0¢

SILICON

2.84T6E~09

2+9464E=09
224851E~09
201752E‘09
1:8619E-09
1e544TE-09
142224E-09
Ge8n25E~10
ReRRISES10
4eT180E=10
Be0740E~10
1:6R10£=10
2+6573E=10
1+8411E=-10
101204E=10
Te4G42E=11
Re3590E-11
1e446TE=10
3+2110E=10
7¢3879E=10

2¢2597E=-09

1.0000E=02

~=RAPS7HR PrFR PHOTONS/CM¥#2ZSEC

HCC/DKTY
1+ 0968E~05
B8+7387E=06
76280E-06
648926E~06
6015026-06
5¢3843E~06

4e9745E-06

3¢9221E-06
3e4489E-06_
2+9236E-06
2+3055€-06_
14 7345€E-06
122956E~06
849)13BE-07
5¢9067€E~07
346375€=07
2+6782E=0T7
2 T7197E-07
422145607
340094E~07

MEV
2+2512E~06

05-0T



0000000
000000000
a0 00
00 ou
00 ov
00 ou
00 o0
00 ov
00 oy
00 00
000000000
0000000

5566556555555

9565555555555

95

55

55

556555555555

5565555565565
3
&5

%5 &5

555565585565

5655555555«

a4

446

4444

44 44

44 44

44 I

ad "
474444444444
444444540444

4%

44

44

ccceceeleec

ccecececccece
cC cc
cC
cC
cC
ce
cc
cc
cC cC
ccececeeccecc
cceeceeceeec
/7
7/
’/
44
VZ4
/7
/7
/7
4
/7
144
144

T

HH HH
He HH
HH HH
HH HH
Hi4 HH
HHHLHHHHHHHHH
HHHHHHHHHHHHH
HH HH
HH HH
HH HH
HH HH
HH HH
11
111
1111
11
11
11
i1
11
11
11
11111111
11111111
11
111
1111
11
11
11
11
11
11
11
13111111

11111311

Q00000060000
0000000000000
00 Q0
00 00
00 00
00 00
00 00
00 00
00 Qo0
00 00
0000000000000

Q0000000000
TrrITTTTITNNT
T77T1TTTITTTT
77 77

77
77
7
17
77
77
17
17
17
17117 ITTIINT
17TV
77 77
17
17
17
77
17
77
77
77
17

7171771777777
TI7777777777
77 77
17
14
7
77
77
77
17
77
77

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555

7777771777
171117777777
17 77
7
17
77
77
77
77
77
77
17

Te-01



1$ ARRAY

of

COUPLED NEUTRON ANn GAMMA=RAY CROSS-SECTION SETS. WIp L BE CREATED ON LOGICAL UNIT

2 cNTRIEg READ

NUMBER OF COUP{ER cETS
MOUNT PREVIOUSLY MZDE LIaRARY

2% ARRAY
3% ARRAY
43 ARRAY
5% ARRAY
oT

2 ¢NTRIEs RFAD
2 pNTRIEg RFAD
& ¢NTRIEg RFEAD

@ eNTRIEg RFAD

2
NQ

CHOX WILL CREATE THWE FOLLOWING COUPLED SETS==
I ENTIFIERS

S¢T  COypPLED St
1 1269
2 1276

NeUTRON DATA
1269
1276

GAMMA PRODUCTION DaTA

GAMMA DATA

1
8

-0t



RRRRRRRRPRRR

RRRRRRRRRRRRK
RR RK
KRR R
RR RR
RARRRRRIRRRAK
RRRRRRRRPRRR
RR PR
RR RR
RR RR
RR RK
RR RK
0000000
000000000
60 00
00 ou
00 ou
00 Y
00 oY
00 ou
00 ov
00 0o
000n00ON00
0000000
1% ARRAY

o7

AAAAAARAA
ANAAAAANAAL
AA AA
AA AA
AA AA
AANAAAANAAARA
AARAAAAAAAANA
AA AA
AA AA
AA AA
AA AA
Ap LY

55e55555655R5

9565555555585
%5
%5
55

B5555550555%

8555555555565

85

&5

55 &5

5525555555585

5:55555655g

44

444

Gh4h

44 44

44 4%

44 44

b a4
4544444466444
44, 64444446404

s

otk

44

& eNTRIEg RFAD

nDPDNONNBDND
nbDDDDDNBDDDD
nbD Do
no DD
no bD
np DD
nb 2]
Do [o]§}
oD DD
nh Do
pnooDDDNBDPDD
pbDDDPODBDOD
/7
V44
/7
//
7/
/7
24
7/
/7
7/
/7
//
ate,gt
o9 gt
avag®
XN I

EFEFEEEEEFFEE
EFEFEEEEEFEEE
EF

EE

EF

EEEFEEEEE
EFFFEFEEE

EE

EE

EF
EFEFEEEEEFFEE
EFEFEEEEEEFEE

11

111

1111

11

11

11

11

11

11

1
13111111
11111111

22722222222
2222222222222
22 22

22
22
2?
e
22
22
22
2222222222222
2227222222222

1771717777 0Y
IARRANRARARA]
77 77
77
77
7
17
17
17
77
77
17
33333333333
3333833333333
33 33
33
33
333
333
33
33
33 33
3333833333333
33333333333

Soet e
®Sgtay
XN

717777
1171777777
77 77
77
77
77
77
77
77
77
77
17

11
_111
1111

11

11

11

11

11

11

11
11111111
1111111}

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555

0000009
000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
000000000
0000000

ge-0T



CHECKING TOLERANCE= 1,00000E~03 PER CENT

AMPX NUCLIDE 249 HYOROGEN 1269
HAS THE FOULLOWING DATA
0_RFSOLVED RESAONANCES :
6 TEMP IND 1D NeUT PRACESSES
0 _TEMP_DEP 1D NeUT PRNCESSES 1:
2 2-D GAMMA PROCFSSES 2= NEUT=TO=-GAMMA PROEESSES
0 _FISSION Y1ELBS 1269 ENDF MAT OF FAST NEUT DATA
1269 ENDF MAT OF THERMAL NEUT DATA
1265 ENDF MAT OF YIELD DATA
1 ENDF MAT OF GAMMA DATA

UNRESOLVED RESONANCE ROINTS
2=p NEUT PROCESSES
1=-n GAMMA PROCESSES

O D

~ 20 RECORDS FOR WUFLIDE

“THIS NUCLIDE HAS THE FOLLOWING 1-D NEUTRON RROCESSES

1. 2 27 101, 102, 1099,
2=D NEUT PROCESSFS o
MT LEnGTH ORRER TEMPS
1 2_ 749 5 0
2«0 NEUTRON_TO_GAMMA TRANSFERS
MT LENGTH ORpER TYPES
1 1oz 46 0 1
. ESTYMATED __CAPTURE
NFUTRON GROUP BINDING gNEDGY (FV) EROSS SECTION
1 1a199141€ 07 £.,686749E-05 .
? 1.,199394F 07 2,833412F=05
K 9.000781F_06 .2,934638E=05
4 B8+999655F 06 2,979842F=05
5 8,999918F 06 3.006977E=05
& 9,000202¢ 06 3,060266g~=0S
7 B.998395F 06 3.135069F=n5%
8 7.500342F 06 3,218419F-p5
9 6.499746F 06 3.294100E=n5 .
1o 6,500712F 06 3,3559326=n5
1 64499018F 06 3.421967F=05
17 5.498450F 06 3.523733€E=-0n5
A2 5.500833F_ 06 3.599298F =05 .
14 44499699F 06 3,639766E=05
1s 4,499323F 06 3.632523€=05
16 3.500410F 06 3,597864F~n5
17 3.499731F_06 3,523694F=p5
18 3.498527F 06 3,473424E-pS
lg 3.4997135€ 06 3,437408E=n5
20 2.749101F 06 3,436941E=~05
21 247432278 06 3,536770E=05..
27 2.168p41F 06 5,137325€=05
23 2.243133F 06 B,719637E=05
24 20233780F 06 1,321628E~p4
25 2.246511F 06 2.218852F =04
26 2.232089F 06 2,938160E~04
27 2.207292F 06 3,899427FE =04 _
28 2.233310rF 06 6,821561F=n4
29 241329725 _06 1,189501F=03
30 1:129294F 06 1,814006E=p3
i) 1.161276F 06 3,487420E=03
37 2.903555F 03 7.283904E=03
33 44312508F .03 1.2710T4E=02
34 1.486230F 04 2,244074E~02
_35 4,044713F 04 3,915907F=02
36 1.082767¢ 05 £,456769r-42

w
~

9.541a83F 05

2.660287F=n1

he-0T



2«D GAMMA PROCESSES
LENGTH

1
?

NiC

5
5

LYDE

MY
04
16

AMPX NUCLIDE
HAS THE FOL OWENG DAT,

DN O DO

1

5%
12

ORnER
5
0

20

1269 LAS BEFN cHECKFD

i276 0

XYaEN

RFSOLVED RFSONRNCES
TEMP IND 1=D NpUT PRACESSES
TFMP DEP 1-D NgUT PRACEeSES
2~N GAMMA pRQCFSSFS
FISSION YIELDS

87 RFCORDS Fop NURLINE

1276

3

127
127
127

0
9
6
5
6
6
6
8

UNRESOLVED RESONANCE POINTS
2=n NEUT PROCESSES

1-p GAMMA PROCESSES

2=n NEUT=TO=GAMMA PROCESSES
ENDF MAT OF FAST NEUT DATA
ENNF MAT OF THERMAL NEUT DATA
ENDF MAT OF YIELD DATA

ENNF MAT OF GAMMA DATA

THIS NUCLIDE HAs THE FOLLOWINR 1=D NEUTRON RROCESSES

-
O OVDNPIN P WN -

—
NN

36

37

3a

39

MT=
MT=
MT=
MY=
MT=
MT=
MT=
MT=
MT=
MT=

Yo Z2e
2=D NEUT PROCESSFS
MT LENnGTH
2 148
51 51
52 5k
53 47
54 46
55 42
56 39
57 37
58 37
59 34
60 34
61 34
62 34
®
R4 18
a5 10
86 8
87 8
A8 6
4 GROUP 1 MATRIX
4 GROUP ? MATRIX
4 GROUP 3 MATRIX
4 GROUP 4 MATRIX
4 GROUP 5 MATRIX
4 GROUP 6 MAYRIX
4 GROUP 7 MATRIX
4 GROUP 8 MATRIX
4 GROUP 10 MATRIX
4 GROUP 12 MATRIX
9
®

4,

ORNER

CoooocoooCcocoowm

coc oo

SMS
S11MS
S1MS
S1IMS
S| MS
S MS
SyMS
SuMS
SiiMS
S1MSs

TO
TO
T0
TO

TO
TQ
T0
T0
TO

27, 101,

TEMPS

DDDODODIDIDDDDODCoCO D

D20

5. 784409E-01
5.628478E<01
54163944E~01
4,762793E=-01
4,260890E-01
3,455014E-01
3,365132E-01
24358311E~01
2.731062E=-01
T.641506E-02

AVERAGED
AVERAGED
AVERAGED
AVERARED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED

102,

VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VAl UE=
VAL UE=
VALUE=

1083, 104.

5,786622E-01
5+627182F=01
54162252€-01
40762217E=01
4425981901
34455049E-01
34365548E=01
2435834201
2.73L096E-01
7464133302

FRACT
FRACT
FRACT
FRACT
FRACT
FRACT
FRACT
FRACT
FRACTY
FRACT

107.

pEy=
DEv=
DEv=
nEv=
pEvs=
pEv=
DEV=
DEV=
DEy=
nEV=

1099,

~3,678B522E=05
2+303819E«04
3.276824E-04
1.207809E-04
2.313016E-04
=1.835088E=05
~1+234403E~04
-1,339520E=-05
-1,265817€-05
2426208B5E~05

Se-0r



[
oe
00
0a
00
00
00

[}

v000000
000000000
0 0

o
000000000
0000009

NN MN
BNy NN
BNGN NN
NN NN NN
NN NN NN

NN NN NN
NN NN NN
NN NN NN
NN NNMN
NN NN
NN MN

555555555545

5925555565555
35
55
85

855555555558

555555555585

55

55

95 55

3555655555585

5£5555565585

e

444

44,4

44 44

44 44

44 res

Wb ab
456444%%44444
A4 4444644444

a4

res

4t

TIIITIITTE]
IITITIIRIRyY
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11
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11
TIIITIITIELL
(AASERRAREIAN

144
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‘/
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77
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s
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XYL

[ X YR
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I
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IT
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T
I
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1l

1111
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11

u
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11

11
1111111
11111111

22522222222
2222222222222
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222p222222222
2222222222222

AAAAAAAAA
AAAAAAAAAAA
AA AA
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AAAABAAAAAAAA
AAAAAAAAAAAAA
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AA AA
AA AA
AA AA
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77 77
77
77
77
77
77
77
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77
77

7177877777717
117717777177
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17
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17
77
77
77
77
77
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wo
Wi
W
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WWW W
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W WW W
WWww
Www
W
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/
tavee
saten
cqvee
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LL
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LLbLLLiLb e
INNENANARNREA S
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1S ARRAY 12 eNTRIEG RFAD

o7

MSEM
MMT
MWT
MXT
MCR
MXX
MS
TRES
QM
TPM
PP
1FG

NUMBER OF gXTRA cROSS SECTIONS

NUMRER OF wtCLIDeS FROM MASTER | IBRARY

NUMBER OF nUCLIDFS ¢fROM x~SECT LIBRARY (LOG 2)
NUMRER OF [{UCLIDES FROM x=SECT LIBRARY (LOG 3)
aNTSN/pOT/uORSE AUTPUT TRIGGER

TOTAL CRUSg SFCTTON POSITION

WITHIN=GRO,P SCATTERING CROSS SEECTION PUSITTON
NUMRER OF oFSONANCE CALCULATIONS

TARLE LENGTH FUR CRNSS SECTIONS

IS AN oLD ANISN | IBRARY MOUNTED ? (0/13NO/YES)
OUTPUT ORTON TRYGGFR

PRINT cOMTROL = ANISN QUTPUT

THE STORAGE ALLOCATEn FOR THIS CASF IS 74752 WORDS

2% ApRAY 2 eNTRIEq RFAD
nT
GENERAL INFORMATYION CONCERNING CRNSS SECTION LIBRARY
TAPE IDENTIFTCATIAN NUMRER 22
NUMBER OF NUCL TBEq ON TAPE 2
NUMBFR OF NEUTRON ENERGy GROUPS 37
FIRST THERMAL NEUTRON EnERAY GRDUP 37
NUMBER 0OF GAMMA ENERGY GROUPS 21
XSDRN TAPE 22

NUCLIDFS FROM XSDRN TAPE

1
2

HYDROGEN
OXYGEN

HYDROGFN 1260
OXYGEN 1>76

1269

1276

DO SOOI~ D

1269
1276

1269
1276

50T



// IHS= 4

_AN_ANISN | TBRARY WlLi' BF MaDE ON CaARDS
FnR 37 NEUTRON GROUPS AND 2) GAMMA GRUUPS
/ IHT= 3

wHICq ALLOwS 57 DowNScATTERs
R & {05 | P 0 UPSCATTERS

._THE LIBRARY CONTENFS ARE

. NOG  ITL 1CT R O TheE T

L—-38 61 0 1.P0 DATA_FOR_HYDROBEN 1269 .
|__PShe GRP. 1 GRPs 2 GRPs 3 GRPs 4  GRPe S

| 1 2.68675E-05 :.533416-05 2.93464£-05 2,97984p~05 3,00698E=05
L2 0.0 paf L0e0 0.0 0,0

3 5,32303E.01 s.124616-n1 6.67597E-01
& 3,69754Em02 2.6003aE=n2  1,6266T7E-82

6.92217F-01 7,25987€=01
8.55910¢=03  2.62491£=02

L
i § 0,0 £e82171E~n2 2,80910F-082 1.,61099r=02 4,93984E~02
L,‘_&Q_M9424~_k4__Au,ﬁ;Q;WWAJWMﬂ,HELW30Q§E:°3, 1,38622r-02 4,58935E-02
T 0.0 Nel 0,0 1.,02841p«02 3,864126~02
8 0,0 el 0,0 0.0 __2,92991E=02 -
9 0,0 ne 0,0 0.0 0,0
10 0.0 Ael 0,0 . . 0.9 0,0
‘ 31 0,0 nel 0,0 0,0 0,0
12 0,0 0.0 0.0 040 0.0
PSN. I3 THRi) PSNe &1 SAME AS AROVE
PSN, GRP, 9 GRP+ 10 GRP. 11 6RP. 12 GRP. 13
1 3,29410E.05 3,35591E-05 3,42197E-085 3,52373r~05  3,59930E-05
2 0,0 o0 0,0 0,0 0,0

3 _9,84746E.0 1 ,07177E 00 1,16451E 60 )
4 4,69609E~02 c,11344E=n2 65,55750F-62
5 8,17824E.02 p.92425E=02 9,712)11E-82
6 6.,76236E.02 7.40041E~n2 B8,074386-62

7 S.86990Ea02 £,11915E=02 6,69574E-82

8 5,18573Ew02 5.29382E~n2 5,53662E.62

=02 _1,00344r=0]

1,28788¢ 00 1,50018E 00

9,01576p=02 1.,67781E~01
1,54461r=01 2,64924E=01

i, 28634?-0! 2.11119E=01
1.75817E-01
8 aaazap-oz 1,46170E=01

9 4,70048E.02 ‘;lg9§§jgggg,WA,739155”62 7.33300r-02 1,21213E-01

10 4,36745E.02 4.2532pE-02 4,24563E-82
31 3,67696E.02 2,95195E=n2 3,84841E-02

6,34362F=02 1,00226E-01
5,62330F-02 8,67074E-02

¥2 2,78805E.02 13,32733E=02 3,57563E-62

5.09724F-02 7,68598E~02

13 0,0 2252296E=n2 _3,01047E-02 4,73592 -Qz__§,2912§£rna
14 0,0 fe0 2,28272E-082 3,98726¢=02 6,47272E-02
) N () ) _ 0,0 3,02337F=02 _5,44989E-02
1s 0,0 ne0 0.0 0,0 4,13232E-02
¥ 0,0 0 0,0 0,0 0.0
8 0,0 Ne0 0.0 0,0 0.0
19 0.0 sl O I ) 0.0 0,0 -
20 0.0 0 0.0 0,0 0,0
PSNa. 2) THR;) PSNe 61 SAME AS ABOVF _ I

o

[

o

o :fc

GRP, 6
3,06027€~05
0'0

7.606T7E=01

1,87714E=02
3,41136E-02
3,09200E-02
2,87311g-02
2,41884E-02
1,83417€-02

73 D
«0
o0

GRP, 14
3,63917£-05
0.0
1,67239€ 00
4,08992€~02

6.49842E-02

4,54042E-02

.3.62542E-02

3,01923E-02

.2,5101BE-02

2.08146E=-02

L 1aT21Y8E-02

1.,488B99F=-02

1232006E=02.

1,19638£-02
1.11155€-02
9,35869E=03

-.T«09616E=03

0.0

,,.,0.0.,

0.0

~ XSORN 10

GrP, ,]W_M, GRP. 8
3.13507E-05 3,21842E-05
00 0.0

Be24T00E~81 9.02483E-0)
3.92816E~02 4,30342E=02

7414347E=02 7,47585€=02

6+33226E~02  6,46T53E-02

5473958F=02 5,73276E~02
5+333206-02  5,19631E=02

4+4899TE~02  4,82816E-02
30404526202 4,06493E702

0«0 3,08231E~02
Qe 0.0

6rP, 15 GRP, 16
3.63252E-05 3J59786§:25.
0¢0 0,0

1.79255E 00 2,08199E 00
1.258106=-01 2,74697E-0)
2427257E=01 4,31999€E=0]
1476544E-81 3,63%961E-01
13235QZE-°L 2.82T40E~01
9.84944FE=02 1.97941E-01

Be20242E-02 1,57743E-0)

6-31928E-92 1.31366E'01

5:65526E=082 1,09209E~0)

4467572E-02 9,05625E~02

4204563E-02 7,48911E-02

3458530E=02 6,4TT44E~02
3.25024E-02 5,74268E-02
3.02004E~02 5,20521E~02
2:54244FE=02 4,8364TE~02
1+92791E=92 4,07188E~02
0«0 e 32 0B TSSE=02
0«0 0.0

1269

801



10-39

10.2. Problem 2

This is an XLACS calculation which accesses fast and thermal (Sy @)
ENDF/B data to make 123 group P3 neutron cross sections. ENDF-IV data
for hydrogen and nitrogen are used with the hydrogen weighted over a com—
posite spectrum consisting of a fission spectrum tied to 1/E tied to a
Maxwellian thermal spectrum; nitrogen is weighted over a 1/EI; spectrum
for air. A free gas kernel! is calculated in the bottom 30 groups for
nitrogen, and a water bound kernel is used for hydrogen. Both thermal
kernels are at room temperature.

This case used 410K bytes of storage and 3.11 minutes of CPU time on
the IBM 360/91.

The input data for the case are given on the following page with

the abbreviated output following that.



THIS 1S THE ToP Of AMPX
MOBULE xLAaCS HAS BEEN cALLED

SAMALE PRORLEM 2

ENDF/B VERSION 1v

HYDROGEN AND

NTTROGEN

DIFFERENT WEIGHTINGS

1% 1 2 123 30 2 3%% 2Rl A 1 E T

T STANDARD sTruCTURE USEnR
HYDROGEN v4(1209)  gISS=1/E=MAX WT
708% 2R1269 1 3 3 8 j002 2 12 T
73%% 296 T

NTTROGEN~14 V4(1273) AIR WEIGHTING
18% AS & 2%% A5 108 ¢

7088 2R1275 1 3 3 8 2 F T

T3ee 296 Y

MODULE xtL ACS IS cINISHeDs USER CODE 00k6

MOBULE RADE HAS BEEN FALIED
188 23 F T
MOQULE RADE 18 FINISHED. USER CODFE 0000

SYSTEM CODE 000

SYSTEM CODE o000

00T



XX XA

X X XX
XX XX
XX XX
XxXx
XXX
Xx XX
XX XX
XX XX
XX XX
XX XX

0000000
000000000
00 00
00 oY
00 ov
oa ov
00 ov
00 ov
00 ov
00 00
000000000
0000000

18 ARRAY
3% ARRAY
of

0T

LL
LL
LL
LL
LL
LL
LL
LL
L
LL
LuyLeetlitlee
LLiteeli e

5525555555585
9525565555555
%5
55
55
355555555555
5565565565555
85
85
95 55
55£5555555555
5255555555

33333333331
3333333333333
33 33

33
13
333
332
33
33
33 a3
3343333333333
32333333332

% eNTRIEg RFaD

6 pNTRIEg RFAD

AAAAAARAA
AAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAARAAAA
AAAAAAAAAAAAA
AA AA
AR AA
AA AA
AA AA
AR AR

144
2/
74
4
77/
174
//
77
/v
124
124
7/

#%0,e°
FYYPEN
..'..

PYYYR

cceecccecec
cccecceceeece
ce cc
ce
ce
cc
cc
cc
cc
cc cc
ceeeecceeceec
ceeceeeecee

1711111
11111111

5555555555555
5555555555555
55

55.

55

555555555585

5555555555555
55
55
55 .55
5555555555555
556555555685

55555555555
S955855555589
S 3
S5
S8
$S5593555SSS

855555555535

a5
§S
53 85
5555855555585

55588555558
1777177777777
RAAREARARAAA)
77 77

11
77
11
77
17
77
AT
17
A
11
3
111
11
11
Al
11
AL
11
S AL
11k
BEVINENG]

(XA ER)
[ PR ¥
sa®ce

17T
1177717127777
77 kad
11
77
I11_
77
s
17
pas
77
17

5555555555655
5555555555555

55
55
55

555555555565
5555555555555
55

55

S

A STANDARD 123 NEUTRAN GROYP STRUCTURE HAS BEEN INSERTED FOR _YOQU AND WILL BE USED UnLESS YOU OYERRIDE ITY

55 __55
5555555555555
5555555855

5555555558555

5555555555555

55
55
55
5 1
6555555555555
S

58

S5

55 _ 55
5555555558555

£5555555555

22222222222
2222222222222

22 22
22
22
22
22
_e2
a2

22
2222222222222

0T



AN XSDRN TAPE Wy Bp WRITTEM WITH THF AUSPICIOUS TITLE

.ﬁ!&ﬂ*iQQ&#i*’*#n&?#*ii&“*u*#ﬁﬁ#i&bwiQb#ia'ﬁ**iii'&'i;é#l*ﬁ#*#**iﬁi#*!**&#Q#QOI&

SAMPLE PRORLEM 2
ENDF/B VERSION TV
HYDROGEN AND
N1TRQGEN

DIFEERENT WEIGHTINGS

XSORN TAPE IDENTIFICATION 1 TRANSFER INTEGRATION MESH=SRCE 0
NUMBER OF NUCLIDES 2 TRANSFER INTEGRATION MESH=SINK 0
NUMBER OF ENERGY GRO\PS 123 ENDF TAPE TDENTIFICATION 0
NUMBER OF THERMAL GRAUPS 30 ENOF TAPE MODE (FAST DATA) 0
WFIGHTING OPTIUNM 2 PEAK TEMPERATURE (MAXWELLIAN) 0

oUTPUT LISTING OpTINNS
RESGNANCE DATA 1

1-DIMENSTONAL ARRAYS 1

ELASTIC SCATTERING 0

THERMAL SCATTERING 1

INELASTIC SCATTERING 0

N2N TRANSFERS o
L
L
©
®

*;¢u¢i#¢»¢*Gu&**augb;u«a&ﬁua**»#u«qaauuuﬁgyﬁgﬁaw#y*p¢*a¢§qn¢p«#w;&u*uuéﬁunnw*nbununqigia»ao#uu#».nub«.n»dfdc;#ic.nnn.uioﬁ.i.o&gu,.
*.‘qc&uu;u%*#u*oau!qgung*uﬁﬁuuéﬁuuua«&*i«n0&¢¢*nina;*.nuwn&au»nag*giu»»&*nyo&i*u&*»u*n*aln»cu.v&n.a;*.uc.&&»¢biuqu.éirniuigcnccuu
«a*iu'vn»u*ﬁan“ﬁau!ag*»a**u*#a*#&&uaéﬁn*#uﬁ*»ﬁcéiﬂGiiﬁnaiananaaﬁ;anuuguu«naa»nnnnn.an¢in&aoc»apautnoc.-u»n3n4&~:..-.¢.¢¢308.0é¢¢..
eaQQQ*ﬁg#ﬁu*ﬁ#*&*nf&&n&u*ﬁ§§¢o#&uu»&u&gé*u#i;*#«&nnni*qul#l»a&#*«ﬁné#4###«an*uﬁu«nnauﬁlqninnnnnniuaﬁnwuiﬁoii&d&h{iiianinioinGO;#;;
q.iu«*inun*#&#“authgu*uﬁn**#»»aua»»*u*naav&*ﬁ**nir*#**nuuuﬁeuanuhcwuiuuﬁtg«u.n»auugia&uﬁiunnu0&d#eniié»in%«iinﬂ;ae&aaanéeéw#eaa.i
ilﬂbb“*nid#“*&“*«u?ﬂ;,Gi-&*’-'g.##4“#n&&ﬁb&ﬁ*&u!#q#»&#‘“***uwl«»a&%##*i&éaa###ﬁaﬁa#%aéea*¢¢*¢#*§aagqna.qgin0!&&3»«iii*&’l*iﬁcﬁiﬁn!innﬁg
g.#cn"G»uu*#&*unugnganaé&.*&auwnng;«u.*n.&&»*«;u‘*«*“nuanuna&#»«inwuu*##uqan.&o¢n¢*¢¢n¢a-¢nauy;qhn&h;}iboéd;*»n;uoqunuiga;iccﬁ..
aaﬂq»iﬁu«««*ﬁ#*#*#Qa;iaa##****&*&»a&»#&!npftnb»*i?#g&*u#qi»&»n««u*§#§»lﬂ*n;nuiciﬁaugﬁnnnh’n*wi&«#»Q0{93qfii?ipdvﬁunaniouihiﬁﬁibi*q
uginiieu-#&a#&*#&au?a,’,&*a*#*uﬁgnait#u-%ﬁ-**i#aﬁ*nﬁ&**&i#n;qnnn&a#*«#q*&i#»’#&nu&*iia#nugu-»h@h*iﬂﬁQﬁﬁl’GiﬁQnéhii*ni!i{'i&qiiuiﬁ*’a'iﬁiul
li..’*'Q{#*‘#G*qg*’&#’”*##,&#&“ﬁ#&n#ﬁﬁi&&Qﬁ***i“*l*l**&ﬂ#ﬁiﬁ“#i’*&*ﬁ*&ﬂéﬁﬁﬂ%“*.‘i#I“ﬂuiﬁ“&“*&#i.'f‘“ﬂﬁﬁ.l.'l&“.“‘Qﬁiﬁﬁ.ﬂﬂiﬂiiﬁﬁﬁipi

COMMENCE PRACESSING NATA FOR
HYDROGEN V4 (1269, FlgS=1/E=MAX WT

708 ARRAY 9 eNTRIEG RFAD

Al
73% ARRAY 1 ~NTRIEg RFAD

oT

XSDRN IDENTTFIER 1269 ENDF TAPE MODE (THERMAL DATA) n
ENDF/B MATERIAL ¥D (FAQT nATA) 1269 ENDF/R MATERTIAL 1D (THERMAL DATA) 1002
NUMRER OF THERMA; TFMPFRATURES 1 NUMRER OF ATOMS/MOLECULES ?
ORDER. OF . FAST BXp COEFF 3 LOGICAL UNIT (THERMAL PATA) 12

ORDER OF THERMAL EXP CnEFF 3

0T



THE_(TAPE) DESCRIPTION OF MATERIAL

No FILE 3 DATA FOR
No FILE 3 DATA FoR
No F1LE 3 DATA FOR
Na FILE 3 DATA FOR

No FILE 4 DATA fFOR

p

[ T R R S

o m

10
11
12

14
15

17
18
12
20

21

23
24

25

1002 15 -

THERMAL SCATTERYNG LAy DATA COMPUTED AT BNL USTNG GA CODE GASKET

BAND ACCOKRDING 7O HAYWOON PLUS TWO DISCRETE VIBRATIONAL MQDES,
DaTA TABUL ATED FOR 8 TEMPERATURES %296,350940094501500,600,800,

lo00 DEG Ke

MATERIAL 1002 REACTION.
MATERIA; 1002 RFACTION
MATERIA) 1002 REACTION

MaTERIA)" 1002 REACTION
MATERIA; 1002 REACTION

ENERGY

T45000E=03 FIRE
COARSE
142247E=02 FINE
CoARSE
1,7320E=02_pINE
COARSE
224495€=02 FINE
CnaRSE
3,4641E-02 FINE
CoaRSE
444721E=02 FINE
CoaRSE
524772E=02 FINE
: CnaRSE
6.4R07E=02 FINE
CnaRSE
T,4833E=02 FINE
CoaRSE
829443E=02 FINE
CoARSE
1e0954E=04 FENE
CoaARSE
1,2961E=0) FINE
CoARSE
104967E=0) FINE
CoaRSE
1,6971E-01 FINE
COARSE
1.8974E~01 FINE
CnarSE
242361F=0) EINF
COARSE
2.7386E<0l FINE
CoaRSE
3.2404E=01 FINE
COARSE

3,9686E=0) FINE

CoARSE
4,9749E-01 EINE
CoaRSE
5.9791E=0i pINE
CoARBE
141021E=01 EINE
CoARSE
842449E=01 FINE
CoaRSE
9.3895€~01 FINE
CnaRSE
1.0607E 0V FINE

MATERIA; 1002 RFACTION

INTEGRATED
PO

Te24755E 0}

6484892 01
6+51842€ 01
6+51394E 01
5298492E 01
6003553E @1
S+41681E 01
529a173E 01
4082320€ 01
5.17137E 01
4939545E 01
4+64453E 01
4+082B1E 01
4e¢27360E 01
3.85310E 01
3499825E 01}
3:60076E 01
3.77259E 01
3249293F 01
4+05036E 01
3e3n120E 01
3.72163E 01
J.15249E 01
3.50263F 01
3003484E 01
3033787E 01
2¢934458E Q)
3elo73sE 01
2084852E 01
3.03344E 01
2213456E. 01
3.81212€ 01
2+61503F 01
3e46934E 01
225154R8E 01
3+25423E 01
2030471F 01
3.99596€ 01
2029055€ 0}
3.55354E 01
2221057F nl
3.23294E 01
leajﬂéﬁ‘ﬂl
3+37084E 01
21437YE. 01
2+9130a€ 01
2212260F 01
3.07722E 01
?:0a8485E 01

5066092E 00
1.01083E 01
6088322 00
9. 7T453E 00
Te76626E 00
9¢30022E 00
8466510 00
1.41388E 01
9050249E_00
130174E 01
1+008492€ 01
1.2741E 01
1.0369%E 01
1.25728E 01
1.058a8E 01
1.23662E 01
1.0735%E 01
1+419628€ 01
1.068978E 01
1.63719E 01
1.10558E 01
1.52342E 01
1»,1160%E 01
1.46626E 01
1.12308E 0]
1.42708E 01
1,12929 01
139429 01
1213469E 01
1.33149E 01
1.14616€ 01
Z2416888E 01
1.16137%F 01
1.98219€ 01
1.16189F 01
1.84859E 01
1218472E_ 01
20680755 01
1.1421FE 01
2e364akE 01
12145384E 01
2+17S577E 01
1.16019E 01
2+31893E 01
1.1F607E 01
1291730E 01
1}882%F 01
2+05036€ 01
1.202988 01

1===-TAPE SEARCHED
2===TAPE gEARCHED
4===TAPF SEARCHED
18===TAPE SEARCHED
2==~TAPE QEARCHED
4===TAPE GEARCHED
_THERMAL CQEFFICIENTS
Pl

P2

Js31572E=01

5.16933E 00
6,54195E~01
3.15881F 00
T1440694E=-01
2405712 00
9,.75514E=-01
5.72YB0E 00
1.32276E 00
4,59241F 00
1,64705€ 00
$425482E 00
1.89349E 00
4,09580E 00
2,11867E 00
3.97367E 00
2.32556E 00
3.66n15E 00
2453602E 00
T.58220E 00
2475423E 00
6.74221E 00
2492209E 00
6.33271E 60
3:0675%9E 00
3,17777E_00
S5.81648E 00
3.26455E 00
5,39328E 00
1.27810E 0}
3.63820FE 00
1.13502€ 01

J.82345F 00

1.03780E 01
3.99a6%E 00
1.81217€ 01
4.13472€ 00
1,55630E 01}
4.25620F 00
1.39817€ 0}
4.42266E 00
1e54269E 01
4.58218E 00
l.16711E 01
4.69001E 00
1,29445E 01
4,81779E o0n

TO MAT=1902
TO MAT=1802
TO MAT=1802
TO MAT=1002
_TO MAT=1002
TO MAT=1902

P3
54346064F=0]
4423207€ G0
2.83839E~01
2.49226F 00
174730E=01
1.54173E 00
1.40329€-0]
4439854F 00
1.73706E=01
3,31175F 00
2441304F=01
2.75343F 00
3,25593E"01
2.40529F 00
3,79131E-01
2.1B027€ 00
4,45104E=0]
1.84396F 00
5,18343E-01
5.06114F 00
5.97218E=01
4,35295¢ 00
6.47190E~01
3.90690E 00
T+05390E~01
3,56388F 00
7.49536E=0)
3.317%2E 00
Te91058£=01
3,025944E 00
8.28413E=01
3.15800F 00
Be56TT1E=O1
7+92465F 00
F.08546E~01
7.03130€ 00
le01117E 00
1437098 01
1.12318F 00
1415958F 01
1.20548F 00
1.02266E 01
1.27975E 00
1s15481F 0}
1.32232E 00
84041%1E 00
1.34320E 00
F.17670E 00
1.33483F 00

MF=
MF =
MF=
MF =
MF=
MF =

~ o~ W W

MT= 102
MT= 1In2
MT= 1ge
MT= 1p2
MT= 4
MT= 4
P4 Ps

THERMAL
INTEGRALS

eh-01



CnARSE 2¢8087AE 01 1496351E 01 1,21222F 01 B8.357%8F 00
26 1.2047E QU FINE 2+00608E D1 1420913E 01 4.86R15E 00 1.32501F 00
CnaRSE 3.05T4RE 01 24146726 01 1.3898B2F N1 9.99467F 00
27  1e3629E 0V FINE 2¢07259F 01 1e22161E 01 4.93447E 00 1.30871F 00
CnaRSE 2e819134F 01 1+94892E 01 1.19893E 01 B.12847F 00
28 1.49RRE 0U FINE 2e04113E 01 1422950E 01 4.99)}20E 00 128782 00
CNARSE 245a0704E 01 1.73489E 01 9,39072E 00 6.05276FE 00
29 1.6333E 00 FINE PeU5607E 01 1423591E 01 5.04790E 00 1.27428BE Q0
CoARSE Pe00435E 01 1.84582E 01 1409468F 01 T7.04337F 00
30 147834E 00 FINE Pe0B065E 01 1.24227E 01 S.06770E 00 1.26266F 00
UnARSE 2+63394F 01 1.79998E 01 1.05077E 01 6,55212f 00

A THERMA| SCATTFRING CALCU ATYON HAS BEEN RERFORMED AT 296.0 DEGREES KELVIN

ELAPSFN TIME 1e8p MIN.

»qi&;*&aouaﬂuﬁﬂﬁ&&#*gn&u*”gﬁ#*#»n&a«#*u##ui*a&&n*i»»n*ai#éaaanal&iiénav#&auuﬁuﬁaéqaaininiuﬁq*n&«qQ.in‘iitiﬁtulb»»aon..’n*lﬁoﬂipugg
qqcﬂtuInta««ﬁ*#ﬁ‘*#ﬁ*?ﬁg‘wiﬁi***bqaﬂn&a&##;auq&';&«**&»q&*a#unnnqnﬁénialuoﬁ*ﬂpa#l-GQa#q&gs*ii»ia“##lbhnﬂcﬁiil#h!iéniﬁnbﬁﬂibil&iﬁﬁﬁﬁﬁoigu
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L L e L e L R L P L TS T L LT R e s A P T L L g P g P T LI 2 LT T YT YRS YT YT T Y PAT Yryg
LY S YL P L Py S R L R T P T T T e TR Y R T s T P SR R T T L 3 T T T T L TR RN PR PR TP TS SRS R L S T R S N Y
DY Y S Y L L T Ry A o e R L T T S L L T e e R R e AP R P T T T P T Y T T T T PR T TR TP LY 2T T2 J Y nn
&*#ﬁ»iﬂq*&a¢*§“ﬁ§§¢““«é»**“#»«#%*nq*u#naugiﬁaﬁauﬂw#a&;4*&&#%6*&4&*&“&»&*w»»&i*n»#iguag#gi»qbib&ip#eeéeaeeéééaeeii#iiuiﬁ.éiinnugi‘.
D L Ly T L T L P P N L L T P L e T T T TY TY P2 2 e T T Ty T Y T P T YT TR T T 2T YT e
[ R L T LT L LTS o g L o I T L T T P T I T T Y T2 L T T T e T T T Y YT Y e YTy LI TR T TR T TL T TT TS Py
»ah#i‘ﬂau»u*##*uuni#QG#ﬁ**¢¢#unun&aﬁﬁioiaal*******i#*nb&*&ynui%&*n*#*qd«&d#ﬁli&a»nggrﬁDu#*nniq&n.b¢0Q0u¢l05¢§06§¢01uliialhicblQ¢‘¢

COMMENCE RRACESSING NATA FOR
NITROGEN=14 v4(1575) AIR WEIGHTING

1% ARRAY 5 eNTRIEg RFAD

2% ARRAY 12 ¢NTRIEg RFAD
708 ARRAY 9 =NTRIEgQ RFAD

03
73% ARRAY 1 eNTRIEg RFAD

ov

XSORN IDENTIFIER 127% ENDF TAPE MODE (THERMAL DATA) n
ENDF/8 MATERIAL 1N (FAGT nATA) 127% ENDF/n MATERIAL ID (THERMAL DATA) -2
NUMRgR OF THERMA; TFEMPFRATURES 1 NUMRER OF ATOMS/MOLECULES 0
ORDER OF FAsY EXp CoEFg 3 LOGTCAL UNIT (THERMAL BATA) 13

0RDFR OF THERMAL EXP CnEfe 3

0L



No FILE 3 DATA FOR MAaTERIA
_No FILE 3 DATA FOR MATERIA
NO FILE 3 DATA FOR MRTERIA}
_No FILE 3 DATA_FOR MATERIA
No FILE 3 DATA FOR MaTERIA;

ELAPSED TIME

*99 MINe.

ELAPSED TIME 2465 MIN.
Na FILE 5 DATA £0oR MATERIAL
No FILE 5 DATA FOR MRTERIA
_No FILE 5§ DATA FOR MATERIA
N0 FILE & DATA FOR MATERIA
_No_FILE 5 DATA FOR MaTERIA
NO FILE 5 DATA FOR MRTERIA
No FILE 5 DATA FOR MATERIA;

ELAPSED TIME 2¢Tea MIN.

A TWERMAL SCATTERING CALCU'ATTON

ELAPSFD TIME 2eT7 MIN.

ELAPSED TIME 277 MIN.

®

®
1775 REACTION kls5~==TAPE GEARCHED TO MAT=1275
1275 RFACYION }l6===TAPF SFARCHED. TO MAT=1275
1275 REACTION }17=---TAPE SEARCHED TO MAT=1275
1275 REACTION 118-=-=TAPE SEARCHED TO MAT=1275
1275 REACTION }1o==<TAPE QEARCHED TO MAT=1275
1275 REACTION 17===}APF SEARCHED TO MAT=1275
1275 REACTION 18=--TAPE SEARCHED TO MAT=127%
1275 REACTION SEARCHED TO MAT=1275
1275 REACTION SEARCHED TO MAT=1275
1275 REACTION Ré===TAPE SEARCHED TO MAT=1275
1275 REACTION 25~~-=TAPE GEARCHED TO MAT=1275
1275 REACTION 28=-==TAPE SEARCHED TO MAT=1275
HAS BEEN RERFORMED AT 296.0 DEGREES

Al UNTT 23

AN_XSORN MASTER ((1BRARY TApE wILL RE CREATED ON LGGIC

# ITS IDENTIFICATION NiMBFR IS 1
JES HMayE _BEEy PROCESSED

s 2
# 123 ENERGY GROPS

# 94 1ST THERMAL GRP

PERTINENT INFORMATION CONCFRNING THIS TAPE 1Is

MF =
MF=
MF=
MF =
MF =

WWwwww

MF=
MF=
MF =
MF=
MF =
MF=
MF=

R R P

KELVIN

MT=
MT=
MT=
MT=
MT=

MT=
MT=
MT=
MT=
MT=
MT=
MT=

251
2sl
251
251
251

SEEPE>

.lln*l»'#ﬁ“#ﬂ#?*&#lu**a¢#a¢#n§§Qiiwtiaiiﬁai»lvnui,oﬁl##ﬂﬂl&l4&*#.ai#&ﬁﬁ#u&&ﬁiu;,a;.oiugqgf

SAMPLE PRAB'EM 2
TNOE/B vERSTION IV

NITRQGEN

DIFFERENT WrlGHTINGS

“»
L
»
- HYDROGEN ANA
»
»
»
»

* % % & x &3

ilggu*ﬁiaﬁQQQQ#;§¢¢0*;&#44#&&#»&&*ﬁun#iq*#&ii»n*‘uiiﬁnnaiéiuﬁ#lnaﬁﬁéiﬁQ#Ob»»&}%l#’*iibulb

TapLE 0 F

NUALINE TITLE

1 HYDROGEN V4 (71269)
2 NITROGEN~16 y4(127g)

CONTENTS

F1SS=1/E~MaX yT
AIR WEIGHTING

IDENTIRICATION NUMBER

1269
1275

Sh-0T



ONE DIMFNSION AVERAGES FOR HYNROGEN V4(1289)

XSEC In
GRP,

1

6.894VU9F=01
7.56990F =01
R,29447F=01
9,07047F-01
9,890l4F~91
1,076lag 00
1.16886F 00
1.26666F 00
1,36803F 00
1.47583F 00
1.,58752F 00
1,703%aF B0
1,825278 90
1.95127F 80
2.08281¢ 00
2.219l6F PO
2+.36098F 00
2,505l9F 00
2.65834F 00
2.818U00F 00
2.9831laF 00
3.15931F 9o
3,3404%6F 00
3,529°23F 00
3,72390F 00
3.92987F 00
4,14413F 00
4,36R0URF 00
4,60658F 00
4,85T16F 00
5.119V1F Q0
5.39729F 00
%5.69032F 00
5.99460F 00
6.31528F R0
6.65221F 00
7.00507F Q0
7.37401F @0
7.76070E 00
R8.15103F 00
8.55798F A0
8.,96917F 00
9,395Y2F 00
9,333U0F 00
1,028U0F 01
1.9731l9r 91
1.118¢€3F 01
1.162%0F 01
1:207(?F 01
1.28234F 0}
1.38a62F 01
1.49197F @1
1.58235F 21
1.66380F 21
1.73264F 02
1.792V2F B1
1.84177¢ Q1
1.88194F 81
1.91616F @1

2

64n9379E~=01
Teg695GF =0
B8499415F-0]
9enT015E=0]
Yenf9alFm0]
Len7614F 00
Lay68R3E G0
1e266A43F 00
1.36840E 00
1e47590F 00
leg8748F 00
1470305F 0o
1ep2524E 00
Lea5118F 00
cenB277F 00
2421913 0n
2436064F 00
2450516F 00
2.65830E 00
2ea18n6E 00
2408315 00
3415928 00
3.34043FE 00
3.52949E 00
3.72386F 00
3492904E€ 0D
4414409E 00
4476805F 00
4460654F 00
4eab772E 00
S.711808E 00
5.39725E 00
5¢89029E 00
5.09456F 00
6031554E 00
6e65247E 00
Ten0503E 00
Te37307€ 00
T+76066F 0D
B8475158F 00
Bes5753E 00
8406912E 00
9.195R6E 00
Fen3302€ 00
1.n2799€ 01
1.77319E 01}
1.71822€ 01
1e16200E 01}
1e20771F 0}
1.28272E 01
1,38860E 0}
les9156F 01
1.58233E 01}
1.46377¢ 01
le73262E 01
1+79108E 01
l484173E o)
len8l00E 0}
leal611F M

27

2,96853E-05
3.04305E=-05
3.14040E=05%
3,28334E-05
3,29632E=-05
3,3%799E~05
3.48575E~05
3,51410E-05
3.,5%681E-05
3,59203E~05
3,62744FE-05
3,63695E-05
3,63026E-05
3,61456E=05
3,59574E~05
3,57693E-05
3,54798E-05
3.50838E-05
3,47289E~05
3,44376E-05
3,486)17€-05
3.42921E~05
3.42996E=05
3.43638E=-05
3,44535E-05
3.44331E-05
3.44486E=05
3.4%449E~05
3.47155E=05
3.49708E=-05
3.54920E-05
3,6290T7E~05
3,70644E-05
3,76985E=05
3,87041E-05
4. 08798E~05
4,21184E-05
4,42696E-05
4,6758T7E=-05
4,9%472E=-05
5,27575E-05
5¢63635E=05
6.,04898E~05
6,5160TE=05
7.03438E-05
7.59810E=05
8,2015%E=05
8,88469E~05
9.56260E=-05
1,08803E-04
1.30457E~-04
1.56544E=04
1,86144E~04
2.,19327E-04
2.60200E=04
3.,0%9909E-04
3. 58460E-04
4,18138E-04
4,R6370E-04

FISS=1/E~-MAX WT

101

2.96853FE=058
3.04305E=-05
3.14040FE~05
3.22334E-08%
3.29632F=05
3.,35799F~05
3.42575£-05
3.51410£~05
3.55681E=05
3.59203F-05
3.62744E-05
3.63695F=05
3,63026E=-05
3.61456E=05
3.59574F =05
3.57693F =05
3.54798E~05
3.5083RF=05
3,47289E-05
3.44376F~05
3,426]17F=05
3.42921E=08
3.42996E=-05
3.43638F-05
3.44535E-05
3.44331F=05
3.44486F=05
3.45449F =05
3.47155E~05
3.49708E=05
3.54920E-05
3.62907€~05
3.70644E=05
3,76985F=05
3.87041£=05
4,02798F =05
4,21184E~-05
4,42696FE=05
4,67557E=05
4,95472F =05
5.27575E=05
5.63635E=05
6.04898FE=05
6,51607E~05
7.03438E~05
7.59810E=05
8.20159E~05
B.85469E=05
9.56260E=05
1.08803F~04
1.30457E-04
1.56544E=04
1.86144E=04
2:193276~04
2.60200E~04
3.05999F =04
3.58460E=04
4,18138F=04
4.863T0F=04

