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Multigroup, Time Dependent Transport Equation by the Method
of Discrete Ordinates
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T INTRODUCTION

The ANISN Code! originally developed at the Oak Ridge National Labora-
tory, has been available for use at LLL in various versions since 1968. All
of these versions, however, have used our computers to simulate the same
machine flow of data as that which existed on the IBM 7094. For very small
problems which could be contained within the fast memory of a machine, this
type of programming presented no hardship. Large problems, however, ran
very slowly if at all. The work reported here has lead to a version which
will run both small and large problems efficiently on our CDC-7600 machines.

ANISN-L, 1ike ANISN, solves the one dimensional, multigroup, time
independent Boltzmann transport equation by the method of discrete ordinates.
In problems involving a fissionable system, it can calculate the system
multiplication or alpha. In such cases, it is also capable of determining
isotopic concentrations, radii, zone widths, or buckling in order to achieve
a given multiplication or alpha. The code may also calculate fluxes caused
by a specified fixed source. Both neutrons, gammas, and coupled neutron-
gamma problems may be solved in either the forward or adjoint (backward)
modes. Cross sections describing upscatter, as well as the usual down-
scatter, may be employed.

The changes that have been made to ANISN may be placed into three
categories:

1) Increased ease of use:

a) The input has been changed to a free form input similar to
that used in MORSE-L?. .

b) Many input items are now built into the code or read from
' the library tape thus reducing the required input.
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Materials definitions are now specified as in MORSE-L
thus eliminating the need for inputting complicated
mixing instructions.

Cross sections are read from a standard MORSE library

" tape®, as well as from cards.

Improved use of the computer:

a)

Only those items which will not fit in the core are placed
on to disk files. Such files contain only one type of data
and are efficiently read and written with three argument
buffer statements. :

Overlays have been used to reduce the SCM storage used for
program instructions.

More efficient coding was used in the inner calculational
loops to speed up the computation.

Cross section data is now handled so that it is no longer
necessary to have all cross sections in the core at one
time. Much larger problems may now be solved without the
need of external codes to write "group independent" cross
section tapes. ‘

Expanded physics and capabilities:

a)

In a spherical problem, the calculated ANISN-L leakage

may be output in the proper form needed to specify the

source input to the MORSE-L code. This source is auto-
matically punched.

An albedo, as needed in the input to the MORSE-C and the
MORSF-I codes, may now be calculated directly.

Pipe factors may now be calculated for "ideal" pipes external
to a spherically defined system. Such pipes may be offset
from the center of the sphere.

The balance tables now contain values of absorption due to

. buckling and time dependence and may be expanded to show

the group to group transfers.

Energy dependent spectra may now be output for direct use
in the CLYDE cross section code. The higher order Legendre
expansions are available.

CRT p]oté are now available for energy dependent spectra,
position dependent flux, and the angular dependent flux on
the right-most boundary.
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g)' Cross sections may now be collapsed u°1ng the proper
Legendre expansion of the flux.

A previously reported version of ANISN*, operational on the CDC-
6600 machines, is no longer available.

The remainder of this repokt describes the use of ANISN-L. The
author welcomes any feedback from users.

I1 DISCRETE ORDINATES METHOD

There has been so much written on the topic of discrete ordinates
method (of which the original SN method is a sub-set) that code writers no

Tonger feel that it is essential to describe the physics of their discrete
ordinates code. This author is not going to change from that pattern.
Rather than go into the physics derivations, we will list a number of good
references which contain everything anyone would want.

ANISN is a fifth or sixth generation code. As far as we know, the
original one dimensional SN code was SNG> (written for the IBM 704 machine).

This was followed by DSN®, DTK, DTF’, DTF-I1I1® and then by DTF-IV® and
ANISN', After ANISN was written, modifications were made to accelerate its
convergence for deep penetration probiems!®. No other major improvement
seems to have been made since that time in 1D codes. 1In all probability,
no such change will come about until the STAR machines are available.

Summary articles by Abbott, Clairborne, and Clifford!! and by Stevens!'?
discuss the use of discrete ordinates codes for shielding type problems.
The general theory has been discussed in the numerous writings of B. Carlson
~of LASL.. What he hasn't discussed has been covered by K. Lathrop and C. Lee
(also at LASL). References 13 and 14 are typical of such literature.

Reference 15 discusses the calculation of fluxes in a void external
to a defined system. Additional references on this topic are included in
this memorandum. ' :

IIT CODE QOPERATION

ANISN-L was written for the CDC-7600 machines running with the ORDER
system. With this system, the following control cards are necessary:

*ID e e e e
*y CGa14 CGOI3

*T CG613=6=CG613
* DUMP(DEC)

* XEQ ANISN CG414
* DATA .

Title card of first problem, etc.
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Tape CG414 contains the program tape (a MAIN-OVERLAY-SEGMENT program) while

. tape unit 6 (CG613 in the above example) contains the cross section library

tape. The proper 11brary tape® for the specified ANISN-L problems should be
used. Tape CG616 is a back=up for the program tape (CG414). -

During daytime operation, the tapes may be replaced with disk files
using the usual procedures.

More than one problem may be run by simply stacking prob]ems behind
each other.

- Disk files created by.the program. during operation will be automati-
cally destroyed at the conclusion of a job. :

IV CODE INPUTS

Almost all of the input to the ANISN-L code makes use of a free form
input format designed originally for MORSE-L. This scheme allows each input
quantity to be separated from other inputs by the use of one or more blank
columns. There is no upper Timit as to the number of blanks used; the code
will even read over entire blank cards without trouble. The specific required
inputs, described below, are therefore given as a 1ist only and the user may
space them on cards as he desires.

The code considers a comma (",") to be the same as a blank space.
Input variables may therefore be separated by commas if the user is used to
this type of input. In some free form input schemes, a double comma (",,")
is equivalent to inputting a zero. . In ANISN-L, the double comma is equiva-
lent to only two blank spaces.

Any of the fo]]ow1ng numerical inputs will convey the value of one-
thousand to the code:

1000
1000.
+1000.
+1000.000
1.0E+03
1.0E+3
1.E+3
1.0+3
1+3

" The code converts all input numbers-to a floating point form and then
reconverts those which should be integers back into the integer form.

If the same numerical input is to appear a number of times, the repeat
input option may be used. This option has the form:

JRa
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where j is an integer numerical value representing the number of times the
value is to be repeated; R is the letter, and a is the value written in-any
of the previous approved forms. Thus, thirty values of one may be input with:.

30RT.0

Note that no blanks appear within this input. If the repeated input quantity
is zero, the letter Z may be written in place of the letter R and the follow-
ing numerical input omitted. Thus, thirty values of zero may be input with:

302
It is frequently .desirable to input a sequence of numbers equally spaced
between two fixed numbers. The interpolate option has been designed for this
purpose. It has the form: S ' A :

A nlB

where A and B are numerical values written in an approved form as described

above, I is the letter "I", and n is an integer number. This input provides
n + 1 input values; the first is equal to A, the Tast equal to B and the
remaining n - 1 values are equally spaced between A and B. As an example,

~the sequence of numbers

1.0, 2.0, 3.0, . . . . ., 10.0
may be ihput by: | v
1.0 9110.0

It shou]d be pointed out that the n used here is one greater than that used
in s1m11ar input to the ORNL ANISN code.