102

2+96853E-05
3+04305E~05
3414040E~05
3022334E-05
3429632E=05
3+3579%E~05
3442575E=05
3+51410E-0%
3¢55681E=05
3.59203E=05%
3462744E=05
3¢63695E=05
3¢63026F=05
3461456E~05
3+59574E=05
3¢57693F=05
3¢54798E=05
3.50838E=05
3.47289E=05%
3+44376E=05
3442617E-05
3.42921E£-05
3+42996E-05
3.43638E~05
3¢44535E-05
3.44331E-05
3044486E=05
3¢45449E-05
34471655E~05
3649708E=-05
3+54920£=05
3.62907E~05
3+70644E~05
3.76985E=05
3.87041E=05
4+ 02798E=05
4421184E-05
4042696E-05
4¢67557E~05
4e95472E~05
5¢27575E-05
5463635E~05
6+04898E~05
651607E~05
T+03438E=05
7«59810E-05
8420159E=05
BeB5469E-05
9e56260E-05
1.08R03E=04
143045TE=04
1656544E=04
1e86144E=04
2419327F=04
2¢60200E=-04
3,05999E-04
3¢58460E~04
4418138E~04
4¢86370F=04

1099

4.80120E-03
1.18494F-02
2,64T34E=02
5,40489E-02
1,01698E~01
1.77674E=01
2.9n357E=01
4,46423E=-01
6,49887E-01
8,99889E~0k
1,19133€ 00
1.51388€ 00
1,85401E 00
2.19587¢ 090
2.52277E 00
2.87054F 00
3.07516E 00
3,2R173F 00
3,42639F 00
3,51384F 00
3,54923E 60
3,52543E 00
3,45450E 60
3,34257€ 00
3,20081F 00
3,03280F 06
2.84789E 00
2.65276E 00
2.45212€ Q0
2.25119€ 06
2.05411E 00
1,86428E 00
1.68300E 00
1,51270E 00
1.35417€ 00
1.20726E 00
1.07331€ Q0
9,51141E~01
A,40190E=-01
7.40808F=-01
6.,51274E=0)
5,71797E=-01
5.,0n729E~01
4,37B95E-01
3,82491E-01
3,33660E~01
2.90665E=-01
2.57829£-01
2.195T6E=-01
4,30294E=0%
3.00794E=-01}
2.49999E=01
2.5n0000E~01
2.49999E=01
2,50000E-01
2.50000E~0}
2,50000E~0k
2.50000E-0%
2.5n0000E~01

IDENTIFIER

1269

Sh-0T



60
62
63
64
66
67
68
69
70
72
T4
76
78
80
az
84
as
86
a8
90
92
93
94
96
98
180
182
104
106
168
110
112
113
114
115
116
117
118

120
121

. -

1.94293F 01 le942n8E 01 $.63204E-04
1.96477¢ 01 lag6471E..0) 6,49973E=04
1.98233¢ 81 leq8226E 01 T7.47355E~04
1.9959¢E 2} 1.99588E_0) 8,5%849E-04
2.00604F 01 2.00654E 01 9,78850E-04
2.01534 M) 2.41523E 0) k,11003E~03
2402184 Q1 2.02172E 01 }.2%582E-03
2.02600F 01 2.02655E 01 1.41498E-03
2.03117¢ 01 2.03101E 0} 1,59472€-03
2.0339%¢F 0} 2203376E_0) 1.80331F-03
2.03526F 01 2403506E 01 2,04471E~03
2.03659¢ Q) 2403636E.0) 2.31B43FE=~03
2.,03792F 01 2.n3766E 01 2,68880E-03
2.03926F 01 24038096E 0] 2,98071£=03
2.04050F 01 2404026E 01 3,37973E~03
2.04195F 81 2404187E_01 3,83217E~03
2.0433)F 91 24042RTE 01 4,34917£-03
2.04467F 21 2204418E 01 4,926R6E=-03
24045436 O} 2e0n44ATE 01 5,58475€-03
2.04593¢ A1 2004490F 01 6,32859€=03
2.04562¢ 01} 2e04490E 01 7.17140E-03
2.04571¢ 0} 2e04490E 01 8.12643E=03
2.04582¢ 01 2404400E 01 3,20865E-03
2.045%F Q) 2004490F 01 L.0%350F=02
2.04608F 01 2404400E 0} 1,18247E=02
2.04624F A1 2e04400E 01 1.33994E=02
2.046%2F 1 2¢04490E 0} 1,51838E«02
2.04662F 81 2e04490E 01 }.72059E~02
2.04685¢ 01 2404400F 01 1.94972E~02
2.047118 ) 2206400E 01 2.20937E=02
2.,04740F 91 2¢04490E 0} 2,58360E-02
2.06774F_ 81 2204490F 01 2.83702E~02
2+,04812 01 24n4490E 01 3,21484E-02
2.048%F Q1 2en4490E 01 3.6%066E-02
2,05450F 0} 2405065€ 01 3,94500£~02
2.060l0F 81 2005607€ 01 4,18239€-02
2.06543F 01} 2e06113E 01 4,38326E~02
2.07710€ 9) 2enT259E 01 4,51292E=02
2.1008a8F 01 2.09608E 01 4,80055E-02
2,09357F 01 2408845E _0) 5,11878E=02
?2.12804F 21 2412260E 01 5.446]17E-02
2.14951F B8) 2914371E 01 5,80R44E=02
2.17611F 01 24716786E 01 6,2%9303€E-02
2.2173aF 01 2421087€ 01 6,8b468E-02
?.28802F 81 2428085E 01 T.47160E~02
2.40307F 9} 2439471E 01 8,36736E=-02
2.52474F 01 2.51548E 01 9.2%633E~02
2.62510F @1 2481503E 03 1.00697E~0}
2.74571€ @1 2,73456E 01 1,1455E~01}
2.86001 01 2+04852F 01 1,20946E-01
2.94724F 91 24093445E 01 1,27888E=01
3.048%6F Q) 3.n3404E 01 1.36187€-01
3,16714F 01 3.75249E 01 1.48537€-01
3.31717F 0@} 3430120F 0} 1.59731E=01
3,51061F 41} 34492093 0 1,76802E-01
3,700V1F Q1 3.48076E 01 1,98570E~0%
3,87389F @1 3.85319E 0) 2.07044E-01
4,10534F 0} 4082R1E 01 2,23378E~0}
4,4203sF 01 4439545E 0) 2,49062E~01
4,85154F 01 4482329E 01 2,88541F=-01
5.45029F @1} Se41681E 01 3,34T63E-01
6,02479F 9] 5.98492E 01 3,98777E=0}

v 18229 N

A =wiILoe . NY

5.63204E=04
6,49973E-04
T.47T355E=04

B455849E-04

9.76850E~04
1.11003E~03
1,25582E~03
1.41498E=-03
1.59472E~03
1.80331E-03
2404471E-03
2431843E-03
2,62880E=-03
2.98071E-03
3.,37973E-03
3.83217£-03
4.34517E~03
4.92686E-03
5¢58475E=03
6.32859E-03
T+17140E=-03
8412643E-03
9,20865E=-03
1.04350E=02
1.18247E=02
1.33994E-02
1,51838E~02
1.72059E~02
1.94972E=-02
2420937E-02
2.50360E-02
2.83702E~02
3.21484FE=02
3.64066FE=02
3.95318E~02
4013098E~02
4431226E«02
4+52241E-02
4.81071E-02
5,12669E-02
5445785E=02
5+81496E-02
6.26664E-02
6282964E-02
7.48817E~02
8.38612E-02
9.27728E~02
1.00927E~01
1.,11712€=01
1.21227E=01
1.28187E=-01
1.36507E-01
1.46885E~01
1.60113E~01
1.77228E=01
1.,93038E-01
2407551€=-01
2425934E=0]
2.49682E=01
2283253E-01
3.35617E~01
3.99799E-01

2 I Aat_NY

5¢63204FE~04
6449973E=04
Te4T7355E=04
B8+55849E~04
FeT6850E~04
1¢11003E-03
1+25582E=~03
1¢41498E£-03
1459472E-03
1480331E-03
2+04471E-03
2+31843E~03
2+628R80E=03
2¢98071E~03
3437973E~03
3083217E-03
4¢34517E-03
4¢92686E=03
5¢58475E£=03
6432859E-03
Tel7140E«03
8e¢12643E-03
9.20865E=03
1,04350E=02
1.18247E=02
1¢33994E~02
1.51838£~02
172059€E-02
1494972E=02
2¢20937E=02
2+50360F~02
283702E~02
3421484E=02
3¢64066E=02
3495318E~02
4¢13098E-02
4e31226E-02
4052241E~02
4¢81071E-02
5412669€E-02
5+45785E~02
5e81496E=02
6026664E~02
6:82964E~02
T+48817E=02
B8¢38612E-02
927728E~02
1400927E-01
1411712E=01
121227E-01
1428187E=01
1¢36507E=0])
1.46885€~01
1460113E-01
177228E~01
1+93038E=0]
2+07551E~-01
2425934E=01
2+49682F=01
2¢83253E=01
3435617E~01
3¢99799E701

2 W m w1y

2.,50000e=~01
2.50000E~0L
2.,50000E-0F
2.49999E=01F
2.50000E-01
2.,50000E=02
2,50000F=0%
2.50000E-01
2.50000E-01
2.50000E-0)
2.50000E=01
2,50000E~0k
2,50000E=-01
2,50000E=01
2.,50000£~61
2.5n000E=0}
2.,49999E-01
2.50000E-01
2.50000E~0}
2.50000E=-01
2.50000E-0%
2.,50000E=0}
2.50000E-0%
2.50000E=01}
2,50000E-01
2.49999E=01
2.50000E-03
2.49999€=01
2.50000E~01
2.50000E=0%
2.,50000E~-0F
2.50000E-01
2.,50000E~0)
Z.QISZZE:QL
8,40834F-02
9.18072E-02
8,00425E~02

1.10001E-03

1,36859E=0}
1.17783E-0F
1,32389E=01
1.21213E=0}
1,77180E-0})
1.67054E-0%
2.006T0E-0L
2.51314E=0%
1,54151E=01}
1,8232)1FE=0k
2.23143E-01
1.08361E~01
1,17783E=-0%
1.33531E=0}
1,6265]1E=0}
2.80821E-01
4,96786E=01
3,67008E~01
4,67644E=01
5.,82234£-0%
7.00141E-02
8,00033E~0L
8,38257E-01
3.93553E=0}

- L Aty

M1



PO THERMAL SCATTERINm FOR HYDROGEN V4{}269)

OO NU W -

- —
= OODDNRIN S W -

e bt ek bt et ot et
O DVNINAPSWN

X
-2

NN
FWN

25
26
27
28
29
30
3

DNP NP WN

GRP. 94
94098U04
3,50350t=10
1,39179t.07
?,84757kL«05
5.48968L-03
1.98460L no

GRP. la2
94119102
1.,23099ka0
1.583596-10
?.08542t w10
2.790166<10
3,77518t-10
5,95566E-10
1.13728L-09
2.20824E-09
4,34297L 09
8,59750E-09
1,71984E =08
5.56613E-08
3,10261E-07
1.84699E~06
?.84606E-05
1.35586L-03
5,93285E-02
4,45981t 00
3.49962E qan
2.93517L g0
?.,23021E oo
2.10283t oo
1,85437E no
1.6R667E g0
1.54422t 0o
1.41347E 0p

GRP. 110
94123110
2.49400E-02
2.40709E.072
2.52650L.n2
?.,80520E .02
3,72738E.02
4,96T45E202
65.76172E~02

GRP. 95
9409q09%
Ce06443E~10
101467nE=07
5e5333aE=0n5
7.13373E=~n2
2418327E no
1e81117F 0o

GRP. 107
94123107
5. 9090aE=09
5e57521E=n9
Ke71304F=n9
603406?5-09
7487184E=n9
1401663E=-0n8
Y+3435aF=n8
Y1.80270E=-n8
2.44560E=n8
3485794E=08
7e3364nE-n8
1e40950E=nT
2,469357E~n7
£e22489E=07
1004008E=n6
144239aE=n6
2411244F=n5S
1e34174FE=n4
5¢09573E=n3
0e2905gF=n2
4+8213nE no
7.23832E no
5463637 n0
2+03052E no
;083180E no
T465904E 00
T+4707gE no
12335190 0o
1.22237E 00
1412074E no

GRPe 111
9412311
5262701E=n2
Reb42T6E=n2
Re71732E=n2
feS5B594E=n2
Re4965qE~n2
Te14421E=-n1
Te5T7240E=n1

GRP, g6
94100066
6,74460E=10
7.22194F-08
1,93372E-05
9,42607F-03
2,0B8249E 00
1.62233F 00
1,34436F 00

GRP, 104
94123104
2.96978E-07
2.B035TE-0T
2.,87618F-07
3.19426E£-07
3,95002F-07
5,07068F-07
6.,64426F=-07
8.83709£-07
1,197722E-86
1.89037-086
3,62346FEa06
7.09255E-06
1.,40758E-65
2.82799E-05
5.,73709E-05
1.91687E-04
1.73412E-03
7.12912€-83
1,15376£-81
5,95277E 00
3,.96366E @0
3.15736F 00
2.324608 00
1,96733F 60
1.88939F 00
1,66194F 80
1,46545%F @0
1.32937E 60
1.,22063€E €0
1.11831E 00

GRP, 112
94123112
1.26390F-01
1.22900F =61
1.30032E-01
1,50809E=01
1,98034E-01
2,67009E-01
3.59845F~01

FISS~1/F=MAX

G6RP, 97
94101n97
2.48705F=09
1.57156F=07
1.97878c=05
5,33905¢=03
2.64167r 00
2.20529F 00
1.85209¢ 00
1.53693¢ 00

GRP, 105
94123105
1,47347F=-05
1.40864F =05
1.45897c~05
1063548F'05
2405999¢r =05
2.68968g=05
3,59352¢-05
4,86422r-05
6,64513r=05
1.06278F=~04
2,06020r=04
4403455p-04
8,05652r=04
1,66496¢=03
3,41128r~=03
1,03003g=-02
6.57690F=02
44442R5F-01
7.40570= 00
4,75857¢ 00
3,68768c 00
2,73349¢ 00
2421269 00
2.12805¢ 00
1.87818F 00
1,65620¢ 00
1.,46280F 00
1.32132¢ 00
1.21315%¢ 00
1,11239 00

6RP, 113
94123113
2,90325F=01
2.85193r=01
3,03903r=01
3,52470F =01
4,52210g=01
5.61197F=01
T.48364F=01

WY

GRP. 98
94103098
2.56922E~10
1, 77747E=08
1.23701E=06
9,45314E-05
1.19452E=02
3.11668E 00
2.57072E 00
2.17785E 00
1,84801E 00
1.86281E 00

GRP, 106
94123106
1.,38142E~04
1.31782E=04
1,36480E-04
1.53676E=04
1,94119E=04
2.53658E-04
3,38151E=04
4,57832E-04
6,2T7663E=04
1,01537€=03
2.,00870E-03
3,T6969E=03
7.09940E-03
1,43364E=02
2.93925E~02
1.,02217E=01
6,11951E=01
7.22969E 00
3,15237€ 00
2,08629F 00
1.67518E 00
1.28593E 00
1.,19455E 00
1.05254E 00
9,360436E-01
B8.225]14E=01
7.22310E=01
6,57692E~01
6,01195E=01
5,48882E~01

GRP, 114
94123114
6.74313E=01
6.52380E=01
6,7B061E=01
7.51184E=01
9,12020E=01
1,19033E 00
1.74577E 00

GRPe 99
94104099
1.,29604E=-09
5,36102F=08
3.56244FE-06
3,046656-04
2,25469£-02
2.85066F 00
2.25736€ 00
1.B0051F 00
1,53706F 00
1,54239E 00
1.41237 00

GRPe 107
94123107
1,04643E-03
9,98260F=04
1,03660FE-03
1.17259E-03
1,49349F=03
1.9A348E~03
2.66491FE=03
3,61831F=-03
4,78398E-03
71.26026E-03
1,37544F-02
2,74004F=~02
5+50996F=02
1,13185€=-01
2.36568F=01
T7.,43146F=01
8,38828F 00
3,69851F 00
2.82037E 00
2.,18275€ 00
1.59399F 00
1.,27785E 00
1.,18656F 00
1.04637F 00
9,24328F=01
B,12046F=0]
7414559F-01
6,49078F=0]
5.,94525F=01
5,44554F-01

GRP( 115
94123115
5,67817E=01
5,31288£~01
5,37007¢=01
5.91497E-01
7.85654E-01
1,24820F 00
2034592 00

GRP. 108
94106100

2+8T034E=20 .

4411762E-09
1.57004E~-07
6491355E~06
5.45468E~-04
4+38395E-02
3.36774E Q0
2462314E 00
2+07834E 00
1.66365E 80

1.67005€ 00

1.52782E 00
139235 80

GRP, 108
94123108
8.20215€~03
7e81154E=03
Be03641E=03
B8.86015E£~03
1.08631E=-02
1.38686E=02
1.84697E-82
2e51262E-02
3.45568E~02
5455458E-02
109035E=01
2+20518E-0]
4444327E=01
Be40340E=01
1.77910E 80
9.96295F 00
4435256F 00
3.61830F 00
2+58707E 00
1.98569F 00
151322 00
1+34270E DO
1416260FE 00
1.02982E 80
9407572E=01
7+98553E-01
7402895E-01
6¢39208E=-01
5.A4095E=-01
5¢33280E«01

GRP, 118
04123116
7+39669€=01
6407904E~01
T7+09599F =01
Re4T6R2E=N]
1.35948F 80
2+62932E 00
5.72225E 60

#% 24960E 02K

..GRP, 101
94109101
1.54102€=10
5.03052E~10

3.00704E=09

1.82963E-08
2:40469E=07
1,04194E=05

5204147E-04

3.65282E-02

.3.57949E 00

2.,46228E 00

1.99080E 00

1.52751E 00
1.47871E 00
1.34505€E 09
1.23058E 00
1.12664E 00

GRP,. 109
94123109
1,15104E-02
1:08943E-02
1.12838E-02
1,27573E-02
1.64052E=02
2018724E~02
2.96411E~02
4,06288E-02
5,61352E-02
9.12572E-02
1.80834E=01
3,40160E-0]
6.56490E=01
1,87689E 00
T.90798E 00
2.27854E 00
1.,77453E 00
1433252E 00
1.09731€ 00
7.61143E=01
5,88683E-01
5,31334E~0}
4,56125E=01)
4,04410E=01
3,56679€=01
3,11987E~01
24 7564BE~0]
2,49202E-01
2427925E=-01
2.,08196E-01

GRP. 117
94123117
9,07380E-01
8.90658E~0]
1.01700E 00
1.45914E 00
2.95912€ 00
6.61457E 00
1.37388E 01

St



5417457E~01
2098332601

4, 77181E-81
6.27402E-81

1,00101f 00

10 1,.30463Em0]
11 2.11929E-01
12 3.91444E.0]

2-573045"31
5056971E701

9.96876€=061
2.79285E 80

2.98177E 00

1,46491¢ 00 5,94153E 00

3,29979¢ 00

1,45696E 01

1,24344F 01 5,92554E 00

13 7.645326.9]
14 2,11073E o0

5.40726E 00
9e28130F 00

1,06540E 81
_4.57598E 60

5,18481F 00

3,32328E 00

3,02421g 00 2,89796E 00

15 R.25926E 00
16 13,68183E g0

4+08397E 00
2+49175€ a0

17 2.11123E g0

_l8  1.66549E o0 _

19 1.27497E go

241599 E no

1e56874E 00

1.22167E 00

2,73839€ Q0
2.45426E 80

2,67280F 00

2,03769 @0
1.48203E_00
1.23305E 80

2.59853E 00

2,42216¢ 00 2,19498E 00

1.87044F 00

1.21976¢ 00

1,71108E 00

. 1,38195¢ 00 1,30991E o0

1,10720€ 00

.20 _1.05061E 00 _0.83638E=01.__9,36363E=8)  8,87653r=01_ 8,22274E=01

6,03230E-01
5.25225€E-0}
4,42563E=0]

21 7.36002E.01 7,08803E=01 6.78913E~81 6,43904F=01
22 5,80135En0] 5,.7R667E-nl1 5,75614FE~61 5,56196p=01
23 5.,21046Em0] £.09260E=n1 4,92224E-81 4,70621r-01
24 4,49102E40] §,40264E=01  4.26041€-81 4,08342F=01 3,85464E-01

25 13,96784E.01 2.87913E-01 3,76954F-81 3,60523r-01 3,39871E=01
26  3,50879Em01 3,42266F=01 3,31871f-01 3,18772¢=01 3,00879E=01
27 3.06708Ean] 1.00270E=n1 2,9065kE-081 2,78261r~01 2,62455E=01
28 2,70206Em0]  5,63675E~n1l  2,5562}F=81 2,45379r=01 2,31934E=01
29 2,44515E.01 5.38834E-01 2,31741E-81 2,22633¢-01 2,09729E-01
30 2,23758E.0]1 3.1867gE~-0l1 2,12276E-81 2.04049¢=-01 1,9225B8E-01
31 2.04435E.01 7,99821E~01 1,94003E~-6) 1.86511f=01 1,75659E-01
GRP, 118 GRPs 119 GRP, 128 GRP, 121 "GRP, 122

1 94123118 941231109 94123128 94123721 94123122

2 1.15964E g0 5.00369E n0 5,906}7€ 00 7,81768F 00 1,59216E 01
3 1,35595F 00 3.03127F 00 9,79127€ 90 1,20913¢ 01 2,39011E 01}
& 1.88205E 00 4.89905E n0 1,57240E 81 1,84502r 01 1,04313€ 01
5 13,32218E 00  0.43484FE 00  2,40586F #]  7.36514g 00 _ 3,95662E 00

6 T7.79838E a0
7__1.60828E 0}

Tc935275 nl
8:96861E 00

9.93082€ O
4.02155E 80

2,41535¢ 00

1,28932E 00

1,06713¢ 00  6.63283E-01

8 8,00939E a0
9 1,98797E ap

4+12070E no
503713aF 0o

2.13877E 60

6.98240F-01

5.,27550E=01

.1a55636E 00 6,10252r-01 5,10377E~01

10 2,42906E 00 7.75835E 00 1,39348E 80 5,92546p-01 5,05753E-01
1t 1,71834E g0 T.51413E 00 1.31267F 00 S5,55006p=01 _ 4,60675E=01
22 1.50662E 00 714348lsE 00 1,10604F 80 4,46686r-01 13,61638E~01

33 1.28496E 00D _7.09604E 00 B.78560E=81 3,54815g-01 2,89316E~01

b4 1,04673E po

2e93905E~n1

7.25990€-01

2¢96556p=01

2,43557€~01

15 8.79247E.01 7,58753E-0l1. 6.20333E-0} 2,53571r=01 2,08413E=-01

16 7.59449E.01

£+58097E=01

5,36205E-81

2,22150F=01

1.85036E~01

37 6 16726E=01  £.55503FE-01 _ 4.76945E=0]1 2.02632r=-01 .1,69922E-01

18 5,16603E.01
39 3,99288E.01

404735gEwn]

3,69696F-81

1,53084F=01

1,27182E=01

2:51421E=0) _2,928296-081 1,21814e~-01__ 1,01473E~01

20 3.00;106-01
_RY  2.,33583E.
22 1.99798E.n1
23 .}

24 1,48637Ew0)

206460gE=01]
Te77921E=01

7433053E=n1

2.21527g-81
1.50845F.81
1,13796E-081

9,23951r«02 7,69605E=02
Ew0l  5.09263E=01 1,7812kF-8) 7.51233r=02  6,31746E~02
6,36626F=02 5,35974E=02
65F=nl 1,2938B8Ea1 5.48635¢-02 &,64051E-02

4,83769F=02

4,09549E=02

25 1,32056Een] 7,.1834gFE=01 1,01323F=-01 4,314%4r=-02.. 3,66008E=02

26 1,16228E01

2T _1,02738E.01 .

28 8,99305t.02

30 7,47027€E-02

T404430E=-n1

8,96777E=-22

3,82713F=02

3,25181E~02

0422391E-02  7,9143kF=82 3.37500g=02  2,86731E=02
R.08752E=02 6,952326-082 2,96896F-02
29 _B8,15250FEe02  7.33650F=02 6,31171F=02 2,69648g=02 .
6eT2322E=02 5,78327E-02 2,47091F=02
31 6,82935€.02 £.14766E=n2 5,28832F=02 2.26006c=02 1,92302E-02

2.52449E=-02
2.29394E-02
2.10217E-02

5,02791E 00

1,09496E 01

4,40T41E 00
1.95135¢ 00
1.55152€ 00
1,40240E 00 _
1.18661E 00
1,00157F 00
7.89656E=01
6,402T1E=01
5,07704F=01
3.81385€=01.
2,83395e-01
2.46986E=01
2.08097€~01
1,812806~0)
1.60515E=01
1,41526E-01
1,23981£=0]
1,09240E~01
9,88464E~02
9,0598TE=02
80279‘85'02

GRPe 123

94123123
3,62588F 0]
1.17447€ 0}
4,97506E 00
1.76054E 00
6,28664F=0)
4,18438E=01
3,96456E~01
4,04B12E~0)
3,987226-0}
3.51243E-01
2,71564E£=01
2,19476E=01
1.,85743€-0}
1.59287E-01
1,44211E=0)
1.31611E-01
9.83433E=02
T.84641E=02
5.93833E~02
4493632602
4,19042E-02
3.64909E-02
3,22498E-02
2,887856~02
2.56969€=02
2.26467FE=02
1,99644E=02
1.81446E-02
1.66245E=02
1.52080E~02

1205456 @1 7.,16767€ 00

6+65111F 00 3.77025E 00

2.83796E 00 2.08127E 00
1.71085E 00 1,60208E 00
1.51405€ 60 1,43015E 00
1.31157E 00 1,18794E 00
1.09053F 00 9.88409E-01
9.30096E=01  B,49961E=01

7+36678E~0]1 6.78297E-01

6+21336E=01 5,73211E=01

4+7S157E~01 4,.39594E=0})

3.58195€=01 3.31465E=01 .

2¢64B398E~01 2.52769E~01
2033585€6~-01 2,18069E=01

1097334E~01 1,84749E~01

1.719596-01  1,61156E-0]

1452727E~01 1,43491E-01

1034342601 1.26024E01

1018030E=01 1,11057E~01
1+s03768E~01 9,74253E-02
9,39549E-02 8,82679E~02

Be61141E-02 8,089156-02

7+87062E~02 7,39333E-02

60T



ONE DIMENSION AVERAGFS FOR NITYROGEN=14 V4 (1275)

XSEC 1D
GRP'

]

1,57213F
1.56912F
1.43286F
1.41109F
1.30048F
1,25804F
1.45436F
1.30548F
1.371c8F
1.39206F
1.40292F
1.26478F
1.93581¢
1.8320aF
1.66652F
1.66045F
1.4588aF
1.42047F
1.,49579€
1.550V9F
1.64278F
2.0796RF
2.07970F
2.25107F
1,7068aF
1.78573F
2+l4640€E
1.25140F
1.57258F
1.88797F
2.19505F
1.96504F
1.86217F
2.23193F

24535558

3,25093F
2.83243F
?.94133F
3,05701F
3,17784F
3.303isF
A.41848F
3.525V6F
3.63503F
3,748UsF
3.86044F
3.97328F
4,090UsF
4420992F
4,43748F
4,823<7F
5,23895F
S.66830F
6,07515F
6,430U5EF
6.73150F
7.,02539¢
7.26093F
7.43072F

2

840072T7E-01
94n0326E=01
84198R0E=01
8en5011E=01
94n0348E-01
8481208E-01
1+05814E 00
Yeb4166E=01
1.p6776E 00
1s15916€ 00
1+13706E 00
9e26728F =01
lsg1611E 00
1e43686E 00
1s28203F 00
1.43336F 00
1220577E 00
le26403E 00
1.238283F 00
1e45118E 00
1.67402E 00
1408573 00
2en24RBE 00
24n9061E 00
1.p6546E 00
Le77405E 00
24139336 00
1,241R3F 0p
1.562%8E 00
1.86922E 00
2474088E (0
1,82446E 00
l+a4520€ 00
2-?1397E 00
2e46913E 00
3424B63E 00
2403087€ 00
2.,93978E 00
34056076 00
34YT630F 00
3.30141E 00
3e41695E 00
3452383 00
3.433%06 00
34746582E 00
3.a5801FE 00
3.972058 00
4.nB8881F 00
4420839E 00
4443573E 00
44n2166F 00
5.23736E 00
5.56646FE 00
6onT7340€ 00
©e42BYTE 00

& ,520820
C.72952E 00

7402307E 00
7+25801F 00
T.43676E 00

&4

4,29018E=~01
4,14071€~-01
3.78637E-01
3.09933E=01
2,11740E=01
2.0¥911E~-01
2,00148E-01
1.67266E=01
1.23368E-01
6,87945E=02
4.66584E=02
3,72302E~-02
1.60481E=02
8,49411E-03
5.6985]E~03
3.24221E-03
1.49923E=03
4,78B88TE=-04
0.0

SO0 T OO OO PO oL ool COoOT R OCTCOOOT OO
DOV DODODDIDODOIOLIIODIDDDOODODTODDIODDODDOSTD

P % 4 & % ® U s S S 4 S B e B B P S B G S B G S B O B E S S S S S S s s P

ATR WEIGHTING

16

6.,85651E=03
2.94567E=03
2.77768E=04

OO0 OOV O DT OO OO DO DO OO OO0 DO OO0 DOO O S
=N d 2 - -R-R-R-R-R-R-N-R-l-R-Rel-No RN - N X R R -R- - N R - F =Rl Rl - N P I e N -]

® 8 3 0 B 8 8 8 @ 8 8 D B 6 B & B O B S B O M T A P B e T 8P e B T S S S 8 S % B S E N B e S S S BB S B e

27

2245527€=01
24523R4£~01
2¢34064E=01
2416146E=0]
1488398E£=01
175432E=01
1+96069€~01
1674024E=01
1+80162E-01
1664102E-01
2419205E=01
3,00825€-01
4403651E-01
3.87022E~01
3e77892E-01
3423851€=01
2+51610E=01
1+55660E=01
1+132586€=01
9¢89090E~02
64 T8579E=02
9¢39497€E~02
5+448219E=02
1461054E=01
4014165€£=02
1.16803€E-02
T+16139€=03
9¢566R83E~03
1.00061E=02
1e87461E=02
5e47674E=02
1441198€=01
1+69650E=02
1486603E~02
6464253E~02
2+430319€=-03
1455239E-03
1454773E-03
1+54333£~03
1453894£=03
1453575£=03
1453328E£-03
1453169E=03
1¢53045E=03
1+52964£=-03
1453021£-03
1453175€=03
1.533376~-03
1+453508E=03
1454211E=03
15642003
1458511£-03
1¢64035E=~03
1e75641E=03
1+88110E=03
2.07841£=-03
2432061E-03
2¢61684FE=03
2496508E-03

101

2,45527E=01
2,52384E=-01
2.34064E~0)
2,16146E-01
1.82398E=-01
1.75432€=01
1,96069E=01
1,74024E=01
1.80162E-01
1,64102E=0}
2,19205E=01
3,00825€~-01
4,03651E~01
3,87022E=01
3,77892E-01}
3,23851E=-01
2,51610E~0}
1.55660E=01
1.13258E-01
9,80090E=02
6,78579E~02
9,39497E-02
5.48219E-03
1.61054E-0}
4,14165E-02
1,16803E-02
7.16139E=-03
9,56683E-03
1.0006)E=-0R
1.87461E=02
5.47674E=02
1,41198E=0}
1.,69650E=02
1.86603E=02
6,64253E~-02
2,30319E-03
1.55239€-03
1,54773E-03
1.54333€-08
1,53894E-03
1,53575E-03
1,53328E~-03
1.53168E-03
1,530456-03
1,52964E~03
1,53021E-03
1.53175E~09
1.53337E-03
1.53508E-03
1,54211E~03

1,56420E~03

1.58511E~03
1,64035£-03
1,75641E=-03
1,8r110€6-08
2.07841E-03
2,32061£-03
2,61684E~03
2.96509E=-03

IDENTIFIER

102

1.57636£~05
1.86271E~0S
1.92592E~05
2.14112E~05
1.92842E~05
1.57338E~95
1.82263E=05
1+37692E~05
1.56089E~05
2.24318E~05
1.55813E=05
1.12693E~05%
1.81580E~05
2+32094L=05
2453929E+-p5
2421449E<05
1.43611E=05
1.69600E~05
2.151385-05
2.5986TE-05
2,97577E=05
3.34125E=-05

3.60284E-05

3,67209E=05
3.51964E~05
3.23943E«05
2.81919E-05
2.67991&'05
2464556E-05
2¢61274E=05

2.58308E=05

2¢55475E-05
2253169E-05
2¢50981E=05
2449027E=05
2+4T707T1E=05
2;&54135-05
2e44044E=05
2.42715E-05
2e41441E-05
2+40488E-05
2.47428E=05
2460083E=05
2¢73392E=05

2487396E=05

3.02069E-05
3417518E-05
3,33758E~05
3,50829E=05
3,82807E-05
4,33693E-05
4.91239E-05
556772E~05
6+30545E~05
T714298E-05
8.091656-05
9.16820E~05
1.03859E-04
1.17653E=-04

1275
103

4.17182E'02
4,95794€=02
4,83923g~=02
4,7967Bg=0n2
4,45434E-02
3.62511E~p2
2451166E=02
1.97396E=n2
2035863E=02
2.58843E'02
2499514E=02
3,42097E=02
5.12308E-02
6,02908E=02
4,11106E-02
3,48455E-92
8.69746E=02
5.,02656E=02
Ce94454E-n2
2+55T74E=n2
1,35719€E=02
1,76797E-02
3,28335E«p2
1.31120E=01
3.,06519€=-02
8,05245F=0n3
5.71664E=03
9,35233E-03
9.89062E~03
1.86415E=02
5.46726E-02
1.41112E~01
1.68871E=02
1,85897E=02
6.63612E~02
2.24544E-03
1249983€-93
1.50000E~03
1.50000E-03
1.49960E=-03
1.50000E-03
1,50000E-03
1.50000E£~03
1.50003€=-03
1450014E=03
1.50000E=03
1.50000E-03
1.50000E~03
1,50000£-03
1.50383E=03
1,52083g=03
1,53598E-p3
1s58468E=03
1,69335£-03
1,80967E-03
l|99749E'03
2.22893E=03
2451298E~=03
2.B4744E~03

0s-0T



60
a1
62
63

64

66
-} 4
68
69
70
1)
12

74
1s
16
17
18
19
80
a1
82

84
85
86

as
90
Q2
93
94
96
97
98
160
102
103
104
166

7.58992€ R0
1.734V1¢ 80
7.88087E 00
28,0305 90
a.183lag PO
8.33874 00
8,49734F 00
8.65904F 00
8,82251€ 00
8,9 7lor 00
9.04876¢ 00
9.15104F 00
9,25587F 00
9,36148F 00
9.,46821F 00
9.577Y2€ 80
9,68707¢ Q0
9,79870€ 00

T+58656E 00
T«73020E 00
Te8T656E 00
8+02569E 00
B8417764E 00
8433247 00
8449023E 00
B.45098E 00
B84a1317E 00
8.936R4E 00
94n3703E 00
9013836F 00
94240R1F 00
9+34442E 00
9.34918E 00
9.55511E 00
9446224E 00
9477057E 00

9,86833F 00
9,.88639F 00
9.90459F 90
9,92345F_00
9,94306E Q0
9.96351¢ 00
9,984%0F Q0
1.00074¢ 01
1.00310g Q1
1.00511F Q1
1.00663F 01
1.00813¢ 01
1.00984F 01
1.01176F 81
1.01395¢ 41
1.01640F 091
1.01820F 01
1,01922¢ @1
1.02027¢ Q1
1.02147F 01
1.02313¢ 01
1.0249sF 0}
1.02684F Q1
1.0288aF 01
1.03146E P1
1.036467F 01
1,03843F 01
1.0435cF 01
1.,04863¢ 01
1.0532ag Q1
1.05943¢ 01
1.06487g 01
1.06884¢ 01
1.0735aF 01
1107956E )}
1.0870sF @1
1.09681¢ 01
1.10583¢ )
1.11372¢ 01
l.12475¢ B}
1.138l4F 81
1.16720F 01
1.1871lsF @01
1.22378¢ 01
1.26547¢ 1
1.34365F 81

94a3645F 00
985026 00
9+R6366E 00
9487707E 00
9439080E 00
9+503495E 00
9.91741E 00
9.93089E 00
9¢9443%E 00
9.95286E 00
9.955n00E 00
9¢@5525E._00
9.95550E 00
9+95575E 00
Feq5601E 00
9¢95625E 00
9.95642€ 00
2.95651E 00
9+95659E 00
9095649E 00
9495601 00
9+95693E 00
9.95609E 00
2095%699E 00
9.95700E 00
9.98T00E_00C
9+95TN0E 00
9¢95700E. 00
3+057n0E 00
9295700E 00
9.9S700E 00
9.95700E 00
9.95700£ 00
9+0570n0E_00
9¢957STE 00
9:95700F 00
9+95609E 00
9.95700E..00
9495313E 00
9+958<8E 00
9495700E 00
9295700E 00
9.956A6E 00
9+95700F 00
9.95700E 00
9.95699E 00

Q.0

=g
K ; ‘ R
COROCO0OOOOCODOODVOODIDIOOO OO

OCOQQOOQOOOOOOOOOQOQO

M EEREEEEEEEEREEEREERER

£op

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

3436010€-03
3¢80745E=03
4431435€E-03
4+888T4E=03
5¢53960£=03
6427711E-03
T7+11282E~03
84 05978£=03
9+13699E-03
1.03495E~02
1.17275€=02
1+32890E~02
1+50583E~02
1470633E=02
1+93352E=02
2419095£~02
2+448267E=02
2¢81323E~02
3.18873E=02
3461256E-02
4409385E-02
4+63859E=02
5425620E~02
5¢95604E=02
60 74905E=02
T+64765E-02
8+466590E=02
9+81957E~02
1.11272E~01
1426087E-01
1442875E=01
1061898E~01
1083454E=01
2407749E=01
2+25583E=01
2¢35727E=01
2446069E«0]
2¢58058E-01
2+ 745056=01
2092533E=01
3.114228=01
3e31797E=0]
3+57559E~01
3.89680E=0}
4.27261E=01
4478461E-01
5429319E~01
5¢75831E-01
6+37347€-01
6+91654E~01
7+31358E~01
T.78817E=01
8.38021€-01
9¢13493E=01
1.01113€E oO0
1.10132E 00
1.18410E 00
1.28897E 00
1e42444F 00
1261593E 00
191464E 00
2428078E 00
2469767€ 00
3.47953E Q0

3,36010E-03
3.,80745E~03
4,31435E-03
4,8a874E-03
5.,53960E=-03
6,27711£-03
7.11282E~08
8,05978E-03
9,13699E-03
1,03495E=-02
1,17275E-02
1.32890E-02
1.50583E=02
1,7n633E-02
1,93352E-02
2,19095E-02
2.,48267E-02
2.81323E-0R2
3,18873€-08R
3,61256E~0R
4,09355E-02
4,63859F=02
5,25620E~-02
5.95604E~02
6,74905E=02
7.64T65E=08
8,66590£=02
9.81957E-02
1,11272E-0}
1,26087E-0}%
1.,428756=-01
1.61898E=0})
1,83454E=-0k
2.07749€E=01
2.25583E=01)
2.35727E-0}
2,46069E=01
2.58058E-01%
2.74505E-0k
2.92533E-0}
3,11422E-01}
3,.31797E-0}
3,57559€E=01)
3.89680€~01
4,27261E~0%
4,78461E=0%
5,29319E-01
5,75831E-0)
6,37347E~01
6,91654E=-01
T.31358E=-01)
7.78817E-01}
8,38021E=-01}
9.13493E-0}
1,01113€ 090
1.10132E 08
1,18410€ 00

1,28897E 00

1,42444E 00
1.61593E 00
1,91464E Q0
2.28078E Q8
2,69767€ 06
3,47953E .98

1.33288E=04
1+50991€~04
1.71044E=04
1.93761E-04
2+19495E=04
2+48647E-04
2.81670E=04
3.19079E=04
3,61629E=04
4409556E=04
4,64057TE-04
5.25811E-04
5.95782E-04
6.75065E-04
T7.64898E~04
8.66686E-04
9,82018E~04
111270£-03
1.,26114E=-03
1.42867E~03
1.61879E=03
1.83421E-03
2407829E=03
2235486E=03
2.66822E=03
3.02329E-03
3.42561E-03
3.088140€E-03
4.39798E£=03
4.98323E-03
5.64637E~03
639775E=-03
7.24913E=03
8,20860E-03
8.91288E=-03
9;313&1;103
9.,72189E=03
1.,01953E=02
1.08448E~02
1415566E=-02
1.23031E~02
1;31Q22§:Q2
1.41284E=02
1.53993E=-02
1.68865E=02
1.89128E-02
2|09259E-02
22.21671E=02
2,52026E=02
2.73530E=02
2.89253E=02
3.08048E=02
3.31496E-92
3Aﬁl3ﬂl£:ﬁ2
4,00070E=02
4,35804E-02
4,68607E=02
5.10165E=02
5,63854E=02
6439799E=02
7.58148E=02
9.03133E=02
1,06818E=01
1.37772E-01

3.22681E-93
3465645E~03
4,14331FE=-n3
4.,69498E~-03
5432010E~03
6.02846E~03
6,83115E~n3
7.7“0745'03
8,77536E=03
9493994E=03
1.12634E-02
1.27632E=n2
1.44625E'02
1.63832E-02
1.85703E~02
2.10429E=02
2.38447E=n2
2+70196E=q2
3,06262FE=02
3,46969E~02
3.93168E=p2
4,4551TE~g2
5.04837E=n2
5.72056E=p2
6,48223E=02
7.34532E02
8,32334E=¢g2
9.43143E-02
1.06874E=01
1.21104E-01
1.37228E~0l
1.55500E=01
1.76205E=01
1.995408=p1
2.16670E=01
2.26413E=01
2.36347E=01

2.47863E-01

2.63661E-01
2.80976€E~01
2.,99119E-n1
3.18688E=01
3.43430E-01
3.74281E=0]
4,10374E=-pl

4.59548E-01

5.08394E=-pl
5.53064E~01
6.12144%E=nl
6.64301E~01
7.02433E=91
1.48012E=01
8,04871E=01
8.77354E=91
9,71122E=01
1.09774E 00
1.13724E 00
1.23795%E 00
1.36806E 5o
1.55196E a0
1.83882€ 00
2.19047E 00
2.59085E 00
3.34176E 00
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4,014l0F=02
4.,54400F=P2
44.34386F-02
3,59991F-02
2.46181F=02
1.80171F=-2
1.82713F~02
1.70496F =02
2.34530F-03
7.93948F=05
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24q3175E-02
3417359E-02
24086138E-02
2esaN6NTE=02
1.30036E-02
1ep3719E=02
leg4561E~02
2v59004F-02
24934RTE=-02
lep36R4E=02
44n9071E~03
6.er1623E-04
2457075E£-05
0.0
00{)
Qen
Osn
Oen
0.(’
Oen
Oeq
0-{\
Oun
Oen
Oep
Den
000
Uap
00(\
Oen
000
Oen
Oen
Qen
Onn
U.n
0.0
otﬂ
Oan
Oon
Oep
Onn
Uoo
Ven
Oen
Uon
Uep
Oen
Oup
Qep
0'{)
Oen
Qen
Oup
Uen
Uep
00(\
Uen
Oag
Oen
Oen
Qen
Oen
Oen
Oen

1a00144E~01
1,09431E-01
1.088)19E-0])
1.07949E=01
1.06193E~01
1.08776E~01
1.36207€E=01
118321801
1,30846E~01
1.19747€=01
1.,85148E~01
2.69942E~01
3,52376E=01
3,726708E~01
3,36756E-01
2,88983E=01
la64621E=~01
1.0%377€=01
8,37911E~02
7.33056E-02
5,42563E=-02
T.62366E~02
2.19524E=02
2,98977E-02
1,07294E=02
3.59543E~03
1,41656€-03
1.87609E=04
8,89823E-05
T.84776E~05
6,89833E=05
5,99365£=05
5,26101E~05
4,5%501E=05
3.92990E~05
3.30430E=05
2.80060E=05
2.33262E~05
1,906)17E=05
1.51951E~05
1.17048E=05
8.53744E~06
5.6T14TE~06
3.07914E~-06
T.66782E=07
0.0

0.0

0.0

‘)'0

0.0

3.41954E=02
1.,61733E-02
3.53095E-03
1.,48227E<04
1.99709E=05
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549784 7TE=01
6+403564E=01
6e42637E=0]
6 TT548E=01
7+37302E-01
7¢55535E=01
6¢79703FE=01
T4262RE~01
T+33898E=01
6485702E=~01
6+85996E=01
Te44139E=01
6493145E=0)
4480639F=01
4486109E=01
5¢39616E-01
6¢76913E-01
6+99584E~01
T7+19229€=01
6+24889E~01)
5¢45339E-01
4e6T314E=01
4453959€~01
4¢15476E=01
4e48401FE=01
4475203E=01
3448666FE=01
4+68383E-01
5e15746E=01
4063995€=-01
4410702E~01
4439026E~01
4e45498E=01
368298E=01
2+63468E=-01
1493918E=01
2+84756E=01
3.00012E-01
2¢97677E=01
2¢91413E-01
2483887E~01
2+76548E=01
20069403E=01
2+¢62481E=01
2¢55810E=01
2+49516E=01
2¢43494E~0)
2¢37615E=01
2¢31B75E=01
5¢54425E=01
5¢16053E=01
44804064FE=01
4048558E=01
4¢23648E=01
440446T7E-01
3486250E~01
3¢72997E=01
3.62620E=01
3¢52797€-01
3446056E=01
3440203E~01
3634448E=0])
3.28789E=01
3.23229€=-01
3417761E=01

&0t



66 0.0 Oup 0.0 0 3.12386E%01
a7 0.0 Qen 0.0 0.0 3.07102E=0]
68 0.0 Oep 0,0 0,0 3.01933E#01
69 0.0 LX) 0.0 0.0 20981 03E~01
10 0.0 Oen 0.0 0.0 2495018E-01
n 0.0 Oen. 040 0.0 2¢91966E-01
T2 0,0 O-Q 0.0 0.0 2+8894SE=01
13 0.0 Oen 0,0 0.0 2085955E=01
4 0.0 Geq 0.0 0.0 2¢82996E=01
15 0.0 0.0 0.0 0.0 2+80068E=01}
76 0.0 Oen 9.0 0.0 20T7169E-01
11 0.0 Oen 0.0 00 2¢74302E=0Q1
T8 0,0 Ouq 8,0 0,0 2472502E=01
19 0.0 Oep 0.0 000 2471983E~01
80 0.0 Oen 0.0 0.0 20.71468E=01]
8y 0.0 Uen 0.0 0.0 2¢70954E=01
82 0.0 Oep 0.0 0.0 20.70441FE~-01
A3 0.0 Oen Qo0 0.0 2+69929E=01
84 0,0 Oup 0.0 0.0 2¢69418E=01
8s 0.0 Oep 0.0 00 2+68906E=01
86 0.0 Oeq 0.0 0.0 2¢68398E=01
87 0.0 Os0 0.0 0.0 2467878€-01
§8 0.0 Oeq 040 0.0 2¢67329E=01
89 0.0 Oen 0.0 0.0 24667B0E~01
90 0.0 Oen 0.0 0.0 2066232E~01
91 0,0 O0s0 0.0 0,0 2+65685E=01
92 04,0 (1Y) 0.0 0.0 2465139E=01
23 0.0 Oen 0,0 040 2461974E=01
94 0.0 Oen 0.0 0.0 B8+88715€=02
85 0.0 Qen 0.0 0.0 9¢69651E=02
96 0.0 Oen 0.0 0.0 Be4479TE=02
1 0.0 Oen 0,0 0.0 1+16008E~01
98 0.0 Oep 0.0 0.0 1e44186E=01
99 0.0 Oen 0.0 0.0 1+23959E=01
1900 0.0 Oen 0.0 0.0 1.39036E=01
101 0.0 Qen 8.0 0.0 1426900E=01
162 0.0 Oep 0.0 0.0 1484809€-01
163 0,0 Oap 0.0 0.0 1+73507E=01
144 0.0 Oug 0.0 0,0 2407476E-01
165, 0.0 Oen 0.0 0.0 2¢58388E-01
106 0.0 Oep 0.0 0.0 1+57696E=01
107 0.0 Geg 0.0 0.0 1+85740E=01
108 0,0 Oeg 0.0 0.0 2026191E=01
189. 0.0 Oen 0.0 0.0 1406366E=01
110 0.0 Oep 0.0 0.0 1418579E=-01
111 0.0 Qen 0.0 0.0 1434017E~01
122 0.0 Oep 8.0 0.0 1462731E=01
133 0.0 Qag 0.0 040 2+80821E=01
114 0.0 Oen 0.0 0.0 4¢96786E=01
115 0.0 Qen 0.0 0.0 3.67008E~01
116 0,0 Oen 0.0 0.0 4e6TE44E=01]
117 0.9 Oep 0.0 0.0 5¢82234E~01
118 0,0 ) 0,0 0.0 7.00141E-01
139 0.0 Qen 0.0 0.0 8400033E=01
120 0.0 Oen 0.0 0.0 8¢38257E-01
121 0.0 Oan 0.0 0.0 3493553E=01
122 0.0 0on 0.0 0.0 3¢40495E=01
123 0.0 Oon e.0 0.0 2446942E=01
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GRPs 94
94097094
1,55453L-07
4,76817E=05
9,95197t .03