If a specific number of input values are being read (such as the average

~velocity in each group), and the user desires to fill this matrix with the

same value after specifying part of the matrix, he may do so by giving the
desired. value and following it by the letter F. Thus the input:

10.0 8.5 7.32F

would put ten in the first position of a matrix, eight-and-one-half in the
second position, and then fill in all remaining positions with 7.32.

An input which does not start with a plus or minus sign, a decimal
point, or the integer numbers zero through nine, is considered by the input
routines to be an alphabetic word. It will be returned to the code as a
BCD word. Only the last ten characters will be retained in this word, the
rest will be ignored by the code. A number of input names in the code are
written with hyphens to make them a single word; i.e.:

CRO55=5ECTION
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If this had been written as:
CROSS SECTION

the code would have considered it to be two words and would not have been
able to understand the input. Alphabetic words may not use the repeat or
fill option described previously. In describing the 1nputs throughout the
rest of this report, alphabetic inputs will be placed in quotes; i.e.,
"CROSS-SECTION". The quotes are not to be input.

The free form input will read data .in columns 1 through 72 of an input
card. Columns 73-80 may be used for identification purposes. A single
input, either numerical or alphabetic, may not be split so that part appears
on one card and part on another card.

The input to the ANISN-L code is,broken into twenty-two data blocks of
information. Not all of these blocks need be present in every problem. The
presence or absence of some of these blocks signify what is to be done or
what i1s not to be done in a given problem. Each block of information, except
the title card, starts with a key word. Data then follows and the word
"LAST" appears to indicate that all input for this block has been provided.
The blocks must appear in the order described. Table I indicates each block
and the general information it contains while the rest of this section
describes each block in detail.

Within the block inputs, a slash ("/") is used to terminate some input
lists. This symbol is used when the code does not know how much data is to
follow. Note that at least one blank must precede and follow the siash.

Examples of the punched card input are given with most data block
descriptions. The example given assumes a S;¢ problem with sixteen energy
groups. Al1 other data described, however, has no relationship to a real
. problem nor do the values input in one block necessarily correspond to
those input in another bltock. The example problems shown in Section VI of
-this report illustrate consistent problem inputs.



TABLE I  DATA BLOC<S REQUIRED FOR INPUT TO THE ANTSN-L CODE

Block Key Word Page Information in Block's Input Format When Required
I 4 . 8 Title (8A10) always
I1 "BASIC" 8 Basic Problem Parameters free form “always
ITI "RADIT" 12 Radii of =2ach Interval free form always
v "ZONE" 12 Zone numbar attached to each free form always -
' . interval _ . :

v "MATERIAL" 12 - Material number in each zone free form always
VI - "RAD-MOD" 12-13 Modifies radii ’ free form zone-width search

T problem g
VII "DF" ‘ 13 . Density factors : free form when not all equal

. . ' B to one ‘

VIIT ~  "SN" 13 SN parameters free form over-rides or sup-

: ~ plements built-in

: ‘ _ - .~ data
IX "p-L" 14 P-L scattering constants. free form over-ride built-in
: data-
X "FEW-GP" 14 Data to collapse input cross free form when wanted
: sections to a few group set ' ' .
X1 "PF" - 15 Pipe factor calculation input free form when wanted
XI1 "DR" 15 - Detector Response input free. form when wanted
XIII "MIX" 15-16 Mixing Table which defines the free form always
cross section materials
XTIV "CS-DELETE" 16-17 Deletes secondary gamma production free form when wanted
in isotopes or materials ‘

XV "SOURCE 17 Fixed source free form fixed source problems
XVI . "ENERGY" 18 Group energy boundaries free form only when cross section
XVII "VELOCITY" 18 Group velocities - free form library not used or to
XVIII "FISSION" 18 Group fission spectra free form {over-ride library data
XIX "CROSS-SECTION" 19-20 Cross section inputs fixed f1d. only when cross section

library does not contain
needed information

XX “"DIFFUSION" 20-21 Perform diffusion or infinite free form when wanted
: _ media calculation ‘
XX1 "ALBEDO" 21 Albedo data free form when albedo boundary

condition specified
XXI1I "END" 21 End flag (A3) always

GL-YOW

£L61 ‘0z 4aqualdas



MOR-15 ' -8- ' September 20, 1973

Block I Title Card

This block contains a single card on which an identification of the
problem being run is made. An (8A10) field is used to read this data which
is then printed at various points in the problem's output.

Block II Basic Problem Parameters ’ ("BASIC")

The information contained in this block establishes the basic descript-
ion of the problem being run. Data is read using the free form input des-
cribed previously and is identified by the key word "BASIC". There will be
39 individual inputs in this block. Each is described below. in the order
that they must be provided. Questions as to whether a certain option is to
be used may be answered with the input words "YES" or "NO" or by numerical
inputs with one meaning yes or a zero meaning no.

1) Number of neutron .energy groups in the cross sections which
are to be used in this problem.

2) Number of gamma enérgy groups in the cross séctidns which
are to be used in this problem.

3) Position of the total cross section in the inpdt cross
section table (IHT). (For a MORSE-L cross section
library tape, this input is equal to three.)

4) Position of the self-scatter crosS section in the fnput
cross section table (IHS). (For a MORSE-L cross section
library tape, this input is equal to four.)

5) Length of the cross section table per group (IHM). (For
‘MORSE-L cross section library tapes, this input is equal
to the total number of energy groups upscatter plus the
number of groups downscatter plus four.)

6) Maximum order of the Legendre expansion of the cross
sections to be used in this problem.

7) Number of sets of cross sections.which are to be read from
input cards. A single set includes all the Legendre expan-
sion matrices for the input material. A1l other cross
section information required (if any) will be taken from
the cross section library tape.

8) Are the cross sections to be printed in the problem's
output? -

9) Is the library tape to be unloaded after its use in this
problem? This clears a tape unit for someone else to use
during the run of a single long problem. Do not unload
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: theylibrary tape if it is to be used in a subsequent problem
in this same run.

10) Type of problem being run. Choose from one of the following
available types: : o

"Distributed-Source"
"Shell-Source"

n

"Alpha"
"Concentration”
"Zone-Width"
"Radius-Search"
"Buckling-Search"

11) For the fixed source mode of operation, the total fixed
source (integrated over all space, energy, and angles)
will be normalized to this value. For other types of

. problems, the total fission source will be normalized
to this input. If set equal to zero, no normalization
will be performed.

-12) For the shell source mode of operation, the interval in
which the shell source occurs. Input a -1 if the source
is specified in all intervals. Input as zero for other
problem types.

13) For search type problems, the value of k (system multi-
plication) desired. If not needed, set to zero.

14) For search type problems, the value of alpha desired.
For this type of probiem, either k (the previous input)
or alpha, hut not both, must be specified. A non-zero
value of k will be used if specified. Otherwise the
alpha input will be employed.

15) In any non-fixed source problem, the first guess for the
eigenvalue. Zero if not needed.

16) In any non-fixed source problem, the eigenvalue modifier.
The change from the first to the second guess of the eigen-
value is made by adding, or subtracting, this quantity.
Subsequent changes in the eigenvalue will be made by linear
or quadratic interpolations. '

17) Accuracy desired in the -over-all integrals.
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18)
19)

20)
21)

22)
23)
24)

25)

- 26)

27)

29)

30)
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Accuracy required in the scaler flux at each mesh point.
Not used. if zero.