2.27146E 0o

GRP, lpp
94106402
4,18367E~09
1.34706E =06
5.,89354E 04
6.97163E-02
4,53469% o0
4,69883L 00
?.38205& 00
6.,69234Ea01
7.50174E<02
?2.99846E=03
1.01814E~04
2.)1724E <06
1.66325E.08

GRP, lyo
102123110
2.17843t-08
1,65894£.07
8,07117E~07
5.7216215-06
4,009]12E.05
?,08035E-04
R,27568L =04
?2,70663E.03
7.62375Ew03
?.84963t=02
1,25703k-01
4,31384t 01
1.23%932E 90
2,95625E nn
2.31039t 00
1.23616E an
3,93601t-01
9,5R8339k.pn2
7.69276E-03

GRP. 95
9409a095
ae36795E~n8
ne94493E=05
1.96829E=02
2,44463E n)
24 27402E 00

GRP. 107
951021073
3e51434E-10
0s92734E-08
o4 TISVE=nb
Ae4923gE~04
0495481F=n?
4e4698B2E 00
2.85813E noO
Te54410E 00
3. TNO33E=n1
440633gE=-n2
1.47470E=n3
To74430E=n5
2.14573E=n7
T267593E~09

GRFPe 111
102123119
1.12307E‘07
24 01982E=n6
Re63128E=~nb6
4eT661nE=-n5
3. 06277E=n4
7+36640E=0n3
4e1651gE=n3
103R642E=-02
1451574E=n2
T e14584E=nl
2432370E=01
1.30742E 00
1,09144E 00
5439834E 00
T461926E 00
7¢37064E=n1
1.82591E=n1
2044 T195E~02
T.91984E=-n3

GRP. 98
94069096
3.,72734€-08
2,74175€-05
1.65831E-02
2,22383F 00
2,84491E 00
2.26775E 00

GRP, l0%
96111104
3,71279E-10
4,59930E-89
4,38235E-08
1,28892E-06
7.43498E-65
2.00489E-03
1.00543E-61
4,99897E 00
4,21675E 80
1.38154€ 60
2.37777€-61
2,31353.02
9,15288£-04
1.04311E-05
3,64506F-08
1.64161E=10

GRP, 112
103123112
4,367RIE-D6
2,37671€-05
B.B5679E =05
4,14387E-04
2.20703€-03
8,41137F-63
2,55873E-92
6.,60015£-02
1,503736-01
4,27000F=01
1,38248E @0
3,30595€ 00
2.4B588E 60
1.,58731E 60
9,62821E-01
3,61190F-01
6,71144E-02
9,54771F=03
3.56061F-64

AIR WEIGHTING

GRP, 97
94101097
1,08375r=10
5.,75520r=08
2.212028=05
9.23166F=03
2.85877¢ 00
3,81549¢ 00
2.97476rF Q0
1,701088 00

GRP, 105
98114105
4,35710r=10
9.97234F =09
1,45039r =07
144B665r=06
1,15303r =05
T411421g=05
1.06158F=-03
2.62155c=02
3,54510r=01
5,75748¢ 00
4,103%56¢ 00
1,12242F 00
1,28879r=01
7423980F-03
2.35719¢ =04
2.84791r=06
B,67384r-09

6RP, 113
103123713
5,93409F =05
2.68657F<-04
8,65650r=04
3.39865p-03
1,48550F=02
4,80207F-02
1,26821g=01
2.89203F=01
5,91351F=01
1,46506F 00
3,58760F 00
2.56790F 00
1,52704¢ 00
8,59136p=-01
“0573695-01
1.36645¢-01
1,82939-02
1,89692r-03
4,54731F=05

GRP, 98
94102098
6£,32842E-10
4,416T8E-07
9,82269E~05
1,89141E=02
3.47547E 00
4,3B8124E no
2.97385E 00
1.47885E 00
4,18301E-01

GRP, 106
99117106
5,30580E-10
3.83969E-09
2,.23224E~08
2.19848E=07
3,07424E~06
2.87413E~05
1.97349E=04
1,06151E-03
4,68T17TE-03
4,20480E=02
5,71751€=-01
4,315)3E 00
2.,61984F 00
6,04705E=01
7.00068E~02
2.95801E~03
6,18602E=05
7.9062BE=-07
3.52464E=09

GRP, 1l4
104123114
7.7883BE-04
2089402E-03
7.98099E-03
2.59975€-02
9,22228E=02
2.51037£=01
5,731726-01
1,15376E 00
2411913€ o0
3.94884E 00
Z2.63317€ 00
1,42551€E 00
7.27331E=-01
3,50048BE-01
1.59335E~01
3.,647T01E=02
3,35682E-03
2,43813E~06

GRPs 99
94103099
1,19307F=09
1,08744E=06
2499665F=04
3,478128~02
3.22492E 00
3.64316F 00
2.02208F 00
7.83957F=01
1.90570£-01
2.25827FE=02

GRPs 107
100119107
1.,20613F=09
1.26383E=08
9.33571F=08
5,32461F~07
2.48798F~06
1.,82511F=05
1.,78768BF=04
1.21820F=03
6,3015%4£~03
2,62879£-02
F.24T14F=02
5,954T6F~01
4,51140F 00
3.44T48F 00
1.16815€ 00
1,35216E-01
T7,64762F=03
1,47271€-04
1,44449F=06
9.09369€~09

GRPe 115
104123115
2.53286E-03
8,04861F=03
1,96344E~02
5.52569F=02
1,66743F-01
3,98083E-01
8,15002E~01
1,49720F 00
2.48585E 00
1.58402€ 00
Te94460E~01
3,75247c~01
14668236~01
7.,00023F=02
2,78381E=02
5.08277E-03
3,42050F=04
1.85045€=05

1.A0TOO0F =07

GRP. 108
94104108
1.85863E-09
1+26126E=86
4¢48595E=~04
6429531E=-82
3.57303E Q0
4.03109F 00
2+19281E 00
6009T44E=0]
1+14125€=-81
1+28020E-02
6¢32213E-04

GRP, 108
101122108
4401950E=120
2+70339E=-09
2+59036E=08
3412257E~07
2¢37406E~06
132092E-05
S+A3480E-05
2¢15839E=04
1.15763E-03
T+79561F=-03
3.R2T4TE=82
1+48507E~-01
4.R2000E-01
1+36558E 00
5.01834E 00
3.4T7646F 00
1+48017E 00
2¢76163E~01
1.36851F =02
3¢37954E=04
2.68218E-06
1.13114E-08

GRP, 116
105123116
8+84053E=-03
2¢51184E-02
Se61519E=-82
1.42500E-01
3.R4008F=8]
8437588E=01
1.59296E 00
2:63164F 00
1492505E €0
1.10887E 00
4099563E=81
2e11767E-81
8'457995‘52
3¢19546E-02
1414695E-82
1.76668E-83
9.41220E-85
44N9255E=-06

2496383E=88

s 2,960E 02K

GRP. 1U1
94105101
B.08B26E~10
1.08419E~06
2,98251E~04
5.02243E~02
3.40565E 00
3.57304E 00
1.,97122E 00
5.59623E=01
6.51684E-02
5.52770E~03
2.80885E=04
5.81210E=06

GRP. 109
102123109
1.48716E-09
1.32293E-08
T.2R248E=08
5,46889E~07
4,98834E-06
2+99242E=05
1.35166E-04
4.951T4E=04
1.,54530£-03
6,611356=03
3.41089E=-02
1,33372E-0]
44,26486E~0)
1417762E 00
2.94049E 00
1,78510E 00
7.05709€E=01
2415687E=01
2.41923E~02
6,08239E~04
T«89421E~06
3.17669%9E-08

GRP. 117
105123117
3.03993E-02
7.67809E=02

1.56653E701

3,57048E=01
30567g55'01
1.,70594E 00
2,83063E 00
1.99909E 00
1.31506E 00
6,91317E=01
2474919E-01
1.03029E-01
3,64819E-02
1422612E-02
3,92897€E-03
5.01920E-04
2407099E=05
T+09T04E~0T

=00

- 122%9E=
Jef 1l Uy

60T



3R=

OB ~NPA» W -

1.25239E=04 7,95651E=05 2,18388E-06 1,60107¢=07
1.08221E~06 1,09385E=07 7.6368%F-09 3,35989¢=10
2.84155E.09 7.82147E-10 )
GRP, lyg GRPs 119 GRP, 12¢ GRP, 121
105k231y8 1061213110 106123126 107123y21
1.02763E=01 2.4004sE=01 1,104408E 90 1.27493F 00
?.29152E w01 £465164E=01 1,B6948E 80 1,93062F 00
4,24738Ex01 Yo11421E 00 2.81305€ 60 2,80933¢ 00
8.65779Ea01 ,02223E 00 4,00918F 68 1.33907f 00
1.84493E 00 2446103 00 2,15545E 00 5,65332r~01
31,09504E 90 5.13499E 00 1,06790F 60 2,49385¢=-01
2.07361E 00 1.20509E 00 5,35339E-61 1.11802e=01
1.27768E 00 «.778T1E~01 2,68119E-01 5,02927r«02
7480775601 2.78456E-01 1,33678E-01 2,26110¢-02
3.,68038E201 71.56462E=01 4,701208E-02 6,87008¢~03
1.26534Em01  4+52968E~02 1,1046}E-902 1,33928c-03
4,11684E002 7,25003E-02 2,50164E-03 2,54519¢-04
1.27166E202 2.29832E«03 5.47078E-04 4,71614£-05
3,74655E.03 R.35524E-n4 1,15874E-84 8,53455p-06
1.05730En03 3,03961E-04 2,.38343E-085 1,51079¢=06
1.09651Em04 7.6689aE-05 1,47572E-06 7,33127¢-08
3.40786E=06 3.76362E~07 2,28482E-08 8,17690p~10
B8.97676E=08 7.36642E=09 3,1600LE-10
3.28042E=y0

6,79919E-09

GRP, 182
108123122
2423792E 00
3.46393E 00
1.70552E 00
7.86150E=01
2.98141E-01
1,18859E=01
4,84088E-02
1,98T43E-02
B.18804E=03
2.20072E-03
3.67185E~04
6.03367E=05
9.74953E-06
1.54965E=06
2.42450E=07
9,62946E-09

2,08135E~10

GRPe 123
108123123
4,853T1E 00
1.6855kE 00
B8,48267FE=01
3.49784E-01)
1,14996£-01)
4,01449E-02
1.44352E-02
5,26823E-~03
1494069E-03
4,46064E-04
6,10840E~05
8.,35132F~06
1,13538e~06
1.,53262E~-07
2,052726=08
6.,3402kE=10

So-0r



SAMPLF PRUR[EM »
ENNF/3 VERGTON 1V
HYNROGEN AND
NITROGEN
DIFFFRENT wrIGHTINGS
TAPE Ip 1 NUMRER OF NUELIDES
NUMBER OF NeUTRON GRNUPS 123 NUMBER OF GAMMA GROUPS
FIRST THERMRL GROP 94
TARLE OF CONTEwTS
HYNROGEN v4{1269) FleS=1/F=~MAX WT 10 1269
NITROGEN=14 Va(1279, AIR WEIGHTING 10 1275

N

ELAPSFD TIME 2e9a MTNe
THC9001 FXECUTInN TEoMINATING DUE TO ERROR COUNT FOR £RROR NUMBFR 217
THC2171 FINCS =~ FNB AF DATA SFT ON UNIT 5

TRACFBACK ROUITNE  ~ALLEU FRAM TSN REG, 14 REG. 15 REG. ] REG . 1

IRCUM 0015F740C 0015n5¢C8 00000000 00155CD4
FFREAD 0020 62156122  00154FDO 00000000 00155CD4
Flnas 0005 52150276 001554F0 FFFFFFF8 0015021C
F1no 0012 52161252 00150148  FFFFFFF8  00160FS4
UPUATE 0288 421460CE  0016na60  000045C0 00000000
xLacs 0005 42146240 001440F8 00000000 001461FC
AATN noN1%76C 01144178 00000030  8BU140A60

ENTRY POINT=  U1146138

99-0T



RRRRRRRR2RRR
RRRRRRRRARRRK

RR RK
RR RK
RR R
RRRRRRRRORRRK
RRRRRRRR1IRRR
RR RR
RR RR
RR RR
RR RK
RR RK
0000000
000000000
00 0o
00 ou
00 ov
00 Y
00 ov
00 ou
00 ov
00 00
000000000
0000000
1% aRRAY

oV

AAAAAAAAA
ARAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAANAALAALA
AARAAAAAAAARA
AA AA
AA AA
AA AA
AA Al
AA AA

955556555555
856555555585
55
85
55
952555555555
8525558555585
85
55
55 55
8525555555505
56555555555

4o

444

4444

44 44

44 44

44 44

ah 44
454444446444
467464444404444

a4

44

4

4 rNTRIEg RFAD

oDRDDODNBHND
DDDDDODDBODDD
no DD
Do DD
no DD
np oD
non DD
i} 00
nn 813}
jelb} Do
nopoDBDNBDDDD
DDDDDODDRBDDD -
7/
Va4
’/
144
77
/7
7/
77
’/
/7
/7
144
avegt
a8,
ste,
ePag?

EFEFFEEEEFFEE
EFEFFEEEEFEEE
EF

EE

EF

EEEFEEEEE
EEEFEEEEE

EE

EF

EE
EEEFEEEEEFEEE
EEEFEEEEFFFEE

11

111

1111

11

11

11

11

11

11

11
11111111
11111111

22222222222
2222222222222
22 22

22
22
22
22
22
22
22
2227222222222
2220222222222

1777777777777
1717717777777
T 77
77
77
17
77
17
77
77
77
77

LAEAARAAARAR A
7177TTTTTIITY
77 77

/
124
Y24
/7

#,

74
144
1/
/7
144
124
/7
/

g0
[ XY XYY
XXX
[P Y Y

TITITTTI777777
17177777177
77 77
17
77
T7
77
17
144
17
77
77
33333333333
3333333333333
33 3
33
33
333
333
33
33
33 33
3333333333333
33333333333

5555555555555
5555555555555
55
55
55
5558555555855
5555555555555
55
55
55 55
5555555555554
55595555855

5555555555555
5555555555565
55
55
55
555555555655
5555555555555
1Y
55
55 55
5555555555555
55555555555
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CHECKING TOLERANCE= 1,00000E-03 PER CENT

AMPX NUCY IDE }229 HYDROGFN V4 (1269)
HAS THE FULLOWING DATA

RESOLVED RESQNZNCES

TeMP IND 1=D NeUT PRACEGSES

TEMP DEP 1=D NeUT PRACESSES

2-N GAMMA PROCESSES

FISSION YIELPS

F1SS«1/E=MpX WT

UNRESOLVED RESONANCE ROINTS

2=n NFUT PROCESSES

1=-n gAMMA PROCESSES

2=N NEUT=TO=-GAMMA PROCESSES

1269 ENDF MAT OF FAST NEUT DATA

1002 ENDF MAT 0F THERMAL NEUT DATA
0 ENDF MAT OF YIELD DATA

[= = - e =
DODN D

12 RFCORDS Fnp NUALINE 0 ENDF MAT DF GAMMA DATA
THIS NUrLTDE HAg THE FOLLOWINA 1«0 NFUTRON PROCESSES
1. 2. 2T 101, 102 1099.

DFVIATION= 2,0733228.03 EXCEENS TOLERANCE FOR ABRSORPTyON CHFCK AVERAGE VALUE= 3,944096E-02 SUMMED VALUE= 3+95317SE-02 GROUP 94
DFVIATIONZ 2,082874E.03 EXFEENS TOLERAMCE FOR ABSORPTON CHECK AVERAGE VALUFE= 4,12239}E£-02 SUMMED VALUE= 4.130978E-02 GROUP 95
DEVIATIONZ 2,092029E.03 EXCEENS TOLERANCE FOR ABSURPTION CHECK AVERAGE VALUF= 4,303256E-02 SUMMED VALUE= 4.312258E~02 GROUP 96
DFVIATION= 2,1U1569F_03 EXFEENRS TOLERANCE FOR ARSORPTTON CHECK AVERAGE VALUF= 4,512921E-02 SUMMED VALUE= 4.522405£-02 GROUP 97
DFVIATION= 2,11572kE_03 EXFEENS TOLERANCE FOR ARSORPTTON CHECK AVERAGE VALUE= 4,800552E-02 SUMMED VALUE= 4+810709E-02 GROUP 98
OFVIATION= 2,131506.03 EXFEENS TOLERANCE FOR ABSORPTTON CHECK AVERAGE VALUF= 5,115783E-02 SUMMED VALUE= 5¢126688E£-02 GROUP 99
DEVIATINN= 2,145087E._.03 EXrEERS TOLERANCE FOR ARSORPTYON CHECK AVERAGE VALUE= 5,444172E-02 SUMMED VALUE= 5.457854E-02 GROUP 100
DFVIATINNZ 2,19R798E_03 EXFEENS TOLERAMCE FOR ABSORPTION CHFCK AVERAGE VALUF= 5,802438E-~02 SUMMFD VALUE= 5¢814964E=02 GROUP 10}
DEVIATION= 2,176182E,.03 EXcEEPS TOLERANCE FOR ABSORPTTON CHECK AVERAGE VALUE= 6,253134E~02 SUMMED VALUE= 64266642E=02 GROUP 102
DFVIATINN= 2,194249E.03 EXrEENS TOLERANCE FOR ABSURPY1ON CHFCK AVERAGE VALUE= 6.814s77E-02 SUMMED ValLUE= 64829643E=-02 GROUP 103
DFVIATION= 2,21A044E.03 EXAEENS TOLERANCE FOR ARSORPTTON CHECK AVERAGE VALUE= 7,471503E-02 SUMMED VALUE= T«4AB8167E~02 GROUP 104
DFVIATIAN=E 2,2417%6E.03 EXcEENS TNLERANCE FOR ARSURPTTON CHFCK AVERAGE VALUF= 8,367160E-02 SUMMED VALUE= 8+3R6117E~02 GROUP 105
DEVIATINN= 2,20342TE_03 EXAFENS TOLFRANCE FOR ARSORPTTON CHECK AVERAGE VALUE= 9,256333E~02 SUMMED VALYE= 9+2772B4E=-02 GROUP 106
DFVIATION= 2,263033E.03 EXrFENS TOLERANCE FOR ABSORPTTON CHFCK AVERAGE VALUF= 1,006972E-01 SUMMED VALUE= 14009271E-0} GROUP 107
DFVIATIONZ 2,3V7074E.03 EXAEENS TOLERANCE FOR ARSORPTION CHECK AVERAGE VALUE= 1,114543E-01 SUMMED VALUE= 1+117119E=-01 GROUP 108
DEVIATIAN= 2,3¢5126E.03 EXrEENS TOLERANCE FOR ABSORPTTON CHECK AVERAGF VALUF= 1,209460E=01 SUMMED VALUE= 1212272E-01 GROUP 109
DEVIATIONS 2,.337328E.03 EXCEENS TOLERANCE FOR ARSORPTION CHECK AVERAGE VALUFE= 1,278a84E-01 SUMMED VALUE= 1.291874E-01 GROUP 110
DEVIATIOM= 2,391589E.03 tXcEENS TOLERANCE FOR ARSORPTION CHECK AVERAGE VALUE= 1,361a70E-01 SUMMED VALUE= 1.365072E-01 GROUP 111
DFVIATION= P2.30R62TE_03 EXcEENS TOLERANCE FOR ABSORPTION CHFCK AVERAGF VALUF= 1,4651374E-01 SUMMED VALUE= 1+468845E=-01 GROUP 112
DEVIATION= 2,388200E_03 EXFEENS TOLERANCE FOR ABSORPTTON CHECK AVERAGE VALUE= 1,597911E~01 SUMMED VALUE= 1.601126E=-01 GROUP 113
NDFVIATION= 2,401133E.03 EXFEENS TOLEKANCE FOR ARSURPTTON CHECK AVERAGE VALUFE= 1,768717E~01 SUMMED VALUE= 1.772280E~-01 GROUP 1}4
NDEVIATION= 2,430086F..03 EXCEENS TOLERANCE FOR ABSORPTTON CHECK AVERAGE VALUF= 1,925700E-01 SUMMED VALUE= 1+930381E=01 GRUUP 115
DFVIATINN= 2.447592E.03 EACEENS TOLERANCE FOR ABSURPTTION CHECK AVERAGE VaLUF= 2,070438E-01 SUMMED VALUE= 2.075505E-01 GROUP 116
NEVIATINNS 2,40/66TEL03 EXFEENS TOLFRANCE FOR ARSORPTTON CHFCK AVERAGE VALUF= 2,253780E-01 SUMMED VALUE= 24259340£-01 GROUP 117
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NFVEATION= 2,487930F 03 EXAEENS TOLFRANEE FOR ABSORPTrON CHECK AVERAGE VALUE= 2,49n424E-01 SUMMED VALUE= 20496820E~-01 GROUP
DEVIATION= 2,517283E.03 EXAEENS TOLERANEE FOR ABSORPTION CHECK AVERAGE VALUE= 2.825413E-01 SUMMED VALUE= 2.832527E~01 GROUP
DEVIaTInne 2.550399E.03 EXAFENS TOLERANEE FOR ARSORPTYON CHECK AVERAGE. VALUE= 3,347529E-01 SUMMED VALUE= 34356167E=01 GROUP.
DEVEATION= 2.563832F.03 EXAEENS TO| ERANGE FOR ABSORPTION CHECK AVERAGE VALUE= 3,987367E~01 SUMMED VALUE= 3.997991E-01 GROUP
DEVEATION= 2,5T4048E.03 EXAEENS TO(ERANCE FOR ABSORPTION CHECK AVERAGE VALUE= 4,716£32E~01 SUMMED VALUE= 4.728777£-01 GROUP.
DeVEATION= 2.590899F.03 EXAFENS T0| FRANGE FOR ABSORPTION CHECK AVERAGE VALUE=Z 6,083560E-01 SUMMED VALUE= 6¢099320E=01 GROUP
2=D NEUT PROCESSFS .
) MT LEnGTH ORpER TEMPS
1 .2 71284 3 o_
2 looy 768 3 1
MI= 2 GROUP 79 MATRIX SMS TO  2,04492%€ 0] AVERAGED VALUE=  2.044902F 0} FRACT DEVS . 1.}192B0E=05
NUCKIDE 1269 4AS BEFN CHECKED
AMPX NUCLIDE 3275 NITROGFN=16 V4{Y275)» _ AIR WEIGHTING
HAS THE FOLLOWERGG DAT4
ESONANCFES 0_UNREgOL VED RESONANEE ROINTS
13 TeMP IND 1=D NpUT PRACESSES 26 2=D NEUT PROCESSES
OEP }=D NeUT PRACESSES 0 1=D GAMMA PROCESSES
0 2-D GAMMA PRQCFSSES 0 2-D NEUT=TO~-GAMMA PROEESSES
____ 0 FI1sSION YIEi BS 1275 ENDF_MAT OF FAST NBUT DATA
~2 ENDF MAT OF THERMAL NBUT DAT/
0 _ENDF MAT OF YIELD DATA
33 RECORDS For MURLIDE 0 ENDF MAT OF GAMMA DATA
THIS NUCLIDE MAS THE FOLLOWING 1=D NEUTRON RROCESSES
1, 2 be 16. 27« 101. lo@, 103, 104, 105.
107, 1084 1069.
2«D NEUT PROCESSES
. MY LENGTH ORRER TEMPS
1 2 %23 3 0
_2 16 239 [} o
3 51 129 0 0
_a 52 114 0 0
5 53 112 0 0
6 54 118 0 o
7 55 106 0 0
_8 56 106 9 0.
9 57 106 0 0
10 S8 108 [] [
11 59 98 0 0
12 60 93 0 0.
13 61 9% 0 0
14 62 99 L] 0_
18 63 1) 0 0
as 7Y 1 9 0
17 65 a3 [} 0
18 66 8} Q0 Q..
19 67 78 L 0
20 &8 18 0 [/
21 69 6l 0 0
22 10 6} 0 0.
23 71 56 0 0
24 z2 44 0 0
25 73 29 0 0
26 1007 506 0 e L
MT= 16 GROUP 1 MATRIX SyMS TO  6,857149E-03 AVERAGED VALUE=  6¢858512FE-03 FRACT DEv=  9.290797E-05
MT= 16 GROUP 2 MATRIX SiMS TO 2.9458722F.03 AVERAGED VALUE= 2+943674€=-03 FRACT DEv= 5¢050754E=-05

118
119
120
121
122
123

6501



MT= 1
MY=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=

Rl ol I I I R I R R R R . )

NiICL IDE

GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GRNOUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP

MATRIX SiMS
MATRIX SiMS
MATRIX SiMS
MAYRIX SiMS
MATRIX S1MS
MATRIX SiMS
MATRIX S| MS
MATRIX S)MS
MATRIX SiMS
10 MATRIX S(MS
11 MATRIX SiMS
12 MATRIX S;MS
13 MATRIX SiMS
15 MATRIX SMS
16 MATRIX SiMS
17 MATRIX SiMS
18 MATRIX SiMS

ODDINASH WY

TO
T0
T0
TO
TO
TO
TO
TO
TO
T0
TO
T0
T0
TO
T0
TO
TO

2.777175LE~C4
4,289839E-01
4,140789€-01
3.786901E-01
3.099429%E-01
2.117903E-01
2,019232€-01
1.672693E-01
1.233758E-01
6.878966E-02
4,665658E-02
3.722920E-02
1.604694E-02
5,698446E-03
3,242]124E-03
1,499289E-03
4,7887R%E~04

1275 0AS BEEN cHECKED

AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERARED
AVERAGED
AVERAGED

VALUE=
VALYE=
VALUE=
VALUE=
VALUE=
ValLyE=
VALUE=
VALYE=
VALUE=
VaLUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=

2e7776B4E~04
4.298178F~01
4e148708E=-01
3.786367F~01
3.099330E=01
2¢117402€-01
24019107€-01
14672655E=01
14233680£-01
6¢879456E=02
4e665844F=02
3.723018E=02
16064810€-02
50698506E-03
3.242207€-03
1499228E~03
4o T8BBT2E-04

FRACT
FRACT
FRACY
FRACT
FRACT
FRACT
FRACY
FRACT
FRACT
FRACT
FRACY
FRACT
FRACT
FRACT
FRACT
FRACTY
FRACT

DEvV=
nEV=
DEvV=
DEv=
DEy=
DEy=
pEy=
DEv=
pEV=
DEv=
DEv=
DEv=
DEv=
DEvV=
DEy=
DEy=
DEv=

2.430833E~05
~7.9052T6E~05
1.957691E-05
1,410475E=04
3,192422E~05
2.367406E-04
6,169741£-05
2,2B0623E-05
6,329201£-05
~7.104604E=05
~44800070E=05
~2.641611E=05
~7.k96117€-05
~1.045970E=05
~2,542158E-05
4.099929E-05
~1.847524E-05
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10.3. Problem 3

This case will weight sodium cross sections over two weighting func-
tions: a 1/Eo; function and by 1/E. A Maxwellian spectrum will be used
at thermal in both cases. A 52 group structure is used with P3 expan-
sions on cross sections.

Sodium is a resonance nuclide. To perform 1/E0tr weighting in XLACS
will require the running of NPTXS to generate point values of the sodium
cross section.

After XLACS is run, the two sets are run through NITAWL to make an
AMPX working library which can be used by the XSDRNPM module. By mixing
a "fake" mixture of sodiums and displaying cross sections, the differences
in the two sets are shown.

This case required 540K bytes and 1.33 minutes on the IBM 360/91.

The input data are shown on the next page with the abbreviated output

following that.



THIS IS THE TOP. OF AMPX
MODYLE NPTXS HAS BEEN CALLED

1$8 1 T
28% 1156 £ T

MODULE NPTXS IS FINISHED. USER CODE 0000 SYSTEM CODE 000
MODULE XLACS HAS BEEN CALLED

RUN

TWO

S0DIUM

CASES

FOR PROBLEM 3

1% 100 2 52 1 ¢ 388 F1L T

T USE AN EQUAL LETHARGY STRUCTURE
NA~23 INF. DIL

Ti** A5 1156 31

70$$ 11230 1156 0 3 E T

NA-23 1/E-SIGMA TOTAL WE IGHTING

1$% A5 5 71x% A5 1156 31

70%$ 11231 1156 0 3 E T

118 E T

MODULE XLACS 1S FINISHED. USER CODE 0000 SYSTEM CODE 000
MODUL E NITAWL HAS BEEN CALLED

0$$ 23 £ 1% 0 2 E T
2%% 11230 11231 7

MODUL E NITAWL IS FINISHED. USER CODE 0000 SYSTEM CODE 000
MODULE XSDRNPM HAS BEEN CALLED
RUN XSORNPM AS PART OF SAMPLE PROBLEM 3

18 A6 3 4 Al12 OE 2% 3 E T

138 1 2 F3 1l4%% 11230 11231 Q2 15%% 3R1 -1 T

MODULE XSDRNPM IS FINISHED. USER CODE 0016 SYSTEM CODE 000
‘MODUL E RADE HAS BEEN CALLED

1$$ 23 E T

MODUL £ RADE IS FINISHED. USER CODE 0000 SYSTEM CODE 000

901



NPTXS OUTPUT

1% ARRAY 1 ENTRIES READ
0T
2% ARRAY 5 ENTRIES READ
oT

THE (TAPE) GESCRIPTION OF MATERIAL 1156 1S5 ~
11-NA-23 WARD-ORNL EVAL-1971 PAIK AND PITTERLEZWARD PEREYZORNL
DIST-MAY T4
EXTENDED Tﬂ 20 MEV FOR ENDF/B VERSION-TV
% 3 %
N[UTRUV CROSS SFCTIUNS EVALUATED BY PATK ANO PITTERLE ZWARDK
PHOTON PRODUCTION CPuS§ SECTIONS FVAlUATFD BY PEREY %ORNL(

£ * ¥ *
SGOIUM=~23 ENDF/B V3 EVALUAYIDN BY PAIK AND GITTEQLEy HARD%1971(
MF#1 GENERAL INFORMATION

ATOMIC MASS GIVEN AS 22.%91 FOR NEUTRON MASS 0OF 1.008986 AMU
MT#453 RADIOACTIVE DECAY DATA-REF. 1
MEH#2 RESONANCE PARAMETERS
[ ]

EL AP SED TIME Q.05 MIN,

EL AP SED TIMF 0.05 MIN.
STAKRT RESP

ELAPSED TIME 0.05 MIN,
START RESOLVED RESONANCFE CALCULATION

SUBROUTINE RESR #wwk MP= 14311
SUBRAUTINE RESR skmsx NUMB= 42

ELAPSED TIME 0.07 MIN.

ELAPSED TIME Q.07 MINa
START UNRESOLVED RESOMANCE CALCULATION

£9-0T



ELAPSED TIME 0.07 MIN,

ELAPSED TIME 0,07 MIN,
*¥EELAST=29396
9. 0000E~-01 1.0000€ 01 1.00CCE 08 0.0

ELAPSED TIME 0.07 MIN.
START COMBR

BEFORE CROP N2= 2753
EPS=  0.001
AFTER CROP N2= 1955

2 )
535 1952\ Number of Points

1955 2 " < 1
»Total (ross Section
1156 3 1 1 31

1. 10230E 04 2.27923F 01 0.0 1.00000E 08

*xF¥kREGUNANCE INTEGRAL= 1.36974F 02

®
®
2 204 5%~ .
476 5 Number of Points
2045 2 sElastic Scattering
1156 3 2 31
1. L0230E 04 2.27923€ 01 0.0 1.00000E 08

*%xkkREGONANCE INTEGRAL= 1.34322F 02

°
°
o1a 81~ Number of Points
1156 3 1o £ Jamma. Capture
1.10230F 04 2.27923E 01 0.0 1.00000E 08

ke RR ESONANCE INTEGRAL= 3.45696F-01

9-0T



A

XX XX

XX XX
XX XX
XX XX
XXX
XXX
XX XX
XX XX
XX XX

XX XX

0000000
000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
000000000
0000000

1% ARRAY
3% ARRAY

or

52 EQUAL LETHARGY GROUP

o7

LL

Lt

Ly

Li

Lt

LL

LL

Lt

Li

Li
LLLLLLLLLLELL
LLLLLLLLLLLL

5555555555555

5555555555555
55
55
55

555555555555

5555555555555

55

55

5% 55

5555555555555

55555555555

11

111

1111

11

il

11

11

1l

11

11
1
11111t

5 ENTRIES READ

& ENTRIES READ

N UTRON

AAAAAAAAA
AAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAARAAAAAA
AA AA
AA AA
AA AA
AA AN
AA AA

/7

sesw e
ase s
sser e

sse s

STRUCTURE HAS BEEN GENERATED AND WILL BE USED

ceoececeece
cceceeecceceecc

cC
cec
cc
cC
co
ce
cc
ccC

cC

cC

crocececceccee
cceeececece

11
111
1111
11
11
11
1l
11
11
11

11111111
11111111

44

444

4444

44
44
44
44

44
44
44
44

Ghtbb bbbl

44
44
44

444446044440404

55555 5S88SSS
5555555555555
SS SS
SsS
SS
$55555555S85S

S55S555555SS

Ss
Ss
SS S<
S555555555858S
$SSSSSSSSSS

6666566666666
6666666666665

665666666666
6666666666666
66 66

66 66
6666666666666
666666606666

88888888888
8338388888388

38888838888
388885388888
88 88
83 84
88 as
838838R888888
383888888888

srew s

T1717TITITITNNY
71177
17 77

44

444

4444

44 44

44 44

44 44

44 44
L4444 4G 4ALGLG
4444444460446

44

44

44

UNLESS YOU OVFERRIDE IT

5555555555555

5555555555555
55
55
55

555555555556

5555655555565

55

55

5% 5%

5555555555555

55555555555

22222222222
2222222222222
22 22

22
22
22
22
22
22

22
2222222222222
2222222722222

90T



AN XSURN TApE WILL a7 WRITTeN WITH THE AUSPICIODUS TITLE

RRORR A Rk e g R A B IOR SO o o R O o S R K S ok ol R AR R ok R KR

RUN

TWl)

SO0TUM

CASES

FUR PROBLEM 2

XSDRN TAPL [DENTIFICATION 100
NUMBER OF NUCLIDES 2
NUMBER OF ENERGY GROUPS 52
NUMBER QF THERMaAL GROUPS 1
WE IGHY ING GPTTON 0

OUTPUT LISTING GPTIONS
RESUNANCE DATA 1

1-DIMENSIONAL ARRAYS 1
ELASTIC SCATTER ING 1
THERMAL SCATTERING 1
INELASTIC SCATTERIMG 1
N2N TRANSFERS 3
MULTIGROUP STRUCTURE
GROUP ENERGY RANGE LETHARGY RANGE GROUP ENERGY RANGE
1 1.0676E 07 ~ 1.4918£ 07 ~0.400 - ~-0.065 27 1.7784E 03 ~ 2.4852E
2 T.6397E 06 — 1.0676E C7 ~0.065 04269 28 1.2727€ 03 - 1.7784E
3 5.4670E 06 — 7.6397E 06 0.269 0.604 29 9.1073F 02 - 1.2727E
4 3.9123E 06 - 5.4670FE 06 0. 604 D.938 30 6.517T3F 02 - 9.1073€
5 2. 7997t CG6 - 3.9123E Q6 C.938 1.273 31 4.6638E 02 - 6,5173F
[ 2.0035E 06 ~ 2.7997E 06 1.273 1.608 32 3.3375E 02 - 4,6638E
7 1.4337F 06 — 2.0035E 0% 1.608 1.942 33 2.3884E 02 - 3.3375E
8 1.0260F 06 - 1.4337E Cb l.942 2.277 34 1.7091E 02 - 2.3884F
9 1.3421E 05 ~ 1.0260E 06 22777 2.612 35 1.2231E 02 - 1.7091F
10 5.2541E 05 ~ 7.3421E 05 2.612 2.946 36 8.7526E 01 -~ 1,2231¢
11 3. 7599F 05 - 5.2541F 05 24946 3,281 37 6.2635F 01 - B.7526E
12 2.6507E 05 — 3,7599E 05 3.281 3.615 38 4.4822E 01 - 6.2635E
13 1.92558 05 -~ 2.6907E 05 3.615 3.950 39 3,.2075E 01 - 4,4822E
14 1.3779t 05 - 1.9255E 05 3.950 4,285 40 2.2953E 01 - 3,2075¢
15 S.B603E 04 — 1.37795 05 4. 285 4,619 41 1.6426E 01 - 2,2953E
16 7.0562F 04 - 9.B603E 04 4.619 %4e95% 42 1.1755E 01 - 1.6426F
17 5. 0495F G4 — T7.0562E 04 44654 5.288 43 8.4117E 00 - 1.1755E
18 3.06135F 04 - 5.0495F 04 5.288 5.623 44 6.0195E 00 - 8.4117E
19 2.5859E Q4 - 3.,6135E 04 5.623 5,958 45 4.3076E 00 — 6.,0195F
20 1. 85058 04 ~ 2.58%9£ 04 5.958 6,292 46 3.0826E 00 - 4,3076E
21 1.32428 04 - 1.8505E 04 6.292 64627 47 2.2060E 00 - 3.0826F
22 9.4763E 03 - 1.3242E 04 64627 6.962 48 1.5786E 00 - 2.2060F
23 6, T814E 03 - B.4763F 03 6962 T.296 49 1.1297E 00 - 1.5786E
24 4. 8528E 03 - 6.78l4E 03 T.296 Te631 50 8.08410-01 - 1.1297E
25 3.4728E 03 - 4.8528E 03 T.631 7.965 51 5.7851F-01 - B,.0841F-
26 2448528 03 - 3.4728E 03 7.965 8,300 52 1.0000E-25 - 5.7851E-

TRANSFER INTEGRATION MESH-SRCE
TRANSFER INTEGRATION MESH-SINK
ENDF TAPE IDENTIFICATION

ENDF TAPE MODE (FAST DATA)
PEAK TEMPERATURE (MAXWELLIAN)

03
03
03
02
02
02
02
02
02
02
01
o1
01
o1
01
o1
01
00
00
00
00
00
00
00
01
o1

[»ReNe R

LETHARGY RANGE

8.300

B.635

8.969

9.304

9.638

9.973
10.308
10.642
10.977
11.312
11.646
11.981
12.315
12,650
12.985
13.319
13.654
13.988
14.323
14.658
14,992
15.327
15.662
15.996
16.331
16.665

8.635

8.969

9.304

9.638

9.973
10.308
10.642
10.977
11.312
11.646
11.981
12.315
12.650
12.985
13.319
13.654
13.988
14.323
14.658
14,992
15.327
15.662
15.996
16.331
16,665
27.631

9901
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ok ke A Kok
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ok ok

COMMENCE PROCESSING DATA FOR
NA-23 L/E-SIGMA TOTAL WEIGHTING

1§ ARRAY 5 ENTRIES READ
71 ARRAY 6 ENTRIES READ
70% ARRAY 9 ENTRIES READ
oT
XSDRN IOENTIFTER 11231 ENDF TAPE MODL {THERMAL DATA) 0
ENDF/B MATERTAL 1D [FAST DATA) 1156 ENDF/B MATERIAL ID (THERMAL DATA) 1156
NUMBER OF THERMAL TFMPERATURFS 0 NUMRER OF ATOMS/MOLECULES 0
ORDER OF FAST EXP COEFF 3 LOGICAL UNIT (THERMAL DATA) n
ORDER OF THERMAL EXP COERF )
L
®
e
NO FILE 3 DATA FOR MATFRIAL [156 REACTION L15-~-TAPE SFARCHED TO MAT=1156 MF= 3 MT= 251
NG FILE 3 DATA FOR MATERIAL 1156 REACTION 116—~-TAPE SEARCHED TO MAT=1156 MF= 3 MT= 25]
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 117—~~TAPE SFARCHED TO MAT=1156 MF= 3 MT= 25]
NO FILE 3 DATA FOR MATERIAL 1156 RFACTION 11a---TAPE SFARCHED TG MAT=1156 MF= 3 MT= 251
NO FILE 3 DATA FOR MATERTAL 1156 REACTION 119—--TAPE SEARCHED T0 MAT=1156 MF= 3 MT= 251
ELAPSED TIME  0.12 MIN.
ELAPSED TIME 0.2 MIN.
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 17---TAPE SEARCHED T0 MAT=1156 MF= 5 MT= 91
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 18---TAPE SEARCHED TO MAT=1156 MF= 5 MT= 9]
NO EILE 5 DATA FOR MATERIAL 1156 REACTION 22-—-TAPF SEARCHED TO MAT=1156 ME= 5 M7= 9]
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 23---TAPE SEARCHFD TN MAT=1156 MF= 5 MT= 91
NO FILE 5 DATA FOR MATERIAL 1156 REACTION 24---TAPE SEARCHED TO MAT=1156 MF= 5 MT= 91
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 25---TAPE SEARCHED TO MAT=1156 ¥F= 5 MT= 91
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 28--—TAPE SEARCHED TO MAT=1156 MF= 5 M7= 91

ELAPSED TIMF Ne40 MIN.

ELAPSED TIME O.40 MIN.

80T



e Rk ol 3 s sk e sk Xt sk ook aeok s ok sk Aot dede s OROR SK0k e ol sk i s ek e e e e ook e el Rk O3t ek e ko ok st okl stk sk ol ool sk stk stk s ool de e sl e
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e ool e ok e o e ok ok ok stk e s el e lORol o R ok sk ot sfole st s sk R o e o o el s el o e 0ol e el el gk Skl sk ol s ol R ok ol ot ot ol Skl e ROl g R S e g et S e o
%o e e S stk e o e o e ek o o ko ek e st R K o %K SRR o K ko et ool ek ok S e ok sk R ofe K R OF R o ek R ok o e B o oo R i e ofe i ok o o Kol Rl e e e sk e e ek ol el e e s v
e 3 ek v e o sk o o s ok ook s il sl sl ootk et st sk e sk oo e koo sk o s ook sk SRR e R Xt s kol skl e e o e st sk otk ek e ok sl ok ok et e Sttt dek o dkoiok sk ok
ek Ao ook s sbeots s e oo e sl oot s o e e ok e Al oot o el sl alese s ok e e sise skl ot ool ok e ok ek e ek ok e ol ek R ke o e e e sk e e e e e o ok ok e ook el ek ke ek ek A e kR Yot sk Ao e

e ook 3okl s sk sk ek skok ook ok s sk e seatesolok S ek s el sl e s sl kol ok i kot 36 ke ekl kol el o e il e Bl e e s ot e ol s ok sk ot ol s o e 6 ot el e e SR ke dofe e SRR S e el O N A o

e e s A sk ol ok S

FTTETEL LY
oo e O o T
o e el %OR N ke
FEEE IR LT L

COMMENCE PROCESSING DATA FQOR
NA-23 INF DIL

T1¥ ARRAY & ENTRIES READ
708 ARRAY 9 ENTRIFES READ
or
XSORN IDENTIFIER 11230 ENDF TAPE MODE (THERMAL DATA) 0
ENDF/B MATERIAL ID (FAST DATA) 1156 ENDF/8 MATERIAL 1O (THERMAL DATA) 1156
NUMBER OF THERMAL TEMPERATURES 0 NUMBFR OF ATOMS/MOLECULES 0
ORDER OF FAST EXP CQOEFF 3 LOGICAL UNIT (THERMAL DATA) 11
ORDER OF THERMAL EXP COEFF 0
o
[
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 110-——-TAPE SEARCHED T{) MAT=1156 MF= 3 MT= 251
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 111--—TAPE SEARCHED T0O MAT=1156 MF= 3 MT= 251
NGO FILE 3 DATA FOR MATERIAL 1156 REACTION 112—-TAPE SEARCHED TO MAT=1156 MF= 3 MT= 251
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 113-—-TAPE SEARCHED Y0 MAT=1156 MF= 3 MT= 251
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 114--—-TAPE SEARCHED T0O MAT=1156 MF= 3 MT= 251
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 115~--TAPE SEARCHED TO MAT=1156 MF= 3 MT= 25)
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 116~~-TAPE SEARCHED TO MAT=1156 MF= 3 MT= 251
NO FILE 3 DATA FOR MATERIAL 1156 REACTION 117---TAPE SEARCHED TO MAT=1156 MF= 3 MT= 251
NG FILE 3 DATA FOR MATERIAL 1156 REACTION 118---TAPE SEARCHED TO MAT=1156 MF= 3 MT= 251
NDO FILE 3 DATA FOR MATERIAL 1156 REACTION 119-—-TAPE SEARCHED TO MAT=1156 MF= 3 MT= 251
ELAPSED TIME 059 MIN
EL AP SED TIME 0.82 MIN.
NO FILE 5 DATA FOR MATERIAL 1156 REACTION 17—~TAPE SEARCHED T0 MAT=1156 MF= 5 MT= 91
NO FILE 5 DATA FOR MATERIAL 1156 REACTION 18-——-TAPE SEARCHED TO MAT=1156 MF= § M7= 91
NO FILE 5 DATA FOR MATERIAL 1156 REACTION 22-—-TAPE SEARCHED T0 MAT=1156 MF= 5 MT= 91
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 23— -TAPE SEARCHED TO MAT=1156 MF= 5 MT= 9]
NO FILE 5 DATA FOR MATERIAL 1156 REACTION 24-~—-TAPE SEARCHED T( MAT=1156 MF= 5 MT= g1
NO FILE 5 DATA FOR MATERIAL 1156 REACTION 25-——-TAPE SEARCHED TO MAT=1156 MF= 5 MT= 91
NG FILE 5 DATA FOR MATERIAL 1156 REACTION 28---TAPE SEARCHED TO MAT=1156 MF= 5 MT= 91

ELAPSED TIME 0.93 MIN,

ELAPSED TIME 0.93 MIN.

ELAP SED TIMF 0.93 MIN,

89-0T



ONE DIMENSIUON AVERAGES FQR NA-23

XSEC 1D

GRP.

1

l.61214E 00
1.59301E 00
1.76059E 00
1,96097E 00
2.21690E 00
2.86394F 00
2.57457E 0C
3.352008 00
4446767F 00
5.0519CE 00
3.35831F 0O
3.20042F 0D
4.67053E Q0
3.36693E 00
3.48477E 00
3.57578E 00
6.747345 00
3.86983t 00
3.84351F 00
4. 01710 00
4.31241€ 00
4,4.83349E 00
5.,89943F 00
8. 77510E 0OC
2.34660F 01
1.87494E 02
2.50532F 01
5. 76750 00
3.55377¢ 00
3.54677E 0O
3.29147E 00
3.22802F 00
3.19592€ 00
3.17450F 00
3.16150F 00
3.153708 00
3.15048E 00
3.15004E 0D
3.15037€ 00
3.151258 00
3.15258E 00
3.15444F OC
341559 1F 00
3.17069E 00
3.18518E 00
3.20076E 00
3.21761F 00
3.23596F 00
3.25608E 00
3.28156E 00
3431469t 00
3.70964F 00

107

1.463508-01
6.93912E-02
5.47252E-03
A.1241RF-0N4

2

7.04101E~-0L1
6.07921F-01
8.16622E-01
1.08543E 00
1. 444868 00
2421329E 00
2.06917E 00
2. 762658 00
4.,08457E 00
4. 83614F 00
3. 35296E N0
3.199858 00
4. 66379 Q0
3.36590E 00
3.48297¢ 00
3.57556E 00
6. 143342 Q0
3. 86935% 00
3.839538 00
4.01687E 00
4431215 00
4,83317F 09
5. 89795E 00
8. 77341¢ 00
2. 34536 01
1.87285¢ 02
2.500908 01
5.715343F 00
3. 54424 Q0
3. 53837€ 00
3.28368E 00
3. 220106 00
3.18778E 00
3.16607E 00
3.15251E 00
3.14396€ 00
3, 13974E 00
3.13811€ 0Q
3.13648E 00
3.13485¢ 00

3.133228 00

3. 131 60E 00
3.13263c 090
3.1388B1E 00
3.14750% 00
3.15621€ 00
3.16495F 00
3.17371 00
3. 18249E €O
3.19457E 00
3.21186E 00
3.29597E GO

1099

3.346158-01
3.34615£-01
3.34615E-01
3.34616F-01

INF . DIL

4

6.96109E-01
8452709E-01
9.06811E-01
8.73258E-01
7.71874E-01
6. 50458E ~01
5.05199E-01
5.891256~-01
3.82838E-01
2.15425E-01
5.0877TE~-03
0. 0
0.0
0.0
0.0
0.0
0.0
0.0

16

9003€£-03

¢ & 8 & 2 ¢ 0 o @

[eR=RoNolieNeNoNoNo N

DRI

COUOCUCUAOVLITOITCLLLUILOLLOOODLORDULLIVUTTOTOTOOCLODOOO O M

DR EEEEREEEEEREEEEEEEEEE R

“ 6 82 8 @

COOOCOQOULLUDOULDOCOLLLODOOOYVLOLUODCOCODLUDODD

DY

27

2.03744%-01
1.32378£-01
3.71533E-02
2.28428E-03
1.70993E-04
1.83597E-04
2.00404E-04
2.1874BE~D4
2.57150E~04
3.38807E-04
2468531E-04
5.65023E-04
7.35234E-04
1.03522E-03
1.80015E-03
2.22433E-04
4.,00086F-03
4e 15448FE-04
3.97591-03
2.28211E-04
2.54456E-04
3.23493F-04
1.477856-03
1.69385E-03
1.23527e-02
2.09383E-01
4.42123E-02
1.40156E-02
9.53669€-03
8.40160£-03
7.79718E-03
7.91956E-03
8.14778E-03
B.42816E~03
8.98864E-03
9.74132E~-03
1.07427E-02
1.19363E-02
1.38934E-02
1.63988E-02
1.93559£-02
2.28464FE-02
2.69771E-02
3.18788E~-02
3.76845E~-02
4.45475E-02
5.26605F-02
6.225096-02
7.35879E-02
B8.69896E~-02
1.02832E-01
4.13668E-01

o1

2.03744E-01
1.323785~01
3.71533E-02
2.28428E-03
1.70993€-04
1.835976-0%
2.00404E~04
2.18748E-04
2.571506~04
3.3880 7E~04
2.68531E-04
5,65023E~04
7.35234E~-04
1.03522€~03
1.800156-03
2.22433F~-04
4.00086E~03
447544 8E-04
3.97591F-03
2.28211F-04
2. 5445 6F- 04
3.23493E-04
1. 477856-03
1.693856-03
1.23527E-02
2.D9383E-01
4,42123E-02
1.40156F-02
9.53669E-03
8.401606-03
7.79718E-03
7.91956E-03
8.14778E~03
8.42816E~03
8.9886 403
9.741328-03
1.074276-02
1.193636-02
1.38934E-02
1.639886-02
1.935596-02
2.2B464E~02
2.697T1E-02
3,18788E-02
3.768456-02
4.454756~02
5.266056-02
6.225095=02
7.35879E~02
8.69896E-02
1.02832E-01
4,136686-01

TDENTIFIER

192

1495692804
1.73327e-04
1.66233F-04
1. 60595604
1.68199E~04
1.83597¢~04
2+ 00404E-04
2.18748E-04
2.57150E-04
3.338076-04
2.685315-04
5.65023E-04
T.35234E~-04
1.03522E-03
1.80015F-03
2422433E-04
4. 00C86E-03
4. 7544 BF=04
3.97591E~-03
2.28211E-04
2+ 54456E—04
3.23493E-04
1.47785E~03
1. 69385F-03
1.235276-02
2.09383€-01
4442122502
1.40156E-02
9. 53669E~03
8.40160E-03
T 7971 86-03
T+91956E-03
8.14778E-03
8.42816€E~03
8. 98864E~03
Q. 74132E-03
1.07427E-02
1.193638~-02
1.38934E-02
1.639886~02
1.93559E~-02
2+28464F~02
2.6917T1E-02
3.18788:-02
3. 76 845E-02
4e454T5E-02
5.26605F~02
6.22509E-02
T.358736-02
8. 59896E-02
1.02832E-01
4413 E68E-01

11230
103

5.71988E-02
6.28138E-02
3.15146E-02
1.81086E-03
2.79462E-06
0.0

=]
.
VOO0V LVOOLOVOOODOITOODITLDIOOOLOODOODDIDOTIIAIODOD D

DRI

DOOOOLOQOOLOOLOO

COVOVOOVDOCO0LVOO0OT OO0V OOOODOD0

EEEEEEEEEEEEEEEIEEEEEEE IR

69-0T



O W~

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
471
48
49
50
51
52

«‘\\/

COCOLOLOCOLODLOOUOOOLCLLOLLOLOOOOOGOODOOLDLOOODDODLOOD O
CO0CO0LOOCVoODOLLOCLDOOLOLLDLOOVDOOCOOOLOOTODCOOOCOITLOO

R EEEEEEEEEEEEEREEEEEEEEREEEEEEEEEEEE R EE

3. 34615E-01
3. 34615€-01
3. 34615E-01
3. 34615601
3.34615E£-01
3434615E-01
3.34615E-01
3.34615E-01
34 34616E-01
3.34615E-01
3.34616F-01
3. 34616E-01
3.34615F~-01
3.34615E-01
3.34615E-01
3.34615E-01
3.34616E-01
34 24616E-01
3. 346156-01
3.34615E-01
3. 34615E-01
3.34615E-01
3. 24€156-01
3.34615E-01
3.346166-01
3.34615E-01
3.34615E-01
3.34616E-01
3.34615E-01
3. 24615E-01
3.34615€-01
3.34615E-01
3.346156£-01
3.34¢€156-01
3.34616E-01
3.324616E-01
34616E-01
3.34615E£-01
3.34615E-01
3.34615E-01
3. 34615E-01
« 346156-01
3.34616E-01
3.34616E-01
3.34616F-01
3.34615E-01
3.34615€-01
7.193158 00

0£-0T



PO ELASTIC
GRP . 1
1 1001601
2 6.51503E-01
3
GRP . 9
1 8009609
2 3.2638B3F 00
3 5.42685E-01
GRP. 17
1 16017017
2 3.72937FE 00
3 9.21982F-01
GRP. 25
i 24025025
2 1.41790F 01
3 2.66640F 00
GRP. 33
1 32033033
2  2.37780F Q0
3 B.16947F-01
GRP. 41
i 40041041
2 2.33523F 00
3 7.984GTE~01
CRP. 49
1 48049049
2 2.37111F 00
3 B.09L70F-01

(MT= 2)-—NA-23

GRP. 2
1002002
5.455276-01
5.21935E-02

GRP. 10
5010010
3.92347F 00
8.2074%E-01

GRP. 18
17018cC18
2.90277: 00
3.01397c 00

GRP. 24
25026026
1.41790F 02
9.274618 00

GrP., 34
33034034
2.356088: OC
8.09971E-01

GRP. 42
41042042
2.33402E 00
7.27991E-01

Grp. 50
49050050
2.37941 00
8.11383E-01

INF DIL

GRPa 3
2003003
T.06969E-01
6.23935£-02

GRP. 11
10011011
2.4016DF 00
9.12671E-01

GRP. 19
18019019
24837168 00
Fa66582E-01

GRP. 27
26027027
2.22215F 01
4.54950E 01

GRP. 35
34035C35
2.35033E 00
B.05197E~01

GRP. 43
42043043
2s33424F 00
7.375739E~-01

GRP. 51
50051051
2.39211E 00
8415152E-01

GRP, 4
3004004
9424133801
1.096536£-01

GRP. 12
11012012
2.43939F 00
9451356801

GRP, 20
19020020
2967038 00
1.00234¢ 00

GRP, 28
27023028
4.57013E 00
2.787548 00

GRP. 36
35036036
2+34362F 00
8.02184E-01

GRP, 44
13044044
2.33853F 00
T7.983547-01

GRP. 52
51052052
3.295971 00
8.19746E-01

GRP. 5

4005005
1.22617E 00
1e6129ARF-01

GRP. 13
12013013
3.56853F 00
7.60461£-01

GRP. 21
20021021
3.17778E 00
1.04984E 00

CRP. 29
28029029
2+98400F 00
1.18335k 00O

GRP, 37
36037037
2+34009E 00
8.00335E-01

GRP. 45
44045045
2434501k 00
8.00278E-01

GRP, 6
5006006
1.83940E€ 00
2.18689E-01

GRP, 14
13014014
2.49064%F 00
1.10125¢ 00

GRP. 22
21022022
3.54091E 00
1.13437€ 00

GRP, 30
29030030
2.66480F 00
9.5602365-01

GRP, 38
37038038
2.33887F 00
7.996538-01

GRP, 46
45046046
24351508 00
8.02491E-01

GRP . 7
&0070C7

1. 70430t DO
3.73896F~-01

GRP. 15
14015015
2.58923F 00
8.75256F~01

GRP . 2%
22023023
4.25891F 00
1.29225F 09

GRP, 31
30021031
2+45515F 00
B4735746-01

GRP. 39
380139039
2.33765% 09
7.99237¢-01

GRP . 47

46047047
24358008 00
8.04712F-01

IDENTIFIER

GRD . 3
700B0D0R
2.217367E 0O
3, 643690-M

GRP, 16
15016016
2.65358€ 00
£.93741E-01

GRP. 24
23024074
6.107C0F 00
1.63904F 00

GRP, 32
31032032
2. 40315F 00
8.28529E-01

GRP. 40
39040040
2.330644E 0D
7.98821%-01

GRP, 48
4T7048C48
2.36453F 00
8. 06939E-01

11723n

T/-0T



ONE DIMENSION AVERAGES FOR NA-23 1/7E-SIGMA TOTAL WEIGHTING IDENTIFIFR 11231

XSEC ID 1 2 4 i6 27 101 102 1032

GRP.

1.61138E 00
1.598220t 00
1. 75325 0C
1.94874F QO
2.18838E 00
2.82997€ 00
2.48513E 00
3.26025€E 00
44 23575E 00

7.02818E~-01
6.07028E-01
8.09256E-01
1.07338E 00
1.41927F 00
2.18045F 00
1.99688E 00
2. 69008E 00
3.85431€ 00

6.96627E-01
8452561E-01
9.06347E-01
8,73021F-01
7.68941E-01
6.49334E-01
4, 88055£-01
5.69952E-01
3.81187£-01
1.70801E-01

2.03902E-01
1.32614£-01
3.76467E-02
2.33791€-03
l.71348E-04
1.83245E~04
2.00369€~-04
2.18036E-D4
2.52B79E-04
3.37302F-04

2. 039028-01
1.32614E-01
3. 7646 T7F-0?
2.33791E-02
1.71348E-04
1.83245(-04
2. 00369F-04
241803 6E~04
2.52879E~-C4
3437302E-04

1.95467E-04
1.73342E-04
1.66294E~04
1.610165-04
1.68142E-04
1.332456-04
2.00369E-04
2.18036F-04
2.52879F-04
3.37302E~04

5.73307E-02
6.287008-02
3.182600-02
1.85734E-03
3.20591E~06

)

4. 41307 QO
3.05921E 00
3. 0T597E 00
4. 423338 Q0
3.36273E 00
3.47633E 00
3.57521E 00
44 65427E 00
3. 856348 00
3.83621E 00
4, 016008 00
4.30940E €O
4,82482F 00
5. 86410E €0
8. 55873E 00

10 4.58421c 00
i1 3.06644E 00
12 3.07655F 00
13 4.424C6E 00
14 3.36356E 00
15 3.47764E QO
16 3.57543E 00
17 4.69575E 00
18 3.85680c 00
19 3.83760E 00
20 4.01623E 0C
21 4.30966E 0O
22 4482514E 00
23 5.86544F 00
24 8456031F 00

2.692876-04
5. 71755604
T.36648F-04
B.25531E-04
1.310876-03
2.22324F-04
1.47256F-03
44 56302E-04
1.39296E£-03
2.28126E-04
2.54084E-04
3.228T76F-04
1.335376-03
1.58290E-03

COOOVOOCLOo®

2.69287E-04%4
5.717556~04
T+36648F-04
2.25531E-04
1.31087¢-03
2,223245~04
1.47256E-03
4.56302E8-04
1.39296E~-03
2.281265~04
2+ 54084F~ 04
3.22876F-04
1.339376-03
1.58290E-03

2.69287F-04
5.71755E~-04
7.36648E~-04
8.25531E-04
1,31087E-03
0 2.223248-04
0 1.47256£~03
0 4.56302E~04%
0

0

6.95981E-03

[eNoNal
D)

CCOO0OOLOLOLOLLLLODTLLTTOOLOIOOD

DEEEEEEEEEEEEE

1.39296E-03
2.28126F-04
2054084E-04
3.22876E-04
1.33937E-03
1.58290E-03

DRI

[eReReleRoNeNo e oo Re e Na e No o NeNoRe No N o No e No Ne ¥l

25 1.57350E 01 1.97257E 01 9.30880E-03 9,308808~ 03 2.30880F-03
26 1.33151 Q2 1.330088 02 - 1.43829E-01 1.43829-01 1.43€29¢-01
27 1.73259E 01 L. 72929 01 - 3.30180E-02 3.30180E-02 3.30180E-02
28 5.55688E 00 5.54330E 00 . 1.35752£-02 1.35752E-02 1.3257526-02
29 3.94545E 0C 3.93594E 00 . 9.51355€6-03 9. 513556~ 03 9.51355E-03
30 3.544128 00 3.53573£ Q¢ - 8.39395£-03 B.39395£-03 B.39395¢£~-03
31 3.29060€ 00 3.28280€ 00 . 7.79453E-03 T.79453E-03 T.79453E-03

T.91976F-03 7.91976F-03 T.91976E-03

32 3.22797€ 00 3, 22005 00

B.14464E-03
8.42832E-03
8. 98881E-03

8414464503
8.42332F-03
8.93881F-03

B.14464E-03
8.42832E-03
B8.98881E~-03

3.186456E CO
3. 16448F 00
3.15251E 00

33 3.19461E 00
34 3.17291€ 00
35 3.16150E 00

COO0OO0OVODVDOOOOLTTOODODOCOOD

OOOOOOOOOOO'OOOOOOOOOOO

...
R EEEEEEEEEEIEEEIRE

IR EEEREREEREEEEEEEE

CTCCOVOVDOOUVOTOLOTVOLDODVOOOODOCODOO
OO0V ODOIV00D0QODOIVIOOCOCLODOTTITOODIOCDTTOCTDOTIOOIIDIOD

0

0

0

0
36 3.15245E 00 3.14271€ CO 0 FeT4145E~03 F.74145F-03 9. T41456-03 0
37 3.15048E 00 3.13973E 00 O» o] 1.074276-02 1.07427E~-02 1.074276-02 0
38 3. 15004E 00 3. 13810F 00 0. 0 1.19363F-02 1.19363E-02 1.19363C-02 0.
39 3.15037E 00 3.13647E Q0 O« 0 1.38933€-02 1.38933E~-02 1.38933E~02 .
40 3.15124E 00 3.13484E 00 0. 0 1.63987€-02 1.63987E~ 02 1.63587€-02 0.
41 3.15258E 00 3.13322E CO 0.0 0 1.93558£-02 1.93558E-02 1.93558E-02 0.
42 3.15444E 00 3.131608 CO 0.0 0 2.28463E-02 2.28463E-02 2.28463E-02 0.
43 3.15760FE 00 3. 13065E 00 0.0 0. 2.69589r-02 2+69589E-02 2. 6958GE-02 0.
44 3.17068E 00 3. 13881t 00 0.0 0. 3.18764E-02 3.18764E-02 3.18764E-02 0.
45 3.18517c 00 3.14749E CO 0.0 0. 3.76817E-02 3.768176-02 3.76817E-02 0.
46 3.20075€ Q0 3.15621E 00 0.0 Oe 4.45442E-02 444544 2E-02 4.454428-02 0.
47 3.21760t 00 3. 16494F 00 0.0 0. 5.26565E-02 5.265656-02 5.265656~02 0.
48 3.23594E QO 3.17370F 00 0.0 0. 6.22462E-02 622462F-02 64 22462E-02 0.
49 3.25606E 00 3. 18248 00 0.0 0. T.35824E~-02 T.35824E-02 T.35824E-02 0.
50 3.27962E 00 3.15264E 00 0.0 0. 8.69812£-02 8.69312E-02 8.698126-02 0.
51 3231466 00 3.21184E GO 0.0 0. 1.02817€-01 1.02817E-01 1.02 €1 76~01 e
52 3.70745E 00 3. 29536E 00 0.0 O. 4.12096E~01 4.12096E-01 4,12C360~01 n,

XSEC iID 107 1099
GRP .

0T

1.46376E-01

L QEIARE A
Ve 731 UDLC~UL

5.65447E-03
2. 1GKK7F-N4

7. 25292E-01
7.37854E-01

6. 70158E-01
6£.02975F-M



IR ]

DR R

5 6 s v b b
COOOCLLCOLOCOULLOCODODLLLOCOCLODLUCLOLOULOOLTLOCOLOLOL DO

»

LOCOOVOOCODLLOULDLOODLULCOLLOLOCLLOLLEOVLCOLYLLCLOLCOODOOLLOOO

« 5 6 s 4 s 8 »

5.37148£-01
4415464F-01
4. 733485-01
3.60473E~-01
2.77428E-~01
2.56331E6-01
3.83944%-01
3.87551F-01
2. €7593E-01
3.4%5786-01
3.37520E-C1
3.28563E-01
2+50190E-01
3.04563E-01
3.061200-01
2+92514E-01
2. 12592F-01
24432482E-01
2.C02847-C1
1.372318-01
5.95247F-02
B. £2248£-03
6. 18785€-02
2.11423E~-01
2.517475-01
3.314566E-01
3.57004F-01
3.63930E-01
3.67730E~01
3.702388-01
3. 71574501
3.72607£-01
3.727306-01
3.726295-01
3.12529€-01
3.72428F-01
3.12328F-01
3.12227&-01
3.71874E-01
3.70113E-01
3. 68141F-01
3. 661 80E~0L
3.64230E-01
3.622906-01
3.60360FE~-01
3.58066E-01
3.54442E-01
7.23585¢ 00

o¢r



PO ELASTIC

W W W N

WA

W N -

N e

GRP . 1
1001001
6.49665E-01

GRP. 9

8009009
3.20809€ 00
4, 52060E~01

GRP. 17
16017017
3.49579E 00
9.11352E-01

GRP, 25
24025025
1.47011E 01
2.18134E 00

GRP. 33
32033033
2.37480E 00
8.20222E-01

GRP, 41
40041041
2.33530E 00
7.98335E-01

GRP. 49
48049049
2.37254E 00
8.07742E-01

(MT= 2)--Na-23

GRP . 2
1002002
5.45981E-01
5031532E~02

GRP, 10
9010010
3.25844E 00
6.46213£-01

GRP. 18
17018cCl8
2. 86471 00
1.19848E 00

GRP. 2p
25026026
9.91375E 01
5.02461F 00

GRP. 3%
33034034
2.35843F 00
B.11667£-01

GRP. 42
41042042
2.33409E 00
T7.97919E~-01

GrRp. 50
49050050
2.38046E 00
8.09942€-01

GRp. 3
2003003
7.05755E~01
6.10472E-02

GRP. 11
13011011
2.36593F 00
1.15463E 00

GrP. 19
18019019
2. 84643E 00
9.91625E~-01

GRP. 27
26027027
1.28892€ 01
3.38701F 01

GRP. 35
34035035
2.34952E 00
8.06048E-01

GRP. 43
42043043
2+33366E 00
7.97508E-01

GRP. 51
53051051
2.39488E 00
8.12183E~-01

GRP. &
3004004
9.21476E-01
1.03501E-01

GRP. 12
11012012
2.32767€ 00
6.93283FE-01

GRP, 20
19020020
2.98580F 00
9.89783E-01

GRP. 28
27028028
4.13181E 00
4.40376E 00

GRP. 36
35036036
2.34229E 00
8.02982E~01

GRP. 44
43044044
2.33991E 00
7.96981£-01

GRP. 52
51052052
3.29536E 00
8.16957£-01

1/e—SIGMA TOTAL WEIGHTING

GRP, 5

4005005
1.21458E 00
1.51908E-01

GRP. 13
12013013
3.32397F 00
T7.48304E-01

GRP. 21
20021021
3.20827€ 00
1.03020E 00

GRP. 29
28029029
2.93192E 00
1.41148F 00

GRP. 37
36037037
2.34015E 00
8.00418E-01

GRPe 45
44045045
2434640E 00
7.98896E-01

GRP. 6
5006006
1.83465F 00
2.04695E~01

GRP. 14
13014014
2,50529E 00
1.09936F 00

GRP. 22
21022022
3,59552€ 00
1,10113E 00

GRP. 30
29030030
2.63572E 00
1.00402E 00

GRP. 38
37038033
2.33894F 00
7.99581E-01

GRP. 46
45046046
2.35290E 00
8,01098E-01

GRP ., 7
6007007
1.63014E 0D
3.458056-01

GRP, 15
14015015
2.58899E 00
8.57438E-01

GRP. 23
22023023
4.37025E 00
1.22929% 00

GRP, 31
30031031
2.44678E 00
5.00011F-01

GRP . 39
380139039
22337728 0D
7.991656E-01

GRP. 47
46047047
2.35942E 0D
8.033088-01

IDENTIFIER

GRP ., 8
7008008
2.23802€ 00
3.66741E-01

GRP, 1p
15016016
2.66386F 00
B8.87342F-01

GRP. 24
23024024
6.37739E 00
1.49385E 00

GRP. 132
31032032
2.39983E 00O
8.36026E-01

GRP. 40
39040040
2.33651F 00
7.98750E~01

GRP. 48
47043048
2. 36596E 00
B. 05523701

11231

=0T



RUN

THO

SOCIUM

CASES

FOR PROBLEM 3
TAPE 1D 160 NUMBER OF NUCLTDES
NUMBER OF NEUTROM GROUPS 52 NUMBER OF GAMMA GROUPS
FIRST THIRMAL GROUP 52

TABLE OF CONTENTS
NA-23  INE DIL
NA-23  1/E-SIGMA TOTAL WEIGHTING
ELAPSED TIME  1.00 MIN.
118 ARRAY 3 ENTRIES READ
oT

GENERAL INFRRMATION CONCERNING UPDATE CPTION

NEWID IGENTIFICATION OF NEW AMPX LIBRARY ¢}
ITRGUP UPDATE TRIGGER 0/1l/2 NO/ADL 21 70 237C0PY 21 0
1EDIT PRODUCE EDITS OF CROSS—SECTTONS 0
1PLOT PLOT CROSS—SECTIONS 0
IPART UPDATD PARTIAL CRGSS—SECTIANS ¢}
10LD IS AN OLD AMP X [ IBRARY MOUNTEN? {0/1:NN/YES) 0 [

%A A0k e e K ¥k R o e ek ol Sl Ne W ek sjesol e s e sl s ol T e g Koo e ke e il it e sl e o e M ko ol sl ol X odr el ok o e ool kiR ok
YOU HAVE COME T0 THE FND OF A PERILOUS FLIGHT THROUGH THAT MAGNIFICENT
PROGRAMesoe X L A L Sevaeass] TRUST IT HAS BEEN A MOVING PERFDORMANCE

SEE YOU UN THE NEXT TIME THROUGH
stk dek s g ok ok ok e W Aol o 2 U b R OO ot e B0 o ke o oot el O kot o Aok e o o o s e o o e s o Mo 3 e o ik e Rk ek ke o

ELAP SED TIME 1.00 MTN.

1D
1o

SN

11230
11231

S/-01
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MSC
MMT
MWT
MXT
MCR
MXX
MS

IRE
10M
1PM
1PP
IFG

0% ARRAY 9 ENTRIES READ

1% ARRAY 12 ENTRIES READ

oT

M

S

NUMPER OF EXTRA CcROSS SFCTIONS

NUMBER OF NUCLIDES FROM MASTER LIBRARY

NUMRER (OF NUCLIDES FRUM X-SECT LIBRARY {LUG 2)
NUMBER 0OF NUCLIDES FROM X-SECT LIBRARY (L1N5 3)
ANTSN/DOT/MDR SE QUTPUT TRIGGER

TOTAL CROSS SECTION POSITION

WITHIN-GRQUP SCATTERING CROSS SECTION POSTTION
NUMBER OF RESONANCE CALCULATIONS

TABLE LENGTH FOR CROSS SECTICNS

IS AN OLD ANISN LIBRARY MOUNTED ? {0/ 1:NO/YES)
QUTPUT OPTION TRIGGER

PRINT CONTROL — ANISN QUTPUT

THE STORAGE ALLNCATED F0OR THIS CASE TS 103936 WORDS

2% ARRAY 2 ENTRIES RpAD
o7
GENERAL INFORMATION CONCERNING £ROSS SECTICGN t IBRARY
TAPE IDENTIFICATION NUMBER 160
NUMBER OF NUCLIDES TN TAPE 2
NUMBER OF NEUTRON ENERGY GRUUPS 52
FIRST THERMAL NEUTRON ENLRGY GROUP 52
NUMBER OF GAMMA ENERGY GROUPS C
XSDRN TAPE 100
RUN
TWO
SODIUM
CASES

FOR PRUBLEM 3

NUCLIDES FROM XSDRN TAPE

1

2

NA-23

Na-23

NA-23 INF DIL
NA-23 1/6-51GMA TOTAL WEIGHTING

INF DL

1/E-SIGMA TOTAL WEIGHTING

ELAPSED TIME 0.01 MIN,

OO OO DDODOOND

11230

11231

11230
11231

LT



XX XX

XX XX
XX XX
XX XX
XXX
XXX
XX XX
XX XX
XX XX
XX XX
XX XX

0000000
00006000400
00 0o
00 00
00 00
00 00
00 00
00 00
00 [¢14]
6o 00
000000000
0000000

55555555588
5555555555S8S8S
SS SS
SS
Ss
$555555585SSS

$5555555555S

SS

5S

SS ES)
SSSSSSS5SSSSS
5555535S5SSS

5555555555555

5555555555555
55
55
55

555555555555

5555555555555

55

55

55 55

5555555555555

55555555555
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111

1111

11

11

11

11

11

11

11
11111111
11111111

DDDDODDODDDD
DDDDDDDODDDDD
DD DD
bD DD
0D on
oo oo
DD oD
oD Do
DO by}
DD DD
DODDDDODONNDD
DDDDDDDDNDDD
7/
17
124
/7
/77
/7
77
/7
/7
174
/7
7/

sseee

LN WY

RRRRRARRRRRR
RRRARRRRRRRRR
RR RR
RR RR
RR RR
RRRRRRRRRRRRR
RRRRRRRRRRRR
RR RR

RR RR
RR RR
RR RR
RR RR

11

111

1111

11

il

11

11

1i

11

11
11111111
11111111

5555555555555
5555555555555
55
55
55
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555

NN NN
NNN NN
NNNN NN
NN NN NN
NN NN NN

NN NN NN
NN NN NN
NN NN NN
NN MN NN
NN NNNN
NN NNN
NN NN

666666666666
66H66566566b6066

666666666666
5666666666666
66 66
66 66
66 66
6666666666666
66666666666

44

444

4444

44 44

44 44

44 44

44 44
444444446446
4444444444444

44

44

44

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP pp
PP pp
Pp Pp
PPPPPPPPPPPPP
PPPPPPPPPPPP
pp
pp
pp
pp
PP

1/

74

/7
124
7/
’/
/7
/7
/7
77
77

/7

sass e

esen s

ssss e

sesn e

MM MM

MMM MMM
MMMM MMMM
MM MM MM MM

MM MM MM MM
MM MMM MM
M

MM ! MM
MM MM
MM MM
MM MM
MM MM
MM MM
17TV
7IITITITITT
77 77
77
77
77
77
17
17
17
77
77
44
444
4444
44 44
44 44
44 44
44 44
444044444444
4444648440404
44
44
44

5555555555555
5555555555555

555555555535
5555555556555
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55
55 55
5555555455555
55555555565
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4444
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44 44
4444446446546
444646546664644
44
44
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GENERAL PROBLEM DESCRIPTION DATA BLOCK

1GE
1M
i
18
IBR
MXX
MS
IGM
NNG
NGG
IFTG

IFG
igM™
1PM
IFEN
1TMX
0Tl

EV
EVHM
BF
oy
DZ
vsC

THIS CASE WILL KFQUIRE
THIS CASF HAS BEEN ALLOCAYED 109056 LOCATIONS

RUN XSDRNPM
1% ARRAY 15 ENTRIES READ
2% ARRAY 10 ENTRIES READ
o7
THE FOLLOWING DIRECT ACCESS
LOGICAL UKIT 8 HAS 53 BLOCKS

LOGICAL UNIT 9 HAS 9 BLOCKS
LOGICAL UNIT 10 HAS 156 BLICKS

GENERAL PRGBLEM

1/2/3 = PLAND/CYLINDER/SPHERE
NUMBER OF Z0OMES

NUMBER OF SPACTAL INTERVALS
0/172/3 = VACUUM/REFL/PER/WHITE
RIGHT BOUNDARY CONOITION
NUMBER GF MIXTURES

MIXING TABLFE LENGTH

NUMBER OF ENERGY GROUPS
NUMBER 0OF NEUTRON GROUPS
NUMBER OF GAMMA GROUPS
NUMBER OF FIRST THERMAL GROUP

SPECTAL opTIONS

071 = NONF/WEIGHTING CALCULATION
VOLUMETRIC SNURCES (O/N=NG/¥YDS)
BOUNDARY SCURCES [ O/N=NO/YES)
0/71/2 = INPUT 332/34%/USE LAST
MAXIMUM TIME (MINUTES)
0/1/2/3=N0O/XSECT/SRLE/FLUX~——0OUT

AS PART OF SAMPLE PROBLEM 3

SPACE 1S REQUIRED

177 wnRHS

883 WDRODS
1 WORDS

0OF LENGTH
OF LENGTH
OF LENGTH

[ e
N NN D O e e e e

0

0
0
0
0
Q

DATA

ISKN
IsCT
IFyT
I
1CH
IcLe
1TH
IFLU
IPRT
o1
137

1PN
IDFM
1az7
LAY
IFCT
Ipvy

QUADRATURE ORDER

ORDER OF SCATTERING
0/71/2/3/475/6=0/K/ALPHA/C/T/R/H
INNER TTERATION MAXTMUM

QUTER ITERATION MAXIMUM
~1/0/N-——FLAT RES/SN/OPT

0/1 = FORWARD/ADJIDINT

O/ /2/3/4=L-S/L/S/W/L-H
~2/~1/0/N=MIXTURE XSEC PRINT
0/172/3=N0/PRT ND/PCH N/BOTH
-L/0/1=NONE/FINE/ALL BAL. PRT

DUMMY PARAMETER

0/1 = NONE/DENSITY FACTDRS 38%
O/N = NONE/N ACTIVITIES By IONE
O/1=NONE/ACTIVITIFS BY TNTERVAL
0/1=NU/YES UPSCATTER SCAL ING
0/1/2=H0/K/ALPHA PARAMETRIC SRCH

FLOATING POINT PARAMETERS

EIGENVALUE GUESS 0.0
EIGENVALUE MODIFIER 0.0
BUCKLING FACTNR=1,420892 1.42089E 00
CYL/PLA HT FOR BULKLING 0.0
PLANE DEPTH FOR BUCKLING 0.0
VOID STREAMING CORRECTION (.0

Py
EPS
PTC
XNF
EQL
XNPM

IPVYT =1/2-~K/ALPHA N2
NVERALL CONVERGENCE
POINT CONVERGENCE
NDORMALTZATION FACTOR

-t

DOWDODIOQODOD

DDOoOO0DO

1. 00000E-C4
1.00000€E-04
1.00000E €O

EV CHANGE EPS FOR SEARCH 1.0ND00F-03
NEW PARAM MOD FOR SEARCH 7.S50000E-01

289G LACATIONS FOR MIXING

6/-0T



133%

14%

15%

[ 2§

ARRAY

ARRAY

ARRAY

NUCL IDES

1
2
3
4

ON TAPE
11230
11231

RUN XSDRNPM AS PART OF SAMPLE

4 ENTRIES READ
4 ENTRIES READ

4 ENTRIES READ

ccee
IDENTIFICATION

PROBLEM 3

DATA BLCCK 2 {MIXING TABLE, ETC.)

MIXTURE

R R

MIXING TABLE

COMPONENT
11230
11231
11230
11231

EXTPA
ATOM DENSITY XSECT ID'S
1.00000E 00
1.00000F 00
1.00000% 00
-1.00000F 00

08-0T



MACROSCDOPIC P CRNSS SECTIONS FOR

NN TSN

Rl R R I N

- e e e
TN PPN e O

37440-01

COOCDO~O

1199F 00
1001001
6. 60488F-01

RP . G

715bF C4

CNOoOOQ
SCUO OO OoON

4e 46 THTE 00
109009

3.26383F 00
6o IT662F-01
9. 38731F-02
0.C

6. 98807F-02
5. 50388E-02
5.17651F-02
1.80587£-02
2.88448t-02

0086E-03

OPLr,OOCOC
COoCOCC O

.

6.74734E Q0
1017017

2. 729378 00

94215828-01

0.0

0.0

0.0

0.0

B.66181E~04

HLRP2TAPF~-N4

GRP . 2
0.0
0.0
0.0
0.0
1.32378&-01
0.0
1.56327 00
1002002

5. B88041-01
9.91018E-02

GRP. 10
Ne D
0.9
0.0
0.0
343880704
0.0
5.0519CF 09
101CC10

3,92347: 09
8.207T496-01
4e272187-01
Q.0

8.05848F=03
6.1822CH~02
24 29978:-02
2.49371E-02
1.091346-02
1.85716E-02

4487 —0%

86983L 00
1018C1L8
249027178 00
3.01397E 00
0.0
Q.0
0.0
0.0
0.0
1.5 18506-07%

MIXTURE 1

GRP. 3
0.0
Ca )
C. C
0.0
3.715336-02
Qa0
1. 7603CE 00
1003003

7.91425E5-01
1.33558E-01
8474283702

GRP. 11
0.0
Ca0
0.0
0.0
2+63531E-04
0.0
3.35831F 00
1011011

2.40160F 00
9. 12671601
1.9603G0E~01
6433069F~03
0«0

1.80557¢-02
4,271886-02
Le 7661 C0F-02
1.08829E-02
6 09356F-03
L.20961F-02

GRP, 19
GeD)
0.0
0.0
0.9

34575G1E-03
0.0

3.84351t 00

1019019

2. 83719F 00

F. 66582E-01
C.0
G.0
0.0
0.0
0.3
a0

GRP. 4

28428F-03

61058 0D
1004004

1.04543E 00
3.181846-01
1.37237F=-01
1.32867E-01

OO%IF co
1012012
2.43939% 00
9.51356FE-01
0.0
1.61415E-01

o}

0.0
9.61649E-03
2 .82846F-02
1.256758-02
4412731E-03
3.301060-03
7.90237¢-03

GRP. 20

8211¢-04

FPONOOOOD
a
DND O DO

AL710F 00
1020620
2.96T03E 00
1.00234E 20

.

DODOOT

GRP. 5
0.0
0.0
0.0
2.0
1.70993E-04
0.0
2.21671E 00
1005005
1.34094E 00
3.46102E-01
2.21334E-01
1.86578E-01
1.40128E-01

]
)
o

L3
-0

0
0.0
0.0
0.0
T4352340-04
0.0
4.67052E 00
1013013
3.56853F 00
7.60461F-01
.0
1.23153F=~01
2453917E-02
0.0

0.0
9.15G84E-03
1.76513E~-02
7« 73557TE~03
2.08057£-03
1.62860E-03
5.04901F-03

51?41F 00
1021021
3.17778E 00
1.04984E 00
0.0
0.0
0.0
0.0
0.0
0.0

3597E-04

63Q2F 20
1006006

1.92716F 00
5.07204€-01
1.49562E-01
1.349345-01
1.64369F~01
1.02773E-01

3522F-D3

WD e OOOD D

6593E 00
1014014
2.49064F 00
1.10125F 00
0.0

0.0
4427931E-02
0.0

C.0

0.9
534195E-03
1.58323F~-02
4.536578-03
1.18992F-03
64227045E-04
3.11002E-03

. .

m O w DO OO0

234930 -04

b-D [ ReReRe el

32498 90
1022022
3.54091% 00
1.13437F DO
D0

0
0
0
¢}
2.004048-04
[}

2.57457C CO
1007007
1.70430F 0D
8.67338F-01
3.11551E~-02
1.756CCF-01
9.307276-02
1.084578~01
6.87T367TE-02

RP. 15

0015E~03

w O H O SO O
.L\DCQOODDO

3477 DD
1015015
2.58923F 20
B.T75256FE-01
D40

0.0
0.0
4.364116-02
0.0
0.0
0.0
3.11364£-03

1.10526E-02
2:584425~03
5.319846-D4
3.206600-04
1.B42616-07

GRP, 23
0
0
+0
«0
47785E-03
2
n

MO = OO0 0o
. . .

«39942E 0D
1023023
4.258%1F 00
1.29225F 0D

0.0

[oRwNeNeNe)
“ o 8 & s

B7480~D4

52COF 00
1008008

2.21997¢ 00
7. 761594E-01
1.01672F-02
T.53487E-02
1.15942F~01
6. 80466F-02
5. 061 COE-02
4.51T72FE-02

GRP. 16
0,0
0.0
Q.0
0.0
2+224633E-04
0.0
3.57578F €0
1016016

2. 65358E 00
8,93741F-01

* e

8579F-03

-

[eReRo RS, Role o] O
.
DI~ OO 3

N5523F-03
6.465227-03
1. 46883F-03
2. 77T7T12F~04
1.636268-04
1.054555-03%

P, 24

<D

0

0
0
0
0.0

1.69385F-03
0.0

8.77510F 00
1024024

6. 107COF 00
1. 639048 0D

18-0T



17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

NN N

U WN e

OOO
[ Relw]

1.56596E-03
3.8799E-03
T+24520E~04
1.300756-04
Be 54456F~05
5.86745F-04

GRP. 25

0.0
Os
0.0
0.0
1.23527£-02
0.0
20346608 01
1025025
1.41750F 01
2.66640E 00

42276~ 06

8416607
06T0F-06

gRP. 33

S~ OO0 O

4778r-03

SO0 C

G.0
0.0
0.0
0.0
1.0056CE~03
2.03872E-03
4.03455E~04
6465729E~05
4454563E~05
3,19391E~04

GRP., 26
0.0
0.0
0.0
0.0
2.09383E-01
0.0
1.87494E 02
1026026

1l.4179CE 02
F 274615 00

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.27302E-07

1.75237E-05
GRP. 34

0.0

0.0

0.0

0.0

3.4 2816E-03

n.n

2.32937E-C3
0.0
0.0
0.0
0.0
5.53369E-04
1.07621E-03
2.241 56E-04
3.47395E-05
2.43875E-05
1.71011E~-D4

21236-02

VMO PO OO

0532E 01
1027027
2.22215¢ 01
4S5CE 01

532240E-C8
0267E-07

35

x
©
.

SBLWoCcCood

8864E-03

.

Do O
Y

5200E-04

2.88124E-04
5.73353E-04
1.12984E-04
1.82732E-05
1.32438E-05
9.04498E-05

6750 D0
1023028

4.57013F 00

2+78754F 00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.34132E~-08
4.562085E-07
GRP, 36
0.0
D.0
0.0
0.0
9.,74132E-03
0.0

QOO OO C

. »

1.40450E-04
3.08811E-04
5.19703£-05
F.68T64E-06
6.56566E-06
4.74128BE~05

669E-03

5377€ 00
1029029

2.98400E 00
1.18335€ 00

NI

1153E-08

0
0
0
¢)
0
0
0
0
0
0
9
0
0
0
0
0
0
Q
0
0
0
0
0
0
0
1
2.37023E~-07

-
-
»
-

3261E-06

R
SODOOoO0OD

DOVOVO OO

6.47664E-05
1.69749E~04
2.23634E-05
2+61459E-06
1.84199E-06
2+46916E-05

Cl60E-03

ADPODOOO

4677F 00
1030030

2.66480F 00
9.60236F~01

66356-09
21522€-07

IR

QPP LOCOOCODOOD

6903E~05
96 63E-05
3245506

P

VOV ODNODDOODOO0 O

45068E~-07
27983E-05

1

Q7 18E~-D3

9147 00
1031031

2455158 0D
8.73574F-01

N«DOOVJDOOOOOOOOOOOOJOODOOOOOOO

“ .

R

EEEEEEREEE

)

8985£—-09
2841E-08

CHLPOOOVOLUTCOLODLOODUODVLCLOLDOOIDDOOO

GRP. 39
0.0
0.0
0.0
0.0
1.38934F-02
0.0

POOOHADO00ODOODLOD

3930E~05
2141F-~05

.

4626€-07
1114E-06

PO PHP OO DIOODOOD

o & & 8

GRP, 32

3.22802F 00

1032032
2+40315F 00
8.28529(-~01
0.0

DY

D I Y A A P . o
r‘\JOOOOOOODOOOODDOOOOOOQOOOOOO

« ¢ s

29948f~09
91 508 ~08

NNOOIODDI2DODIDOIDLOODUDDTODDODTIIOO0OOOO0

53938F-02

¢3-0T



Q0N NN

—

3D O WY e

-

3,1948628 G0

1033033
2.37780F 00
8.16947F-01
0.6

Ao COOCOOCOO0LOODODLCOCTTORQ

IR

.o

« & ¢ a2 & 0

M OOODDDC OO0 000COCUT0ODODO0CC0OD0

17164809
35080-08

.15258E 00
40041041
2.33523€ €O
7.98407€-01

GRrP. 49
0.0
0.0
G. 0
0.0
T.35879E-02
0.0
3.256C08F 00
48049049
2+37111t 0O

o AClIYNE Ml

3.1745CFE G0
1034034
2.36088E 00
3.09971E~-01
Q.0
J.0
0.0
0.0
0.0
Ge?d
Oet)
0.0
0.0
0.0
0.0
0.9
0.0
0.0
0.0
0.0

0.0
0.0

038~10

3]
A
.03

37593£-09

\J\r—

GREs 42
0.0
0.0
0.0
0.0
2.2 8464807
0.0
3.154448 00
41042042
2.324026 02
7.97991F-0t

GRP, 50
0.0
0.0
0.0
0.0
B8.569896F-02
0.0
3.281558 00
46050050
2.37941E 00
a2 112a73c-01

3,16150E 00
1035035

2.35033E 00

«D5167E-0L

P

DCOHOoC OO
.
CC)CDOJOODOOOOD

o)
.

I

<

0,0
3.08860F~10
4429023609

GRP. 43
0.0
0.0
0.0
0.0
2.6977TLF-02
0.0
3.159¢61F 00
42 043043
24334248 00
7.975798-01

GRP. 51

0.0
J.0

<
.

ZR%/E 1)

OOOO\

«31469F 00
50051051
2.33211t 00
a 151852F-=-01

wc»—-ao

3.15370F 00

10326036
2.34362E 00
q.021840-01
0.0

« o e 0
[l I I Rl B o g

“« s

8172£-10
9738E-C9

~ U

.

«0
.187838£-02
.0

LL7069E 060
43044044
2.33853F 00
7.98394F-01

GPP. 52
0.0
D.0
0.0
0W0
4.13663F-01
0.0
3.70964% 060
51052052
3.295978 00
Ra19T746F~01

3.15048F 00

1037037
2.34009E 00
3.00335F-01
9.0

OO OO DK
« .

. *

.
2.0
1.12%41E-09

684)E 02

3.18518E 00
44045045
2434501E 00
3.00278E-01

3.15004F 00
1038038

2.33887% 00

7.996536-01

0.0

Ne 0

0.0

joRw)
s

P T T )

6 & & o & 8 8 8 ¥+ 8 & &

P

VOO ODODOODOHDOOTOTIOOLODODDODIVDOODOO 2D
NO DOV VO0UDODOVLDODOODIOTCDLLODIDODOHDODCO

.

5475E-02

20076€ 00
45046046
2.35150F 00
8.02491E-01

3,15037¢ 00
1039933
2.33765F 0N
7.992376-01
0.0
0.0
0.0
0.2
0.0

.

')

@ s & & & A % 8 B ¥ % B 8 5 6 p B 3 3 ¥ B

NOODODOOODDODITVDOCIILODLILDCDLDLOODLCC
MOOOQODOOCJDOQCOODODODDOODOODQDQ

¢ 4 a2 s o &

2237610

RP o 47

66(5F 02

ONOOoTODE

0
Q
0
0
5
0
3

3.21760F 09
46047047
2.358C0F 0D
8.047T12E-01

3.15125F 00
39040040
2« 33644F NO
T.98R8210~-01

25 (9E-02

DNOOOOQ

» 23595 00
4704804

2.36453F OO
8. 06939F-01

0.
Ne
0
0
6
2]
3

e3-0T



MACROS COPIC PO CROSS SECTIONS FOR MIXTURE 2

GOV P WON -~

Bt et b ot ot ot
CVMP IO

DN PN -

P
(=R JENE < VR RN SR

—
-

e vlrdadel
PN

GRP. 1
0.0
8.03570E-03
0.0
0.0
2.03902€E-01
0.0
1.61131¢ Q0

1001001
6.58245E~01

GRp e 9
0.0
0.0
0.0
0.0
2.52879E~04
0.0
4423576 00
1009009

3.20809F 00
6.2T7413E~01
9.91590E-02
0.0

1.,21761E-02
5. 52956E-02
5.265956-02
1.82800E-02
2.88073E-02

1.47256E-03

0.0

4.,695T74E 00
1017017

3.49579E 00

9. 11352€-01

0.0

0.0

0.0

0.0

1.32942E-03

1.24220F-03

GRP. 2
0.0
0.0
0.0
0.0
1.32614E-01
0.0
1.592228 00
1002002
5.89677E-01
1.00031E-01

GRP. 10
0.0
0.0
0.0
0.0
3.37302e-04
0.0
4.5842CE 00
1010010
3.25844E 00
6.46213E-01
3.88508£-01
0.0
9.2434CE-03
6.06963€-02
2.33456E-02
2.51357€-02
1.08639E-02
1.85162E-02

GRP. 18
0,0
0.0
0.0
0.0
4.56302E-04
0.0
3.8567SE 00
1018018

2.86471E 00
1.19848E 00
0.0
0.0
0.0
0.0
0.0

GRP, 3

5323€ 00
1003003

7.93115e-01
1.82265E-01
8. 73799E-02

6644E 00
1011011
2.36593E 00
1.15463E 00
2.24872E-01
6+« (9589E-C3
C.0
2.05491E-02
4411527£-02
1. 80991E-02
1.08345E-02
6. 05281E-03
1.20336E~02

RP. 19

G
0
0
0
0
39296E-03
¢}
8

WoORDO000

+8376CE 00
1019019

24 84643E 00
9.91625E-01

GRP. 4
0.0
0.0
0.0
0.0
2+33791E-03
0.0
1.94870E 0D
1004004

1.04691F 00
3.11277€~-01
1.36624€-01
1.33201E-01

RP. 12

1755E~-04

CO~NTOOOM

7654E 00
1012012
232767 00
6.93283E-01
0.0
1.36709E-01
0.0

0.0
3.52241E-03
2.89282E~-02
1.27003E-02
4.139475-03
3.28306E-03
7.84391E-03

1020020
2.98580F 00
9.89783E-01

RP. 5

G
0
0
0
0
T1348E-04
0
1

0.
0.
0.
0
1.
0.
2.18816E 00
1005005

1.32728E DO
3.32381E-01
2.19811E-01

1.86512E-01
1.40389E-01

2406E 0D
1013013
3.32397€ 00
7.48304E-01
0.0
T.62288E-02
1.96171E-02
0.0

3.0
9.13107E-03
1.81446E-02
7.32767E-03
2.05192E~03
1.561487E-03
5.00242E-03

0966E 00
1021021

3.20827€ 00
1.03020E 00

GRP. 6
0.0
0.0
0.0
0.0
1.83245E-04%
0.0
2.82995E 00
1006006

1.93479E 00
4.91101£-01
1.54242E-01
1.33703E-01
1.65168E-01
1.02959¢-01

RP. 1%

5531E-04

WO OOOOWM

6356€ 00
1014014
2.50529& 00
1.09936€ 00

1128£-02

5. 7693BE~03
1.59730E-02
4.30427E-03
1.17923£-03
65.29998E-04
3.07713E-03

G
0
0
0
0
2
0
8

»82513E 00
1022022
3.59552F 00
1.10113€ 00

GRP .« 7
0.0
0.0
0.0
0.0
2.00369E-04
0.0
2.43513E N0
1007007

1.63014F 00
8.21587E-01
3.36426F-02
1.73622E-01
9.23669E-02
1.080508-01
6.86985E-02

77648 00
1015015
2.58899€ 00
B.57438E-01

3.16314E-03
1.08770E-02
2.694328-03
5.68828E-04
3.255826~04
1.82138E-03

RP » 23

3937E-02

DD WSOOLOQ

6544F 00
1023023

4.37025F 00
1.22929¢ 00

GRP ., 2
0.0
0.0
0.0
D.0
2. 18036604

<0.0

3.26025F 00
1008003
2.23802¢ 00
7.556396-01
1.03224F-02
T.34224£-02
1l.123627-01
6,821 48E-02
4.99196E£-02
4,51522F-02

GRP. 16

7543E 00
1016016
2.66386F 00
8.87342F-01
0.0

6842E£-03

SO0 O
QOO

2.11745E~03
6.40612E-03
1.51946E-03
2. 15558504
1.66662E-04
1.04171E-03

GRP. 24
0.0
0.0
0.0
0.0
1.58290E~03
0.0
8.56031F 00
1024024
6.37739E 00
1.49385€ 00

1/Eo

Weighted Na

®-0r



17
18
19
20
21
22
23
24
25
26

28
29
30
31

OO = TV W e

AWWWWWWH WWWNNRNNRNRN N RN e e g pt o et s ot ot
ODDONOVMPOUNO CO~NPTRPWUNRFOOODdOTIADON~D

TV LN

0.
C.
O.
1. 57716F-03
3.68372E-03
7.35708E~04
1.25861E-04
8. 67900E-05
5. 7T9333E-04

S o

RP. 25

»
.
»

[eReRoNo]
cCOOOD

9.30880E-03
0.0
1.97350E 01
1025025
1.47011F 01
2.18134E 00

DRI

9C715E-07
60256-96

WNOOOCODOCOOOOODOoOOOCoOOoO

RP. 33

44H4FE-03

PN ReRoReRel
SO0 OO

.
.
-

OO0
OO OO

.