The maximum number of inner iterations per energy group
to be allowed in any one outer iteration.

The maximum number of outer iterations to be performed.
Maximum running time (minutes) for this problem. Problem
will be terminated at the end of the first outer iteration
which exceeds this time. Zero if not used.

Is this an adjoint problem?

Order of angular quadrature.

-Geometry type: specify either,

- IISLABI!
"SPHERE"
"CYLINDER"

The left boundary condition. Specify:

"VACUUM"

"REFLECTION" (always for sphere or cylinder)
"PERIODIC"

"ALBEDO" (specify additional inputs in block XX)

The right boundary condition. Specify:

"VACUUM"

"REFLECTION"

"PERIODIC" |

"ALBEDO" (specify additional inputs in block XX)

Cylinder or plane height for buckling correction (cm.). Zero
if not used.

Plane depth for huckling correctiaon (em.). 7Zero if not used.

Transverse dimension for void streaming correction (cm.).
Zero if not used.

Highest number (1owesf energy) neutron group which will have
fluxes calculated. Groups lower in energy will be assigned
zero flux solutions.
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31) Highest number (lowest energy) gamma group which will have
fluxes calculated. = -

32) Are disadvantagé factors to be calculated?

33) Are CRT plots of position dependent flux to be made? There
' will be one plot for each energy group. Set equal to two
if plots are classified.

34) Are CRT plots of energy depehdent flux to be made? There
: will be one plot for each zone. Set equal to two if plots
are classified. '

35) Are the balance tables to be expanded to include group-to-
group transfers?

36) A two digit integer number indicating the desire to punch
energy dependent fluxes for use in the CLYDE cross-section
code. The first digit describes what is to be done with
the neutron energy groups while the second digit describes
the action for the gamma groups. A zero implies 'do not
punch;' a one means punch after fitting with straight lines
on a linear-linear (energy-flux) grid; a two signifies punch
after fitting on a log-linear grid; a three means punch both
methods. As an example, a coupled problem to be punched
with the neutron groups fitted by the log method and the
gamma groups by the linear method would have this input set
to 12.

37) Should the Teakage of this problem be punched on to cards
so as to be in a form that describes the source in a MORSE-L
monte carlo problem? This option assumes that this problem
has been run with a spherical geometry.

38) Should the leakage of this problem be punched in a form so
as to represent an albedo input for the MORSE monte carlo
codes? This assumes a slab geometry with an incident source
on.the right surface.

39) Should the angular flux be printed?

The entire block is cnded by the word "LAST."

Example:

BASIC 16 0 3 4 19 3 0 YES YES RADIUS-SEARCH 27 1.0 O©
17.35 -1.2 1-4 5-4 15 8 2.3 NO 16 SPHERE REFLECTION
VACUUM 3Z 16 O YES 2R1 NO O NO NO YES }.AST
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Block III OQuter Radii of Each Interval ' ("RADII")

This input block specifies the outer radius of each geometric interval.
The first value is the innermost interval and subsequent inputs must in-
crease in value. The inner radius of the first interval is assumed to
always be zero and is not input. Terminate the data in the block with the
word "LAST." :

Example:
RADIL 20111.2 5S5I11.8 15119.3 LAST

"Block IV Zone Number for Each Interval ' 4 ("ZONE")

The input in this block identifies the zone number attached to each
geometric interval. The number of inputs must be equal to the total number
of intervals (the same as the number of inputs in block III). End with the
word "LAST." »

~ Example:

ZCNE 20R1 S5R2.  15R3 LAST

Block V Material Number in Each Zone ("MATERIAL")

For each zone used in the problem, this block specifies the number of
the material which occurs in the zone. The input must contain a value for
every zone from number one to the largest value input in block IV. The
first input value is the material in zone 1, the second the material in
zone 2, etc. The material numbers refer to the material mixture numbers
used in block XIII. The word "LAST" is used to terminate this block.

"Example:

MATERTAL 1 2 3 LASTY

Block VI Radius Modifiers , ("RAD-MOD")

This block is required only for a zone-width search problem. It may
be omitted for all other cases. The data contained in the block describes
the modification that is to be made to the radial widths by the eigenvalue.
The width of each interval is given by:.

ar = Arg (1 + EV x RM)

where Aro is the initially described width in the radius input, EV is the
eigenvalue, and RM is this 1nbuf.
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The radium modifiers are input by zones starting with the innermost
zone. - End the.input data with the word "LAST."

Example:

RAD-MOD .0C5 —.002 0O LAST

Block VII Density Factors ("DF")

The density factor for a given interval has the effect of changing the
density of the material in that interval from that used when making the
cross sections. It is equal to the density that.is desired in that interval
divided by the density of the material described as being in the interval by
the MATERIAL and MIX blocks. This block needs to be input only if the den-
. sity factors are not equal to one.

The factors are input by intervals starting with the first (innermost)
interval. End with the word "LAST."

Example:

OF 20R1.0% SR0.95 1GCGR0.90 5R0O.75 LAST

Block VIII §n Constants ("SN")

This block contains the angular quadrature weights followed by'a slash
("/") and then followed by the angular gquadrature cosines. Each set con-.
tains MM values where: ‘

MM

MM

ISN + 1 (sphere or plane)
¢ISN * (ISN + 4))/4 (cylinder) ‘ o '

and ISN is the order of angular quadrature.

The code contains built-in weights and angles for S., Se, Ss, Si125 Sies
S2y and S3,, calculations obtained by the method of Lee. An additional set
with S,o for spherical geometry only, based upon Gaussian quadrature, are
also built-in. These built-in sets will be used if this block is omitted
and the proper value of ISN (23rd input in basic block) to connect with the
above is used. In all other cases, this block must be input. Use the word
"LAST" to terminate this data.

Example:

SN G .02276 03977 04169 04596 052¢3 .
- - . . «064C2 .C9050
14267 .14267 .09050 .06402 05263 .04596 .04169 .G3677
« 02276 7/ -l. -.97715 -.9068 -.8300 —«7454 -.649€ -.5375

=+3944° -.1491  .1491 .3944 .5375 €49
9775 Laeq 8 7454 .82CC .5068
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Block IX PL Scatter Constants ‘ ("P-L")

If desired, the P scattering constants calculated by the code may be

over- riddén by this input. These constants are input in the same order as
if they were read by the FORTRAN statement:

((CON(M,'J), M=1, M), J =1, JT)
where MM is defined above and

JT
JT

ISCT (sphere or plane)
(ISCT x (ISCT + 4)) / 4 (cylinder)

and ISCT is the maximum order of scatter in the. prob]em Close with the
word "LAST."

Example:

P-L -1 =-.9775 =-.9068 -.8300 -.7454 —.£498 -.527% .-.36G44
-.1491 .1491 .3944 ,537% .6498 .7454 .83C0 .90¢8 .9775
1l .9333 .7333 .5333 .3333 .1333 -.0667 =-.26€67 -.46067
-e4667 -.2667 -.0667 .1333 .3333 ,5333 ,7333 .9333.
-1. -.8689 -,5038 -.1844 .(828 .2888 .,4180 .4282 .2152
-e2153 ~.4382 -.418C -.2888 -.0(828 .1844 .5038 .8689 LAST

Block X Few-Group Cross -Sections B  (“FEW-GP

If it is desired to obtain few-group cross section sets by flux
weighting the 1nput cross sections, this block should be input. The
first five inputs in this block are:

1) a1 if micro cross sections. desired
a 2 if macro cross sections desired

2) position of total cross section in new cross section block (IHT')

3) position of self-scatter cross sect1on (minus implies upscatter
removal) (IHS') .