9. 721 4CE-04
2.01682E-03
4.06219F-04
6.55860E-05
4.59090E-05
3.15255E-04

GRP. 26
0.0
0.0
0.0
0.0
1.43829£-01
0.0
1.33151E €2
1026026

8.91375¢ 01
5.02461F 0D

164CE-07
2845E~06

GRP. 34
0.0
0.0
0.0
0.0
8.42832E-03
NN

«03255E-03
o]

.
f=7

3
Q
0
0
¢

44 B8346E-04
1.135856£-03
2.30052E-04
3.43394E-05
2+44611E-05
1.68759E-04

27

GR
0
¢
.0
0
+30180E~-02
«0
73259t C1
1027027
1.28892E 01
3.387CLE 01

OOOOOOQOODO?OOOOOOOOOOO
CODCOoOOCOROCLLLLODSOODTOD

s ¥ 8 8 ¢ 8 8 o % ¥ .

6. 53969E-08
8.87961E~07

5TT24E-04

OOOOWO
OOOOU\O

2.794858-04
5438502F-0%
1.15940F-04
1.8L770E-05
1.32317E-05
8.92446F-05

S687E 00
1028028

4.13181F 00
4.40376F 00

R EEEEEEEE R

WOOOOLQOVOITOUODIUOO00oSDD2000

501 3E-08
55764F-07

0272E-04

-
-
-
.

-
-
-

DOO IO C
ODODOTOD

1.39373E-04
3.56073E~04
5.25652E-05
F.67836E-06
6.54630E~06
4.67759£-05

13556-03

4545E 00
1029029

2.93192E 00
1.41148E 00

1607E-08
3779E-07

OOOO@OOO

T66TE-06

s & s & % @

OOOOU’!OOO

6 39285E~05
1.98931FE-04
2.20982F-05
2+50469FE-06
1.84688E~06
2.43530E-05

9395E-03

4412F 00
1030030
«63572€ 00

e 4 6 b & 8 8
(=]
(=}
S
o
~N
atl
[=]
(]

EEEEEEEEEREE

HNOOOUQOOITODOVOCLIO0O00DO0DODOOODDO

8960E-09
9858F-07

OO0 O0OD0ODO0DDID0DO0OD0OOOOCOO MmN

DRI EEREREE

9250E~05
69795 -04
25501E~06

ONETOO0OQODO000O DO

. 80

COVMMMNOODOOOOD0

«475736~-C7
1.26247E-05

9453€-03

'\)ONOOOOQ

S0 60E 00
1031031

2.44678E DO
9.00011E-01

R

N DO0DO0DOO0ITODODIOOCDOOODODDOOO

»H O

R

01 76E-C9
311£-08

[ R NeRe o leNeNeNo Rs No Es No Ro No JoNo R o No XoRo No R e No e No W el

« o 0
mmoom«boooooooaoo

T7546~-05
7452E-05

5909E-07
2118E-06

D‘bOO-PHOOOOOOOOOO

o
=
.

32

.
NIDODIOOD

.

)

1976F-03

WO NDODOO

2787 00
1032032

9983E 00
6026E-01

)

. DRI IR IR
H'&O‘JOOOODOOOOQOOOOOOOOOOOO'}OOOL\)N

0 6 0 K 8 e s s b e .

0558F-09
4779E 08

WNOOOOOODOO’DOOOOOOOOOOOOOOOOOOCO\J
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D D OO O
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CrROOODOD
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3c
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

QO V=N VI W

O VOOV WN -

—

3.19461c 00
1033033
2.37480E 00
B.20222£~-01
0.0
0.0
0.0
0.0
C.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
C.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.18077¢~-09
1.612686-08

GRP. 41
0.0
0.0
0.0
0.0
1.93558F-02
0.0
3.15257 00
40041041
2.33530E 00
7.98335E-01

GRP. 49
0.0
0.0
0.0
0.0
T.35824E-02
0.0
3.25606E 00
48049049
2. 37254E 00
8.07742E-01

3.17291E 00
1034034

3.16150E 00
1035035

3.15245E 00
1036036

2.35843F 00 2.34952F 00 2.34229FE 00

8.11667E-01
0.0

OCOLoOLOOOLO

DRI IEEIRIRIE]

DRI

LOoO00OUOOOLODULLLOLOLOOODUDOODOO

DO0DOVVOVOTLOLOLOOLOOO

0.0
6. 047C2E-10
B.26107E~09

8463E-02

3.15444E 00
41042042
2.33409E 00
7.97919E-01

GRP. 50
0.0
0.0
0.0
0.0
8.69812E-02
0.0
3.27962E 00
49050050
2.3804¢E 00
8.09942E-01

B8406048E-01
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
g.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

3.09680E~-10
44231 44E-09

GrRP. 43
0.0
0.0
0.0
0.0
2.69589£-02
0.0
3.15760F 00
42043043
2+33366E 00
7.97508E-01

GRP. 51

0.
0.
[¢8
0.
1.02817E-01
0
3

cooooCco

«31466E 00
50051051

2.39488E 00
8.12183E-01

8.02982E-01

.58592E-10
1

GRP, 44
0.0
0.0
0.0
0.0
3.18764E-02
0.0

3.17068E 00
43044044
2.33991E 00
7.96981E~01

GRp. 52

0
0
0
0
12096E-01
0

oOPOOOO

3.70745F 00
51052052
3.29536E 00
8.16957E-01

3.15048E 00
1037037
2434015E 00
8.00418E-01
0.0
0.0
0.0
0.0

OO0 0QOOOoLOUOOCODVLOLLLOOOLDOD
IR EEEEEEEEEEEERE R

OO DOOOUOUQUOO0OLOLOOOOVLIDLUVLOOOLCTO

0999E-09

6817E-02

18517E Q0
44045045
2.34640E 00
7.98896E-01

3.15004€ 00
1038038

2.33894E 00

7.99581E-01

I EEEEEEEEEEEEEEEEEEEEEEEREEE

VMOOOOOD0D0O00O00DOVOTDO0ODOTOOO00TTOSDO

. e 0

COOOVOVVLVOOLLOLOVLILDLDOLOTOLDOLOITOLOLOO

84745-10

RP. 46

5442F-02

00000

DHPOODO0O

3.20075F 00
45046045
2.3529GF 00
8.01098E-01

3.15037€ 00 3.15124F 00

1039039
2.33772E 00
T7.99166E-01
0.0

.
<

EEEEEERE

CO0CO0OVCOVDOVOVODOOOOCTTOLOOTOOTOODOSTOO

NOOSODOCOOOOOOILODOLVOLOODODLOODODOILDOOO
.

R EEEEEEEEEEEEE R

6565E-02

21789E €O
46047047
2435942F 00
8.033C8E-01

39040040
2.33651F 00
7.987508~01

47048048
2.36566F 00
8.055236-01

980T



MACROSCOPIC PO CROSS SECTIONS FOR MIXTURE 3

O O U N

XN S W

10
11
12
13
14
15
1A

GRP. 1
0.0
«34324F-04
0.0
0.0
~1.57T7T14E-04
0.0
6. 77109E-04
1001001
24 24274F-03

7128E-06

«31910F-01
10095009
5.,57318E~02
7.02484E-02
~5.28592E-03
0.0
-2.29537E£-03
~2.56T62E~04
-8,94435E-04
—2.21256E-04
3,75025E-05

GRP, 17
0.0
Ge0
0.0
0.0
2.52830E-03
0.0

2.05159F 00
1017017

2.335778-01

1.06305f-02

0.0

0.0

0.0

0.0
-4.63244&-04
—5 RGLNTE-N4

GRP, 2
0.0
0.0
0.0
0.0
~ 2435796604
0.0
1.04523E-03
1002662

~B.73506E-04
—G.28700E-0%

GRP. 10
0.0
0.0
0.0
0.0
1.50572E-06
0.0
4.67695E-01
1010010

6.65028E-01
1. 74536E-01
3.87095E-02
0.0
—~1.184916-03
1.125658-03
~3.4T372E-0%
~1.48501E-04
4.94085E-05
5.536158-0%

1457£-05

0310£-02
10180138
«80545£~02
1549E 00

.8
0
o0
.0
0
0
|

) [N e O O o P w

R4 40F=04

RP. 3

[eNoNoNe]
[*ReRoN ey

—4.93392E-04
0.0
T.06577€-03

1603003

-1.68937€-02
1.29342F~-03
4. 83990F-05

GRP. 11
9.0
0.0
0.0
0.0
—T7.56467E-07
0. G
2.91874F-01
1011011

3.56750E-02
-2.41959E-01
~2.88413E-02
Be34793E-04
0.0
—24%49341£-03
1.56608E-03
~%4e 381 C9E-04
4. 83T766E-05
4+ 07510605
6.25513F-05

>8295E-03

905156~03

1019019

-9.23634E-03

-2.504308-02
0.0

-
-

D200 0C
.
PReRoloNel

RP. &

G
0.0
0.0
0.0
0.0
-5
O.
1.

+36372E-05

Q

23510E£-02
1004004
~1.47533E-03
6.90651£-03
6.1255TF-04
-3.34203E~04

D

RP. 12
0.0
0.0
0.0
0.0
—6.73230E-06
0.0
1.23870F-01
1012012
1.11719E-01
2.58072£-01
0.0
2447052E-02
0.0
0.0
9.40859F-05
—6.43589E~04
-1.32877E-04
~1.24574E-05
1.80N01E-05
5.84573E-05

8B813E~08

4519{ 04
1020020

~1.87674E-02
1.25578E~02

481%E-07

5463£-02

1005005
1.36585E~02
1.37207€-02
1.52326E-073
5.61016E-05

~2.60353E-04

1013013
2.44569E-01
L.21576E-02
G.0
4.69245E-02
5« TT464E-03
0.0
0.0
2.87704F-05

~4.93355E-04
4.07T893E-04
2 86528E-05
1.37310E-05
44.65885E-05

21

@

x
h
.

0
0
0
0
T1598E-07
7

Q
0
[0}
0
3
0.0
2

+ 75040E-03
1021021

-3.04832E-02
1.96419E-02
0.0

SO oo
.
SO0 OO

2418E-07

39689E-02
1006006
=T+63130E-03

1.61028E-02
—4.68028F~03

1.23072E~03
-7.99000E~ 0%
—1.85907€E-04%

RP, 14

G
Q
n
0
0
09692E-04
0
3

0
0.
0.
0.
2
C.
3.

7410%-03
1014014
-1e46542E-02

1.89590E-03

0.0

0.0
-3.19716F-04

0.0

0.0

0.0
—4.27432E-04
-1.40630E-04

2.32290€-04

1.06893E-05
—~7.29389E-06

3.28869E-05

1933E£-07

5323£-03

1022022

~5.461316-02
3.32336F~02

RP. 7

4880E~-08

O 3 HfPOQOOOD

43775 02
1007007
T41634E-02
4.57512F-02
-2.48754F-03
1.97756E-02
T.02798E~-04
4.07636E~-04
3.814700~-05

GRP . 15

<

0.0
0.0
0.0
0.0
4.89278E-04
0.0

7.128728~03
1015015
1280E~04
81 79F-02

N
LY

COOCDOO NP

T836E~-04

[N eNe] u SO O

« s s 8 & 4 8

~4,95019E-05
1.75629€-04
-1.09901E-04
1.31256E-05
-4.92181E~06
2.12293E~-05

38489E~-04

w O WO OO

98 70E~-02
1023023
-1.11341E-01

6.29654E-02

GRP . 3

2011E-07

7454F 02
1008008
~1.80473F-02
2.05583F~-02
- 1.55129E-04
1.92630E-03
3.58039F-03
-1.682C4F—-04
6.90311E-04
2. 503776-05%

RP. 16

NA3GTE-NT7

w O _00 o0
o
m O DODOOD

0952E-04

1016016

~1.02797€-02
6.393380F-03
0.0

8263£-03

D00 O O [=Rw]

-6.22154E~05
5.91017E-D5
~5.06286E-05
2+ 15415E-06
~3.03613E~-06
1.284208-05

GRP., 24

0.0
0.0
0.0
0.0
1. 1094904
0.0
2.147376-01
1024024
~2.70381E-01
1.451 90F-0L
0.0

OSSO0 OD
SO0 00

“Difterence”

Matrix

£8-01



i7
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DR TP N

10

12
i3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

PRSP WN

0.0

0.0

0.0
=1.12015E-05

1.96235F-04
~1.11880E-05

4.21412E-06
= 13443406

7.41170E~06

GRP. 25

0.0

0.0

0.0

0.0

3. 04390E~03
0.0
3.73094E 00

1025025

~5,22103E-01
4. 85056E~-01
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

G.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
3.39146E-07
0.0

0.0

0.0
-6.58702F-10
4.64488E-08

[ol~Ne o]
[« BwieRe]

3.34554E-05
2.18963E-05
—-2.T6370E-06
9.86867E~07
~445271CE-07
4.13554E-06

GRP. 26
0.0
0.0
0.0
0.0
6.55538E-02
0.0
5.43429E 01
1026026
4.26523E 01
4.2500CE 00
0.0
0.0
0.0
0.0

<
D)

CTUOLVODOCOIDLOOQOOO

s 4 8 b 5 & e s & o

OO0V VOCLOLOOTOOO

DR

0.
~3.37536E-10
2.3927CE-08

GRP. 34
0.0
0.0
0.0
0.0

3669E-06 —1.60187E~-07 -

0.0

~7. 031 80E~ 04
0.0
0.0
0.0
0.0
6.50231£-05
-5.96577E-05
~5.89578E-06
4.00163F-07
~7.358%0E-08
2.25205E-06

1943E-02

~NO=OOO O
N
~NO=OocOo0

2731E 00
1027027

9.33232E 00
1.162506 01
0.0

5 8 0 8 & & 8 & 8

2 & 5 5 8 8 v .

LOLUOOOCOLOLOLUOCOOTDLOOO
°
ODOQCOOOVOLOOVLLOCOITODOOOT

-1,72918E-10
1.23057e-08

524 7E~-05

QOOTNO

-
-
-
-
.
-

OOoOCOoONO

8.63848E-06
“6+51490E-05
—2.95541E-06
9.62609E-08
1.210176-08
1.20518E-06

0437E-04

0625E~-01
1028028
4.38319F-01
~1+61622E 00
0.0

.

SVDOCODOOOCLOOTO

. .

R EEEEEEEE

WO OoCOLOQOODOOO

CROTOOTOTVODCODDODOODIODOO

“ s .

5940E-11
2082E-09

2935E-07

0.0 0.0 0.0 0.0
0.0 0.0 0.0 Q.0
—1.67444E-05 0.0 0.0 0.0
0.0 -8.440576~-07 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0. 0
1.07696E-06 0.0 0.0 0.0
—4.72623E-05 8,37957F-07 0.0 0.0
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CHECK ING

oI S RENNTOR S

21

MT=
MT=
MT=
MY=
MY=
MT=

NUC

AMPX NUCLIDE 11230 NA-23 INF DIL
HAS THE FOLLOWING DATA
0 RESOLVED RESONAMCES 0 UNRESOLVED RESONMANCE POINTS
10 TEMP IND 1-03 MEUT PROCESSES 21 2-D NEUT PROCESSES
0 TEMP DEP 1-0 NEUT PROCESSES 0 1-D GAMMA PROCESSES
0 2-D GAMMA PROLESSES 0 2-D NEUT-TD-GAMMA PROCFSSES
O FISSION YIELDS 1156 ENDF MAT OF FAST NEUT DATA
1156 ENDF MAT OF THERMAL MEUT DATA
0 ENDF MAT CF YIELD DATA
27 RECGRDS FOR NUCL THE 0 ENDF MAT OF GAMMA DATA
THIS NUCLIDE HAS THE FOLLOWING 1-D NEUTRON PROCFSSES
. 2. 4o 16. 27, 101. 10z, 103.
2-D NEyT PRUCESSES
MY LENGTH JRODER TEMPS
2 155 3 C
16 62 4] 0
51 51 o] 3
52 50 0 0
53 48 C 0
54 46 [¢] 0
55 47 0 0
56 47 C )
57 45 ¢ o}
58 44 g [¢]
59 42 0 o]
60 40 G 0
61 42 ¢ 0
62 40 Q 0
63 42 C c
64 40 €] )
65 38 0 [}
66 30 G c
67 40 0 0
68 37 Q 0
51 111 0 C
4 GRQUP 1 MATRIX SUMS 1D 6. 9565581 -01 AVERAGED VALUE= 6.961095E£-01
4 GROUP 2 MATRIX SUMS TD 8.529740F-01 AVERAGFD VALUF= 8.527094E~01
4 GRUUP 3 MATRI X SUMS 10 9.0565285E-01 AVERAGED VALUE= 9.,068110E~01
4 GROUP 4 MATRIX SUMS T8 8. 73341 7E-01 AVERAGED VALUE= B.732578E-01
4 GRQUP 5 MATRIX SUMS 10 7. 716854501 AVERAGED VALUE= 7. 718745€~01
4 GRpUP 6 MATRIX SUMS TU 6e 504395F-01 AVERAGED VALUE= 6.504578E~-01
LIDE 11230 HAS BFEN CHECKED
AMPX NUCL IDE 11231 NA~23 L/E~SIGMA TOTAL WEIGHTING
HAS THE FOLLOWING DATA
0 RESGLVED RESONANCES 0 UNRESOLVED RESONANCE POINTS
10 TEMP IND 1-D NEUT PROCESSES 21 2-D NEUT PROLCESSES
0 TEMP DEP 1-D MEUT PROCESSES 0 1-N GAMMA PROCESSES
O 2-D GAMMA PROCESSES 0 2-D NEUT-TO-GAMMA PROCESSES
0O FISSION YIELDS 1156 ENDF MAT OF FAST NEUT DATA
1156 ENDF MAT OF THERMAL NEUT DATA
0 ENDF MAT 0OF YIELD DATA
27 RECORDS FOR NUCLIDE 0 ENDF MAT OF GAMMA DATA
THIS NUCLIDE HAS THE FOLLOWING 1-D NEUTRON PRNCESSES
1. 2. 4. 16. 7. 101. 102 103,

TOLERANCE= 1.000C0E~03 PER CENT

2N NFnT DRNTESSES

FRACT
FRACT
FRACT
FRACT
FRACT
FRACT

107.

DEV=
DEV=
DEV=
DEV=
DEV=
DEV=

107.

1099.

~2.207423F-04

3.103572E-94

~3.1149416-04

9.6103732F-05

~24449437F-04%
~2.813191E£-05

1099,

60T
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51
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55
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87
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64

65

66
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68

91
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP

LENGTH

155

62

51

50

48

46

47

47

45

44

42

40

42

40

42

40

38

30

40

37

111
MATRIX
MATRIX
MATRI X
MATRIX
MATR [X
MATRI X
MATRIX

WO WP

ORDER

D000 0OODODOOOOOOOODOW

SUMS
SUMS
SUMS
SUMS
SUMS
SUMS
SUMS

T0
TO
TQ
TO
10
T0
0

TEMPS

DOOOO0OVTVDLOVDOOCOOLLIOOSO

0
6. 965587E-01
8.5258576-01
9.063352F-01
8. 725850E~01
7.5687243E-01
£.493129E£-01
3,811982E£-01

11231 HAS BEEN CHECKED

AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED
AVERAGED

VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=
VALUE=

6.965267E-01
8.525611€-01
9.063474E-01
8.730206E-01
7.689409€~01
6.493341£~01
3.811872€-01

FRACT
FRACT
FRACT
FRACT
FRACT
FRACT
FRACT

DEV= —~9.762602E-05
DEV= 2.887384E-05
DEV= —-1.348153E-05
DEV= ~4&.,075959F-05
DEV= -2.816904F-04
DEV=  ~3,26784B£~05
DEV= 2.892766E-05

60T
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10.4. Problem 4

This problem will produce Pg cross sections for carbon in a 50 neutron
group, 25 gamma group structure. The neutron weighting is 1/E tied to a
Maxwellian; the gamma weighting is flat. The RADE module will be run to
check the master interfaces written by XLACS, SMUG, LAPHNGAS, and CHOX,
though checking the CHOX interface would be sufficient since it is a com~
bination of the other three. The CHOX master coupled library will be fed
to MALOCS where it will be reduced to a 5 neutron group, 5 gamma group set,
using an input weighting spectrum. This set is then run through NITAWL to
make an ANISN binary library. And, for a grand finale, the 50 group XLACS
library, which has been carefully preserved during this run, will be fed
into the VASELINE module which will make several plots of multigroup
versus point data from ENDF/B.

This calculation required 410K bytes of core and 1.30 minutes on the
IBM 360/91.

The input data are shown on the next two pages. Following this is
an abbreviated and annotated output listing from the run. The VASELINE

plots are also shown.



THIS 1S THE TP CF AMPX
MODULE SMUG HAS BEEN CALLED

PRODUCE P5 CARBCM LIERARY IN 2% GROUPS
1% 251 5 1

T STO 25 LSED

10 6 5 40 2 E 1

MODULE 3SMUG IS FINISHED. USER CCLE $GOC
MCDULE LAPHNGAS HAS BEEN CALLED

PRCDUCE P5 CARBCN GANMA PRODUCTICN DATA
i8¢ L 50 25 5 1

T STD 50 AND 25 USED

1433 1274 5 £ 7

MODULE LAPHNGAS IS FINISHELD. USER CGLLCE COOC
MCGDULE XLACS HAS BEEN CALLED

RUN XLACS IN STAMNDARD

50 GROULP STRULCTURE

FOR ENDF V4(1274)

C ARBON

133 1 1L 50 1 € 3¢5 F1 T

T USE STD 50 GKEOUP STRUCTUKRE
CARBON V4 (1274)

7G%% 2R1274 C 5 £ 7T

118 FG T
MGDULE XLACS IS FINISHED. USER CCEE LOGE
MCDULE RADE HAS BEEN CALLED

18 23 € T
MODULE RADE IS FINISHED. USER CUDE CGGC
MODULE RADE HAS BEEN CALLED

1$$ 24 E T
MODULE RADE 1S FINISHED. USER CGDE (OGC
MODULE RADE HAS BEEN CALLED

1% 26 E T
MODULE RADE IS FINISHED. USER COLE GOUC
MCDULE CHOX HAS BELN CALLED

1$¢ 1 07

28% 1274 33% 1274 4%% 6 535§ 1274 T
MODULE CHOX IS FINISHED. USER CCCE {00G
MCDULE RADE HAS BEEN CALLED

iss 1 £ 7

SYSTEM CODE

SYSTEM CODE

SYSTEM CUDE

SYSTEM CODE

SYSTEM COUE

SYSTEM CODE

SYSTEM CODE

Gl

000G

Q00

[y

GO0

(e

16-0T



MODULE RADE IS FINISHED. USER CGDE €000 SYSTEM CODE 000
MCOULE MALOCS HAS BEEN CALLED

1% 50 5 25 5 0 € 2% 1 15 7
4%$ 1CR1 10R2 10R3 10R4 10R5 5%% F1 6%% ER1 ER2 S5R3 S5R4 5R5 7#% F1 T

MODULE MALOCS IS FINISHED. USER CODE €O0GO SYSTEM CUDE 000

MODULE RADE HAS BEEN CALLED
1$¢ 1S E T
MODULE RADE IS FINISHED. USER CCCE (00C SYSTEM CODE 000

MUDULE NITANWL HAS BEEN CALLED

0$$ 15 AB 1 16
188 ¢ 1 A5 2 ET
2%% 1274 T

MODULF NITAWI IS FINISHED. USER CCLE €000 SYSTEM CODE Q00
MODULE VASEL INE HAS BEEN CALLED

153 50T

455 23 F

3%5% 11 1274 0 1274 7

4%% 23 F

5kk 1+6 1+8

3%% 2 1 1274 0 1274 7

48% 23 E

383 3 4 1274 0 1274 7

4%% 23 €

38% 4 4 1274 0 1274 5%% 146 1+8 7
4%% 23 E

3$% 5 107 1274 0 1274 5%% 146 148 7

MODULE VASELINE IS FINISHED. USER CODE 0000 SYSTEM CODE 000

601
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PRODUCE P5 CARBLM LIBRARY IN 25 GRQUPS

LANG
LEMNO
LPUN

NUCLIDE ATOMIC NUMBER
ENDF /8 MATERIAL NUMBER
0/1 NO EFFECT/PUNCH X-SECTS

LORDER QORDER PL 10 BE PRINTED

GROUP

-
GO =NCWR W

-
-

NN RN RSN B b el oo e ot
VP OUONFOOONOWVHWN

PHOTCON INTERACTICN CRGSS SECTIONS

GROUP LIMITS (MEV)

1.01S70E 1
7.99 €30E €0
6.2727G€ 0O
4.92100€ 00
3.8599CE 00
3.0277CE 00
2.37480F GO
1.86280E 0Q
1.46110E GO
1.14€10E 0O
£.98S60E-01
7.05130E-C1
5.53090E-01
4.33E30E-01
3.40290E~C1
2.66520E~-01
2.093270E-01
1.64220£-01
1.2B€10E~D1
1.01640E~01
7.52519E-C2
6421 €40E-02
4.87600E-02
3.82470E-C2
3.00C00E~02

1.30000E 01
1.61970E O1
7.59830& 00
6.27T370E 0OC
4.92100E 00
3.85990E 00
3.02770E GO
2.3T480E 00
1.8628CE 00
1.46110E Q0
1.14610E GO
£.9896C0E-01
7.05130E-01
5.53050£-01
4.33830€E-01
3.40290E-01
2.66920£-01
2.09370E-01
1.64220E-01
1.28810E-01
1.0104CE-01
T.92519€~-02
6.21640E-02
4.87600E-02
3.82470E-02

SIG ABS

9. 24969E~02
1.€3187E-02
5.57475€E-02
4.6E656E-02
3.50633E-02
2+38036E-02
1.43041E-02
1.45894E-03
2.70713£-03
2+2G5864E-04
2422011E-05
3.70126E-05
7.08279E-05
1.38707E-04
20179217E-04
5.67932E-04
1.1842€E-03
2. 49695E-03
5.35921E~03
1.1€559E-02
24555676-02

5.67077E~0G2

1.26€15E~01
2.84504E-C1
6.41841E-01

SIG PE

6.87641E-07
8.96387E~07
1.18499E-06
1.56676E-06
2.10780E-06
2.87361E-06
3.98947€-06
5,6724GE-06
8.51626E£-06
1.30219E-05
2.03291E-05
3.70126E-05
7.08279E-05
1.387076-04
2.77927E-04
5.67932E-04
1.18426E-03
2,49695E~03
5,35921E~03
1.16559E~02
2.5556TE~02
5.6T07TE-02
1.26615E-01
2.845C4E-01
6.41841E-01

SIG PP

Fe24962E-02
7.63178E-02
5.97463E~02
4. 68641E-02
3.50612E-02
2+36007£-02
1.43001E-02
T.45327E-03
2469862E-03
2. 16842E-04
1. 87199E-06

COLODOCLOOOOOO0

.

COQLODVDCOOODO0

s % & 2 v s B 8 s s v

ENERGY DEP

3.18662E 00
2.63488E (0
2.19496E 00
1.85899E 00
1.58268E GO
1.34811E 00
1. 14809 00
9.75121E-01
8422621E-01
6.87340E-01
5.67244E~01
4. 61409E-01
3.69828E-01
2+92G45E-01
2427162E-01
1.73961E-01
1.31G95E-01
9.71981E£-02
7.09970E-02
54 134238E-02
3. 72360E-02
2. 79617E-02
2.31578E-02
22 30359E-02
2.87928E-02
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GRCUP DCSE FACTCRS

UNITS
HENDERSCN--FADS/HR PER PHOTONS/CHM%%2/SEC
SILICON =—-RADS/SEC PER PHOTONS/CM*%2/5EC
HCC/DKT ——FADS/HR  PER PHOTONS/(M¥%2/SEL
HENKDERSON SILICON HCC/DBKTY
i 1.12C£€E-C5 3.7282E-0% 1.C€€4E-05
2 8.58¢1E~CE 2.9T40E-0GY 8.8111E-0¢&
3 T4205¢€E-06 243724509 1.3€C1E-CE
4 €.0427E-0¢6 1.8924E-09 €e2227E-(¢
5 5.1021E-06 1.5U96E-09 542%81E-0€
6 4.2511E-0¢ 1.2042E-09 4.5280E~08
7 3.5872ZE-(¢ 946565E-10 3.E1€5E-C€
8 24991SE-0¢ 7.8788E-10 3.3176E-0¢6
9 245187606 6.4362E-10 28240806
10 2+1CGCGEE-Cb 5.2577E-10 223751E-C¢
i1 1.7274E-0¢ 442950£-10 1.9924E-0¢E
12 1.405%E-06 3.5086E-10 1.6€17E-C6
13 1.145£E-C6 2,8661E-10 l.3E84E-Ct
14 $.1253E-07 2+3413E-10 1.1£216-C¢
15 1.143EE-GT 1.9011E~10 S.1E86E-07
i6 5.554EE-C7 1.5030E-10 1.33756-C1
17 4. 239EE-07 1.1847E-10 6.1€C5E-01
18 3.208€0-(7 9.3383E-~11 5.2255E-07
1S 2235 1EE-0GT T.TU5GE-11 443403E~GT
20 177226017 7.3687E-11 2.2504E-01
21 La378C0E-0T7 7.8539E-11 Z2.71162E-C1
22 l.24€EE~CT 1.C0187E~-10 Z.€023E-CT
23 1.3082E-07 1.4983E-10 2. TE23E-CT
24 1.723CE~GT 243092€-10 3.4543E-07
25 Zat430E~QT 3.7930GE-1C 4.CEE9E-0T

8601
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LAPHNGAS

PRODUCE P5 CARBCA GAMMA PRODUCTIGN DATA

1% ARRAY 4 ENTRIES READ
T
INTEGER PARAMETERS (1% AND 23 ARRAYS)
MCR NUMBER CF NUCLIDES 1
NFG NOe NEUT FINE GPS. 5¢
NGG NO. GAMMA GPS. 25
1§, NGN RES WT, FUNCTION 1/2/3/4/5/6 -
120/C1/E) J(L/E-FISS)/EXACT (1/E)/
(1/E*SIG-1)/ARBITRARY/ 5
LCSM NO» INTERFCLATICN REGICNS 0
MC SM N3s PTS. IN ARB. WT. FCTN. Q
1M 071 CAL SCGRPXS/CAL SGREPXS 0
MS G/1 NC EFF/MAXWELLIAN THERMAL CISTY 1
MM NO. REACTICN TYPES 1
140 17273 MICFOINT/YLELD FCT/E(BARY IAPUT 1
106 C/1 PRINT (Y 0K SIG)/D0 NGT PRINT G
IAM 0/1 NO EFEECT/PUNCH SGRP CATA 0
ICK 0/1 NO EFFECT/DETAIL CK. ~9
NNBOGP G/N NC EFFECT/CCLLAPSE T0 N BRLAL GPS. C

A STANDARD 50 NEUTKRCN GRUUP STRUCTURE HAS EEEN INSERTED FOR YOU AND wlLL BE USED UNLESS YOU OVERRIDE IT
A STANDARD 25 GAMMA GRCUP STRUCTURE HAS BEEN INSERTED FOR YOU AND WILL BE USED UNLESS YUOU OVERRIDE IT

T
MEAN TEMPERATURE OF MAXWELLIAN OISTRIBUTICN (LEC K) 2493600E Q2
UPPER ENERGY FUR THERMAL (N,G) CGRRECTICN (EV) 1.26390E-0G1

NON 1/V FACTCR 1.00600E GO

0001



GAMMA-RAY AND NELTRON ENERGY MESHES (EV)

GAMMA EFE, GAMMA NEUTREN
AVG. ENERGY MESH FINE €P
1.15985€ €7 1.3G000E 07 1.49183E €7
9.097¢65E €6 1.01970E-07 1.22140F €7
7.13600E €6 7T.99830F 06 1.00000E C7
5.59135E €6 6.27370FE 06 8.18731E 0¢
4239045E 6 4.92100E 06 6.70320E Q¢
3.4438CE (6 3.85990E 06 5.48€12E 06
2.70125E €6 3.02T70E 06 4.49329¢€ O¢
2.1188CE (6 2.37480E 06 3.6TE&80E 06
1.66195E €6 1.86280E 06 3.01185%F 06
10 1.30360E ¢6 1.46110E 06 2.46591E 06
11 1.02253£ €6 1.14610E 06 2.018S7E 06
12 8,02C45E €5 B.98960FE 05 1.65299%F 06
13 6.2911GE 65 7.05136E 05 1.3533¢E 0¢
14 4.9346CE €5 5.53090E 05 1.10802E 06
15 3.87060E €5 4.33830FE 05 9.07182& 05
16 3.03€¢05E (5 3.40290E 05 7.42738E 05
17 2.38145E 65 2.66920E 05 6.081C2E G5
18 1.86795E (5 2.09370€E 05 4.97872€ 05
19 1.46515E (5 1.64220E 05 4.07623E 05
20 1.14923E €5 1.28810E 05 3.33733€ C5
21 9.01459E 64 1.01040E 05 2.73238E 05
22 T.0TCISE (4 7.92519E 04 2.23708E 05
23 5.5462C0FE €4 6.21640E 04 1.83157E C5
24 4.35035E 04 4.87600E 04 1.49$56E 05
25 3.41235E (4 3.82470F 04 1.22774E 05

O&E~N»HWN-

26 3.00000E 04 8.651T1E 04
21 5.24153E 04
28 4.0E6TBE 04
29 3.18279€ 04
30 2.47876E 04
31 1.93046E 04
32 1.50344E 04
33 7.10176€ 03
34 4.30743E 03
35 3.35464E 03
36 2,61259€ 03
37 2.03469E 03
38 1.58462E 03
39 1.23410E 03
40 9.61119E 02
41 4.54GC0E 02
42 2.14455E 02
43 1.013ClE 02
44 4,78513€ 01
45 2,26033F 01
46 1.06171E 01
47 5.04349E 0C
48 2.38238E 00
43 1.12535€ 00
50 4.14000E-01
51 1.00000E-05
14% ARRAY & ENTRIES READ

T

T0T-0T



MATERIAL 1274

648

IQA ORDER P(N) 5
NDFB LUG. UNIT FOR ENDF DATA 11
MODE L/2 ENDF EINARY/BCD 1
REACTION TYPES
=1
IN PHOTON AFTER TMATL 6. 0120E 03 1.18S7E 01 0 0 0 29 1274 1
UNDER THE GPTION PROGVIDED WHEN INPUT #T#-1 IS USED, THERE WILL BE 2 REACTION TYPES USED AS FOLLOWS -
MINOZI<# 102 51
FILE 3 6.0120E 03 1.18978 01 4 99 G ¢ 1274 3 1
FILE 12 €.01¢0E €3 1l.i8S7F 01 1 ¢ 3 €] 1274 12 102
FILE 13 6.C1lc0E €3 1.1897E (1 C C 1 ¢ 1274 13 51
FILE 14 6.010E 03 1.1897€ 01 ¢ 1 1 ] 1274 14 51
READ/COPY ENDF/B MASTER LIBRARY CCMPLETE FILES PROC. 3 12 13 14
FOR MAT 1274 THE FCLLCWING MT NC.S HAC ANISCTRCPIC FILE 14 DATA
51
€48 POINT NEUTRON ENERGIES PRCCESSEL
MATT ¢ 19 %%k 3k ok ok 648 401 5 (o} G o 36432 4348) 65000
PS50 50 49 1.2639E-01 4.9000E C1 1.GCOOE-0% 2.93060E 02 1.9617E U3
SPOT 3 5 25 50 51 1 36428 39391

Q101



B3k 4 Facdkakokak

Tk bk

Sot-01

THE PHOTON PRODUCTION MATRIX, MATERIAL 1274 REACTION TYPE 1 P O COMPONENT
1 N GP 2 N GP 3 N GP 4 N 6P 5 N GP o N GP 7 N GP 8
0.0 0.0 .0 0.0 0.0 0.0 0.0
2 THRU 6 GP 4 SAME AS ABOVE
2.4T352E~-C1  3.57937E~01 2.85163E~-01 2438131E-01 2.09099E-01 4.61654E-02 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 THRU G GP 25 SAME AS ABCVE
S N GP 10 N GP 11 N GP 12 N GP 13 N 6P 14 N GP 15 N GP 16
0.0 0.0 0.0 0.0 0.0 6.0 C.0
2 THRU G GP 25 SAME AS ABOVE
N GP 17 N GP 18 N GP 19 N GP 20 N GP 21 N GP 22 N GP 23 N GP 24
0.0 0.0 0.0 0.0 0.0 G.0 G.0
2 THRU G GP 25 SAME AS ABOVE
N GP 25 N GP 26 N GP 217 N GP 28 N 6P 29 N GP 30 N GP 31 N GP 32
0.0 0.0 0.0 0.0 0.0 G.0 0.0
2 THRU G GP 25 SAME AS 4BOVE
N GP 33 N GP 34 N GP 35 N GP 36 N GP 37 N GP 38 N GP 39 N GP 40
0.0 0.0 0.0 0.0 0.0 G.0 0.0 0.0
6 6P 2 THRU 6 GP 3 SAME AS ABOVE
0.0 Te95623E~07 2.68EC3E-06 4.2517T7E-06 5.97974E~06 B.06830E-06 8.32552E-06 7T.08662E-07
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 3.74410E-07 1.2£4956-06 2.00C83E~06 2.81399E-06 3.79685E-06 3.91789E~06 3.33488E~07
0:0 0.0 0.0 0.0 0.0 Ca 0 0.0 0.0
G GP 8 THRU G GP 9 SAME AS ABOVE
0.0 3.74410E-07 1.264S5E-06 2.00083E~06 2.81399E-06 3,79685E~06 3.91789E-06 3433488E-07
0.0 0.0 0.0 0.0 0.0 G. 0 0.0 0.0
G GP 12 THRU 6 6P 25 SAME AS ABCVE
G GP N GP 41 N GP 42 N GP 43 N GP 44 N GP 45 N GP 40 N GP 47 N GP 48
1 0.0 0.0 0.0 0.0 0.0 0.0 G.0 G0
6 GP 2 THRU G GP 3 SAME AS 2BQVE
4 1.00000E-C6 2.64198E~06 T.8668SE-06 2.32527E-05 T.02822E-05 B.02434E-06 8,.94713E-06 2.28019E-05
5 0.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0
6 4.T058GE=CT 1.24328E-06 3.70207E-06 1.09425E-05 3.30739E-05 3,77616£-06 4.21042E~06 1.07303E-05
7 0.0 0.0 0.0 0.0 0.0C 0.0 G.0 0.0
G GP & THRU 6 GP 9 SAME AS ABCVE
10 4.7058SE-07 1.24328E-06 3.7G207E-06 1.09425E~05 3.307396-05 3.77616E-06 4.21042E-06 1.07303E-05
i1 0.0 0.0 0.0 0.0 0.0 G.C 0.0 0.0
G GP 12 THRU G GP 25 SAME AS ABGVE
6 6P N GP 49 N GP 50
1 0.0 0.0
G GP 2 THRU G GP 3 SAME AS ABQVE
4 B8.84448BE-05 1.55527E-03
5 0.0 0.0
6 4.16211E-65 1.31891E-04
7 0.0 0.0
6 GP & THRU 6 GP 9 SAME AS ABOVE
10 4.16211E-(5 7.31891E-04
11 0.0 C.0
6 GP 12 THRU 6 GP 25 SAME AS ABOVE
THE PHOTON PRGDUCTION MATRIX, MATERIAL 1274 REACTICN TYPE 1 P 1 COMPONENT
ALL ZERO
THE PHOTON PRCODUCTIGN MATRIX, MATERIAL 1274 REACTION TYPE 1 P 2 COMPONENT



THE PHOTON PRODUCTIUN MATRIX,

THE PHOTCN PRCOLCTICN MATRIX,

G GP
1

N GP 1 N GP 2
0.0 00
G GP 2 THRU G GP
3.11801E~(1 4.53837&~
Q.0 0.0
G GP 7 THRU G GP

N GP 9 N 6P LG
0.0 0.0
G GP 2 THRU G GP

N GP 17 N oGP 18
0.0 Ga 0
G GP 2 THRU G GP

N GFP 25 N GP 26
0.0 C.0
G GpP 2 THRU G &P

N GF 33 N GP 34
0.0 G.0
G GP 2 THRU G GP

N GF 41 N GP 42
0.0 0.0
G GP 2 THRU G GP

N GP 4% N GP 5¢
0.0 C.0
G GP 2 THRU G GP

ALL ZERD

N GP 1 N GP 2
0.0 0.0
G GP Zz THRU 6 6P
1.01CG33E-€1 1.21546E~
Oa01, 0.0
G 6P 1 THRU 6 GP
NGP 9 N GP LG
G 0.0

G GP 2 THRU G GP

N GP 17 N GP 18
GaC 0.0
G GP 2 THRU G GP

N GP 25 N GP 26
Ge0 0.0C
G GP 2 THRU G 6P

N GP 33 N GP 34
C.0 0.0
G GP 2 THRU G GP

N GP 41 N GP 42
0.0 0.0
G GP 2 THRU G GP

N GF 43 N GP 50
U0 0.0

N GP 3
Gl
4 SAME AS 2BUVE
Gl l.424CCE-C]
G.G
25 SAME AS PECVE

N GP 11
Uol
25 SAME AS ABOVE

N GP 1%
Gl
25 SAME AS £ABGVE
N &GP 27
Gl
25 SAME AS ABCVE
N GP 3%
0.0

25 SAME AS ABOVE
N GP 43

[ Y]
25 SAME AS ABOVE

25 SAME AS ABCVE

MATERIAL 1274 REACTION TYPE

MATERTAL 1274 REACTICN TYPE

N GP 3
0.0
4 SAME AS #BOVE

G1 ~7.58730E-02 -4.89005E-02 -

0.0
25 SAME AS ABOVE
N GP il
0.0
25 SAME AS 2BOVE
N GP 1s
0.0
25 SAME AS RECGVE
N GP 27
0.0
25 SAME AS ABCVE
N GP 3%
0.0
25 SAME AS ABOVE
N GP 43
0.0

25 SAME AS ABQOVE

N GP
Q.0

2-,12786E-02

G.0

N GP
C.0

N GP
0.0

N GP
0.0

N GP
0.0

N GP
G0

N GP
C.0

0.0

N GP
0.0

4

12

20

28

36

44

4

20

44

N GP 5 N GP 6
0.0 (ia G
4. 86028E-02 3.99336(-02
0.0 0.0

N GP 13 N GP 14
0.0 GaC

N GP 21 N GP 22
G0 G0

N GP 29 N GP 30
0.0 0. 0

N GP 37 N GP 38
0.0 GaQ

N GP 45 N GP 46
8.0 G0

1 P 3 COMPONENT
1 P 4 COMPONENT

N GP 5 N GP 6
0.0 0.0
1.05195E-01 -2.48317E~(2
0.0 0.0

N GP 13 N 6P 14
0.0 0.0

N GP 21 N GP 22
0.0 0.0

N GP 29 N GP 30
0.0 0.0

N GP 37 N GP 38
0.0 0.0

N GP 45 N GP 46
0.0 0.0

N GP
0.0

0.0

Oul

N GP

et

N GP

Gab

N GP
a0

N 5GP

(ol

N GP
e

N GP
.0

N 6P
G.0

N GP
Galr

7

15

23

31

39

47

15

31

39

47

N GP
Ou 0

N GP
0.$

N GP
G.0

N GP
0.0

N 6P
0.0

N GP
00

N GP
0.0

1o

24

32

40

48

16

32

40

48

HOI-01
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1$ ARRAY
3% ARRAY
o7

A STANDARD 50 NEUTRCN GROUP STRUCTURE HAS BEEN INSERTED FOR YOU AND WILL BE USED UNLESS YOU

oT
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5 ENTRIES READ
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AN XSDRN TAPE WILL BE WRITTEN WITH THrE ALSPICICLS TITLE

sk o 3 FOROK ot of ot of ok s ok sk skl ool K ORIOR Kb ROR 3 0k 3 el ok sk sl o Ao et ok K ok 3 B SR ok o AR SRR K
RUN XLACS 1IN STAMNDAKD

50 GROUP STRUCTURE

FOR ENDF V&4(1274)

C ARBGON

XSURN TAPE IDENTIFICATIUN 1 TRANSFER INTEGRATION MESH-SRCE
NUMBER OF NULCLIDES 1 TRANSFER INTEGRATION MESH~SINK
NUMBER OF ENERGY GROUPS 50 ENCF TAPE IDENTIFICATION
NUMBER OF ThRERMAL GRUUPS 1 ENCF TAPE MODE (FAST DATA3

WE IGHTING GFTICN G PEAK TEMPERATURE (MAXWELLIAN)

OUTPUT LISTING OPTICKS
RESUNANCE D#£T8 1

1-DIMEANSIONAL AREAYS 1
ELASTEC SCATIERIMG i
THE Wl SCATTERTRG i
FHLLASTIC SCAT L
NZbh TRANSFERS i
MULTIGRCLP STRUCTURE
GRGUP ENERCGY RANGE LETHARGY RANGE GROUP ENERGY RANGE
1 la2214F C7 - 1.4918F 07 ~0.400 -~ ~-C.20G0 26 542475t 04 - B.6517E U4
2 1.GGCCE CT — 1.2214E (7 =Cuell - C.0 27 4.0868 04 — D.24715E 04
3 8.1B73E 0€ - 1.0GUOE © et = {.200 28 3.1828E 04 - 4.0B68E (4
4 6.703ZE 0€ - 8.1873E O 0.200 - 0.400 29 2.47T888 04 ~ 3,1828t 04
5 5.48B81E (€ - 66,7032k Co& Ce400 ~ C.6CC 30 L9305 (4 - 2.478B8E 04
6 44922E 0¢€ — 5.4B81E €6 Va6l - (800 31 1250348 U4 - 1.93058 04
7 3.6TEBE G€ - 4.4933E 06 1.800 ~  1.000 32 T.L0LBE 03 = 1.5034F G4
8 3.01198 (€ - 3,6783E (b 1.00G = 1.20C 33 4.3CGT4E 03 — T7.1018L 03
9 2.4660F 0t - 3.0119E Qo LodCd = 10400 34 343540E U3 - 4.3074E O3
10 2.0150F C€ ~ 2.4660E 06 1.400 - 1.600 35 2.6120t 03 = 3.3546F 3
il 1.6530E C€ - 2.CI9GE (6 lL.eCt0 - 1.8CC 36 2.0G3470 03 - 2.01208 02
12 1435324E 0€ - 1.6530F 06 Ladld = Z.000 37 lo5846L U3 - 2.0347¢ (3
i3 1.1080FE 0¢ - 1.3534E 00 24000 - 2,200 38 L.234lt G3 - 1.5846E (3
14 S.0G7188 02 - 1.1C8GE (& 2.200 = 2.40C 39 G.6112E G2 - 1e2341E (3
15 7.4274F CE ~ 9.0718E 05 24400 ~  E.600 40 4.5400F 2 - Ja.blizt U2
16 ©.0BL0E 0% - 7.4274E U5 2,€00 < 2.80C 41 221445E 02 - 4.5400E 2
17 4.9787t GE - £.0G8L1C0E ©5 2.800 -  3.00C 42 1.G13CE G2 - 2.1445E (2
18 4.0762E 0% - 4.9767E 05 3.000 - 2.200 43 4. 7851 01 - 1loGl3vE ©2
19 3.3373t 0% ~ 4.0762E 05 34200 ~  2.400 44 226038 01 - 4.7851C C1
20 2:7324E O% - 3.3373E G5 30400 - Z.60C 45 1.0677E G1 - 2.2603C (1}
21 2+2311E 0Ff - 2.7324E 05 3.600 -  3.800 46 5.0435E GO - 106778 ()
22 1.8316E O£ - 2.2371E 05 3,800 - 4.000 47 2.3824E 00 ~ 5.0435E 00
23 L.49%6E €5 ~ 1.8316E U5 4.0C0G - 4,200 48 1.1254E 00 -~ 2.38248 (C
24 1.22778 G -~ 1.4996E 05 46200 = 4.400 49 4 l40CE-0L = 1.12548 GO
25 B.6517E G4 — 1.2277E 05 4.400 -  4.15C 50 1.0000E-0% - 4.1400E-01

OO0

LETHARGY RANGE

4,750 =
5.250 ~
5.5u0 -
575G -

6.000 -

04250 —
b.500. -
71,250 -
T.750G ~
B GUG -
§.250 -~
8,508 ~

84750 =~

2. 000 -
Ge250 -

Lg.¢00 -

10. 750 =~
11500 -
12.250G -
13.600 -~
13.750 -
L4, 5G0 ~
15.25¢ -

16. 000G ~

17.600 -

5.25C
5.500
5750
&, (GG
64250
6.500
7.250
7.750
8,000
B.250
8500
82150
EE U

13.000
13.750
14508
15,256
16.0CC
1700

21,631

90101
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CONMMENCE PRCCESSING LATA FOR
CARBON V4 (1274)

T0% ARRAY 9 ENTRIES READ
o7
XSDRN IDENTIFIER 1274 ENCF TAPE MODE (THERMAL DATA) ¢
ENDF/8 MATERIAL ID (FAST DATA) 1274 ENDF/8 MATERIAL ID (THERMAL DATA) 1274
NUMBER CF THERMAL TEMPERATURES o] NUMBER OF ATOMS/MOLECULES 4]
ORDER OF FAST EXP CUEFF 5 LOGICAL UNIT (THERMAL DATA) il
ORDER OF THEfMAL EXP COEFF G
L
®
®
®
NO FILE 5 DATA FCR MATERIAL 1274 REACTICN 17---TAPE SEARCHED TO MAT=1274 MF= 5 MT= 91
NO FILE 5 DATA FCR MATERIAL 1274 REACTICN 1E---TAPE SEARCHED TO MAT=1274 MF= 5 MT= 91
NO FILE 5 DATA FCR MATERIAL 1274 REACTICN 2z---TAPE SEARCHED TO MAT=1274 MF= 5 M7= 91
NO FILE 5 DATA FCR MATERIAL 1274 REACTICN 23---TAPE SEARCHED TO MAT=1274 MF= 5 MT= 91
NO FILE % DATA FCR MATERIAL 1274 REACTICA 24-——TAPE SEARCHED TO MAT=1274 MF= 5 ¥T= 9]
NO FILE 5 DATA F(R MATERIAL 1274 REACTIGN 25---TAPE SEARCHED TO MAT=1274 MF= 5 MT= 9]
NO FILE 5 DATA FCR MATERIAL 1274 REACTICA 28---TAPE SEARCHED TQ MAT=1274 MF= 5 MT= 9]

ELAPSED TIME 049 HIN.

ELAPSED TIME Ca4G MIN.

ELAPSED TIME 0249 MIN.

L0101



ONE DIMENSICN AVERAGES FOR LARBLN V4

XSEC 1D
GRP .

¥R N R O Y

1

1.32327¢
1.30337¢
l.15C8lt
l.42C10¢
1.16085¢E
1.3C794¢
2. GZZ48E
Lo LHELSE
1a52%01E
le 14€42E
L. 78814F
2.G3661¢
2.25C18¢
2455424¢E
2. E05GTE
3.05264¢
3. 265551L
3.47541¢
3. 65807
3. 82149E
3. 56447F
4. CETTLE
4. 19283E
4. 2ELTGE
4.382714E
4.457771¢
4e 56%S9E
4. £051T7E
4. 63225E
4. 65308E
4. 66548E
4. 65028¢E
4,10822EF
4. T1437E
4o 1172&E
4. 11551E
4.72126E
4e 12263 E
4.72371¢E
4.72550GE
4, 1274CE
4. 7283GE
4. 12074¢
4.728S7¢E
4.7251CE
4.72620f
4e 1293CE
4. 12943 ¢
4.12566¢
4.73152¢

cC
oC
00
o1
je1¢]
00
0¢
G
00
¢
00
00
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g0
co
(18]
00
o]0}
«C
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00
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00
00
O¢
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(]
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[¢]¢]
[9¢
O
o€
Q¢
GG
GO
V9]
Qo
(*] ¥
a4
(8
(]9
[ag
ou
G
oL
Gu
G{
¢a
00
co

2

T.78293E-C1
Te5T501E~01
Tal873%E~u1
1.08293€ (0
9e46433E~0G1
1.26421E UG
2.,08248E GO
4. 18619E 00
1.92901€ 00
1. 74642E CC
1.78814E GO
2.03661E 00
2.2%018E GO
2.55424E 00
2.80597E 00
3.05294E €O
3.2¢995E 00
3.417541F 00
3.658C7E 0C
3,82149L 00
3.96447L 00
4.08771E CC
4.1%283€ 00
4.28179¢ 00
4.30274E 0G
4.497717¢8 00
4.,56999E 00
4. 6051 7TE GO
44032258 00
4.65308E 00
4.66948E GO
4.69028E 00
4.70822€ ©O
4. 714376 QO
4.71726E 00
44 T1G5GE OO
4.72125€ 0Q
4. 722G1E 00
4. T23T0E GG
4. T2548E GC
44 12736E 00
4. T2826E Q0
4,72868E LU
4e72888c GG
4, 123897E GG
44 T2900CE GC
4e T29CGLE GO
4. 729008 OC
4.,72300c GG
44728828 CC

{12741
4

4456547E-01
4+438E3E~04
2.01%35E-G1L
2.80381E-C1
2414130E-01
4.37248E-02
N

(o7l w1

« 6 8 & & s e @

I EEEEEEE

O COoIOLOTO0 00

R
[l v o W~ N <N o R ol

DL GOONOC OO0 OCORNCOTLLOOCOODOLDOODOOLODOOOOLDOO &

27

§480274E-02
1.G1986E-G1
1.7G141€-01
5.67829E-02
2+86575E-04
Q.0
Ce
Vel
0.0
Ga
[eye
G.G
Ga
(Y]
0.0
Gals
0.0

DOOCOOLDOHODDLOO
CoCOCLOOoTCO0

R

1,33300E=-0C6
5.68285E-00
F.61968E-06
1.25465E-G5
1.48024E-05
1.65805E-05
2,11656E-05
3.07958E-05
4.48076E~-05
6.51947E-05
9.48577E-05
1.38017E-04
2.00814E-04
2.92182E-04
4.25122E-G4
6.61438E-06
2.70634£-03

101

8.802 14E-02
1.01986£~01
L. 7061l 41E-G1
5.67829c-02
2.865756-04
Go0)
Q.0
0.0
0,0
0e¢0
Ay
ULl
G.0
Uelt
G0
Golr
Geid
¢.0
C.0
0.0
3.0
OuC
Gedd
0.0

0.9

1.333C0E-CO
5.88285£-06
Je61968E-06
1.25465E-05
1.48024E-05
1.65805E-05
2.11656E~05
3.07958£-05
4.48076E-05
6.51947E-05
F.4B5TIE-05
1.38017E-04
2.0U814E-04
2921 82E-04
4.251226-04
0.6 143BE-04
2.70634£~-03

102

0.0

1.3330GE-Co
5.88285E-00
F.61568E-006
1.25465E£-05
1.48024E-05
1.65805E-05
2.11656E-05
3.07958E-05
4+ 48076E-05
6.5194TE-05
9. 48577L~05
1.38017E-04
2.00814E-C4
2.92182E-04
4. 25122E-04
b, 61438E-04
2e T0634E~03

IDENYIFIER

107

84802174E-02
1.01986E-01
1.70141E-0C1
5.61829E-02
2.365T15E-04
[N
U0
0.0
(SN ¥
0.0
Va0
Gt
0.0
G0
.0
0.0
(VR
0.0
U.0
Gl
[t
0.0
Vet
Ga
Ga i
O
Gali
Cal
Malr
[ ]
G.C
[N
0.0
0.G
G0
0.0
C.C
G0

D.0

1274

1099

2.00000£-01
2.0G0LCE-C]
2.00000E-01
2.00000£-01
1.99999E~-Cl
2.00000E~01
2.00000E-01
2.00000E-01
1,99999E-01
2.000008-01
2,00C0CE~C1
2.00000E-01
1.999499E-01
2.00GO0E-C1
2.00001E~01
2+00000E-01
2. 00000E-01
2.00000E-01
2.00000£~01
2.00000E-01
2.00000E-01
2.000G0E~01
2. G0001E-GL
3.50000&8-01
4.,99599E-G1
2., 500G00E-01
2+499%9E-01
2+ 5000G0E-01
2.50G0GE-G1
2.5C000E-01
7. 50000E~01
5. GHCOGE~CL
2.49G99E-01
2+ 50000E-01
2.50000E-C1
2.5C0GGE-CL
2. 50000GE-C1L
2.50000E-G1
T7.5000CE-C1
T.50060E-01
T.49999E~01
7.50C00E-01
7.50000E-01
T+49999E~01
T+49999E-01
T.500060E-0GL
7.50000E-01
9.99986E-C1
6.85856E 00

-0t
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23 33
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CHECKING TULERAME= 1.00000E~03 PER CENT

AMPX NUCLIDE

‘1274 CARBCN V4

HAS THE FGLLOWING OATA

[=E~N=N. N}

RESOLVED RESONANCES
TEMP IND 1-D NEUT PROCESSES
TEMP DEP 1-D NEUT PROCESSES
2-D GAMMA FROCESSES
FISSICN YIELDS

11 RECORDS FOR NUCLIDE

(1274)

[~ - RN ..

1274

127

4

UNRESDLVED RESONANCE POINTS
2-0D NEUT PROCESSES

1-L GAMMA PRUOCESSES

2-D NEUT-TG-GAMMA PROCESSES
ENDF MAT OF FAST NEUT DATA
ENDF MAT OF THERMAL NEUT DATA

THIS NUCLIDE HAS THE FOLLOWING 1-D NEUTRCN PROCESSES

10
10
T0
10
T0

107.

O ENDF MAT OF YIELD DATA
C ENDF MAT OF GAMMA DATA
27, 101. 102.
TEMPS
o
C
0

4.570332E-01
4.438447£-C1
3.01957C0E-01
2.803766E-01
4.372250E~02

1, 2- b
2=D NEUY PRACESSES
MT LENGTH ORDER
1 2 183 5
2 51 59 0
3 91 168 0
MT= 4 GROUP 1 MATRIX SUMS
MT= 4 GROUP Z MATRIX SUMS
MT= 4 GROUP 32 MATRIX SUMS
MT= 4 GROUP 4 MATRIX SUMS
uT= 4 GROuP € MATRIX SUMS
NUCLIDE 1274 HAS BEEN CHECKED

AVERAGED VALUE=
AV ERAGED VALUE=
AVERAGED VALUE=
#VERAGED VALUE=
AVERAGED VALUE=

44569468E-01
4.43882T7E~0C1
3.019351E~01
2.803310E-01
44372485E-02

1099,

FRACT
FRACT
FRACT
FRACT
FRACT

DEV=
DEV=
DEV=
DEV=
DEV=

1.890092E-04
~8.567073£-05
T.244901€E-05
-1.573125E-05
~5+384542E-05

OTT-0T
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CHECKING TGLERAME= 1.00000£-03 PER CENT

AMPX NUCLIDE 1274 PRODUCE PS5 CARBCN CAMMA PRODUCTION DATA Dz
HAS THE FCLLOWING DATA

O RESOLVED RESONANCES 0 UNRESOLVED RESONANCE POINTS
0 TEMP IND 1-D NEUT PROCESSES 0 2~0 NEUT PROCESSES
0 TEMP DEP 1-D NEUT PROCESSES G 1-D GAMMA PROCESSES
0 2-D GAMMA FROCESSES 2 2-D NEUT-TO-GAMMA PROCESSES
G FISSICN YIELDS G ENOF MAT OF FAST NEUT DATA
0 ENDF MAT OF THERMAL NEUT DATA
1274 ENDF MAT OF YIELD DATA
14 RECORDS FCR NUCLIDE G ENDF MAT OF GAMMA DATA

2-D NEUTRON TC G#MMA TRANSFERS

MT LENGTH ORDER TYPES

1 102 62 5 1

2 51 7 5 1
NUCLIDE 1274 HAS BEEN CHECKED

ZIT-01
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CHECKING TCLERAME= 1.00000E-03 PER CENTY

AMPX NUCLIDE 3
HAS THE FOLLOWING DATA
RESOLVED RESONANCES

2-D GAMMA FROCESSES
FISSICN YIELDS

oONDODOD

10 RECORDS FCF NUCLIDE

TEMP IND 1-D NEUT PROCESSES
TEMP CEP 1-0 NEUT PROCESSES

coODOoCOoOOOO

INTERACTION DATA FOR 6000.0

UNRESOLVED RESONANCE POINTS
2-D NEUT PROCESSES

1-0 GAMMA PROCESSES

2~D NEUT-TU-GAMMA PROCESSES
ENOF MAT OF FAST NEUT DATA
ENOF MAT OF THERMAL NEUT DATA
ENDF MAT OF YIELD DATA

ENDF MAT OF GAMMA DATA

THIS NUCLIDE HAS THE FOLLOWING 1-0 GAMMA PROCESSES

602, 516. 5064.
2-0 GAMMA PRCCESSES
Ny LENETH ORDER
1 504 cll
2 516 12
NUCLIDE 6 HAS BEEN CHECKED

501,

1527.

HIT-0T
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1$ ARRAY 2 ENTRIES READ

oT

COUPLED NEUTRCM AND GAMMA-RAY CROSS-SECTICN SETS WILL BE CREATED ON LOGICAL UNIT 1

NUMBER OF CCUPLED SETS 1
FOUNT PREVICUSLY MACE LIERARY NC
2% ARRAY 1 ENTRIES READ
3% ARRAY 1 ENTRIES READ
4% ARRAY 1 ENTRIES READ
5% ARRAY 1 ENTRIES READ
or

CHUX WILL CREATE THE FGLLOWING CCUPLEL SETS-~
IDENTIFIERS
SET COUPLED SET NEUTRON CATA GAMMA PRCLUCTIGN DATA GAMMA DATA
1 1274 1274 1214 6

STT-0L
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co 00
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0C0000200
0600000

22222222222
222222¢222222
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2222222222222
2222z2222¢z22

1$ ARRAY

T

ARAAAAAAA
AAAAARAAAAA
AA AA
AA AA
AA AA
AARPAAAAAARAAA
AAAAAAAAAAAAA
AA AA
AA AA
AL AA
AA AA
AA AA

5555555555555

5555555555555
55
55
55

555555555555

5525555555555

55

55

58 55

5555555555555

55555555555

(QUo00s
CCLeeoeco
16 o0
00 00
e 00
[]¢] 00
00 00
o¢ co
00 00
00 00
(006000
[geden:ly

4 ENTRIES READ

DDCLCGLDCOED
DDELCCLEDOLOs
DD cC
o0 Co
bD ()]
DD ot
oD oC
DD 0G
)] co
[y oL
DDDLCCCCBCLOD
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7/
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EE
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11111111
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33333333333
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33 33
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3333333333333
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6566666666660
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60
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6666666666666
66 66
66 66
66 66
6666666066666

66666666666
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444

4444

44 44

44 44
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4444444644444
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7/
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124
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/7
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ssasae
s o ae
swasss

s eve

T17v11777177111
IRRARRRERRRE)
77 i1
17
117
17
17
17
17
17
77
77

aeGocoe
000000000
00 00
Uy (¢
Q00 00
00 00
00 00
Qo g0
00 00
00 0g
0060000000
0000000

5555555555555

5555555555555
55
55
55

555555555555

5555555555555

55

55

55 55

5555555555555

55555555555

Gogo000
GOo0H00000
G0 00
6o [y
00 00
00 00
oc [¢1¢
00 00
00 00
CG [ge
000000000
0000000

1101



CHEC

AMFX

[l R« N ]

33

2-C N

2-D N

1
2

NELTR

KENG TCLERANMCE= 1.00J00E-C3 PER CENT

NUCLIDE 1274 CARBLN V&4 (1274)
HAS THE FCLLUWING LATA

RESULVED KESCNANCES G UNRESOLV
TeMP INC 1-D NEUT PRCCESSES 3 2-D NEUT
TEMP CeF 1-U NEUT PRCCESSES & 1-0 GAMH
2-0 GAMMA FKROCESSES 2 2~ WEUT
FISSIOCN YIELOS 1274 ENGF MAT
1274 ENDF MAT
1274 ENCF MAT
RECURLS FLUF NUCLICE 6 ENDF MAT
THIS NUCLIDE HAS THE FCLLOWING 1-U NELTRCN PROCESSES
l. le 4 21. 101. 10
EUT PKCCESSES
MT LENCTH URDER TEMFS
2 183 5 0
51 5y 4} C
91 166 o] C
4 GRULP 1 MATRIX SUMS TO 44570232E-01 AVERAGED
4 GRUUP 2 MATRIX SUMS TO 4.435447E-C1 AVERAGED
4 GROLP 2 MATKIX SUMS TO 3.016570E-01 AVERAGED
4 GROUP 4 MATRIX SUMS Tu 2.803766E~01 AVERAGED
4 GROLP € MATKIX SUMS TU 4.372250€E-02 AVERAGED
EUTRON TL GAMMA TRANSFERS
MY LEMCTH ORDER TYPES
102 (294 5 1
51 7 5 1
ESTIMATED CAPTURE
CN GROLP BINDING EFERGY (EV) CRLSS SECTICN
1 Co G0
2 Ga( 0.0
3 0.0 C.0
4 CoC C.C
5 Ua.0 G.0
3 0.0 C.0
1 [ON g C.C
8 U0 0.0
9 (el 0.0
10 Gl C.0
Iy} (R ¢ 0.0
1¢ [V ¢ C.0
13 0.0 C.0
14 CoC C.C
19 0.0 0.0
16 0.0 0.0
L7 GaG [N Y
ls Ua0 C.0
19 [e 0.0
20 GG 0.0
21 [N g C.0
272 [ON G G0
Z3 0.0 C.0
<4 [ CeC
25 [N ] [C ]
26 0.0 G.0
21 Gt [N
24 0.0 0.0
29 vel C.C

ED RESUNANCE POINTS
PRUCESSES
A PROCESSES
-TU-GAMMA PROCESSES
CF FAST NEUT DATA
OF THERMAL NEUT DATA
OF YIELD DATA
OF GAMMA DATA

2 a7, 1499,

VALUE= 4,269408E-01
VALUE= 4.438827E-01
VALUE= 3.,019351E-01
VALUE= 2.803810E-01
VALUE= 4.372485E-C2

FRACT
FRACT
FRACT
FRACT
FRACT

DEV=
DEV=
DEV=
DEV=
DEvV=

1.890092E-04
-8.567CT3E-05
1.24430G1E-05
~1.573125€E-05
-5.384542E-05

8TT-01



30
31
32
33
34
35
36
37
38
39
40
4l
42
43
44
45
46
47
48
49
50

Ca0

GaG

CeC

G.0

4.674317E
3.578379E
3.461382E
3.732487E
4.2068645E
3.93236lE
2.622101E
2+543021E
4.617609E
G.449979E
1.919735E
3.9875178E
3.129361¢E
2.398118E
4.200459E
1.C47166E
4.500527E

THIS NUCLIDE bAS THE FCLLOWING

602.

516. 504,

2-D GAMMA PRCCESSES

MY

1 504

2 516
NUCL IDE

LEMNGTH ORDER
1l 5
12 4]

06
(1]
[+1
06
06
06
05
05
05
05
06
(91
05
05
05
(]
06

1.3325517E-06
5.882851E-06
9.615617E-06
1.254653€E-05
1.480241E-05
1.658052E-05
2.116559E-05
3.671$5717E-05
4.480760E-05
€.515472E-05
9.485768E-05
1.380170£-04
2.00813¢€E-04
2.521822€E~-04
4.251224E-04
6.614375E-04
24.7C€341E-03

1-0 GAMMA PRCCESSES

527.

(o =]

1274 HAS BEEN CHECKED

501. 1527.

611-0T
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1s
28
cr
4%
5%
6%
7%

o7

ARRAY

ARRAY

ARRAY
ARRAY
ARRAY

ARRAY

50

50

25

25

ENTRIES

ENTRIES

ENTRIES
ENTRIES
ENTRIES

ENTRIES

AMPX MASTER LIERARY NUMBER

NUMBER OF NLCLIDES

1

NUMBER OF NEUTRCH GRCUPS

FIRST THERMAL GRCUP

NUMBER OF GAMMA CRGUPS

50

25

READ

READ

REAC
READ
READ

READ

26

50

-0t



NEUTRCN GKOLP DEFINITICNS AND WEIGHTING FLUXES

FINE GROUP

X NS WA e

BRGAD GRUUP

(=N R AL

UPPER ENER
le491b25E
1.221403€
1. C00000E
Y.l 7308E
6. 703202E
5.4805117E
4.453294F
3.678199¢
3.011945E
2.465972E
2.0186S68E
La€52G91E
1.353355¢
1.108C23¢€
9.(71815E
7.4271376¢
6.Cul01l6E
4.578716E
4.CT6229E
343373364k
2. 132579¢
2.237083E
1.831569E
le435562E
1.227736E
8.651713¢k
5.2471533E
4.006781E
3.1482790C
2.478759¢
1.930459E
Lo 50(3443E
T.k0iT62t
4.307434E
3.354635E
2.€12593E
2.034€89E
L.5€4€18E
1.234101€
Y.611191¢t
4.5400C5E
2e1445406L
1.013012¢
4.185130E
242060335k
1.067707E
5.(43490E
2.382376E
1.125354¢
44140001E~
1.600000t -

UPPEK ENE
1.491825¢
240189608t
2.732379¢
1.930459E
4,.540005t
1.00GG00E

GY
i
07
07
06
06
06
Cé
06
06
Q6

03
03
03
03
03
¢3
03
(V4
G2
02
02
cl
01l
01
(¢
00
29
01
05

RGY
o7
U6
05
04
02

-05

UPFER LETHAR
~4.0G0CC3E-
=2.0C0CC3E~

.0
1.656SS5E~
34669966k~
5.€5956695¢€E-
T.S9SSEEE~
G.G55G8EE~
1.1956S9E
1.3595S6E
«£65SS8E
1.7999¢S8E
1.599¢S8E
2+1666S5¢E
2+3955SSEE
¢e555SSEE
2«195SS1E
2+5955S8E
3.1999STE
3.3669¢17¢
32.599¢58¢E
2.7995%¢1E
34689S5STE
4.1595¢7E
4.3G56S8E
4.745998¢E
5.2455%1E
5.495681¢E
. 14565517¢E
545G5SSTE
t.245951¢E
€.4555S7E
T.246SSTE
1.149SS8E
7.969551E
€424SSSTE
€.4555¢7C
€. 7455¢7E
€.59G9STE
$.24GS¢TE
S.SGSSSEE
1.015CC0E
1.1500CCE
1.225CCCE
1.300060€
1.235CCCE
14500 CCE
1.525CCCE
1.€000C0¢E
1.€665%CEE
Ze1€31C1E

LPPER LETHA
=4.CLCCC3E
1.5656%6E
3.5956S6E
£.2459%S1E
G.566658¢E
¢e1621C1E

GY
Ci
Gl

Cl
01
0l
Gi
0l
00
[40]
co
o]
co
00
GO
Qa
00
00
co
[¢]¢]
[¢]¢]
[#]4]
00
[¥14]
Go
00
co
Q0
00
Ou
[y
ce
[y
GO
(44
(¢
00
co
Q¢
co
¢
cl
C1
Cl
ol
0l
(Y
cl
c1
Cl
0l

RGY
~C1
GC
ocC
cC
0¢
01

GROUP FLUX

1.C0CGCOE
1.0060000E
1.00000GE
1.0C0CC0E
1.000UC0E
1.00000C0E
1.0C0CCCE
1.00000GE
1.000000E
1.COCGCCCE
1.G00600E
1.000000¢
1.0CGCGCCCE
1.000000E
1.000000€
1.0CCCGGOE
1.000000E
1.000000E
1.06000C0OE
1.000000E
1.000000E
1.0000CGE
1.000000¢E
1.00000C0E
1. 0GO0GCOE
1.000000E
1.000G00E
1.00006G0E
1.000000¢€
1.0000G0E
L.0¢00C0E
1.000000€E
1.0600CGE
1.0000GCUE
1.CG0CUGCE
1.000000E
1.6000C0E
1.006CCCCE
1.0000GUE
1.0000CCE
1.000(CCE
1.0000CGE
1.000000€
1.0GO0CGE
1.006G00E
1.000000E
l.cCo0G00E
1.00006C0E
1.000000E
L.600CC0E

¢o
G0
00
ce
30
uo
00
00
00
oc
Q0
00
co
Q0
00
(44
00
00
(o] 9]
00
00
uG
00
00
a0

[€1¢]
[}
80
GO
g4
20
oc
ol
00
616

GRUUP FLUX

1.COCO00E
1.000060GE
1.000000E
1.00CGG0E
1.000000E

Gl
ol
0l
cl
01

BROAD GROUP

-0t



GAMMA GROLP DEFINITICNS AND WEIGHTING FLUXES

-
f
L
=)
)

Lo N VI VT N

BRCOAD GROUP

[V R T N

CARBON Y4 (1274)

UPPER ENERGY
1.300000E 07
1.C18700E 07
7.598299E 06
6.213699E 06
%« 920999E 06
3.859899E 06
3.02T7699E 06
2.374799E 06
1.862799€ 06
1.461G99E 06
1.146099E 06
8.589599E 05
7.051299€E 05
5.530899E 05
4.338299E 05
3.402899E 05
2.€69199E 05
2.093699E 05
1.642199E 05
1.248099E 05
1.01C399€E 05
T.525194E O4
6,21E400E O4
4, ET60GOE 04
3.,E24700E 04
3.000000E 04

UFPER ENERGY
1.300000€ 07
3.859899¢ 06
1.146099t 06
3.402899E 05
1.010399¢ 05
3.C00000E 04

XSEC 1D 1 2
6RP.
1 1.5€204E 00 1.34622E
2 2.£7525¢ 00 2.87529¢€
3 4,3E€77E CC 4.386117€
4 4.71122€ 00 4.71121¢€
5 4.32916¢ 00 4.72869E

PO ELASTIC

GRP.

1

1 1CC1CC)
2 1.20C38E (O

3

00
00
GG
00
00

UPPER LETHARGY
=2.€23643E-01
-1.%$50841E-02

24233557€-01
4.86621E4E-01
1.690724E-C1
9.515441E-01
1.1947¢&1€ 00
1.431¢72E CO
1.680505E 00
1.$233%6E 00
Z.166221E CO
2.409101E 00
2.651958E 00
Z2.ES4819E 00
3.137€€8E 00
3.380542€ 00
31.,€233%1€ GC
3.€866238E 00
4.105134E 00
4.352002€ GO
4.594825€ 00
4,8377(8E €O
5.0805€4E 0O
5.223420€ 00
5.566275€E 00
5.,809143E 00

LPFER LETHARGY

-2.£23¢€43E-01
9.519441E-01
Z.166221€ OC
3.380%428 OC
4.5%4€25E OC
5.809143€ OC

(MT= ¢)~--CARBCN vé4 (1274)

GRP. 2
1002¢02

2.58354E 00 4.09154E 00

1.45836E-01

GROUP FLUX
1.0000C0E 00
1.0000CCE 00
1.000000E 00
1.000000& 00
1.0G000CE CO
1.000000E 00
1.000000E 00
1.0000C0E 00
1.000000€ 00
1.000000€ 00
1.0000C0E GO
1.000000E 00
1.000000E 00
1.0060G00E 00
1.000000€ 00
1.0000C0E 00
1.000000E 00
1.000000E 00
1.000000€ 00
1.060000E GO
1.000000€ 00
1.000000€ 00
1.060060E 00
1.000000E 00
1.000GG0E GO

GROUP FLUX
5.000000E 00
5. 000000 00
5.000000E 00
5.00000CE 00
5, 0GOOGOE 00

BROAD GRGUP

VMU S S DWW Wwmim i m == e

27

4.17223E-02
G.06
0.0
8.19306E-06
4.6595TE~0G4

1274
1ol 102
4417223E-02 0.0
U.0 0.0
0.0 0.0
8419306E-06 8.19306E-06
4.65957E-04 4.65957E-U%

GRP. 3 GRP. 4 GRP. 5
2€C3CC3 3604004 4005005
4.61G97FE 00 4.7286%E 00

2.91iE2E-01 2.95226E-01 1.00229E~01

1099

2.00000E
1.99999¢€
2.64999E
3.74999¢
1.38585E

TOENTIFIER

00
GG
[+
00
Gl

1274

740!



Pl ELASTIC (M7= 21~~CARBLN V4 {1274)
GRFP. 1 GRP. 2 GRP, 3 GRP. 4
1 1061001 1002002 2003003 3004004

2: 1.04517€ €0 1.47261E Q0 1.15075E CC B8.£9725E-G1

3 ~1.66128E-01 -24334£4E-01 -245%9313E~-01
P2 ELASTIC (MT= 21--CARBCN V4 {1274)
GRP. 1 GRP. 2 GRP, 3 GRF. 4
1 1¢01¢C) 1002002 2(03603 3C04004
2 1.78140E €0 2.30687E~U1 9.49656E-02 4.60626E-02
3 Ba28331E~G2 ~5.40C005E~02 ~3,453495E-02
P3 ELASTIC (M= 21--CARBON V4 (1274)
GRP. i GRP» P4 GRP. 3 GRP. 4,

1 1001001 1002002 2¢G3¢03 3604004
2 1.22S7SE (0 5.55234€~03 3.59546E~03 1.78447E-04
3 ~1.63046E-02 -4,18211E-03 ~1.41429E-03

P4 ELASTIC {MT= "2)~-CARBCK V& (1274}
GRP. 1 GRP. 2 GRP. 3 GRP. 4
1 1661001 1002002 2003C03 3GC4004
2 6+92084E~C1 ~3.32974E-03 7.18760E-04 8.51267E-04
3 1+ 2772BE-02 -5.,455C2E~C5 1.45€53E-C4
P5 ELASTIC {MT= 2)=~CARBCN v4 (1274)
GRP, 1 GRP. 2 GRPa 3 GRP. 4
1 1001661 1oN2062 28G3€603 3604004
2 2.59818E-(1 —1«13107E-03 -2,2114G€~03 ~2.96711E-03
3 ~4279294E~03 ~1.00256E~-04 -3.86062E-04

PO (NyN*) LEVEL 1 (M7= 51)--CARBCN v4 (1274)

GRP. 1 GRP o 2 GEP. 3
1 1CC1C01 1001C62 1(CICC3
2 1.12454E-C1 2.%8290E-02 8.71516t-04

PG (NoN') EVAP {MT= . 91)~--CARBCN V4 (1274]
GRP. i GRP Z GRP . 3 GRP. 4
1 1601001 1001002 1€61C03 1601004

2 9.95055E~€3 1.$97335E-02 1.21997E-03 7.334476-06

GRP»: 5 °

4005005
8.02632E~01
~8.86644E-02

GRP, 5
4005005
3442438E-02
~1.11665E£-02

GRP 5
4005005
3,12916E-05
~3.95866E~04%

GRP. 5
4005605
~3.72168E-05
1.33181E~05

GRPa 5
4305065
1.39481E-04
6.02467E~05

GRP . 5
10010G5
420904 1E~-09

TDENTIFIER

IDENTIFIER

IDENTIFIER

IDENTIFIER

IDENTIFIER

IDENTIFIER

IDENTIFIER

1274

1274

1274

1274

1274

1274

1274

HeT-0T



PO

Pl

P2

P3

P4

PS5

WIN -

N -

N

N g

GRP. 1

40G65C01
1L.T3E53E~4(4
3.0817¢E~(o

GRP. 1
1¢ClCC1

GRPe H
161001
.0

GRP. 1
1€01G01
0.0

GRP. 1
1601601
0.0

GRFP. 1
1€01001
0.0

{MT= 102)——CARBCN V4 {12714}

GRP. 2 GRP, 3 GRP. 4
4005002 3(03¢C3 4004004
1.68332E~04 0.0 6.0

2.90048E-0C0

(M= 102)--CARBON V4 (1274)
GRP. 2 GRP. 3 GRFP. 4

2062002 3CC3C03 4004004
G.0 6.0 .0

(MT= 102)--CARBON v4 (1274)
GRP . 2 GRP. 3 GRP. 4

2002002 3¢03CC3 404004
G.0 6.0 0.0

(MT= 102)-~CARBCN V4 (}274'
GKP4 2 GRP. 3 GRP. 4

2602002 3¢C3003 4004004
0.0 0.0 0.0

(MT= 102)-~CARBCN v4 (1274}

GRP. 2 GRP. 3 GRP. 4
2002002 3(03603 4004004

- 0.0 0.0 0.0

(#T= 102)~-~CARBLN V4 (1214}

GRP.a 2 GRF. 3 GRP. 4
2002002 3(03C03 4L04004
0.0 C.0 C.0

GRP . 5
5005005
0.0

GRP. 5
5005005
0.0

GRP. 5
5005005

GRP., 5
5G050C5

GRP. 5
5005005
0.0

GRP . 5
5005005
0.0

IDENTIFIER

IDENTIF IER

IDENTIFIER

IDENTIFIER

IDENTIFIER
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1274

1274

1274
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1274

1274
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PO (NsN'") LEVEL 1

GkFa 1
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Pl (NyN®) LEVEL 1

GRFa 1
1 1CG1CCl
2 G

P2 (NyN') LEVEL 1

GhP. 1
1 1¢C1cc
¢ 1.611E%E-(L

P3 (NyN') LEVEL 1

GRP. 1
1 1CCLCC ]
2 0.0

P4 (NsN') LEVEL I

GKP., 1
1 1ceicel
2 ~3.22210€-(3

P5 (N,N') LEVEL ]

GRP. 1
1 1C01CC)
2 U0

(MT= 51)-~-CARBCN V4 (1274)

GRP. 2 GRP. 3 GRF. 4
26062002 3(03c03 4C04004
[Py ¢ 0. 0.0

(MT=  51)--CARBCN v4 {1274)

GRP, 2 GkP, - -3 GRP. 4
2GG2C(C2 3(03CC3 4C04004
0.0 (O] C.C

{MT=  51)=--CARBCN V& (1274)

GRP . 2 GEP. 3 GRF, 4
2062(02 3003603 4C04004
Cal Jeu 0.0

(MT= 51)-~CARBLN V4 (1274)

GRP. 2 GRP. .3 GRF. 4
2062002 2.003C03 4C04004
0.0 G0 0.¢

(MT= 51)--CAKBLNM V4 (1274)

GKP.. 2 GKF. 3 GRP. 4
20602002 3(03¢03 4C04004
Cal G0 Ga.0

(MT=  51)--CARBGN V4 (1274)

GRP ., 2 GRP. 3 GRF . 4
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[UN Y 0.G 0.0
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5005005
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GRP, 5
5005005
0.0

GRP ., 5
5005005
0.0

GRP. 5
5005005
0.0

GRP. 5
5005005
0.0

GRP.. . 5
5005005
0.0

TDENTIFIER

IDENT IFIER
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1
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2.

€02

le cBET2E~D6
6, 81473E~06
1. CESELE~C4
4.25284E~03
24 27C45E~01

GRP. 1
1¢01001
53C26E-C2

GRP. 1
1¢0100C1
495S5E-(C1

GRP. 1
1C01001

3.9555SE-(1

GRP. 1
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5.132C8E-CL

516

6.20971E-0G2
9.69390E-03
3,74398E~07
0.0
0.0

5C4

3.5ST€7€E-C1
8.61715€-01
1.58211€ 00
2.48G€3E 0O
3.14CC3E 00

527

1.28872E-06
6.814173E-06
1.08961E-04
4.25284£-03
2.27045E-01

501

4.61866E-01
B8.71416E-01
1.58222€ 00
2.49389E 00
3.52553E 00

(MT= 504)--CARBGN V4 (12174)

GRP, 2 GRP, 3 GRP. 4
1002002 1(C3C03 1004004
2.73619E-01 58.C0¢37E~C1 2.038C9E 00
1.49736E-01 4.3SC85E~01 7.E1468E-01
1.28111€~01 1.49009E-01

3.66186E-02

(M7= 504)--CARBCN V4 (12174)

GRP .« s GRP. 3 GRF., 4
1002002 1003¢03 1GU4004
7.54489E-01 1.79150€ OC 1.79289E 00
3.77035E-01 6.03854E-01 -3.35578E~01
8.1643GE-02 -2.62€16€E-01
~1.,€62376€E-02

(MT= 504)--CARBCN v4 (1274)

GRP. 3 GRP. 4

1002602 1€036G3 1€G40C4
1.05892E 00 1.63405¢8 0C 1.39125€ 00
4.26TTBE-01 ~6416330E-02 -2.531656-01
-1.88193E-01 1.56122E-02
4.86128E-02

GkP . 2

(MT= 504)--CARBCN v4 (1274}

GRP, 2 GRP. 3 GRP. 4
1062¢c2 1(C36C3 1€C4004
1415564E 00 9.169€1E-01 5.92238E-01
20¢87307E-01 -34%2680E-01 -1,04C61E-01
~1.572S€E-C1 1.37CCSE=-01

1.4GETSE-G2

GRP. 5
4005005
3.14C0C3E 00
4451543E-01

GRP. 5
4005005
9.23818E~-01
—4.75383E~01

GRP. 5
40050C65
1.64590€ 00
1.51444E-01

GRP. 5
40C5C0H
2.52561E-01
~1,13551€-01

1527

2.29163E 00
9.96256£-01
3.83537£~01
1.04919€E-01
2.80368E-02
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(MT= 504)1--CARBCN ¥a (1274)
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5.00109E-02 ~5.568826E-02

2842030-02

(MT= 516¥-~CARBCN V4 (1274)

GRP.
1€¢030C3
T.4871STE-(7
1.93878E-(2
1.241%4E~(1

Wi

WELL I'LL BE CAMMED---YCOU HAVE CGLLAPSEL A WHCLE MASTER INTERFACE
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CHECKING TCLERAMCE= 1.00000E-03 PER CENT

AMPX NUCLIDE 1274 CARBUN V4 {(1274)
HAS THE FCLLUWING DATA
RESOLVED RESONANCES
TEMP IND 1-D NEUT PROCESSES
TEMP LEP 1-0 NEUT PROCESSES 1-D GAMMA PROCESSES
2=0 GAMMA FROCESSES 2~0 NEUT-TU-GAMMA PROCESSES
FISSICN YIELDS 1274 ENDF MAT OF FAST NEUT DATA
1274 ENDF MAT OF THERMAL NEUT DATA
1274 ENDF MAT OF YIELD DATA

UNRESOLVED KESONANCE PUINTS
2-D NEUT PROCESSES

oNvNC oo
Ny WO

33 RECORDS FCHR NUCLIDE € ENDF MAT OF GAMMA DATA
THIS NUCLIDE HAS THE FOLLOWING 1~C NEUTR(N PFQCESSES
l. 2. 4. 21. 101, 162. 107. 1699,
2-0 NEUT PRCCESSES
MT LENGTH ORDER TEMFS
1 2 14 5 0
2 51 6 G C
3 91 10 0 4
MT= 4 GROLP 1 MATRIX SUMS TO 1.741C€4E-01 AVERAGED VALUE= 1.740999F-01 FRACT DEV= 3.731711€-05
2-D NEUTRUN TC GAMMA TRANSFERS
MT LENCTH ORDER TYPES
1 102 12 5 1
2 51 10 5 1
ESTIMATED CAPTURE
NEUTKCN GROLP BINDING ENERGY (EV) CRCSS SECTIGN
1 G0 G.0
2 (e C.C
3 00 0.0
4 4,0969¢6E 06 £a1S3657E-G6
5 4a.13999¢E (6 4.€59565E-04

THIS NUCLIDE HAS THE FOLLOWING 1-D GAMMA PRCCESSES
602. 516, 504. 521, 501 1527.

2-0 GAMMA PRCCESSES

MT LENCTH ORDER
1 504 Zl1 5 c
2 516 12 G G
NUCLIDE 1274 HAS BEEN CHECKED

0sT-0T
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MSC
MMT
MnT
MXT
MCR
M XX
MS

IRE
1QM
1PM
PP
1£G

0% ARKAY 9 ENTKLIES READ

1% ARRAY 12 ENTRIES REAU

T

M

S

NUNMEER OF EXTRA CRCSS SECTICAS

NUMEER OF NUCLIODES FRUOM MASTER LIBKARY

NUNMBER CF NUCLIDES FRCM Xx=StCT LIBRARY {(LCG 2)
NULMEER OJF NUCLIDES FRCM X-SECT LIBRARY {(LLG 3)
ANISN/ZEOT/MGRSE CUTPUT TRIGCER

TLTAL (RGSS SECTIOGN PUSITICA

WITRIN=GROUP SCATTERING CRC3S SECTICN PGSITIUN
NUMBER UOF RESUNANCe CALCULATICNS

TABLE LUNGTH FUR CRCSS SECTICAS

1S AN (LD ANISN LIBRARY MCUNTEC ? (O/1:NC/YES)
OLTPLT UPTICN TRIGGER

PRINT CUNTRUL -~ ANISN GUTPUT

THE STURAGE ALLGCATELD #CR THIS CASE IS 7424C WCRDS

2% ARRAY 1 ENTRIES READ
(2}

GENERAL INFUKMATICN CCNCERNING CRCSS SECTICAN LIBRARY
TAPE IDENTIFICATLUN NUMBER 26
NUMBER OF NUCLIDES CN TAPL i
NUMBER OF NEUIRON ENERGY GROUPS 5
FIRST THERMAL NEUTKCN ENERGY GRGUP 5
NUMBER QF GAMMA ENLRGY GRCUPS 5

XSORN TAPE 26

NUCLIDES FRCM XSORN TAPE

1

CARBGN V4 (1274)

CARBUN V4 (1274)

t S

CNCO=-O

coCcooT

1274

10t



AN ANISN LIBRARY WILL BE MADE CON TAPE 20
5 NEUTRCN GROUPS AND 5

FOR
IHT= 3
IHS= 4
I7L= 13

PHICH ALLOWS

THE LIBRARY CCNTENTS ARE

NOG
10

¢
OOV S WN

-

h-]
2

@ =N W -

ITL ICT
13 g

GRP. 1
4.17223E~C2
6.0
1L.562CEE €0
1.32283E €O
0.0
0.0
C.0
0.0
0.0
0.0
P SN.

GRP. §
4.25284E-(3
0.0
2.49385E €0
2.C38CSE (O
7.81468E-(1
1.49CCSE-(1
3.6618€E-€2
0.0
P SN.

GAMMA GRCLPS

9 DOWNSCATTERS

0 UPSCATTERS

GRP. 4
8.19206E-06

1D TITLE

1 PO DATA FOR CARECN V4 (12742
GRP. 2 GRP. 3

0.0 0.0

0.0 0.0

2.87529E GO
2.58354E 00
1.95399E-01
0.0
0.0
G.0
0.0
G0

11 THRU PSN. 13

GRP. 10
2427045E-01
0.0
3.52553E 00
3.14C03E CC
4.51543E-01
0.0
0.0
0.0

S THRU PSN. 13

4.3E617E OO
4.09154¢ 00
2.91152€~01
2.,09189E~03

0.0
0.0
c.0
0.0
AME

SAM

SAME 485 ABCVE

AS AECVE

0.0
4.71121€ Q0
4.,61C97E 00
2495226E-01
GG
3447€-06

oo O w

GRP. 5

44 65957E~04
0.0
4.72916E 00
4. 72869E 00
1.00229€~01
0.0
+09041E~09

0
0
0
0

[o =3 o =}

GRP. 6
1.28872€-06
0.0
4.61866E-01
8.53026E-02
1. 78853E-04
3.C8LT6E-CS
0.0
0.0
1.38384E-01
0.0

GRP. 7
6.81473E-06
0.0
8., 71416E-01
2.73619E-01
1.49736€E-~01
1.68332E-04
2.90048E-06

cCoo

«0
0
«0

GRP. 8
1.08961E-04
0.0

1.58222E CC
8.00638£-01
4. 58473€-01
2.52305E~01
0.0
0.0

XSDRN ID

1274

gI-0t



THE LIBRARY CUNTENTS ARE

NGOG ITL 1CT
10 i3 [¢]

10

TITLE

5 P4 DATA FUR CARBON V4 {1274)

PSN. GRPo 1 GRP. 2 GRP, 2 GRP. 4
1 0.C Cel (¢ C.C
P SN. 2 THRU PSN, 3 SAME £S5 PEOVE
4 6.92084E-(1 —3.32974E-03 T.1E7€0E~04 B8.51367£-C4
5 0.0 1.27728E-02 -5.455C2E-C5 1.45E53E-C4
6 0.0 0.0 G.0 [
T 0.0 0.0 0.0 .0
8 0.0 .0 C.0 C.C
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
P SNa 11 THRU PSN. 13 SAME AS ABCVE
PSN. GkP. § GRP. 10
1 0.0 0.0
PSN. 2 THRL PSN. 3 SAME AS ABCVE
4 1.293C8E-C1 2.14179E-02
5 ~9.16773E~(3 -%.55401€-03
6 -lul2€22E-(1 (.0
7 ~4.93551€E~(2 0.0
8 0.0 0.0
P SN. G THRU PSN. 13 SAME AS FEGVE
THE LIBRARY CCNTENTS ARE
NOG ITe I1C7 I TITLE
10 13 [¢] © P5 UATA FOR CARECN V4 (1274)
P SN GRP. 1 GRP. 2 GkP. 2 GRP. 4
1 C.0 G C 0.0 G.0C
PSNe 2 THRU PSN. 3 SAME AS LECVE
4 2.59818E-C1 —-1.13107E-03 -2.21149£-03 -2,56111E-03
5 0.0 ~4.79294E-03 -1.00356E-04 -3.88062E~04
6 V.0 C.0 'y Y Gof
7 0.0 0.0 g.u GuC
P SN. & THRU PSN. 13 SAME AS 2ECVE
P SN, GRP. 9 GRP. 10
1 0.0 c.Q
P SN, 2 THRU PSN. 3 SAME AS £ECVE

4 2.09449t-(¢

G T71533E-04

5 ~6.430138E-(2 -3.14026E-03
6 -5.58E26E-(2 (.0
7 2.84203E-(2 0.0
8 0.0 0.0
P SN, 9 THKU PSN. 13

SAME £S PECVE

GRP. 5
0.0

-3.72168£-05

1.33181E-05
V.0
0.0
0.0
O
0.0

GRP. 5
0.0

1.39481lE-04
6.02467E-05

Ve
0.6

XSDRN ID 1274
GRP. 6 GRP. 7 GRP. 8
0.0 0.0 0.0
54651 79E-01  1.00499E 00  4.17495E-C1
0.0 4.070358~-02 -2.32489E-01
0.0 G0 1.19826E~02
0.0 G.0 0.0
C.0 0.0 0.0
=3.22210E-03 O.0 0.0
0.0 0.0 0.0
XSDRN 10 1274
GRP. & GkP. T GRP. B
0.0 G.0 0.0

64 37786E-01 T.44298E-01 2.54130€-G1
0.0 -1.8%479£-01 -2.191%1E-01
0.0 0.0 5.00109E-02
GaG Q.0 0.0

weT-0T
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THE FOLLOWING CROSS SECTIONS WERE FOUND TO PLOT

IDENT MT PLT SRC NP NR FLC EHI XL0 XHI TITLE
1 1274 1 1 1 51 51 1.000F-05 1.492E 07 1.161EF 00 4.732F 00 CARBON V4 (1274)
2 1274 1 2 1 15 15 1.000F 06 1.492F 07 1.161F 00 2.554E 00 CARBON V&4 {1274)
3 1274 4 3 1 51 51 1.000F-05 1.492F 07 4.372E-02 4.569E~01 CARBON V4 {1274)
4 1275% 4 4 i 15 15 1.000F 06 1.492F 07 4.372E-02 4.569E-01 CARBON V4 (1274)
5 1274 107 5 i 15 15 1.000% 06 1.492F 07 2.866F-04 1.701E-01 CARBON V4 (1274)
6 1274 1 1 3 401 2 1.0005~05 2,000E 07 7.300E-01 6.023E 00 6= C- 12 ORNL EVAL-DECT3 F.G.PEREY AND
7 1274 1 2 3 364 1 1L.900F 06 1.000F 08 7.300F-01 6.023F 00 6— C— 12 ORNL EVAL-DECT3 F.G.PEREY AND
8 1274 4 3 3 g1 1 4.800F 06 2.000F Q07 8.000E-D3 4.802E-01 6~ C- 12 ORNL EVAL-DECT3 F.G.PEREY AND
9 1274 4 4 3 39 1 1.000F 06 1.000€ 08 B.000&E-03 4.802E-01 6~ C- 12 DORNL EVAL-DECT3 F.G.PEREY AND
10 1274 1C7 5 3 33 1 1.C00F 06 1.000F 08 1.000E-03 3,.28B8E-01 6- C- 12 ORNL EVAL-DEC 73 F.G.PEREY AND
PLOT SEQ MT SYMBOL SOQURCE
1 1 1 0 MAST
1 6 1 1 ENDF
2 2 1 0 MAST
2 7 1 1 ENDF
3 3 4 Q MAST
3 8 4 1 ENDF
4 4 4 g MAST
4 9 & 1 ENDF
5 5 107 0 MAST
5 10 107 1 ENDF

L1-0T
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11.0 MISCELLANEOUS USEFUL INFORMATION

N. M. Greene J. L. Lucius
L. M., Petrie

This catch—-all section is intended for more detailed descriptions

of certain AMPX features which may require some user knowledge for very

specialized applications. Included are material describing:

AMPX Input/Output Assignments,

AMPX Operating Instructions with the IBM 360,
AMPX Master Library Interface,

AMPX Working Library Interface,

Built-In Response Functions,

Built-In Energy Group Structures,

Weighting Function Library.

11.1 AMPX Input/Output Assignments

An execution of AMPX can require a variable number of I/0 devices

to be assigned, depending on what modules are executed, what operations

are performed, and how many ENDF/B libraries are mounted. Several

modules have override provisions on logical assignments such that it

is impossible to absolutely specify all the devices which might be used.

However,

most operations will use default assignments. Table 11.1 is

an attempt to give some idea as to the interactions of the various

modules in their use of logical assignments. The following abbreviations

are used:

* W P o W W =
!

device is written by this module
scratch device

device is read by this module

must be direct-access scratch device
AMPX standard multigroup interface
card punch

override provision in this module.

Combinations of these symbols should be read as follows: AW% -~ AMPX

interface written by this module with override provision, etc.
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11.2 AMPX Operating Instructions with the IBM 360

An IBM 360 procedure for executing AMPX has been developed and
catalogued in the ORNL IBM 360 operating system. The procedure defines
the job control language needed to execute a prevalent class of AMPX
problems and incorporates enough flexibility to permit a user to adjust
the procedure to accommodate other jobs of interest.