4) table length of weighted cross sections (IHM')

5) a 1 if weighted cross sections are to be npunched

The remaining values specify which new group each of the problem's
energy groups falls into. First energy group first, etc. End the data with
the word "LAST."

Fxample:
FEW-GP 1 3 & 9 1 4Rl 3R2 .3R3 2R4 2R5 2R6 LAST
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'Block XI Pipe Factors : - ("PF")

For a spherical problem, an ideal pipe factor will be calculated if
this block of data is present. For each desired pipe, there are input
three numbers: ‘ ' : :

1) distance to detector (from center of system) (cm.)
2) radius of pipe (cm.)
3) off-set of pipe from center of sphere (cm)

After all the desired pipes have been described, close with the word
"LAST." ' T

Example:
PF 1000 - 2.5 © 1000 2.5 1.0 100C 2.5 2.0 LAST
Block XII Detector Responses : S ("DR")

For each response function, input a single parameter indicating its
use and then the function (one number for each energy group).

-M  all intervals within zone M
0 all zones
1 all intervals and zones

when all desired responses have been sbecified, close with the word "LAST."

Example:
DR .
- 16R1. :
? 1.0 0.8 0.6 0.3 0.1 0.005 10Z
LASTY
Block XIII Mixing Tables ("MIX")

. The mixing tables, which comprise this block of data, are used to define
the composition of each material in terms of available input cross sections.
The input of this block consists of a series of specifications for the mix-
ing instructions. Each specification consists of five input numbers:

Ist) The material number for which this instruction pertains.

2nd) Identification of the isotope. (or mixture) which forms
part of the material. This input may be either a word
or number from the Tist of available isotopes. If the
identification is given by "SELF", the material as
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specified up to this point will be multiplied by the
eigenvalue (concentration search problems only).

3rd) Numerical designation of the flux weighting used to
obtain the desired isotope's (or mixture's) cross
sections. This parameter may also be used to separ-
ate cross sections of the same isotope which have
been obtained from different sources.

4th) The maximum order of the Legendre expans1on of this
set of input cross sections.

5th) Density of this isotope or mixture. In units of atoms
per barn-centimeter if the cross sections are in barns
per atom or in units of grams per cubic centimeter if
the cross sections were mixed so that they have units
of square centimeters per gram.

The specifications for an entire material must be placed together in
the input without being interrupted by the specifications of another
material. The input does not have to be ordered by material numbers,
however. Each material appear1ng in the material block must be spec1f1ed
If a material is defined which is not needed, it will be listed in the
output but not mixed or stored.

For concentration search problems, .the previously described inputs
may be altered by the addition of a dummy isotope called "SELF." When
this isotope is encountered, all previous mixing instructions will be
altered so that the density used is the input density times the problem's
current eigenvalue. Isotopes described in a mixture after the "SELF"
isotope will not have their input densitites altered. The third, fourth
and fifth inputs in the "SELF" isotope entries are input as zero.
input in this block is ended by the word "LAST."

The input in this block is ended by the word "LAST."

Example:

fo{"”f““—~“"- e
1 U235 0 0 C006664
1 U238 0 0 .0000486
1 H1 0 3 .046733
1 IR 0 3 .ClB4abe
1 FE 0 3 .005423
2 AL 0 0 .0603
3 BE 0 3 .123

LAST '
Block XIV Secondagy Gamma Production De]et1on ("CS-DELETE")

In problems involving the production of gamma-rays from neutron inter-
actions, it has been found to be convenient to be able to eliminate gamma
production in a single isotope or in a given mixture. This allows an
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understanding to be gained of the importance of either isotopes or mixtures
in the results being calculated.

This block of data is input only when such deletion is desired. It is
a list of the cross section matrix number for those matrices in which all
secondary gamma production is to be set to zero. The matrix number of a
given isotope can be easily determined by inspecting the output of a problem
which has already been run. As long as the mix instruction block is not
altered, the position of the stored isotopes will not be changed. Note
that there are matrix numbers for both isotopes and mixtures. The use of
the former deletes only a single isotope wherever it occurs. The use of
‘the latter deletes all production in the mixture.

End this block with the word "LAST." -

Example: ,
CS-DELETE 1 2 31 LAST

Block XV Fixed Source . ' ("SOURCE")

This block is input only for problems which use a fixed source (either
distributed or shell). In all other problem types, it is omitted.

For a distributed source problem, the input follows the order that
would exist using the FORTRAN notation: '

((S(rs, Eg), i=1,1IM), g=1, 1G)

where IM is the total number of intervals and IG is the total number of
groups. - If desired, the input may be specified as two input matrices,
separated by a slash ("/"), with the form:

C(S(ry),
(S(E ), g =1, 16)

1, IM)

The distributed source will then be made up from the product of these
matrices:

S(ri, Eg) = S(ri) X S(Eg)

For a shell source in one interval, the input follows the form:

((S(rys Q> Eg)s k = T, MM), g = 1, I6)

k’

or by two input matrices:

P} P
w w
Ly ———
m o]
=
- N
- -
[{a] >
| |
— —
- “
— =
[ =
S— g
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Again with a slash between the two inputs. MM is defined in the discussion
of Block VIII. :

A shell source in all intervals follows the form:

(((S(rys R By k= T, MM), i =1, IM), g =1, 16)

g9
The word "LAST" follows the end of the input data.
Example:
SGURCE  10%1 30Z / -1 152 LAST

Block XVI Energy Boundaries : ("ENERGY")

.. This block is needed only if a library tape has not been used to obtain
cross section data. The block contains the energy (in MEV) at the boundar-
ies established for the cross section groups. The highest energy of the
first neutron group is given first followed by the energy at each boundary
until the lowest energy of the last neutron group is provided. (There will
be one more input than the number of neutron groups up to this point.)

These are then followed by the boundaries, highest to lowest, of the gamma
groups. Omit neutron or gamma-.data if they are not included in the cross
section set. Terminate this block with the word "LAST."

Example:
ENERGY 10 8 6 S5 4 3 2,5 2 1.75 1¢5 1.25 1 .9 <8 .1 .6
.5 LAST :
Block XVII Velocities ("VELOCITY")

Similar to the energy boundaries, this block provides information on
the average velocity of particles within a given energy group. This informa-
tion is necessary input if a library tape has not been used or may be used
W dller ddala un Lhe library tape if it was used.- Values arc input for
~each group, starting with group one. Units are centimeters per second.
Terminate the input by the word "LAST."

Example:
VILLCITY 16R3.0+10 LAST

Block XVIII Fission Spectron ("FISSION")

Similar to the energy and velocity data. Input is the probability that
a fission neutron will be born into a given neutron group. The sum over all
groups should be one. Terminate with the word "LAST."