Familiarity with the contents of the procedure will be especialily
useful in designing the job control language needed for executing AMPX
on computing systems external to ORNL. A sample procedure is listed in

Fig. 11.1.

11.2.1. Use of the AMPX Catalogued Procedure

A number of symbolic parameters are established in the procedure
with default values defined. By overriding these default values and
including additional DD cards as required, the user designs a set of
JCL required to solve a particular problem.

Execution of AMPX in the simplest mode via the catalogued procedure
is accomplished by the use of the following job control language cards:

accounting card

// EXEC AMPX

//GH.SYSIN DD *

(AMPX case data)

/*

These cards execute the procedure with all symbolic parameter default
values intact and with no DD statements added or replaced. In general,
the simplest mode limits the problem to one that requires no compilation,
uses no tapes, and executes with the default allocation of disk space.
Adjusting the procedure to accommodate other types of problems will be-
illustrated first by defining the symbolic parameters and their default
values followed by several specific examples which override default

values and add or replace DD cards.
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/7/78¥PX PROC FTL3=NULLFILE»FT20=NULLFILEFTZ1=NULLFILE FT22=NULLFTLE,
/77 FT2B=NULLFILEsF13=14NCB=1DCR=(RECFM=FR,LRECL=H0s2LKSTZE=3200) vy
/¢ TAPE=VUNIT=TAPEGsLABELS (yNL) «DISP=0LDsVOL=SER=14BLKS=921,BLKL=6000,
/7 SPC=tUNTT=SYSDANISP=(MODIDFLETE) ¢ SPACE=(TRK40) 7,

/7 XLACS=XI_ACSt| APHS APHINDTXS=NPTXSsLOAN=LOAD s ANISO=ENDF ILE

/7 DCBV=DCB=(RFCFM=VBS,LRECL=XsBLKSIZF=1,UPDATE=ENDF ILE

/7%

/7% L, M. PETRIE 8LnG 60028 EXT 3-1910

/(% o

/7/LKFD EXEC PGM=TEWLREGION=150KsPARM=QVLY

7/7SYSLIB DD DSN={ MP.LIB+UNTT=2314,4VOL=SFR=NUCLIBsDIGP=5HR

7/ D0 DSN=SYS)  FURTLISIDTSP=SHR

7/ DD DSN=SYS1,LOGLIB,0IqP=cHR )

//7SYSLIN DD UNIT=23149VOL=QER=NUCLIRsDTSP=SHRIDSNELMP ,AMPX ,OVLY ( INPUT)
77 DD ASPCHEDCR4DSN=8RELNAD .

7/ DD DSN=LMF AMPX,OVLY (RUPNATE) yUNIT=23149VOL=SER=NUCLIBDISP=SHR
/7 pD  DDNAME=SYSIN

7/SYSLMAD 0D DSM=R&LTBRARY,UNTT=SYSDAYDISP=(NEW,PASS),

Va4 SPACF=(TRK ¢ (30042095) +RLSF)

/7/SYSPRINT DD SYSOUT=A

/7/7SYSUT1 DD UNIT=SYSDAGSPACE=(CYLe (Hsl))

//MONULES ND DOSN=LMP _LIZRARY ¢ UN[T=2314,4 VO =SER=NUCLTB«NISP=SHR
/7/70VLY 0D DSN=LMP AMPX,OVLYsUNTT=23149VOL =SER=NUCLIR¢NISP=SHR

/7%

/7% DEFAULT SIZE FOP LAPHNGAS IS 65000

/7%

/7/LAPHOR DD &SPC4&DCBeDSN=2 841 APH

/7 0D UNTT=2314,V0L=gER=NUALI®,DISP=SHR s NSH=JLL « AMPX .| AGAS

/7%

/7% DEFAULT SIZE FOR NPTXS IS 87000

/7%

//NPTXS DD §SPC48DCBsDSN=RLENPTXS

/7 BD UNIT=2314,VOL=SER=NUCLIB,NISP=SHR +DSN=LMP . AMPX NPTXS

/7%

/7% DEFAULT SIZE FOR xLacS IS 45000

7/XLACS DD UNIT=2314,VOL=SERANUCLIBsDISP=SHR sDSN=NMG . AMPX o« XLACS
/7%

//*% THESE XLACs DD CaRDS WILL BE CHANGED WHEN ANISOTROPIC
/7% INELASTIC RECOMES THE STANDARD VERSION
/7%

/7/ANTSO DD &SPC,ADEBDSN=&5AXL ACS

// 0D UNIT=2314,VvOL=SER=NUCLIR,DISP=SHR«NSN=LMP ,AMPY ,gVLY (§AN]S0)
/7/XLACSP DD VOL=REF=#,MODULESyDISP=SHRyDSN=JEW.NMG13270.ANTIS,SCAT
74

V4 END OF XLACS CARDg

/7%

/7/G0 EXEC PGM=AMRXSREGION=270K

/7/AMPXPRNT DD SYSOUT=A

/7/STEPLTB 0D DSN=&&LIBRARY.DISP=(0LDsDELETE)

7/ DD UNIT=2314,VOL=SER=NUCLIB,DISP=SHRyDSN=LMP ,LIBRARY

Figure 11.1. AMPX 360 procedure in use at ORNL.
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/7%
77%
’7%
/7%
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FTO1FCG0)1 SHARES SpACE wITH FT14F081
FTO3F0n1 SHARES SpPACE WITH FT15F001
FT0aFdn] SHARES SpaCE WITH FT31F001

7¢SHAKE] DD DSN=88SHR14SPACE=(TRX (50905)) oUNIT=SYSDA,DISP=(,DELETE)
7/SHAREZ DD DSN=ASSHR3,SPACE=(TP<y (50630%5)) yUNIT=SYSNA,DISP=(DELETE)
//SHAREG DD DSN=RA&SHR&4 4 SPACE=(TRKs (50905)) sUNIT=SYSNA,NDISP=(,DELETE)

/7%
//FTOLFN0)
7/FT03F 003
//FT04Fn0)
Z//FTp5Fn0)
/7/FT06F001
/7/FT06F Q01
/7/FT0SF 001
4/FT10F 001
/7/FT11F00]
//FT12F 001
//FT13F0n)
7/
/7/FT14F001
7/FT15F 001
Z/FT16F 001
//FT17Fpn)
/7/FT18Fn0}
/7/FT1SFn0)
/7/FT20F 001
7/FT21F001
/7/FTR2Fq01
/7/FT23F001
//FT24F00)
/7/FT26F00]
//FT2BF00)
/7/FT31F001
/7/FT40F00)
/7/FT4l¥F00]
//FT42F00)
7/FT43F001
7/FT46F001
/77 PEND

oD
0
{31))
oD
DO
DD
DO
0D
]0]
] §)
DD

on
DD
0D
DD
0D
20
oD
0D
oD
0D
o)
Do
oD
oo
20
oD
20
D0
00

DSN=8ASHR196pCRVABLKS) s VOL=REF=#,SHARE1 ,DISP=(0LDsDELETE)
OSN=&&SHR31&DCBVEBLKS) s VOL=REF =¥, SHARE3NISP=(OLDsDELETE)
DSN=6&SHR4+&DCBVABLXS) s VOL=REF=# . SHARE4 ,DISP= (OLD s DELETE)
UNTT=SYSDAsSPACFE= (4809 (20491Y) ) sDCHR=BLKSTZE=480

SyYsnuT=4A

UNTT=SYSDAYSPACE=(35204(200420))
UNIT=SYSDAISPACE=(35209(200+20))
UNTIT=SYSDAISPACE= (35200 (200420))

UNIT=23144 VO =SER=VUCLIB«DISF=SHR«DSN=LMP  ENNFR4
UNTT=2314.VO_=SER=NUCLIB4DISP=SnR+DSN=LMP , THERMAL «DATA
USN=EFT134UNTT=TARPEGLABF = (&F134MNL) yNIgP=0LN,

vOL=SFR=13+5DCB

DSN=BESHR1s&PCHVARLKS) s VOL=REF=# s SHARF ] ,DISP=(OLD s DELETE)
USN=AASHR3+&DCBVERLKS) « VOL=REF =% ,SHARE 3, NISP=(OLD s DELETE)
UNTT=SYSDA0&DCHV&RLKS)9SPACF=(TRK,(10.0q))
UNTT=SySDAsRPCBYABLKS) »SPACE=(TRKY (10405))
UNIT=SYSDAs&DCHYRALKS) o SPACE=(TRKy (40N098))
UNIT=SYSDASADCBVRELKS) o+ SPACE=(TRK (10,05))
DSN=GFT204 8 TAPE 204 L0NCRVARALKL)
DSN=8FT21 48 TAPE .21 ¢ ADCBVABLKL)
OSN=&FT2248TAPE 224 ADCBVASLKL)
UNTT=SYSDAs&DCBVABLKS) » SPACE=(TRKs (10,08))
UNTT=SYSDA9&DCBVABLKS) 9SPACE=(TRK, (10,05))
UNTT=SYSDAsADCBYRALKS) +SPACE=(TRKe (15,2))
DSM=&FT28,6TAPE .28 ¢ ADCRVARLKL)
DsN:bquR4v&DCbV&BLKS)9VOL=QEF=*-SHARE400ISP=(OLDvDELETE)
uN1T=2314.v0L=SER=NucL18501$P=SHRgDSN=JLL.AMPX,MUG.DATA
UNTT=2314,VO =SER=NUCLIBNISP=SHRyDSN=LMP . HRXSECS
UNTT=2314,4 VO =SER=NUCLIB,NISP=SHR¢DSN=LMP.ALBENOS
UNTT=2314,V0 =SER=NUCLIB.NISR=SHR+DSN=LMP . WEIGHTS
UNTIT=2314,V0 =SER=NUCLIB,DISP=SHRyDSN=JEW.WTFN,LIB

Figure 11.1 (continued)
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Symbolic Parameters

10.
11.

FT13
FT20
FT21
FT22
FT28

Example:

F13

Example:

DCB

Example:

TAPE

Example:

These symbolic parameters are used to activate DD cards for
tape units with logical numbers 13, 20, 21, 22, and 28,
respectively. Default values are NULLFILE.

// EXEC AMPX,FT13=NAME

NAME consists of from one to eight alphameric characters,

the first of which must be alphabetic. Any name will suffice.
This is used with FT13 to define the file of interest on
logical tape 13. The default value is 1. The following
makes file 6 available.

// EXEC AMPX,FT13=NAME,F13=6

This is used with FT13 to describe the DCB parameters.

The default is DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200).

// EXEC AMPX,FT13=NAME,

// DCB='DCB=(RECFM=FB,LRECL=80,BLKSIZE=400)"

This is used to define the tape DD parameters: UNIT,

LABEL, DISP, V@L for logical numbers 20, 21, 22, and 28.

The default is UNIT=TAPE9,LABEL=(,NL),DISP=¢LD,V@L=SER=

// EXEC AMPX,TAPE='UNIT=TAPE9,LABEL=(3,NL) ,DISP=@LD,V@L=SER="

NOTE: “This defines the affected DD parameters for all of the units

(20, 21, 22, 28) to be the same. Uniqueness for a particular

unit may be achieved by inserting a DD card for the unit in

the GP STEP of the procedure.

LAPH
XLACS
NPTXS

Example:

These define temporary DSNAMES in the linkage editor for these
three modules. The default values are the same as the param-
eter names. This impacts on the user only when it is necessary

to compile routines to be executed with one of the modules.

// EXEC AMPX,XLACS=L@ADSET
LPADSET is the data set name assigned by default to the
SYSLIN data set in the F@RTHC step.

NOTE: Only one module may have compilation without some additional

effort. A method for compilation in two or more modules will

be illustrated in later examples.



12.

13.

14.

15.

16.

17.

L@AD

Example:

UPDATE

ANIS@

Example:

BLKS

Example:

BLKL

Example:

SPC
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This allows one to compile a new module and execute it
in the AMPX system. It requires that the new module be
given a name in the LKED step.
// EXEC F@RTHC
//SYSIN DD *

(F@RTRAN for the new module)
// EXEC AMPX,L@AD=L@ADSET
then in the LKED step
/ /LKED.SYSIN DD *

NAME FRESH (Note: Starts in column 2 of card)
//G@.SYSIN DD *
=FRESH
This parameter is provided to allow overriding computer
routines in NITAWL, XSDRNPM, and KEN@ (these modules are
accessed as load modules by AMPX).

NITLUPDT NITAWL
Set UPDATE = XSDNUPDT to UPDATE XSDRNPM
KEN@UPDT KEN@

One also must set LPAD=L@ADSET.

This is used to select a version of XLACS which provides
anisotropic processing for the inelastic scattering
reaction. The default of ENDFILE selects the standard
XLACS version with isotropic processing for inelastic
scattering.

// EXEC AMPX,ANIS@=ANIS®

This defines the BLKSIZE for the scratch disks used in
AMPX, The default is 921 bytes; the overriding value
must be specified in bytes.

// EXEC AMPX,BLKS=400

This defines the BLKSIZE for the tape data sets, logical
units 20, 21, 22, and 28. The default is 4000 bytes.

// EXEC AMPX,BLKL=3000

This implements a special set of DD parameters used to
facilitate the flexibility of the procedure. Procedure

designers may encounter a need to change the default of



11-8

UNIT=SYSDA,DISP=(M@#D,DELETE) ,SPACE(TRK,0). Procedure
users should not be concerned with this parameter.

18. DCBV This is used in partial definition of DCB parameters
for scratch devices and tapes in the AMPX procedure. As
with SPC the user should not override the default for

this parameter.

The following examples illustrate procedure adjustments. Symbolic
parameter default values are overridden by entering the new values on
the EXEC AMPX card.

Example 1. Routines are to be compiled for execution in XLACS.
accounting card

// EXEC F@RTHC

//SYSIN DD *

(F@RTRAN S@URCE CARDS)

/*

// EXEC AMPX,XLACS=L@ADSET

//G@.SYSIN DD *

=XI.ACS

(XLACS DATA)

/%

Example 2. Routines are to be compiled for execution in both the XLACS
and LAPHNGAS modules.
accounting card
// EXEC FPRTHC
//SYSLIN DD DSN=&&PILE
//SYSIN DD *
(XLACS F@RTRAN S@URCE CARDS)
/*
// EXEC F@RTHC
// SYSIN DD *
(LAPHNGAS F@RTRAN S@URCE CARDS)
/*
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// EXEC AMPX,XLACS=PILE,LAPH=L@ADSET
//G@.SYSIN DD *
=XLACS
(XLACS DATA CARDS)
=LAPHNGAS
(LAPHNGAS DATA CARDS)
/%
Example 3. Activate logical tape number 13 and process the ENDF/B
materials located in file 7. The procedure defines logical 13 as a
nine track tape and the default DCB describes the typical BCD mode
ENDF/B library in use at ORNL.
accounting card
// EXEC AMPX,FT13=ATAPE,F13=7
//GP.SYSIN DD *
(PR@®BLEM DATA)
/*
Example 4. The addition of a DD card to make an extra ENDF/B library
available on logical unit 47.
accounting card
// EXEC AMPX
//SYSIN DD *
//G@.FT47FO01 DD UNIT=TAPE9,V@L=SER=47,DISP=(@LD,PASS),
// LABEL=(1,NL),DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200)
//G®.SYSIN DD *
(PR@BLEM DATA)
/*
Example 5. Update an existing library located on a 9 track tape,
logical 28, and create a new library on another 9 track tape, logical 22.
accounting card
/! EXEC AMPX,FT22=ANEW,FT28=A@LD
//G®.SYSIN DD *
(PROBLEM DATA)

/*
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11.2.2. AMPX Core Storage Allocation

A default allocation of 270K bytes of core storage is sufficient
to run problems in the 100-150 group class for all modules except LAPH,
NPXTS and XLACS. LAPH and XLACS require 410K bytes for that class of
problem and NPTXS requires 524K bytes.

If a module produces a message to the effect that insufficient
storage is available for execution, additional core must be provided.
How this is accomplished depends on the module affected. Many of the
modules use a dynamic core allocation scheme where the amount of core
available for data storage is automatically the core remaining in the
region allocated after the program instructions are loaded. Providing
additional data storage for these modules is accomplished by increasing
the region allocation on the EXEC card. The modules LAPH, NPTXS, SMUG,
amd XLACS do not use the dynamic allocation scheme. For these modules,
the number of core storage words available for data storage is specified
by program statements in the main programs. Providing additionél data
storage requires changing the program statements and recompiling the
affected MAIN programs. Increasing the region size on the EXEC card
may also be necessary. Data storage available in the standard versions
of these is 65000 words for LAPH, 87000 words for NTPXS, 35000 words
for SMUG, and 45000 words for XLACS. The following example illustrates
the JCL requirements and a main program to specify nnon words of
data storage for XLACS.

accounting card

// EXEC F@RTHC

//SYSIN DD *

COMMPN /DATA/D(nnnn)
CALL XLACS (nnnn)
ST@P

END

(Note: Should start in columm 7.)

/*
// EXEC AMPX,XLACS=L@ADSET,REGI¢N.GO=(Based on nnnn)
//G@$.SYSIN DD *

(PR¢BLEM DATA)

/*
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Addition of a New Module to the AMPX System

This section is intended to convey to a potential designer of an

AMPX module some basic information about a module and its interaction

with the system.

General characteristics of a module:

1.

Each module reads the problem descriptive input required for
its execution.

Any module requiring ENDF/B data accesses the ENDF/B library
directly and independently.

Each module may have a unique overlay structure.

Subroutines with the same name may appear in more than one
module. Such routines may have either identical or unique

functions.

Although the AMPX system is quite flexible, a module must meet

the following requirements to efficiently operate in the system:

1.

2.

3.

Logical 5 should be the input unit.

Logical 6 should be the unit for printed output.

Certain input/output logical units are reserved for designated
functions. These are described in Section 11.1 and new modules
should not use these reserved units for another purpose.
Multigroup data generated by a module to be passed to another
module should be formatted according to the specifications of

the general interface described in this chapter.

Although not absolute requirements, the following features are

recommended for every AMPX module:

1.

Input data should be entered in the ANISN formats described
in Section 13.0 of this document.

Flexible dimensioning should be used for core storage alloca-
tion.

The module should execute in 410K bytes of core or less.
Scratch devices should be assigned logical numbers consistent

with those designated in Section 11.1.
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JCL requirements for executing a new module in AMPX are illustrated

by the following examples:

Example 1. The HEX cards for a module named GRIME are located on a 9

track tape.

accounting card
// EXEC AMPX
//LKED.GRIME DD UNIT=TAPE9,V@L=SER=47,
// DISP=@LD,LABEL=(1,NL) ,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200)
//SYSIN DD *

INCLUDE GRIME

NAME GRIME (Note: Starts in column 2 of card.)
//G@.SYSIN DD *
=GRIME

(GRIME DATA)
/*

Example 2. The module GRIT is a member of a partitioned data set named

NMG.C@DES located on the NUCLIB disk.

accounting card
// EXEC AMPX
//G@.STEPLIB DD
// DD
// DD DSN=NMG.C@DES,UNIT=2314,V@L=SER=NUCLIB,DISP=SHR
//G$.SYSIN DD *
=GRIT

(GRIT DATA)
%

The AMPX system includes a library of the following general purpose

subroutines:

ALOCAT DA FIDO MGCWRD
ANIS DATIM FREAD MWLIST
AREAD ECHECK FSIGP PRT1D
A1DX ENERGY GNERGY READSG
CLEAR ERRO I RECTRY, COPY, JGET
CLOCK, ITIME FFPUN, FLTFX IREAD SNST
CMPS FHLPR, LETTER JLL1 TIMFAC
FIDAS, FFREAD LABL WOT

MESAGE  WTOS8
RANDNUM, RNDIN, RND@UT, FLTRN, AZIRN, GTIS@, SFLRA, AN@RM
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The library routines can be called by any module in AMPX. They are
provided to perform the types of operations common to several modules. For
example, several of these routines are for reading or writing multigroup
data. Others allocate core, clear storage and interrogate the ''computer
clock". Interested parties should seek out advice from persons directly
involved in the AMPX development for a detailed discussion of their

function.

11.3. AMPX Master Library Interface

The AMPX multigroup library formats have been designed with a
generality paralleling that of the ENDF/B point data libraries. For
example:

1. The formats will allow for neutron libraries, gamma libraries,

or coupled neutron-gamma libraries.
Resonance parameters can be passed.

3. Any number of reaction cross sections is allowed. ENDF/B

identifications are retained where possible.

4. Any scattering process can be represented anisotropically to

any order.

5. Any process can have a transfer matrix. For example, XLACS

produces a transfer matrix for each inelastic level.

6. Temperature dependence is allowed on thermal scattering kernels.

Special arrays designated "magic-word" arrays are used to compact
the potentially very lengthy transfer arrays on the interfaces. These
formats effectively eliminate zero and impossible elements from the
transfer arrays.

Four types of arrays are used in the formats:

1. The aforementioned "magic-word" array,

2. Temperature dependent 1-D arrays,

3. Temperature independent 1-D arrays, and

4

The resonance parameter array.

11.3.1. Magic~Word Array

The structure of a magic-word array is as follows:
1. 1length of magic-word string which follows,
2. magic word for first non-zero group (note that this is not

necessarily the first energy group),
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3. string of transfer elements for this group,
4. magic word for next group,

5. string for next group,

etc., etc., until the length specified in the first word is
satisfied.

A read statement for this array would contain a list:
L,(X(1),I=1,L)

A magic word is a 9 digit integer consisting of three 3-digit
integers (IILJJJKKK). The number of the group scattered into is KKK.
III is the lowest numbered (highest energied) group which scatters to
KKK. JJJ is the highest numbered group which scatters to KKK. After
the magic word, the transfer string to group KKK is in reverse order:

ITIJJJIKKK

0(JJI*KKK)

0(JJJ-1-KKK)

0 (III*KKK)

Note that the within group term does not necessarily fall in the string.



11-15

11.3.2. Temperature-Dependent 1-D Arrays

These arrays are structured as follows:

1. ENDF/B Process ID (MT),

2. Temperature in °K,

3. Average cross section for each energy group,
4.

etc., etc.

11.3.3. Temperature-~Independent 1-D Arrays

Temperature independent 1-D arrays are structured:

1. ENDF/B Process ID for lst process,

2. Average cross sections for 1lst process for all groups,
3. ENDF/B Process ID for 2nd process,

4., Average cross sections for 2nd process for all groups,
5

etc., etc.

11.3.4. Resonance Array Structure

The make up of this data array is as follows:

Mass ratio (A) for the isotope.

GPO’ potential scattering cross section.

Average statistical factor, g, in the unresolved region.

. Number of resolved resonances.

»n &~ WD

s-factor. This factor is used to determine the region over

which the Nordheim Integral Treatment is applied for a resolved

resonance.

6. Average energy level spacing, <D>, for the £ = 0 unresolved
sequence passed.
(Tp), average unresolved neutron width.

8. <PY>’ average unresolved gamma width.

9. (Ff>, average unresolved fission width.

10. Energy of first resolved resonance.

11. Fn’ neutron width of first resolved resonance.

12. Ty, gamma width of first resonance.

13. Ff, fission width of first resonance.

14. r-factor (used in Nordheim Treatment).

15. Statistical factor, g.
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16.
17.

12' As for 10-15 for second resolved resonance.

20.
21.

10+6 (number of resolved resonances) - Energies at which to evaluate
the unresolved "averaged" cross sections - low-to-high (eV).

These energies will span the unresolved energy range.

11.3.5. Master Interface Specification

The format of the master cross section interface is specified below.

Reference is made to the array definitions made immediately prior to this

section.
Record Length (Words) Contents
1 110 IDT - Interface identification number
NNUC - Number of nuclides in this
interface

NG - Number of neutron energy groups
IFTG — First thermal neutron group
MSN - Zero

Il -~ Number of gamma energy groups

I2 - Zero
13 - Zero
14 - Zero
I5 - Zero

A(1+100) Hollerith information
describing the interface

2 50 ID(1+50) Information
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. describing the first nuclide on
. the interface
. (see the description of record Rl below

for a specification of the ID arrav.)

NNUC+1 50 As for record 2 for NNUCth nuclide
NNUCH+2 2x(NG+1) Neutron energy group boundaries
(high~to-low in eV) followed by
corresponding lethargy boundaries.
NNUC+3 2x(I1+1) Gamma energy group boundaries
(high~-to-low in eV) followed by
corresponding lethargy boundaries.
NOTE: Records 2 through NNUC+l constitute a Table of Contents for
the interface. Record NNUC+2 or NNUC+3 is omitted when NG=0
or I1=0, respectively.

The following set of records is repeated NNUC times, one nuclide after

the other.
Record Length Contents
R1 50 ID(1-18) - Hollerith information

describing the nuclide

ID(19) -~ Nuclide identification
number

ID(20) ~ Number of resolved resonances

ID(21) ~ Number of points at which
to evaluate unresolved "averaged"
cross sections

ID(22) - Number of one-dimensional
neutron arrays (temperature-independent)

ID(23) - Number of two-dimensional
neutron processes; i.e., a process
which requires a neutron-neutron
transfer array
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ID(24) - Number of temperature-dependent
one-dimensional neutron arrays

ID(25) - Number of one-dimensional gamma
arrays

ID(26) - Number of two-dimensional gamma
processes

ID(27) - Number of neutron to gamma
production processes

ID(28) ~ Not used

ID(29) - Mass number (neutron equivalent)
ID(30) - ZA

ID(31) - Neutron (XLACS) weighting option
ID(32) - Identifier of neutron weighting
ID(33) - Gamma (SMUG) weighting option

ID(34) - Power per fission

(watt~sec/fission)

ID(35) - Energy released per capture
(watt-sec/capture

ID(36) - Zero

ID(37) - Number of processes with Bon-
darenko factors

ID(38)
ID(39) - Number of temperatures

Number of OO's

ID(40) - Maximum number of groups with
Bondarenko factors
ID(41) -~ Zero

ID(42) - Identifier’of gamma production
weighting function

ID(43) -~ Zero

ID(44) - Gamma production (LAPHNGAS)
weighting option

ID(45) - ENDF material number for fast
neutron data



Record Length
R2 ID(38)+ID(39)+2
R3 6 * ID(37)
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Contents

ID(46) - ENDF material number for
thermal neutron data

ID(47) -~ ENDF material number for
gamma data

ID(48) - ENDF material number for
gamma production data

ID(49) - Standard CITATION identifi-
cation number

ID(50) - Number of records for this
nuclide

(04(1),1=1,ID(38)), (T(j),3=1,ID(39)),
EL®,EHI where EL® and EHI define the
range over where the Bondarenko factors

apply

(MT3,1=1,ID(37)),
(NFi,i=l,ID(37)),
(NLi,i=l,ID(37)),
(NX4,1=1,1ID(37)),
(NYi9i=lle(37)) s
(NZi,i=l,ID(37)),
where
MT is the MT number of the process,
NF is the first group with Bondarenko
factors for the process,
NL is the last group with Bondarenko
factors, and
NX, NY, NZ are zeroes, presently.

The following 2 records are repeated ID(37) times:

R4 NL4-NF;+1 (oyr (i) ,1=NF,NL)
Infinite dilution values for the cross
section of process MT
R5 (NLi—NFi+l)*ID(38)*ID(39)

(((BF(4i,j,k),1=1,ID(38)),

§=1,ID(39)) ,k=NF,NL)



Record

R6
R7

R8

R9

Length
6xID(20)+9+ID(21)

ID(22) x(NG+1)
ID(24) x(NG+2)

ID(23) x4
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Contents
Resonance data array

Temperature-independent one-dimensional
arrays

Temperature dependent one dimensional
arrays

(MTX(1), I = 1, ID(23)),

(LX(1), 1 =1, ID(23)),

(NLX(I), I = 1, ID(23)),

(NTX(I), I = 1, ID(23)),

where MTX = the ENDF/B process identifi-
cation (MI), LX = the maximum length
of a single matrix for the ith process,
NLX = the expansion order of the cross
sections for the ith process,
NTX = the number of temperatures at
which the cross section for the
process are evaluated

nu

The following arrays are repeated for each two-dimensional neutron

process, through ID(23) processes.

R10(a)

R10(b)

R10(b+1)

T(1i)

L(i)max

L(i)max

R10(b+NL) L(i)max

R10( )
R10( )

*kkk

Li(i)max

Li(i)max

The temperature (eV) at which the
transfer arrays are given for the MTy
process

NOTE: NT = 0 will not require this
array

The Pgp array for the MI; process at Ty,
written (X(I), I =1, LX)

The Py array for the MIj process at Tj

The PNLi array for the MT; process at Tp

The Py array for the MTj process at Ty

The PNLi array for the MI; process
at TNTj_

Repeat this pattern until all neutron processes are exhausted.
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Record Length Contents

Gamma Production Arrays

Pl ID(27) x4 (Mry;, i = 1, ID(27)),

(LY, 1 = 1, ID(27)),

(NLY;, 1 = 1, ID(27)),

(wNy;, i = 1, ID(27)),

where MIY;, LY;, and NLY; have meanings
as stated in record R9. NNY; is a
data type identifier. An NNY; of
zero identifies the production arrays
for the ith process as fractiomnal
yield data. A value of one (1)
designates that the arrays are in
cross section units.

The following records are repeated for ID(27) processes.

P2 L(i)max Py neutron to gamma transfer matrix,
. written L, (X(I), I =1, L)
P(2HNLy) L(i)max PNLi neutron to gamma transfer matrix

#%%%Repeat until the two-dimensional gamma processes are exhausted.

Gamma Arrays

Gl ID(25)x(I1+1) One~dimensional gamma interaction arrays

G2 ID(26) x4 (MTZ;, i = 1, ID(26)),
(LzZy, i =1, ID(26)),
(NLz;, i = 1, ID(26)),
(NTZ;, i = 1, ID(26)) [***NT; will always
have all zeroes]
These terms are defined as for record
R9 except that they apply to gammas.

Repeat the following records for each process.

G3 L(i) The PO array for the MIZ; gamma process,
. written (X(1), I =1, LZ)
G(3HNL{) L(i) The PNLZi array for the MIZ; gamma
process

%%%*%This concludes the data for a nuclide.
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AMPX Working Library Interface

The transport calculation provided by the XSDRNPM module requires

its cross
shielding
its basic

libraries

sections in "collected" working libraries with resonance self-

effects already included. An XSDRNPM calculation can collapse

data into so-called weighted libraries. The format of these

is identical to the working library format.

The format description follows. The array formats as described

in 11.4 are used.

Record

1

Length

110

2x(NG+1)

2x(1I1+1)

50

50

50

Contents

IDT - Library identification number

NNUC - Number of nuclides on this
library

NG - Number of neutron energy groups
IFTG - First thermal neutron group
MSN - Zero

I1 - Number of gamma energy groups
I2 - Zero

I3 - 0 working library
1 weighted library

I4 ~ Zero
I5 - Zero

A(1~100) Hollerith information describing
the library

Neutron energy group boundaries (high-
to~low in eV) followed by corresponding
lethargy boundaries

Gamma energy group boundaries (high-to-
low in eV) followed by corresponding
lethargy boundaries

(Ip(1), T =1, 50) - Informa-
tion describing the first nuclide on
the library

As with record 2 for second nuclide

As with record 2 for nuclide NNUC
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NOTE: Records 4 through NNUC+3 constitute a Table of Contents for
the library. If NG or Il is zero, record 2 or 3 is omitted,
respectively.

The following block of records is repeated for each of NNUC

nuclides.
Record Length Contents
R1 50 ID(1-18) - Nuclide Hollerith descriptive

information
ID(19) - Nuclide identification number

ID(20) - Identification of working set
from which this set is derived
(weighted library only)

ID(21) - Zone number in which this
nuclide occurred (weighted library only)

ID(22) - Number of zones in problem
which produced this set (zone weighted
library only)

ID(23) - Length of Pg array for this
nuclide

ID(24) - Order of expansion of cross
sections

ID(25) - Sequence of this set in ID(26)
sets for this nuclide (weighted
library only)

ID(26) — Number of sets of zone weighted
data for this nuclide (weighted
library only)

ID(27) - Maximum length of Py arrays
for this nuclide

ID(28) -~ Number of one-dimensional
neutron arrays for this nuclide

ID(29) - Mass number (neutron equivalent)

ID(30) - ZA
ID(31) - Neutron (XLACS) weighting
option

ID(32) - Identifier of neutron weighting
function

ID(33) - Gamma (SMUG) weighting option



Record

Length

11-24

Contents
ID(34) - Power per fission (watt-sec/
fission)
ID(35) - Energy release per capture (eV)
ID(36) - Zero (watt-sec/capture)
1D(57) - Zero
ID(38) - Zero
ID(39) - Zero
ID(40) - Zero

ID(41) - Number of one-dimensional
gamma cross sections

ID(42) - Identifier of gamma production
weighting function

ID(43) - Temperature associated with
thermal scattering kernel, if any

ID(44) - Gamma production (LAPHNGAS)
weighting option

ID(45) - ENDF material number for fast
neutron data

ID(46) - ENDF material number for
thermal neutron data

ID(47) - ENDF material number for
gamma data

ID(48) - ENDF material number for
gamma rroduction data

ID(49) - Standard CITATION identification

ID(50) ~ Number of records for this
nuclide



Record

R2

R3
R4

R5

Length
ID(28)x(NG+1)

ID(41)x(I1+1)
ID(23)

ID(27)

ID(27) max
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Contents
One-dimensional
neutron cross sections
One-dimensional gamma cross sections

Pg array, a magic word array written
ID(23), (X(I), I =1, ID(23))

Py array, written L, (X(I), I =1, L)

PID(24) array, written L, (X(I),
1=1,L)

This concludes the data for a nuclide.
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11.5. Built-in Response Functions

Many shielding calculations require standard sources and response
functions in the multigroup structure of the problem. Several commonly
used functions are built into XLACS (for neutrons) and SMUG (for gammas).

The XLACS parameter NDNP (2$$ array, 12th entry) can be used to
produce a set of 29 sources and response functions in a specified group
structure. The sources are output as integrated values by group.
Response functions are averaged over the weighting function selected for
the problem. When NDNP is input non-zero, the complete set of the
sources and response functions are included as part of the master neutron
interface which XLACS produces. The identification of the set is 100000.

Its contents are listed below:

Identifier Function
9001 Hurst dose factors
9002 Snyder-Neufeld dose factors
9003 Conversion factors for neutron displacement in silicon
9004 Conversion factors for neutron ionization in silicon
9005 Unclassified thermonuclear source spectrum
9006 S.S. 304 damage function (107% uniform elongation at 700 F)
9007 S.S. 304 damage function (10% uniform elongation at 900 F)
9008 S.S. 304 damage function (10% uniform elongation at 1100 F)
9009 S.S. 316 damage function (10% uniform elongation at 750 F)
9010 S.S. 316 damage function (107 uniform elongation at 950 F)
9011 §.S. 316 damage function (107 uniform elongation at 1100 F)
9012 TSR-II source spectrum at end of collimator
9013 14 MeV source spectrum
9014 Response function for 2.06 inch diameter Bonner sphere
9015 Response function for 3.00 inch diameter Bonner sphere
9016 Response function for 3.09 inch diameter Bonner sphere
9017 Response function for 3.94 inch diameter Bonner sphere
9018 Response function for 4.03 inch diameter Bonner sphere
9019 Response function for 5.02 inch diameter Bonner sphere

9020 Response function for 5.88 inch diameter Bonner sphere
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Identifier Function

9021 Response function for 6.00 inch diameter Bonner sphere

9022 Response function for 7.86 inch diameter Bonner sphere

9023 Response function for 9.86 inch diameter Bonner sphere

9024 Response function for 11.84 inch diameter Bonner sphere

9025 Response function for modified 3-in Bonner sphere

9026 Snyder-Neufeld conversion from flux to biological dose

9027 Henderson conversion from neutron flux to absorbed dose rate

in tissue

For gammas, SMUG produces (listings only) group averaged values of

the following functions:

1. Henderson response,
2. Silicon response, and

3. Claiborne, Trubey response.

Any SMUG run will produce these values.

11.6. Built-in Energy Group Structures

An AMPX user has complete flexibility in selecting neutron and
gamma energy structures, in which he obtains multigroup cross sections,
is limited only by considerations of time and core size. However,

a large fraction of AMPX runs are made in group structures which can be
referred to a "standard" group structures, because they are so widely
employed.

In an effort to relieve the user from the chore of inputting these
structures -- sometimes several times in a single AMPX run -- many of

these "standard" structures are built into AMPX.

11.6.1. "Standard" Neutron Boundaries

The available neutron group structures are listed on the following

pages. They include:

1. A 16 group Hansen-Roach structure,

2. A 22 group structure widely used for air transport calculations,
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11.
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A 37 group Defense Nuclear Agency structure,

A 50 group structure derived from the GAM-II structure and
intended for fast reactor applications,

A 51 group structure identical to the 50 group structure, but
having one extra thermal group,

A 100 group structure consisting of the GAM-II structure with
one thermal group,

A 104 group structure formed by adding 4 groups to the 100 group
structure to include important variations in air cross sectioms,
A 105 group structure which is the 104 group structure with one
group above 15 MeV,

A 119 group structure tailored for fast reactor, air transport,
and several shielding applications,

A 123 group structure which consists of the GAM-II boundaries
combined with a 30 group THERM@S structure below 1.86 eV,

A 231 group structure based on the 238 group CSEWG structure

but which has more thermal groups and no groups above 15 MeV.

These 11 structures are shown on the following pages.
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STANDARD 16 GROUP NEUTRON STRUCTURE

GROUP ENFRGY RANGE
1 1.5000E 07 3.0000F 0A
2 3.,0n00E 086 14000 (6
3 1.4000E 06 N 0NOUE OB
4 Q,000UE 05 LeQNLOF 0B
5 4.,0000E 08 10000F 08
6 1. 000CE 08 1e70U0F D4
7 1.7000E 04 3.00008 03
8 3,000 03 5e50U0F U2
9 8,500 n2 Te00UUE 7
10 1.0000E 02 3.0000F 01
11 3.,0n00E DY leOUlE (1Y
12 1.0000E 61 3.0000 QN
13 3, 0000E on 1.0n00F 0On
14 1.0000E 00 44000UF=01
15 4,0n00E=01 10000F=01
16 1.0000E-01 1e000U0F=03

STANDARD 2z GROUP NEUTRAN STRUCTURE

GROUP ENFRGY RANGE
1 IQAQIt‘E ny 102?1“:' 07
2 1.27214E n7 100VUF 07
3 1.0000E 07 Re.1R373F 06
4 R,1473E 06 be3AUUE 0K
5 6.3600E 06 469595YF 06
6 4.9659E 06 4e0BDTF UA
7 4,0457E 06 2.0119¢ 06
] 3.0119E 04 2. 46060F 06
9 2.4460E 06 243500F 06
10 2.3%00E 06k 1 .8208c 06
11 1.8268E 06& 1«108UF 06
12 1.1080E na BeB0N23F US
13 5.5023E 08 1«11 U9F 0S8
14 1.1109E 0% Je3546F¢ (3
16  5.,8795E 02 1.0130F 02
18 2.9023E 01 1.0877F 01
19 1.067TT7TE 01 3.08%uc 00
20 3.0590E 0o 5e3159F=01
21 5,315%9E=01 4¢1400F=01
22 4,1400E=0% 10nN00F=05



ENFRGY RANGE

STANDARD
GROUP

1 1.9540E 07
2 1.6905E 07
3 1.4918E 07
4 1.4191E 07
] 1.3240E 07
6 1.2R40E 07
7 1.2214E 07
8 1.1052E 07
9 1.0n00E 07
10 9,0484E 06
11 8.1873E 06
12 7.4082E 06
13 6.3763E n6
14 4 ,9659E 06
15 4.7237E 06
16 4,065T7E 06
17 3.0119€ 06
18 2.3852E 06
19 2.3069E 06
20 1.8268E 06
21 1.1080E 06
22 5.5023E 05
23 1.5764E 05
24 1.1109E 0%
2% 5.,2475E 04
26 2.478BBE 04
27 2. 1275k 04
28 1.0333E 04
29 3.3546E 03
30 1.2341E 03
31 5.8295E 02
32 1.0130E g2
33 2.9023E 0¥
34 1.0677E 01
35 3.0590E 06
36 1.1254E 00
37 4,1400E=0%

1.6905V
le49lBr
14191F
103840P
1.2840F
1.1052F
1000005
S.0484F
8e.1873F
7.4082¢F
6+3763F
4-9‘:59:
4. T7237F
4e0657F
2.0119F
2+39852F
2¢3065F
1Q8268F
1.1080F
5-5023F
1¢5764rF
11109F
Se2475F
24,4788¢
201875F
10333F
3¢3546F
1:2341lF
5.8295¢
1.0130F
209023F
1¢0677F
3.0590F
1+1254F
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37 GROUP NEUTRON STRUCTURE

07
07
07
07
07
07
07
07
06
U6
068
06
06
06
0h
06
06
06
0A
0Ah
0%
05
0s
04
04
04
04
03
03
02
02
01
0y
0o
oo

4¢1400F=01Y
1.0000F=05




STANDARD
GROUP
1 1.,4918E
2 1.2214E
3 1.0000E
4 3,1473E
5 Ao TH32E
6 5.4R381E
7T 4,4933E
8 3,6788E
9 3.0119E
10 2.46K/0F
11 2.,0190€
12 1.6%30F
13 1.3534E
14 1.1080E
15 9.0718E
16 7.42T4E
17 6.0%10E
18 4.,9737E
19 4,0762E
20 3.,3373E
21 — 2.,7324E
22 2.23T1E
23 1.R316E
24 1.4396F
25 1.2277E
26 B8.6517E
27 5,24 TSE
28 4+ 0368E
29 3,1R28E
34 2.4 7BEE
31 1.9305E
32 1.5034E
33 7.1018E
34 4.,30T4E
35 3.3546E
36 2.6126F
37 2.0347E
38 105ﬂ46E
39 1.2341E
40 9.6112E
41 4.5400E
42 2.1445E
43 1.0130E
44 4.TRS1E
45 2.2A03E
46 1.0577E
47 5.0435F
48 2e3424E
49 1e1254E
50 4.1400E~

EMFRGY RANGE

07
07
07
0h
06
06
06
06
06
né
06
né
n6
06k
ns
0%
0%
ns
05
0%
05
ns
08
05
ns
04
04
04
04
N4
04
04
03
n3
03
n3
n3
03
03
n2
nz2
ne
ne
01
01
N1
0e
oo
on
01

10£?l4f
1eundOF
Q.1373C
60705£F
5.4%61?
Le&933F
?oﬁ?ﬂdp
3.0119:
?0466UF
2e190F
1e6530F
103534:
1el000rF
QeU71l0F
704274:
65e0R1UF
4eQTBTF
4e0T62F
3.3373F
2el3c4r
202371F
loBBle
1049905
102277F
9.@617:
;.2475:
4o )ROBF
301825?
?04785C
109305F
105034?
7.1015;
4e30nT4r
3.3546¢
261268
2e0347F
lcSR“OC
1e2341F
QoﬁllaF
4e5400F
2e1445C
10130F
4.7“51:
702603F
1e0677F
500435?
?.3Q24C
101254E
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50 GROUP NFUTKAN STRUCTURE

07
07
06
Gh
06
06
06
04
0r
(VI
1)
0%
0&
05
05
05
05
05
0%
05
0s
05
05
0w
04
Oa
04
Ve
va
04
Va
u3
03
03
03
03
03
03
02
62
02
07
01
01
01
o0
o0
00

4e1400GF=01
1+0000F=0%



STANDARD 51 GROWP NEUTRAN STRUCTURE
GROUP ENFRGY pANGE

1 1.4918E 07 le2”2lér (7
2 1.2714E 07 1.0000e 07
3 1.0000E 07 n.1R73r 08
4 R 1873E 06 fe7N32c 06A
5 6. TO32E 06 5.4881lec 06
6 S.49831E 06 4.4333F 06
7 4,4933E 06 3.67H8 (6
] 3.A7ABE 06 1.0119F 06
2 3.0119E 06 PetholrFE 06
10 Z4RH0E 06 2.0190F 04
11 2.0150E 06 1.6530F (6
12 1.6530E 06 13534 06
13 1.3534E 06 11080 0%
14 1.1080E 06 0.0718BF 05
15 9,0718E ng% TP T4E 05
14 T.42T4E 05 6£.0810F 05
17 6.08310E 085 4«9787F 08
183 4,9787E 0% 4.0762F 05
19 4,0762E 08 2.3373F 05
20 3.3373E 0% 2e7324F (85
21 2.7324E 0% 2.2371r 0S
22 2.237T1E 0% 18316 05
23 1.8316E 05 1¢4996F 05
24 1.4996E 05 12277 05
23 1.2277E 08 Re6517F 04
26 B.ES1TE (4 5.2475F 04
27 S.2475E 04 4+0R68c 04
28 4,0R68E 04 3.1828F 04
29  3.1RZ2BE 04 2.4788F 04
30 2.4788E Q4 19305 04
31 1.9305E 04 15034 04
32 1.5034E n4 7.1018c 032
33 7.1018E 013 43074rF 03
34 4,3074E 03 Je3546F 03
35 3.3546E 013 2¢6126F 03
36 2.6126E 03 2«0347F 03
37 2.0347E 013 1+5846F (13
38 1.5846E 03 1e2341lF 03
39 1.2341E 03 Qe6112F 02
40 D.6112E 0P 4+5400F 02
4} 4,5400E 02 2.1445F 02
42 2.1445E 02 140130F 02
43 1.0130E 02 4.7851le OY
44 4,7TRS1E 0¥ 2.2603F OFY
45 2.2603E 0} 106777 01}
46 1.067T7E 0} 50435 00
47 5.0435E nn 2.3824F 00
48 2.3R24E 00 1.1254F 0N
49 1.1254E 00 441400F=0%
50 4,1400E-0% 1.0000F=01

11-32

GROUP
51

ENERGY RANGE

1.0800E=-01

1.,0000E=-05



ENFRGY nANGE

STANDARD
GROUP

1 1eaG1l8E
P 143499
3 1.2714E
4 1.105%2€
5 1.0000E
6 G, 0434k
7 8,1~ T7T3E
B 7. 4082E
3 6.7”32&
10 Ho 0A53E
11 He49K1E
172 4 o 955YE
14 44,0657E
i5 3.6738E
16 3.3737E
17 3.0119E
18 2. 7253E
19 P4 H0E
29 2.2313E
21 7. 0190k
22 ] JB2HBE
23 1.6730E
24 1.4257E
25 1.3°34E
26 1e2746E
27 1.)Nn580E
28 1.0026E
29 9.0718E
30 R.2Nn35E
31 T42T4E
32 6.T7206E
33 6. 08310E
34 S«5N23E
35 44,9737E
36 44,5049
37 4,0762k
34 3,6333F
39 3.3373E
40 3,0127E
41 PeT324E
42 244T724E
473 PePT1E
44 2.0242E
45 1.87316E
46 1.6573E
47 1.4096E
48 1 3G6GE
49 1.,2°7T7E
50 1.1106GE

07
07
n7
nv
07
06
ng
06k
né
0k
0A
nh
né
né
A
nA
ne
t13)
Né
06
)
Gk
06
(6
N6
A
06
06
0s
the)
05
0%
ns
ns
ns
ns
0s
ns
ns
05
05
(1|
05
05
08
ns
08
08
05
05

103499
1.27214r
101052F
100n0GAF
9004845
&,1873c
T4 )BEF
Hel 0325
6o UADIF
Sel4RABLE
4e 3659
44933k
4o (6DTF
ReETRBC
3.372081F
30115F
2eT253F
PebAbUE
2e2313F
2+0190F
leBi200EF
1e6530UF
1+4927F
1e3534c
1 e 2R46F
101060:
1« 00Z6r
G.(071lEF
Q.2085C
Tes2(4rF
6eT2UOF
5e0810F
5.5n23F
449787F
4e5049F
4-0762:
ReHRBIFE
3+3373F
3.0197F
2eT3c4r
PelT724F
2023715
Pe)P42F
1-R3lhc
106Q7JF
1 «49%0F
1+3509F
162277F
1elll9s
Reb517C

11-33

07
Q7
07
07
65
0A
0k
0k
0a
0e
04
g6
LS
(VI
06
UK
06
0
06
0k
0%
ca
UR
0
06
0k
06
0S
0%
¢S
05
[t
(V13
05
0%
05
q3
05
s
0s
cs
s
05
0s
05
0%
05
0
08
04

100 GROWP NEUTRAN STRUCTURE

SROUP
51
52
53
54
55
56
57
5H
59
€0
61
62
63
64
65
6
67
&5
&9
70
71
72
73
74
75
76
77
7H
79
80
a1
B2
83
84
85
a6
a7
R8
R9
Qo0
91
92
93
G4
95
9b
97
9
99

100

ENERGY RANGE

R.6517E 04
6.73R0E 04
5,2675E 04
4 ,NRB68E 04
3.1828E (4
2.4 T788E 04
1.9305E 04
1.5034E 04
1.1709E 04
9.11R88E 03
7.1018& 03
5,5309E (03
4,3074E 03
3.3%46E 03
2.6126E 03
2.0347E 03
1.5846E 03
l.2341E 03
9.68112E (2
TetBR2E 02
5.32658 02
4,5400E 02
3.53548E 02
2.75372 02
Fel%aBSE 02
1.6702E 02
1.3007E 02
l1.0136E 02
7.8893E 01
Held42k 01
4,78B51E 01
3.7267E 01
2.9023E 01
2.2603E 01
1.7604E 01
1.3710E 01
1.0677E 01
8.3153E 00
6.4760 00
Se0439%E 00
3.,0279E 00
3.09590F 00
2.3824E 00
1.3854E 00
le4450k 00
1.1254%E 00
RBe7644E=01
6.8257€E-01
5.3159E~=01
4,1400E=01