Example:

FI13510HN 204,344 168 4180 .090 L0114 10Z LAST.
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Block XIX Cross Sections ("CROSS-SECTION")

If any cross sections are to be input on cards, the following input is
required. Note that an identification card is required only for the isotope
(or mixture), not for each scattering matrix associated with the isotope.
Cross sections to be obtained from the library tape require no additional
inputs beyond that already given. The block label is read with the free
form input routines while all other data in this block has fixed formats.

The block of input data occurring 1mmed1ate1y after this block must start
on a new card.

Identification Card (A10,415)

col. 1-10 Identification symbol of the isotope. This
must be the same as used in the material
definitions in the mixing tables.

col. 11-15 Numerical designation of the flux weighting
' used to obtain the isotope's cross sections.

col. 16-20 Maximum order of the expansion of this set
of cross sections. There will be one more
than this number of input matrices. This
value may not be greater than the maximum
order specified for the problem as given
in the basic parameter block of input.

col. 21-25 Type of format used to input the cross sec-
tions. A zero for FIDO formats, a one for
DTF-IV formats.

col. 26-30 A one if the scattering matrices do not
include a factor of (2£ + 1) factor.
Cross sections of LASL and the cross
sections input to the DTF-IV code do
not include the (2&€ + 1) factor. Cross
sections from ORNL intended for the
ANISN and DOT codes do include this
factor. The output of the LLL code
CLYDE does not include the factor.

Cross Sections

Cross sections may be input in either a FIDO type format (as used by
the ANISN and DOT codes) or in a DTF-IV format. FIDO input allows the
use of a repeat option to enable zero values to be input more easily and
ignores blank fields. The formats for FIDO input have a specification of
(6(12,A1,F9.0)). A numerical input may be placed in the F9.0 location
(a right adjusted exponential field may be used) and the two preceeding
fields left blank. Another method of inputting numerical values is to
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put the value in the F9.0 field, the exponent of the associated power of
‘ten in the 12 field, and a + or - in the Al field to indicate the sign
that goes with the exponent. Thus a cross section of 1234. barns may be
represented either by .3++1.234...(where the .'s represent blanks) or by
~nnt1234. . n. A zero input must be specified by a +0.0 in order not to

be mistaken as a blank. A repeat option is available where the 12 field
contains the number of times an input is to be repeated, the Al field con-
tains the letter R and the numerical field contains the value. Thus,
fifteen zeros may be input by 15R+0.0Annnn.

The DTF—IV format is a simple (6E12.4) card withla11 zeros requiring
a full field and blank fields being read as negative zeros.

The order of cross section input is:

Oaf vof,-o s, O s O s v e« . .y O

g’ %gtmag> * t 0 Ygtiag> Ygege g-1og g-Nog

Group one inputs are followed by group two, etc. Even though a cross
section is zero by definition, as a transfer between group -5 and group 1,
ti is input as zero. With the DTF-IV format, no blanks are allowed and
each group, except the first, does not necessarily start on a new card.

The Py matrix is read in first followed by the P1s Pos etc.

Fach matrix does start on a new card.

Activation cross sections are not allowed in these inputs.

As many sets of input cross sections as specified in the basic problem
description will be read. Not all of those read need be used in any given
problem. ' :

This -block of input data is not terminated by the word "LAST."

Example problem one contains cross section. input.

Block XX Diffusion Calculation ' ("DIFFUSION")

If input, this block alters the code so as to do either a diffusion or
an infinite medium calculation, rather than as Sn calculation, for the first

few outer iterations. The first number in this block indicates how many
iterations are to be done with the revised methods. If the problem has not.
converged by the completion of that many itcrations, the code will auto-
matically switch to an SN mode of operation. This one input is followed by
a string of numbers, one for each energy group. The first energy group is
first.- Within this string,.a zero implies an S_ calculation, a one implies
a diffusion calculation, and a two indicates an 'infinite homogenous medium
calculation. End the block with the word "LAST."
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ExampTe:
DIFFGSICN 1 52 10Kl 2 LAST

Block XXI Albedo Information ' ("ALBEDO")

This block is required if either the left or the right boundary condi-
tion has been specified as "ALBEDO." This is a white boundary condition
which causes the entering flux at the specified boundary to be isotropic.
This is accomplished by summing the flux Teaving the system and returning
an average flux in all directions. The albedo for each group specifies the
- fraction of the flux leaving to be returned.

The input consists of a set of numbers, one for each energy group.
The albedo for the left boundary is specified first if it is needed ‘
followed by the albedo for the right boundary if it is needed. No slash
need appear between the two inputs. Terminate with the word "LAST."

Example: |

AL3EDC  16RLl.0 1.0 .95 .9 .8 .65 .4 .25 O9R.1 LAST

Block XXII End Card

The word "END" in columns 1 through 3 of a single input card terminates
the problem's input. ' ‘

V. CODE_OUTPUT

The ANISN-L output is clearly labeled and should present little dif-
ficulty in understanding for those who understand the input. In general,
those who have never run a discrete ordinates code will have less problems
with the output than those who are familiar with the ANISN output. This
is because the author has changed a number of items in order to make the
output more logical (at least for the author).. Explanations of these points
are given below. Reference to the example problems will help in understand-
ing the output.

1) Inputs are printed as they are read. Note that the geometrical
description of a problem is also reprinted in the case of search
problems using the final radial descriptions. Cross sections are
not printed until the composition of mixtures has been determined.

2) Each cross section description contains a number of matrices
depending upon its maximum Legendre order. Edach mdtrix is
assigned a storage location. When cross sections are printed,
this matrix location is used to define the meaning of the
printed values. The code prints a table which enables the
user to understand the matrix assignments.
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_ 3) A page of output indicates the convergence towards a correct

! answer. The number of inner iterations is listed for each
outer iteration and no longer summed over all outer iterations.
For search problems, the eigenvalue Tisted for a given outer
iteration is that eigenvalue used in that iteration. " There
will be, for these problems, one additional eigenvalue listed -
this is the next "best guess" based upon this and previous
iterations. The final outer iteration will indicate the maxi-
mum point-wise flux deviation for the scalar flux and, in the
case of problems using the outer angular flux, the maximum
deviation of this quantity.

4) Point-wise values of what used to be labeled "fission density"
"~ are no longer printed since they were really "fission neutron
production density."

5) The scalar flux is bresented in units of particles/cm? - MEV
rather than the previous integrated values of particles/cm?,.

6) Entries in the balance table have been re-grouped with some
deletions and some additions. It should be noted that the
total source excludes the self-scattering term. When the
expanded balance tables are printed, the first line printed
for each group is the sum of all sources in that group while
additional entries merely expand on where the sources come
from. Within the losses category, absorption is broken into
time absorption (a/v.and all losses due to not calculating
the flux in a given group), buckling, and physical absorption.
It should be noted that the latter term may be negative due
to (n, 2n) and/or pair production reactions. Leakage is -
defined to be positive (in any zone) for particles leaving
the zone.

7) When the angular flux is printed, the units are now in parti-
cles/cm?-MEV-steradian. Additional output includes point-wise
scalar flux and point-wise current.

8) Special outputs are clearly labeled. Punched card outputs
associated with some options are, in general, identical to
the printed output.

9) It should be noted that the output which is a function of energy
group in an adjoint problem has been reversed with respect to
group number. I.e., group one refers to the last energy group,
group two refers to the next to the last group, etc. The angle
dependent information must be interpreted as if it were reflected
through the origin.

VI EXAMPLE PROBLEMS

Two example problems are included in order to illustrate the input and
output of ANISN-L. These problems were not meant to convey "magic" numbers
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to the user (such as convergence criteria or mesh point spacing) but only
'‘to illustrate what happens in the code.

The first problem, modified from an ORNL test problem, is a radius
search in order to find radii in a cylindrical reactor which will produce
a multiplication of 0.993316. The second problem describes a fixed source
of 14 MEV . neutrons in the center 2.0 cm of a 10 cm iron sphere. Both
neutron and gamma fluxes are calculated in this problem.

Inspection of the prob]ém inputs and outputs should provide a more
detailed description of both systems. :
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CARD TdPJT:

EXAMPLF PROPLEM CNE

BASIC 16 O

1-6  1-6
S5Z LAST

RADT I

34 19 0 1
56

20111.2093

%0 2

NO 4

FJR EXAIMPLE PROBLEM ONE

CYLINCER

-24-

YES NO RADIUS-SEARCH O O
REFLECTION

September 20, 1973

«993316 C
VACULUM

19.3119 -C.5
35.56 67 1

5T11.6919 15119.3119 LAST ZONE 2CR1 5R2 15R3 LAST

MATERIAL L 2 3 LAST MIx 1 U235 0 0 6.664-4 1 U238 C 0 4.862-5 A

1 H¥% 0 0 4,6733-2 1 Zn C O 1.65456-2 L FE 0 C 5.423-3 1 CR C 0 1.651-3
1 NI 00 9.244~4 1 C G 0 ¢£.98636-3 2 AL C O 6.03-2 3 BE C O 1.23-1 LAST
CRCSS-SECTICN '

bk
ZR+0 .0
+0.,769
15R+0.0
14R+0.0C

+0. 144

*0.3
+6H 022

4-+1.0002

+0.117
+6.669
40,0055
+6.719
Z=+l.4
+0.36
+6.817
+0.063GC4
+7.906
+0.07
+0.719
+6 .92
+0.1559
+11.02
DIFFUSTCGA
ENG

1

C ¢
+0.6
L62%+0.0
+1.83
+3,0
13R+0G,0
+0.11¢€
+0.684
15+0.0
+0.022
-2.942
1C2+0.0
+1.22
1K+40.0
+0.0608
-5.047
10%40.0
+t2.418
1R40.0
+0,2319
-4,23
LOK+0.0
+3.334
LoE1L LALT

G,
-0.ha
+1.33
-1.9375

~1.k681
+5.7
+0.049
+0.132
+6 .06
+0.C12
+7.458
3-+8,0002
+C.c09
+6.€7¢€
+0.0125
+8.494
+0.,045
+C.78
+6 8417
+C .96
+9.,982
+CL.33
T+l.262

LTR+C.0
—10906
+1.79¢
+2.827
-2.09¢€1

12R+C.0
+C.052
-2.969

10R+C.0
+1.34G
1R+C.0
+C.0296
-5.4489

_1CR+C.0

+2.7189
I1R+4C.0
+C.192
-€.536
10R+C.0
+3.684
1IR+0.C
+C.387

+C.97
+0.69
+0.66
+1.076¢
+4,041
+6.33
+0.02
+7.372
3-44,0CC2
+0.187
+6.672
+0.0C45
+7.757
+0.025
+0.68
+6,.813
+0.052
+7.4CS
+0.12
+1.182
+7.12
+0.1169

-C.961 -
+C.239
+C.236
+C.415
+C.781
-2.6912
10R+C.C
+1.045
1R+C.C
+C.C216
-4,9768
10R+C.0
+1.92
1R+C.C
+C.122
-5.55
10R+C.0
+2.364
1R+C.0
+C.36
+6.79
10R+C.0
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OUTPUT FOR EXAMPLE PROELEM ONE

g xkexexk  ANISN-L DISCRETE ORDINATES TRANSPORT CGOE EEEEEEEE L

VERSION NUMBER - 2

DATE OF ASSEMBLY ——- 11 SEPT 73

DESCRIPTION
INITIAL PRODLCTION VERSICN

USE WITH GREAT CARE

PLEASE REPORT ALL MALFUNCTICNS 7O
‘TOM WILCOX X885l :



QUTPUT FJR EXAGPLE PRIBLET OHE (Cont.;

EXAMPLE PRCBLEM CNE

BASIC PARAMETERS

i6
0
3
4
L9
9]
1
Y5
NO
RAD. SRL
0.

0
9.933E-01
O.
12931E+01

~5.000E—-01

1.000E-0CL

1.000E-05

0

50

2.000E+00

' NO

4

CYLINCER

REFLECTYICN

VACULM

3.556£14C1
c.
c.

16

I6

NO

KO

YES

MO

0

1O

NO

nNO

NUMBER NEUTRON GROUPS

NUMBER GAMMA GROUPS

TOTAL CROSS SECTION POSITIGN

SELF-SCATT{R (ROSS SECTION POSITION
LENGTH OF CRUSS StCTION TABLE iPER GROUP)

MAX LFGENDRE ORDER

NO. ISOTOUPLS INPUI ON CARDS
CROSS SECTIGNS PRINTED
LIBRARY TAHE UNLGAGED
PROBLEM TYFE

FIXED SOURCE NORMALTZATION
SHELL SCURCE - INTERVAL

K FUR SEARCH

ALPHA FGR SEARCH -
FIRST GUESS OF ZIGENVALUE

EIGENVALUE MUBRIFIER
CVER=-ALL INTEGRAL ACCURACY
POINT ACCURACY (NOT USED IF ZERO)

¥AXe IMNNER [TERATIONS

MaX. CUTER [TCERATIONS

MAX. RUNNING TIME (MIN) (NDT USED IF ZERO)
ADJOINT PRCBLEM

CRUDER OF AKGULAR QUADRATURE

GEOMETRY

LEFT BOUNDARY CONDITIUN

RIGHT BCUN_ARY CCNOITION

CYLINDER U2 PLANE HEIGHT FOR BUCKLING CORRECTION (ZERO IF NOT USED)
PLANE DEPT=~ FCR BUCKLING CURRECTION {(ZERQC IF NOT USED)

TRANSVERSE DIMENSION FOR VOID STREAMING CORRECTION (ZERO IF NOT USED)
HIGHEST NU. NEUTRUN GROUP WHICH WILL BE CALCULATED .

HIGHEST NO. GAMMA GROUP WHICH WILL BE CALCULATED
CALCULATED OISADVANTAGE FACTORS ’
CRY PLOTS CF POGSITION DEPENCENT FLUX

CRT PLOTS GF CNERSY DEPENDENT FLUX

EXPANDELD BALANCE TABLE

PUNCH ENERGY CEPENDENT FLUX FOR CLYDE
PUNCH LEAKAGE SUURCE FOR MORSE-L
PUNCH ALCCCO CALCULATION FOR MORSE
PRINT ANGULAR FLUX

DATE
CLOCK
VERSION

R 09/713/1%
12¢07450
2

CL-H

€461 ‘02 4°qualdss



1 : ' JUTPUT FUR E/AAPLE PrROBLEM JHE (lont.)