6.7330F 04
5,2475F 04
4 ,0936RF n4
3.1828F o4&
2.,4788F 4
1.9305F 04
1,5034F 04
1,1709F o4
9,1188F 03
7.1018F 03
$.53098 03
4,3074F 03
3.3546F n3
2,6126F n3
2.0347F 03
1.5346F n3
1.2341F n3
9.6112E 02
7.4852F 02
5.B295F (2
4.5400F 02
3.5358F n2
2.7537E 02
2.1445F 02
1.67028 02
1.3007F o2
1.0130F n?2
7.88393F 01
6,1442F 01
4,7851F 0l
3,7267% 01
2,9023F 01
2.2603E 01
1,7604F 01
1.3710F 01
1,067T7TE 01
8,3153F 0o
6,4760F 00
5,0435F 00
3,9279E 00
3,0%90F 00
2.3824E 00
1,8554F 00
1.4450F 00
1,1254E 00
8.7644F =01
6,8257E=01
5.3159€=-01
4,1400E=01
1,0000F=-04



11-34

STANDARD 104 GROUP NEUTRAN STRUCTURE
GROUP ENFRGY RANGE BROUP ENERBY RANGE

1 1.4218E 07 13499F 07 51 1.4996E 05 1.35695 05
2 1349GE 07 12214 07 52 1.3%69E 05 1.2277E 05
3 1.2214E 07 1.1052F 07 53 1.2277E 05 1.1109E 05
4 1.1052E 07 1.00008 07 54 1.1109E QS 8,6517F 04
= 1.0000&E 07 G 0434F 06 55 B.AB1TE 04 6.7380F 04
6 9.04R4E 04 7.1873F DA 56 6.7380E 04 5.2475F 04
7 8.1873E 06k 7.4082 06 57 S.2475E 04 4,0868F né
8 T.4082E 06 7.0000F 0K 58 4,086BE 04 3.1828F n4
9 7.0000E 06 6« TO32F 06 59 3,1828E 04 2,47A8BF 04
19 A.TNO32E 06 6.3/00F 06 60 2.4T88E 04 1,9305F 04
11 6.3500E 06 6.0653F 06 61 1.9305E 04 1,5034F 04
12 fa 06853 06 C.488lc 08 62 1.5834E 04 1,1709F 04
13 5.4R881E & 4e9K”DIT 06 63 1.1709E 04 9.,1188F 0n3
14 4 ,9659E 06 4475008 0A 6o 95,1188k 03 7.1018E 03
15 4,7500E 06 4.4933F 06 65 7.18018E 03 5.5309€ 03
16 4,4933E 06 Le.055TF 06 66 5.5309E 03 4, 3074F 03
17 4,0A5TE nék .6788F 06 67 4,3074E 03 3,3546F 03
18 3.6738E 04 2.3287F 06 68 3.3%46E 03 2.,6126F 03
19 3.,3287E o0 3.0119F 04 69 2.6k26E 03 2.0347E 03
20 3.0119E 06 2.7253F 0& 70 2,0347TE 03 1,5846F 03
2l 2.7253E 06 24660 06 71 1.5846E 03 1.2341FE 03
22 2.4860E 06 23500F 06 72 le2341E 03 9,6112E o2
23 2.3500E 04 2¢2313F 06 73 9.6112E 02 T.4852F 02
24 2.2313E 06 20190F 06 74 T.4852E 02 5.,8295E 02
25 2.0190E 06 1.8268F 05 75 5.8295E 02 4,5400E 02
26 1.826RE 06 16530F 06A 76 4,5400E 02 3.85358F 2
27 1.6530E 06 14957 06 77 3.5358E 02 2,7937E 02
28 1.4957E 06 1 «3534F (6 78 2.7537E 02 2.1445FE n2
29 1.3534E 08 1e22408 06 79 2.1845E 02 1,6702F 02
39 1.2246E 06 1.1080F 04 80 len702& 02 1,3007€ 02
31 1.1080E 06 1.0026F 0A 81 1,3007E 02 1.0130E n2
32 1.0026E né& Qs 0718F 0S5 82 1.0¥30E 02 7.8893E 01
33 9.0718E 05 R-ZOBSF 08 83 7.88935 01 6.1442E 01l
34 8.,2085E 0% 7.4274F 08 84 6.1442E 01 4,7851€E 01
35 T<42T4E 08 6. T206F 05 85 4.7851E 01 3.7267E 01
36 6,7206E 05 6.0810F 08 86 3.7B67E 01 2.9023F o1
37 6.0810E 0S 5.5023F 0% 87 2.9023E 01 2.2603E 01
38 5.5023E 0S8 4+9787F 08 f8 2.2603E 01 1, 7604E 01
39 4,9787E 08 4¢5049F 05 89 1.7604E 01 1,3710€ o1
40 4,.,5049E 08 4.0762F (8 90 1.3710E 01 1,0677E 01
41 4,0762E 0% 3.6883F 05 91 1.0877E 01 8.3153F o0
42 3.6RR3E 08 33373F 0S5 92 8,3k53F 00 6.,4T60E 00
43 3.,3373E 0S8 3.0197F 08 93 6.4T60E 00 5.0435F po0
44 3.,0197E 0S 2+7324F 05 94 S.0835& 00 3.9279€ 00
45 2.7T324E 05 Pe4T724F 05 95 3.9B79E 00 3.0590E 00
46 2.4724E 0S5 22371F 0S8 96 3.0390E 00 2.3824E 90
47 2.2371E 0% P2e0242F (08 97 2.3824E 00 1.8554E 00
48 2.0242E 05 1«8316F 08 98 1.8354E 00 1.4450E 00
49 1.8316E 05 1e6573F 08 69 1.4650E 00 1.1254E 00
56 1.6573E 0§ 1e4996F 0% 100 1.18548E 00 B,7644E=01



ENFRGY RANGE
605?57?“01
5e3159Yr=01
46140GF=01

STANDARD
GROUP
101 R, TAGLE
102 5 BASTE
103 5.3159E
104 4,1400E
STANDARD
GROUP £
1 1.7200E
2 l.4218¢t
3 1.,3499¢
4 1.27214E
5 1.1152E
6 1.0000E
7 9,0434E
8 Re1273E
9 7.4132E
10 7.0000E
11 Ae TN32E
12 5 e3700E
13 Ao 0~53E
14 5.4231E
15 4+ 945GE
16 4473008
17 4o44333E
18 4.,04557E
19 2, AT7RBE
20 3.3287t
21 3.0119E
22 2. 7253L
23 DL 4AAR0E
24 ?+3%500E
25 2.2313E
26 P 0130E
27 ] «BPH6RE
28 1.6530E
29 1.4957E
30 1«3-34E
31 1.2246E
32 lo]OBOE
33 100026E
34 9.0718E
35 8,.,27R5E
36 7e42T4E
37 6. T206E
38 6.0210E
39 5.,6n23E
40 4,973T7TE
41 4 .5949E

-0l
=01
-0l
=01

07
07
07
07
a7
0y
Né
1)
Nk
nA
06
06
06
NA
ne
0h
OA
NA
ne
(i6
06
ns
ch
né
06k
06
06
né
06
N6
né
0k
06
ns
ns
0%
0s
ns
05
08
0%

NERGY RANSE

{o4ql5:
1le3495F
JeP?lé4r
}QGQUU:
Qe NeBar
Bel’73F
Tebn82c
7'OﬂDUF
6eTN32F
6e3600F
HeNAD I
;04451;
4e 9HRDIF
44 7300F
4e(0RDTF
. HTHEF
3e3281F
3e0149F
2e7253F
2edhbir
?e350UF
De2313r
Def}1YUF
1 e87263F
100530:
1e4091rF
1e¢3534F
1 e2P4060F
1e 1 NBOF
1e0n20F
Q.O716?
Be2085F
Tea2l4r
ReT2UbF
6es0R1OF
5.5023F
4e978TF
405049F
4.07062F

11-35

1e0n0UE=04

07
a7
07
U7
07
&
0%
04
0A
06
0&
UA
0A
OA
06
JA
Oe
06
06
04
06
0h
0&
06
(P
Uk
0e
0A
0k
06
0&
0k
¢S
(=)
05
05
us
05
08
08
us

104 GROUP NEYTKRAN STRUCTURE

105 GROUP NEUTRAN STRUCTURE

GROUP
51
52
53
5S4
55
56
57
58
59
64
61
62
£3
b4
65
6A
&7
68
69
T0
71
Te
73
T4
15
76
77
78
75
80
a1
A2
83
R4
85
86
87
88
89
Q0
91

ENERGY RANGE

1.6573E
1.49G6E
13565k
1.2277E
1.1109E
ReAB1TE
6. T380E
5,2475E
4, 08K/8E
3,1828F
2.4T83E
19305k
1.5034E
1017095
99,1188k
7T.1618E
55309k
4,3074L
3.3546E
2.A126E
2.0347TE
1.5846E
1.2341E
9.6112E
7« 4852E
5.8295¢F
4.,5400E
3.5358E
27537k
2e1445E
1.AT02E
1.3007E
1.013VE
T+RBI3E
bel1442E
4,7851E
3.7267E
2.9823E
2.2603E
1.7604E
1.3710E

05
05
05
05
05
04
04
04
04
04
04
04
Ca
04
03
03
03
03
03
03
03
03
03
02
0e
D2
02
0e
02
02
oe
0e
02
01
01
01
01
01
01
01
0l

1.4996E
1.3569F
1,2277€
1,1109€
B,6517F
6,7380€E
5.2475F
4,0R68F
3,1828F
2.4T88BE
1.%9305€
1.5034%E
1.,1708F
9,11R8E
7.101RE
5.5309F
4,3074E
3.3546F
2.6126E
2,0347F
1,5846F
1,2341F
9.6112EF
7.4852E
5.8295F
4.5400F
3,5358F
2.7537€
2.1445F
1.,6702E
1,3007E
1,0130€
7.R8R93F
6,1442F
4,7851F
3,7267F
2,9023F
2,2603F
1,7604E
1,3710F
1,0677E

05
05
05
05
04
04
04
04
N4
04
04
Né
04
03
03
03
03
n3
03
03
03
03
n2
02
02
02
02
02
02
02
02
ne
01
0l
01l
01
01
01
01
01
0l



42 4,0762E
43 3,6#33E
44 3,3273E
45 3.01G7E
46 2. T324E
47 2e4T24E
48 2.”3T1E
49 2.0742E
50 1.8316E
STAMDARD
GROUPR
101 1.1254E
102 B,7544E~
103 6.R2S57E~
104 S.3159E~
105 4,1400E~
STANDARD
GROU®
1 1.43918E
2 1.2°214E
3 1.0000E
4 R,1873E
5 6,7032E
6 S.4%81E
7 4,4933E
8 3.6788E
9 3.1454E
106 3.0119¢&
11 2. R550E
12 2. 7253E
13 2.5924E
14 2.4460E
15 2+3352EF
16 2+3653F
17 2.3069E
18 2.2313E
19 2.1725E
20 2.0189E
21 1.9205E
22 1.8268E
23 1.7377E
24 1.6530E
25 1.5724E
26 1.4957E
27 1.4227E
28 13534k

ns
ns
ns
ng
ns
n%
ns
08
08

1.6383c
303373:
3-0197:
De7324F
Peb T4
2e2371r
PeN242r
1.58316rc
1.6573:

ENFRGY pANGE

00
01
01
"M
01

ReT7R44E -
6eBR57E=

11-36

0=
[V
o=
0s
08
0%
05
0%
05

01
o1

S.3159F-01
441400F=0Y
160000F=04

ENERGY RANGE

07
07
07
né
06
06
ne
06
neé
06
06
0e
06
1)
06
06
06
06
06
06
n&
06
né
06
0é
06
06
06

1.2214F
IQOOOOF
nel1R7T3F
6e 7TN3EF
5.4R81l¢c
404933F
3.6788F
3.1664F
300119F
2.8650F
27253
?'5924:
204660:
2.3852F
2«3653F
2¢3069¢
2+2313F
21225F
2.0189¢
1.9205F
1.8268F
1. 7377F
1.6530F
1e5724F
1.4957F
1e4227F
103534F
12873F

07
07
0A
0a
UA
)
0e
06
ce
)
0a
06
oA
0k
0h
086
06
06
06
06
06
0A
06
06
06
06
06
06

g2
93
94
95
96
97
38
99
100

105 GROUP NFUTRON STRUCTURE

119 GROWP NEUTRON STRUCTURE

GROUP
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

1.0677E
B.3153E
b tTHOE
5eN435E
3.9279E
3.0390&
2+2824E
1.8854E
1.44508

01
00
00
00
00
00
00
00
00

8,.3153E
6,4760FE
5.0435F
3.9279E
3.0590F
2.3824F
1.8554F
1.4450F
1,1254F

ENERGY RaNGE

3,3373E
3.0197E
2.9850E
2.9720E
2.93452E
2.8T25E
2e7324E
2.4T23E
2.2371E
2.1280k
2.0242E
1.9255E
1.8316E
1.7422E
1.6873k
1.5764E
1.4996E
le4B64E
1.3369E
1.2907E
1.2B77E
1.1679E
l«1209k
9.R037E
8.6517k
8.2%00E
7.9%00E
T.2800k

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
04
04
04
04
04

3.,0197E
2,9850F
2.9720E
2.9452E
2.8725E
2,7324E
2,4723E
2,23T1E
2,1280F
2,0242€
1.9255E
1,8316F
1,7422E
1,6573€
1,5764E
1,4996E
1,4264E
1,3569¢E
1,2907E
1,2277E
1,1679E
1,1109€
9,8037E
8.6517E
8,.2500E
7.9500E
7,2000€
6,7379E

00
00
0o
no
00
00
no
00
0o

T



11-37

79
|0
81
8¢
83
R4
a5
R6
87
24
89
949
91
92
63
94
g5
96
Q7
93
(=12]
100

6.,7379E
5.6%62E
Ser475E
4,630k
4 4 NBABE
3.4307k
3,1828E
2.9500E
2.7000E
2.A058E
2.47TR8E
2.3%79E
2+18T5E
1.,9305E
1.5034E
141709E
9.1188E
7.1017¢
5.5308¢t
4,3074E
3.7074E
3.,3546E

29 1.2573E 06 1.22468 0A
30 1.2746E n& lelh4BE (6
31 1.,1548E 06 l.10BUF 0OA
32 1., 1080E nA 1 0NEBF 0K
33 1.0026E 06 Qe6104F (5
34 9,6164E 05 9,0718r 08
35 G, O07T1EE ng Reb294c 8
36 R, 6294E 0§ B.2085c Y&
33 7.R087E 08 Te42Tac (5
39 T 4?PT4E 5 7eDADLE 085
40 7T.0A51E 0% 6e7206F (8
41 H4.7P06E 05 6e392dF (8
42 643928t (S e NR10UE (S
43 6., 0810E 05 R.7R44c 05
44 5,7%44F 05 S5.5n23c 08
49 S.5123E 0% 5.234uUr 08
46 8,2340E 0% 4497675 08
47 4,9737TE 08 445N4Y9 (5
48 4,5049F 08 4o1)752F 1S
49 44,0752 & 3J.0383 (8
50 3.,6233E 08 3.3373F 08
STAnDARD 119 GROUP NEUUTxAN STRUCTURE
GROUP ENEFQGY RANGE
101 3.0354E 03 2eT4bHE (73
102 2.T455E 03 Zeblcer 03
103 2.6126E 03 240378 073
104 2.0347E n3 1.5840F (3
195 1.5246E n3 1231l (1
104 1.2341E 03 oebllde @2
107 9.6112E 02 7.4892F (72
108 741520 02 465400 (2
109 445400E (02 ne.1440c (7
119 ?<1445E 07 1.0130F 07
111 1.0130e 0?2 4,785l 01
112 4.7TR51E nt 22603 (1
113 2.2503E 01 10677 )
114 1.087T7E 01 5.0435F 00
115 5.0435FE nn De3R24F 0N
116 ?.3H24E 00 1+1254F 00
117 1.1°54E 0o 4e]399F=01
118 441399t~ 1e0NUOF=01
119 1.0000E=0% 1.000UF=08

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
03
03
03
03
03
03

5,6562F
5,24 75F
4 ,6309E
4, 0R68F
3,4307E
3,1R28€
2.,8500F
2,7000F
2.6058E
2.4788EF
2.3579F
2,1875E
1,8305F
1.5034F
1,1709¢€
9.1188F
T.1017F
5.,5308E
4 ,3074F
3, 7TU7T4FE
3,3546€F
3.0354F

04
0&
04
04
N4
04
04
né
04
04
na
06
04
04
04
n3
03
03
n3
n3
03
03



ENFRGY RANGE

STAMDARD
GROUP

1 1.4918E
2 1e3499E
3 1.2214E
4 1.1052E
5 1.0n00E
6 9,0484E
7 R,1273E
8 7.4082E
9 Ao TN32E
10 6.0553E
11 S.4R8]E
12 4 ,9650E
13 4,.4933E
14 4.0657E
15 3,67R8E
16 3.3237E
17 3.,0119E
18 2. 7253E
19 2e4AA0E
20 2.2313E
21 2.0190E
22 1.R268E
23 1.6530E
24 14957E
25 1.3534E
26 1.2746E
27 1.1080E
28 1.0026E
29 9,0718E
30 8,.,2085E
31 T.42T4E
32 6.7206E
33 6.0810E
34 5.5023E
35 4.9787E
36 4 ,5N4GE
37 4,0762E
38 3.6833E
39 3.3373E
40 3.0197t
41 2.T324E
42 2.4T724E
43 2.2371E
44 2.0242E
45 1.8R216E
46 1.6573E
47 1e4996E
48 1 ¢3569E
49 1.2277E
50 1«1109E

a7
ny
07
07
07
06
0hA
06
06
ne6
06k
06
06
06
0é
06
06
06
06
06
06
06
0h
06
06
06
06
06
0%
08
0s
05
05
08
05
05

05

05
0s
0%
0s
08
05
05
05
05
05
05
0%
0S

13499
le221l4r
1.1052F
1.0000F
ge04b4r
Re1873F
7.4082F
607632?
6. 0653F
5.4881lF
409659?
4e4933c
4e0ADTF
?06788p
303287?
3.0119F
2.7253:
2.4660F
2.2313F
2.0190F
1.8268:
f065305
1.4Qb7F
103534F
1+2246F
1.10860F
1.0026F
9.0718F
Re2085F
7.4274:
6.7206:
6+.0810rF
5.5023F
409787p
4.5049;
440762F
A.6883F
303373:
300197:
?o7324F
2e4724F
2+2371c
2.0242F
1«8316F
1.6573F
1¢4996F
1 3569¢F
102277?
1.1109F
Re6517F

11-38

07
07
07
07
0h
0GR
0A
0&
06
06
0s
a6k
0A
QR
08
0A
0k
0&
0s
0s
oA
06
06
0A
06
0A
06
0s
0S
05
05
0s
0s
0s
05
08
08
08
0s
0%
08
08
05
05
08
0s
05
0S

0s

123 GROUP NFUTRNAN STRUCTURE

GROUP
51
52
53
54
55
56
57
58
5¢
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
B4
85
86
87
88
89
90
9]
92
93
94
95
96
97
98
99

100

ENERGY RANGE

R,6%17E
6,7380E
5.2675E
4 4,0868E
3.,1828E
2+.4T88E
1.9305¢k
1.5034E
1.,1709E
9.,1188E
7.1018E
5.5309E
4,3074E
3.3%46E
2.6126E
2.0347E
l1.5846E
1.2341F
9,6k12E
7.4852E
5.R295E
4 ,5400E
3.5358E
2.79537E
2.1445E
1.6702E
1.3807E
1.0130E
T .R893E
6.1842E
4,7851F
3.7267E
2.9023E
2.2603E
1.7604E
1.3710&
1.0677E
8.3153k
6.4T60E
5.0635k
3.9879E
3.0%90&
2.3824k
1.8600R
1.7k00E
1.56008
1.4%00E
1.29008&
1.1250E
1.0000E

04
04
04
04
04
04
04
04
04
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
0l
01
0l
01
01
01
01l
01l
01
00
00
00
00
00
00
00
00
00
00
00
00
00

6.7380F
5,2475E
4,0868F
3,1328F
2.4738F
1.9305F
1,5034F
1,1709F
9.1188€F
7.1018F
5,5309F
4,3074E
3,3546F
2.6126E
2.0347F
1.5846F
1,2341F
9,6112F
7.4852F
5,8295F
4,5400F
3,5358F
2.7537F
2,1445F
1.6702F
1,3007E
1,0130F
7.8893F
6,1442F
4,7851F
3,7267FE
2.9023F
2.,2603€F
1,7604F
1,3710E
1,0677E
8,3153F
6,4760F
5,0435€F
3,9279E
3,0590E
2.,3824F
1,8600€
1,7100E
1.5600F
1,4400E
1,2900F
1,1250E
1,0000F

8,7600E=-

06
na
04
04
04
04
na
06
n3
n3
03
03
03
n3
03
03
n3
02
ne
n2
ne
02
02
02
02
02
02
01l
01
01
01
01
01
01
01
01
00
00
00
00
00
00
00
00
00
00
00
00
00
01l
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123 GROUP NEUTRAN STRUCTURE

ENFRGY RANGHE

STanDARD
GRQU®P

101 R T500E=D1
102 7.7400E=01
103 54.5700E=01
104 S.51700E=-01
105 4,5000E=01
106 3,5700E=0%}
107 3.0900E~Q1
108 2.500GE=01
109 2. 00n0GE~N1
110 1.8000E=01
111 1. 6000E~01
112 1.4700E=(1
113 1.2000E~01
114 10000601
115 R ONDOE=(2
116 7.0000E=07
117 He0NNOE=0?
118 5. 000UE~07
119 4,0000E=02
120 3L HNTOE=(Q2
121 2.0700E=02
122 1.5000E=02

123

1.0000E=02

TeTAUUF=(]
feB000E=01
Be5000c=01
45000 =01
3050'\)0:-0‘
2e5000F=01
2.0000F=01
1.8000?-01
1eA00UE=01
1e400dr=01
12000 =0]
1« 0N0UE=0]
Qe NNUNF=0R
TeDNUUFE=07
e MNUYF=(2
SeNNUUF=02
Ge)NUUE=N?
RoQOOUC-O’)
Pes0UGE=(R
1e500UF=07
1e0QUOF=0?
S«0000F=073



EMNEFRGY RANGE

STanDAR
GrROUP

1 l1.4218E
2 1e4250E
3 1.4191E
4 1.3240F
5 1 3499E
6 1.3165E
7 1.2%40E
g 1.7523E
3 1.2214E
10 1.1912¢E
11 1.1%18E
12 1.123]E
13 1.1052E
14 1.077S8E
15 1.0%13E
16 ]1.0233E
17 1.0000E
18 9,7=31E
19 9,5123E
20 Q,2774E
21 9,.0484E
22 R,8250E
23 B.O60TIE
24 R,3046E
25 R.1473E
26 7.9852¢E
27 7.7880E
28 7.5957E
29 7.40872E
390 7.2253E
31 7.04609E
32 6.8729E
33 Ao TN32E
34 6ebaT6E
35 A5G24E
36 6.537T7E
37 6.3763E
38 6,2189E
39 fe0AS3E
40 5.9156E
4] 5.7A95E
42 S«4RA1E
43 5.2205E
44 4. 9659k
49 4 .R432E
46 4,7237¢t
47 4,6070E
48 4,4933E
49 44,2741E
50 4,0K5T7E

07
n7
n7
n7
n7
n7
n7
07
ny
G7
n7
ny
07
07
07
07
07
06
né
06
né
neé
06
66
ne
06
06
06
06
06
06
0é
06
06
06
ne
06
06
06
06
ne
06
06
N6
06
06
06
06
06
06

1eaBbUr
leal%lr
12 3840F
13499
le3lO5or
1628407
1e2523F
le2214r
1e1912F
1.1618?
1.1052F
1.07759¢
1.0513:
10253
XQOQOOF
Q,7531F
905123:
927 74r
900454?
80R250F
R.6071r
Be39406r
B.1873F
7T« 3R852F
T7.7380F
7.5957¢
7.4082F
7e2253¢
T«0469F
6-8729F
60703ZF
6e6476F
6.5024E
6.5377:
6e3703F
6e2189F
£e0653F
5«9156F
5.7695F
S.488le
5.2205:
449659F
4.8432F

44 7237F

4e60TOF
4.4933F
4e2741F
4. 0RDTF
2.8674F
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u7
07
07
07
07
07
07
07
¢7
07
07
07
07
Q7
07
07
0k
06
E
06
06
06
GAh
0k
0A
($1
Q&
04
0%
06
[§1)
11)
05
05
06
06
1)
0A
06
06
06
0k
0h
06
06
06
0A
06
06
0k

231 GROUP NEUTRAN STRUCTURE

GROUP
51
ar4
53
54
&5
56
57
58
89
60
61
62
63
64
65
A6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
R1
Rz
83
R4
]S
fR6
87
24
89
90
91
97
93
94
95
96
97
98
99

100

ENERGY RaANGE

3.R6T4E
3.,67838E
3.4994E
3.3287E
3.P465E
3,1664E
3.0882E
3.0119E
2 ABSOE
2.7253E
2.5924F
2.4860E
2.4251E
?.3852E
2+3853E
23457k
2.30369E
2.2689E
2.2313E
2.1225¢
201908
1.92691Fk
1.9205E
1.8731E
1.,R2268E
1.7377&
1.6%30E
l.5122E
1.5724E
1.5335¢&
1.4957E
1.4227E
1.3534E
1.2873E
1.2246E
1.1943E
l1.1648k
1.1680E
1.0%40E
1.0026E
9.7783E
9.6164E
9,5369k
9.nT18E
B.6R94E
8.2085Ek
7.R082E
T.42T4E
7.0651E
6.7B06E

(H)
06
06
06
06
06
06
06
06
06
06
06
06
06
06

06

06
06
06
06
06
06
o
06
06
06
06
06
06
0é
06
06
06
06
06
06
06
06
06
06
05
05
05
05
05
05
05
05
05
05

3.67R8F
3,4994F
3,3287F
3,2465F
3,1664F
3,0882F
3.0119¢F
2.8650F
C.T7253E
2.5924F
2.4660F
2.6251F
2.3852F
2.3653F
2,3457F
2.3069F
2.2689F
2,2313F
2.1225F
2.0190F
1.9691F
1.9205F
1.8731E
1,8268E
1.7377F
1,6530F
1,6122€
1,5724E
1,5335F
1,4957E
1.4227F
1,3534F
1.2873€F
1,2246F
1.1943F
1.1648F
1.1080F
1,0540E
1.0026F
9,7783E
9,6164F
9.5369E
9,0718E
8,6294F
8,2085F
7.8082E
T.42T4F
T.0651F
6,7206F
6.3928F




EnFRGY pANGE

sTanDaon
GROUP

101 Ao 3C2HE
102 44,0510
103 5,Ta44E
104 5 e B 23E
105 5, 34H85E
106 S.2340E
1067 S5.1047E
103 4,9737E
109 4. T3ISGE
110 4 ,50+GE
111 4 ,2552E
112 4 40762E
113 3.R774F
114 3. HAR3E
119 3.50384E
116 3.3373E
117 3,1746E
118 3, 0962E
119 3.0197E
120 ?eGAB2E
121 2.8725E
1272 2 RN1BE
123 PaT224E
124 Pe5031E
125 P.4724E
125 243918E
127 PeP371t
128 2e17730E
129 ?.07242E
130 1.9-55¢E
131 1.R216E
132 1.7422E
133 1.6°97E
134% 1 .65 T3
135 1.6153E
135 1.5754F
137 1.4236E
133 1 a4 P6LE
139 1e3260E
140 1.7907E
141 le2”77E
142 1.1479E
1473 1.1106E
144 9,8437¢
14% R.bp=1TE
146 7.6351E
147 Ao TITHE
143 e 2511E
149 5094528

150

5,6%62E

0%
05
ng
AR
ne
05
ns
ne
ne
0s
ns
ne
ne
n=
(5
05
ns
A
ne
a5
NS
ns
05
05
05
05
nNg
08
0s
ns
NS
05
AL
05
05
0s
[0
ng
¢S
[
0s
NS
05
Ng
64
04
na
04
Né
04

HelHIUF
SeTda4arr
‘4.50&3;‘
5 e3R0DFE
Ll 34U
Sel04lr
Le978 (T
407?57:
4.5\)‘("\;:
4 4,235¢F
G40N7O2F
Je8774¢c
FeHRMIE
Rebnér
3.3373F
317458
?.Of)bc‘t
3.0197F
Se94DIF
?o’:‘?fj:
?o‘:‘ﬂlb?
ceT7324c
2e5971r
PetT4r
2e3nin8F
?02371,‘7
PelPnur
2eQ242F
1 09?b5;
1.831l6F
le74cecE
1 650927
1.‘)"—)73:
1eH103F
1«5764F
1 e 4996F
142047
1e33569F
1e29UTF
1e221 7€
lel&n75rF
1ellU9r
GeRN3TF
R.6517E
T.6301lc
LeT3749F
felS1llrE
S5e9402F
Set07’c
Secalbe
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us
0=
e
OR
ne
(VA
08
us
0%
Us
0%
A
0=
o8
U5
05
0=
us
us
0s
0N\
08
s
s
08
us
0%
08
us
us
Q8
08
0K
08
0%
05
0s
us
05
ne
05
U8
A
Va
04
Va4
(VRS
04
Qa4
Q6

231 GROUP NET=RAN STRUCTURE

SRNUP
151
152
153
154
158
184
157
1548
159
160
161
162
163
164
1689
166
167
168
169
170
171
172
173
174
175
176
177
174
179
180
181
182
1R3
184
185
186
187
188
1R4G
190
161
192
193
194
195
19A
157
195
199
200

ENFRGY RamGE

5.2475E
44,8309t
44 NBOBE
3.6066E
3.5175E
3.,4307¢E
3,1825¢L
Z2.20838¢
2.4T85E
2e4l75hE
726303750
?.1875E
19305k
1.7036¢
1.5034E
1 «3258E
1.17098
10333k
Ge.1188E
43,0473k
7T«1017E
fePBT3E
5.2308E
S.nd4nkE
4 45233k
443074k
4,0973E
3,7074E
3.3546E
3,0354
2.8635E
2.T7465E
2.A126E
2.4852E
2e.?24RTE
PeN34TE
leR%#11E
1. 6659E
1.5846E
1.5073E
1.3639E
le?2344E
9.5112E
T.4352kE
582935k
4.,5400E
3.5358E
2.7936E

04
04
N4
04
04
Ja
04
04
04
N4
04
04
N4
04
04
04
04
04
04
04
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
0c
0c
ve
02
02
02

4,6306F
4 ,NR68F
3.606AF
3.5175F
3.4307E
3,1R328F
2,8088¢F
2.6058F
2.4738F
2,4176F
2.3579F
2.1375F
2.1335E
1,9305€
1.7036F
1.5034F
1,37268¢F
1,1709E
1,0333F
9,11838F
8,0473F
7,1017€F
6,”7AT3F
5.5308F
5.0045F
4,5283F
4,.3074E
4,0973F
3.7074F
3.3546E
3,0354F
2.8635F
2.T465F
2.6125F
2.,4352F
2.2487F
2.0347E
1.8411E
1.6A59F
1.5846F
1.5073E
1.36306F
1,2341€F
9.6112F
7.,4352F
5,R295E
4 ,5400F
3.5353E
2. T536F
2.1445F

04
nég
na
04
04
04
n4
N4
04
04
n4
D4

04
04
04
04
N4
06
03

n3
03
03
03
03
03
03
03
03
03
n3
03
03
03
n3
03
03
n3
03
n3
03
03
0e
n2
ne
n2?
ne
ne
ne
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231 GROUP NEUTRNN STRYCTURE

ENFRGY RANGE

STANDARD
GROUP

201 2elbdBE 07
202 1.6702E 02
203 1.3007E 02
204 1.0130E n2
205 7.R8293E 0}
206 6alas2t 0}
207 4,725%1E 01
208 3.726TE n}
209 2.9023E 01
210 2.2603E 0%
211 1.7503E 01
212 1.3710E 01
213 1.0677E 0}
214 R.3153E on
215 6.4750E 00
216 S.0435F 00
217 3.9279E 06
218 3.0590E no
219 P.3IRZ24E 0D
220 1 «B55%4E 00
221 1.4450E 00
222 1«1254E 0¢
223 8,7642E=n1
224 R.3368E~01
225 6.R8256E-01
226 6.”506E~01
227 5.3158E-01}
228 44,1399E-01?
229 3.0000E=-01
230 2.0N00E=0¥
231 1.0000E-0%

1e67ULFE (32
1-30D7C (Vd
10130 02
788593 O
EelaalZc 1
467891 (1
3.7267 01}
2.9023F 01
225603 01
1676038 01
1.3710F G
10677 01
q.3153: on
6.476U: oo
5.04357 0N
3.9279¢ 0n
2.0590F 0N
Pe3824F (0
1.8554: on
le4a5UrF n
1.1254: oo
Q.7642p;01
8e3368r=01
508256F-01
6e2506F=01
go3158f-01
4¢1399F=01
3.0000F=01
2:0000Fr=01
1.0000:-01
1.0n00==058
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11.6.2. "Standard" Gamma Boundaries

The following gamma energy group structures are built into AMPX:

1. An 18 group structure widely used for air transport calculations,
2. A 21 group structure, which is a Defense Nuclear Agency structure,
3. A 25 group structure,
4. A 26 group structure.

These structures are defined on the following pages.



ENERGY RANGE

07
07
N6
N6
06
06
nea
&
06
06
06
06
]
05
05
0%
04
04

1.UOOGF’
Q.ODOQ:
70000
EeOQUUF
R.NNUUR
(}QQQ{)OF—'
3. 0N00F
Pe5000F
Penl0F
]'bn()“ﬁ'
10000U5
T+ 0000c
40500”?
3.0900:
5:0000F
. 0000

ENERGY RANGE

STANDADD
GROUP

1 1e4000E
2 1.0900E
3 R, 0NN0E
4 7.07000E
95 Ae DNDOE
& 35,0000k
7 4 ,01700E
8 3. 0n00E
9 ?.5100E
19 2. 0N00E
11 1.5700F
12 1.00500E
13 7.0n00E
14 4,5000E
15 3,0000E
16 1.5n00E
17 A.0N00E
18 3, 0n00E

STANDARD

GROUP

1 1.4n00E
2 1.0000E
3 R.0NDJ0E
&4 7.0000E
5 6.0000E
6 5.0000F
T 4,0000E
8 3. 0020E
9 2.5000E
10 2.0000E
11 1.5n00E
12 1.0000E
13 7.0000E
14 4,5000E
15 3,0n00E
16 1.5000E
17 1.0000E
18 7.0000E
19 4,5000E
26 3.0n00E
21 2.0n00E

07
n7
66
06
06
N6
06
06
06
N6
06
06
0%
0%
05
05
ns
N&
04
Na
04

140000F
ae 000K
7.0000?
600000:‘
SOOQOOL—
4o DNU0OF
3.0000:
2 00n00F
1e5000F
]OODOOF
7.0000F
4¢5000F
3.0000c
15000F
10000F
7.0000F
4¢5000F
3.0000¢
2.0000F
1.0000:
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o7
)
Gh
0A
)
0k
06
0A
0A
0A
0Ah
0s
05
05
05
Qa4
A
04

07
0k
0k
Oe
oA
06
06
0k
06
06
06A
0s
05
0s
0%
05
04
04
04
0a
0&

18 GROUP GAMMA STRUCTURE

21 rROUP GAMMA STRUCTURE
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STANDARD 25 GROWUP GAMMA STRUCTURE

GROUP ENFRGY RANGE
I 1.3000E 07 7.0197¢ 07
2 1.0197E 07 7.9983P 06
3 T.9983E 06 62737F 06
4 6.2737E 06 4492108 06
5 4.9210E 06 8599 (06
6 3.B599E (6 3.0277¢ 06
7 3.0277E 06 2e3748rF 04k
8 2.3748E 06 1.8628F 06
9 1.R628BE 06 1:4611F 06
16 l1.4511E 06 lelable 08
11 1014615 06 R.9896r 08
12 8.9896FE 09 7.0513r 05
13 7.0513E 0% 5.5309F 05
14 5.5309E 05 4+3383F 05
15 4,3383E 05 Je4029F 05
16 3.4029E 0% 2+6692F 05
17 2.6592E 0% 200937 05
18 2.0937E 08 106422E 08
19 1.6422E 0% 1.2881F 0S5
20 1.,7881E 08 1e0104e (5
21 1.0104E 0% 7¢9252F 04
22 T.9252E n4& 6621648 04
23 6.2164E 04 48750 04
24 4,8760E n4 3.8247F 04
25 3.,8247TE ne4 3.0000F Q&

STANDARD 26 GROUP GAMMA STRUCTURE
GROUP ENERGY RANGE
i 14000t 07 10000F 07
2 1.0000E 07 Re0N00F 06
3 BQOQOOE 06 TOOOOOF 06
4 7.0000E 06  6.0000F 06
5  6,0000E 06 5+0000F 06
6 5.0000E 06 4.0000F 06
7 4.0000E 06 2.0000F 06
8 3,0000E 06 2.5000F 06
9 2.5n00E o6 2.0000F 06
18 2.0000E 06 1¢5000F 06
11 1.5000E 06 1.0000F 06
12 1.0000E 06 2.3000F 05
13 8.3n00E 05 7.0000F 05
14 7.0000E 05 5+5000F 05
1% 5.5000E 0% 4¢5000F 05
16  4.5000E 0% 2.0000F 05
17 3.0000E 0% 2.0n00F 05
18 2.0000E 0% 1+3000F 05
19 1.3000E 05 1.0000F 05
20 1.0100E 0% 7.0000F 04
21 7.0000E 04 5.0000F 04
22 S5.0000E 04  4.0000F 0&
23 4.0000E 04 3+0000F 04
24 3.0000E 04 2.0000F 04
25 2.0000E n4 1«3000F 04
26 1.3000E 04 1.0000F 04
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11.7. AMPX Weighting Function Library

The XLACS and LAPHNGAS modules in AMPX can select pre-—calculated
weighting functions which have been provided in library form. An
ENDF~like scheme is used as a format. At ORNL, one commonly used

library contains the following functions:

Identifier Function
101 Inconel (1/EXI;)
102 Concrete (1/EL¢)
103 Air (I/EXy)
104 S$S-304 (1/EZy)

These are written as follows: (ENDF format definitions are used),

[8000, 3,MT/ZA,AWR,LIS,LFS,0,0 JHEAD
[8000,3,MT/T,Q,LT,0,NR,NP/Eint/0(E) ]Tabl
[8000,3,0/0.0,0.0,0,0,0,0]SEND

on logical 46 one after the other.
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13,0, FIDO (ANISN) INPUT SYSTEM

W. A. Rhoades

The FIDO input method is especially devised to allow the entering
or modifying of large data arrays with minimum effort. ©Special advantage
is taken of patterns of repetition or symmetry wherever possible. The
FIDO system was patterned after the input method used with the FLOCO
coding system at Los Alamos, and was first applied to the DIF-II code.
Since that time, numerous features requested by users have been added,

a free-field option has been developed, and the application of FIDO has
‘spread to lnnumerable codes.

The data are entered in units called "arrays". An array comprises
a group of contiguous storage locations which are to be filled with data
at one time, These arrays usually correspond on a one-to=one basis with
FORTRAN arrays used in the program, A group of one or more arrays read
with a single call to the FIDO package forms a "block", and a special
delimiter is required to signify the end of each block., Arrays within
a block may be read in any order with respect to each other, but an
array belonging to one block must not be shifted to another. The éame
array can be entered repeatedly within the same block, For eXample, an
array could be filled with "O" using a special option, and then a few
scattered locations could be changed by reading in a new set of data for
that array. If no entries to the arrays in a block are required, the
delimiter alone satisfies the input requirement.

Three major types of input are available: fixed-field input,

free-field input, and user-field input.
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13.1. Fixed-Field Input

Each card is divided into six 12-column data fields, each of which
is divided into three subfields., The following sketch illustrates a
typical data field., The three subfields always comprise 2, 1, and 9

columns, respectively.

Subfield 1
Subfield 2
Subfield 3

S

To begin the first array of a block, an array originator field

is placed in any field on a card:

Subfield 1: An integer array identifier < 100 specifying the data

array to be read in,

Subfield 2: An array-type indicator:

"$" if the array is integer data

113% 11

if the array is real data

Subfield 3: Blank

Data are then placed in successive fields until the required number
of entries has been accounted for., A sample data sheet shown below
illustrates this input.

In entering data, it is convenient to think of an "index" or
"pointer” which is under control of the user, and which specifies the
position in the array into which the next data entry is to go. The

pointer is always positioned at array location #1 by entering the array
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originator field, The polnter subsequently moves according to the

data operator chosen, Blank fields are a special case, in that they

do not cause any data modification and do not move the pointer.

A data field has the following form:

Subfield 1: The data numerator, an integer < 100, We refer to

this entry as N

1 in the following discussion.

Subfield 2: One of the special data operators listed below.

Subfield 3: A nine-character data entry, to be read in F9.0 format.
It will be converted to an integer if the array is a
"$" array or if a special array operator such as Q
is belng used, Note that an exponent is permissible
but not required, Likewise, a decimal is permissible
but not required. If no decimal is supplied it is
assumed to be immediately to the left of the exponent,
if any; and otherwise to the right of the last column.
This entry is referred to as N3 in the following

discussion,

A 1ist of data operators and their effect on the array being input

follows:

"Blank" indicates a single entry of data. The data entry in
the third subfield is entered in the location indicated by the
pointer, and the pointer is advanced by one. However, an entirely

blank field is ignored.

"+" or "-" indicates exponentiation. The data entry in the
N
1 R
third field is entered and multiplied by 10 s wWhere Nl is the
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data numerator in the first subfield, given the sign indicated by
the data operator itself, The pointer advances by one. In cases
where an exponent is needed, this option allows the entering of
more significant figures than the blank option.

"&" has the same effect as "+,

"R" indicates that the data entry is to be repeated Nl times,
The pointer advances by Nl'
"I" indicates linear interpolation. The data numerator, N,
indicates the number of interpolated points to be supplied. The
data entry in the third subfield is entered, followed by Nl
interpolated entries equally spaced between that value and the
data entry found in the third subfield of the next non-blank
field. The pointer is advanced by Ny + 1. The field following
an "I" field is then processed normally, according to its own
data operator. The "I" entry is especially valuable for specifying
a spatial mesh, In "$" arrays, interpolated values will be rounded
to the nearest integer.

"L" indicates logarithmic interpolation. The effect is the
same as that of "I" except that the resulting data are evenly
separated in log-space. This is especially convenient for specify-
ing an energy mesh,

"Q" is used to repeat sequences of numbers, The length of
the sequence is given by the third subfield, N3. The sequence

of l\T3 entries is to be repeated Nl times. The pointer advances

by Nl*NB. If either N, or Nj is 0, then a sequence of Ny + Nj is
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repeated one time only, and the pointer advances by N, + N..

1 3
This feature is especilally valuable for geometry specification.

The "N" option has the same effect as "Q", except that the
order of the sequence is reversed each time it is entered, This
i1s valuable for the type of symmetry possessed by Sn quadrature
coefficients,

"M" has the same effect as "N" except that the sign of each
entry in the sequence is reversed each time the sequence is entered,
For example, the entries:

1 2 3 2MR
would be equivalent to

1 2 3 -3 -2 2 3,

This option is alsc useful in entering quadrature coefficients,

7" causes N, + Ny locations to be set to O, The pointer is
advanced by Nl + NS'

"C" causes the position of the last array item entered to be
printed. This is the position of the pointer, less 1., The pointer
is not moved.

"#" causes the print trigger to be changed. The trigger is
originally off. Successive "@" fields turn it on and off alter-
nately. When the trigger is on, each card image is listed as it
is read.

"S" indicates that the pointer is to skip N, positions leaving
those array positions unchanged. If the third subfield is blank,

the pointer is advanced by Nl. If the third subfield is non-blank
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that data entry is entered following the skip, and the pointer

is advanced by N, + 1.

1

"A" moves the pointer to the position, N3, specified in the
third subfield.

"F" £ills the remainder of the array with the datum entered
in the third subfield,

"E" skips over the remainder of the array, The array length
criterion is always satisfied by an E, no matter how many entries
have been specified. No more entries to an array may be given
following an "E", except that data entry may be restarted with
an "A",

The reading of data to an array is terminated when a new array
origin field is supplied, or when the block is terminated. If an in-
correct number of positions has been filled, an error edit is given,
and a flag is set which will later abort execution of the problem,
FIDO then continues with the next array if an array origin was read.
Otherwise, it returns control to the calling program,

A block termination consists of a field having "T'" in the second

subfield. All entries following "T" on a card are ignored, and control
is returned from FIDO to the calling program.

Comment cards can be entered within a block by placing an apostrophe
(') in column 1. Then columns 2-80 will be listed, with column 2 being
used for printer carriage control. Such cards have no effect on the

data array or pointer,
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13.2. Free-Field Input

With free-field input, data are written without fixed restrictions
as to field and subfield size and positioning on the card. The options
used with fixed-field input are available, although scme are slightly
restricted in form., In general, fewer data cards are required for a
problem, the interpreting print is easier to read, a card listing is
more intelligible, the cards are easier to keypunch, and certain common
keypunch errors are tolerated without affecting the problem. Data
arrays using fixed~ and free-field input can be intermingled at will
within a given block.

The concept of three subfields per field is still applicable to
free-field input, but if no entry for a field is required, no space for
it need be left. Only columns 1-72 may be used, as with fixed-field
input.

The array originator field can begin in any position. The array

identifiers and type indicators are used as in fixed-field input. The
type indicator is entered twice, to designate free-field input (i.e.,
"M or "#*%"), The blank third subfield required in fixed-field input
is not required. TFor example:

3]
indicates that array 31, a real-data array, will follow in free~field
format.

Data fields may follow the array origin field immediately. The
data field entries are identical to the fixed-field entries with the

following restrictions:
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(1) Any number of blanks may separate fields, but at least one
blank must follow a third subfield entry if one is used.

(2) If both first- and second-subfield entries are used, no blanks
may separate them, i.e., 245, but not 24 8.

(3) Numbers written with exponents must not have imbedded blanks,
i,e.,, 1,0E+4, 1,0E4, 1,0+4, or even 1+4, but not 1.0 E4,

(4) In third-subfield data entries, only 9 digits, including
the decimal but not including the exponent field, can be
used, i.e., 123456,89E07, but not 123456,789E07.

(5) The Z entry must be of the form: 738Z, not 7738 or 738 Z.

(6) The + or - data operators are not needed and are not available.

(7) The Q, N, and M entries are restricted: 3Q4, 1N4, or M4,

but not 4Q, 4N, or 4M.

13.3. User-Field Input

If the user follows the array identifier in the array originator
field with the character "U" or "V", the input format is to be specified
by the user. If "U" is specified, the FORTRAN FORMAT to be used must
be supplied in columns 1-72 of the next card, The format must be en-
closed by the usual parentheses, Then the data for the entire array
must follow on successive cards, The rules of ordinary FORTRAN input
as to exponents, blanks, etc., apply. If the array data do not £ill
the last card, the remainder must be left blank.

"V" has the same effect as "U" except that the format read in the

last preceding "U" array is used,




Name General Example of Fido Input Charge Date Page
IDENTIFICATION REMARKS (DO NOT PUNCH)

‘ (1,8 N L Begin the 1$ array, fixed-field, integral

) L I I N N Lo L Enter 1

B L N R Fill array with 2

> 12 Ll L Begin the 2% array, fixed-field, real

Yo 1. 2.3,4, L e 20 Enter 1.234

Yo l1i2. 304, Ml S B L 1 1,000" !

L 05.-|1,2.3 4 | 4+.0,2 " "

Co3a-l 040 112,34 " "

zs

L1 IR R L 17 " 7.0

> L I R (1 A blank field is always ignored

* [ T I L] 73 so Terminate this block

i | I [ | (| L i 12,0 No entries may follow T on a card

I (3 [ * L L L Begin 3% array, fixed-field real

Y . .0 Y Enter 0,1,2,3,4,5,6,7,8,9,10,10,10

i 13 R L 11,0 as real numbers

373 |k K L 11,08, 1,0 >Repeat 3% in free-field, skip

4gl,l | 1,2, 1 L 73 g0 || to 11lth entry, correct sequence to

S I B L 1 1 4 4 13,0})/---9,10,11,12

l4 (Fo*l2, 0,1, by . 0 Begin 4% array, free-field, real

Qs L L o Enter 1,2,3,4, 1,2,3,4, 1,2,3,4

° L L LB L Fnd reading this array; remainder of array unchange

> L T L Terminate this block

" [ 4+ [ 73 80

Y

L I R R L o140
R - REPEAT I - INTERPOLATE S - SKIP T - TERMINATE

[aN

6-¢1
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