INITIAL GZOMETRICAL DESCRIPTION

CZONE  MATERIAL INTERVAL OUTER SALIUS RAD MODIFIER . DEN FACTUR OUTER AREA VOLUME
, 0. . . 0. ,

1 1 1 5.60465E-01 0. 1.0C000E+00 3.52151E+00 9.86840E-01
2 1.12093E400 1.0CCO0E+00 7.04301E+400 2.96052E+00
3 1.68139E+00 1.0CCOOE+00 1.05645E+01 4.93420E+00
4 2.24186E+0C 1.0CCOOE+Q0 1.40860E+01 6.90788E+00
5 2.80232L+400 1.0CCCOE+00 1.76075E+01 8.88156E+00

3.362796400 1.0CCOCE+00 2.11290E+01 1.08552E+01
3.92325£+00 1.0CCOO0E+00 2.46505E+01 1.28289€401
4.48372L+00 1.0CCOQE+00 . 2.81720E+01 1.48026E+01
5.04418L+00 1.00CO0E+00 3.16935€+01 1.67763E401
5.60465(:400 1.0C000E+00 3.52151E+01 1.87500E+01
6.165L1E40D 1.CCCOOE+00 3.87366E+01 2.07236E+01
6.725580403 1.0CCOO0E+00 4.22581E+01 2.26973E+01
7.28604L+00 1.0C000E+00 4.5T796E+01 2.46T10E+01
7.84651E400 1.0CCO0E+00 4.93011E+01 2.66447TE+01
8.40697£400 1.0CCOOE+00 5.28226E+01 2.86184E+01
8.96744c400 1.0CCO0E+00 5.63441E401 3.05920€+01
9.5279GE+00 1.00C00E+00 5.98656E+01 3.25657E+01
1.00884E401 1.0CO00E+00 6.33871E+01 "3.45394E401
1.064B8E+01 1.00COCE+00 6.69086E+01 3.65131E+01
1.12093E+01 1.0C000E+00 7.04301E+01 3.84868E+01
1.13058E+01 1.0CO00E+00 7.10366E+01 6.82716E+00
1.14023£+01 1.0CCOOE+00 7.16430E+01 6.88572E+00
1.14939E+01 1.0CCO0E+00 7.22495€+01 6.94425E+00
1.15954+01 " 1.0C000E+00 7.28559E+01 7.C0279E+00
1.16919E+01" 1.0CCOCE+00 7.34624E+01 7.06132E+00
1.21999t+01 1.0CCOOE+00 7.66542E+01 3.81296E401
1.27079£401 1.06CO0E+00 7.98461E+01 3.97511E401
1.32159:+401 1.0CO00E+00 8.30379E+01 4.13725E401
1.37239E401 1.0CCCOE+GO 8.62298E+01 4.29940E+01
1.42319£+01 1.0CO00E+00 8.94217E+01 4.46155E+01
1.47399E+01 1.6CCOCE+00 9.26135E+01 4.62369E401
1.52479£401 1.0CCOOE+00 9.58054E+01 4.78584E+01
1.57559¢+01 1.0C000E+00 9.89972E+01 4.94799E+01
1.626396+401 1.0C000E+00 - 1.02189E+02 5S.11013E+01
1.67719E+01 1.00000E+00 1.05381E+02 5.27228E+01
1.72799E+01 1.CCOO0E+00 1.08573E+02 5.43443E+01
1.77879:+01 1.0CCOOE+00 1.11765E+02 5.59657E+01
1.82959E+01 1.0CCO0E+00 1.14957€+02 S.75872E+01
1.88039:+01 1.00000E+00 1.18148E+02 5.92086E+01
1.93119&+01 1.00CO0E+00 1.21340E+02 6.08301E+01

-0

€/61 °0Z 42qualdas



1

-

ANGULAR LUADRATURE CUNSTANTS

ANGL

QN> WN -~

COSINE (MU)

-4.71405€E-01
-3.33333€-01

3.33333E&-01
-9.42809¢&-01

. —8.81917€-01

=-3.33333E-01
3.33333E-01
8.81917E-01

WEIGHT

0.
L.6666TE-01
1.66667€-01
D. .
1.66667E-01
1.66667E-01
l1.66667E-01
1.66667E-01

. CUTPUT Fox EXAPLE PRIBLEA CIE (Zont.)

REFL DIRECT

Ve ~NDONWW

WT. X COS.

-00
-5.55556€E-02
5.55556E~02
-0.
=1.4698¢E-01
~5.55556E-02
5.55556E-02
1.46986E-01

-0

_82-

/61 0z 42quaidas



MATERIAL COMPOSITIGN

MEODIL A

—— P e s Pt e

ISGTOPE (UR MIXTURE)

uz2ss
U238
He®

AL

BE

UUTPUT “0R XA

FLUX WEIGHTING

[eNeoNoNeoNoNeoNo N

(@]

P-L ORDER

[eNeNoRoNoNoNoNe]

o

APLE PROBLEA JUE (Cont.)

DENSITY

6.664000E-04
4.862000E-05
4.673300E-02
1.845600E-02
5.423000E-03
1.651000E-03
9.244000E-04
6.986360E£-03

6.030000€E-02

1.230000E-01

CROSS SECTICGN LOCATICN ASSIGNMENTS (GIVEN MATRIX IS POSITION OF P-O COMPONENT, CTHERS FOLLOW IN ORDER)

CARD

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

INPUT
INPUT
INPUT
LNPUT
INPUT"
INPUT
INPUT
INPUT
INPUT

INPUT

MATRIX

1

2

3

4

5

6

7

8

9

10

11

12

13
ELEMENT 1
ELEMENT 2
- ELEMENT 3
ELEMENT 4
ELEMINT 5
ELEMENT 6
ELEMENT 7
- ELEMENT 8
ZLEMENT 9
ELEMENT 10

FTDENTIFICATION

U235
U238
H¥x
iR

FE

CR

NI

0

AL

BE
MZDIA
MzDIA
MEO!IA

w N

BERYLLIUM
OXYGEN
ALUMINUM.
CHROMIUM
IRON

NICKEL
ZIRCONIUM
URANIU¥=-235

URANIUM-238

[eNeoNoNoNoNaNeNoNeoNo]

QOOOO0OOCOO0Q0

Hex  FLUX WT =

HANSEN-ROACH
HANSEN-ROACH
HANSEN-ROACH
HANSEN-ROACH
HANSEN-ROACH
HANSEN-ROACH
HANSEN-ROACH
HANSEN-ROACH

HANSEN-ROACH

CWITH  28L+1

O ¥~AX ORDER = O FORMAT - ANISN
1963 LAMS~2941 P=-0
1963 LAMS-2941 ‘ P-d
1963 LAMS~2941 P-0
1963 LANS-2941 P-0
1963 LAMS-2941 P-0
1963 LAMS~-2941 P-0
1963 LAMS-2941 P~0
1963 LAMS-2941 P-0
1963 LAMS~2941 P-0

GlL=uo

_62_
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(
/1

PR
s
a

‘ENERGY DEPENDENT ARRAYS

GROUP

ENERGY

1.0000E+01L
3.000CE+CO
1.40008+00
9.0000F-01
4.C000E-01

1.0000F=-01
1.7000€E-02
3.0000E-03
5.9000E-C4
1.0000&-0G4

"3.0000E-05

1.00001-05
3.0000E-06
1.0000L-06
4.0000t-07

1.00006H-07
1.0000E-11

DELTA-ENER

7.0000:z+00

1.60C0=z+00
5.C000:z-01
5.0000E-01
3.0000E-01

8.2000FE-02
1.4000£-02
2.4500E-03
4.5000E-04
7.0000E-05

2.0000£-05
7.0000E-06
2.0000E-06
6.0000£-07
3.0000E-07

9.99%0E~08

UUTPUT. FOR EXAMPLE PROBLE.S OdE (Cont.)

VELOCITY

2.8500E+409
1.9G600E+09
l.47C0E+09
1.1CCOE+09
6.7C0CE+08

2.7G00E+08

1.14000+08
4.3000E+07
2.0600L+07
1.0100F+07

" 5.6600E+06

3.1900E+06
1.7900E+06
1.09Q0£+06
€.0600E4CS

2.1800E+05

FISSICN

2.0400E-01
3.4400E~01
1.6800E-01
1.2C00E-01
9.CCO00E-02

1.4000E-02
0.
0.
0.
0.

0.
0.
0.
0.
o.

0.

INITIAL CALC

(T cr 1)

DIFFUSION
DIFFUSION
CIFFUSION
ODIFFUSICN
DIFFUSIGN

CIFFUSIOUN
OIFFUSION
CIFFUSION
DIFFUSIGN
CIFFUSION

DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSION

CIFFUSION

DIFFUSIGN

TIME REQUIRED FOR INPUT = 2.979E-02 MIN.

LEFT ALBEDO

O.
o.
0.
Q.
0.

O.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.

RGHT ALBEDO

.0.

0.
0.
O.
O.

0.
0.
0.
0.
0.

0.
0.
0.
O.
0.

0.

GL-HOK
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CROSS SECTIONS-

MAT. 1
POS. GRP. 1 GrP. 2
1 1.26000E+00 1.30000E-00
2 3.55700E+00 3.19¢00E-00
3 4.25000E+00 4.505C0E-00
4 1.2C000E+00 1.77C00E-00
5 0. '2.70C00E-01
6 0. 0.
7 0. 0.
8 0. G.
9 0. O.
L0 0. 0.
POS. 11 THRU ¢Cs. 19
PO5. GR2. 9 GRP. 10
1 2.72000€+01 5.5C000E+0L
2 4.5B150E+G1l 9.31000E+C1L
3 3.720000+401 6.8CO00E#0L
4 9.95000£+C0 9.950COE#*DD
5 S5.CJ000E-G2 5.0CCCO0E-02
6 O. 0.
POS. 7 THRU POS. 19
MAT. 2
POS. GRP. 1 GRP, 2
1 5.66000E-01 5.3%000E-O1L
2- 1.72500E+00 1.21300E+00
3 4.00000E+00 4.40000E+00
4 1.25400E+00 1.62500E+00
5 0. 3.30000E~01
6 0. 0.
7 0. O.
8 0. 0.
9 0. 0.
10 0. O.
PCS. 11 THRU PUS. 19
PCS. GRP. 9 GRra 10
1 1.:0000E+01 5.C00C00E+O1L
2 0. 0.
3 2.20000&+01 5.990000E+01
4 1.06950CE+01 §6.9%000E+00
5 6.00000E-02 5.02000E-02
6 0. 0.
POsS. 7 THRU PJS. 19
MAT. 3
PGS« GRP. 1 GRP. &
"1 0. 0.
2 0. 0.

GrhP. 3
1.3300Ck+00
3.087CCE+QQ
4.65000c+00
2.30000E+00
2.40000E-0"
3.70000E~-01

SAME AS ABOVE

GkP. 11
9.000CGE+OL
1.3475CE+02
1.000GCE+02
9.950G0E+00
5.00000E-02
0.

SAME AS ABOVE

GkP. 3
1.44000E-01
1.0800CE-01
4.50000E+00
2.90600E+00
3.50000E-01
4.60000E~-01

0.

0.

0.

0.

SAME AS ABOVE
GRP. 11
5.6000CE+C1
0.
6.5003CE+C1
8.94030E+C0

6.00000E~C2
0.

SAME AS ABCVE

GRP. 4
1.3500CE+CO
2.5880CE+CC
5.20C0CE+CO
3.42000&£+00
5.5000CE-C1
6.7000CE-C1
6.5000CE~-Cl
0.

0.
0.

GRP. 12
8.4000CE+C1

1.0780CE+C2.

9.4C00CE+CL
9.950CCC+C0O
5.000CCE~-C2
0.

GRP. 4
1.40060Cz-Cl
O. .
5.2500Cz+CO
4.5300CE+CO
8.0000Ce-01
9.6000Ce-C1
7.90000E~0C1
o.

o.
0.

GRP. 12
1.1000CE+C2
0.
1.19C00E+C2

8.9400CE+CC-

6.0000CE~-C2
0.

GRP. 4

GRP. 5
1.66C00E+00

"3.518C0€E+00

7.90000E+00
6.16C00E+00
3.50CC0E-01
4.00CCOE-OL
4.50C00E-01
4.40C00E-01
O.

0.

GrRP. 13
3.90C00E+01
7.35CC0E+01
4.90000z+01
9.95C00E+CO
5.00CC0E-02
Q.

»

GRP. 5
1.60C00E-01
0.
8.20CC0E+00
7.96C00E+00
5.00C00E-01
5.50C00£-01
6.40CC0E-01
5.300C0E-01
Q.

0.

GRP. 13
4.00000E-01
Q.
9.40C00E+00
8.94CCOE+00
6.00000E-02
o.

GRP. 5

0.

GRP. 6
3.15000E+00
6.12500E+00
1.24000E+01
9.20000E+00
8.00000€E-02
8.00000E-02
7.00000E-02
7.00000E-02
6.00000E-02
0.

GRP. 14
8.00000E+01
1.715C0E+02
9.00000E+01
9.950C0E+00
5.000C0E-02
0.

GRP. &6
4.50000€E-01
0.

1.20000E+01
1.14500€+01
8.00000€-02
8.00000E-02
1.00000E-01
9.00000E~-02
7.00000E~02
0.

GRP. 14
5.50000&-01
0.
9.55000E+00
8.94000E+00
6.00000E-02
0.

GRP.. 6
0.
o.

VUTPUT FUR EXAMPLE PROBLE. OHE (Cont. )

GRP. 7
5.560000E+00
1.C2900E+01
1.51000E+0Q1
9.55000E+00
5.00000€E-02

GRP. 15
2.24000E+02
4.53250E+02
2.34000E+02
9.96000E+00
5.0G000E-02
0.

GRP. 7
7.0006CE-O01
0.
1.40000€+401
1.32400E+01
1.00000E-01
0.

0.
0.
0.
O.

GRP. 15
1.00000£+00
0.
1.00000E+01
8.95000E+00
6.00000E-02
0.

GRP. 7

0.

GRP. 8
5.55000E+00
1.93600&+01
2.11000E+01
9.95000£+00
5.00000E-02
0. :

O.
0.
0.
0.

GRP. 16
6.11000E+02
1.26420E£+403
6.21000£+402
1.00000€+01L
4.00000E-02

"0
GRP. 8
2.00000E+00
0.

1.50000E+01
1.29400E+01
6.00000E-02
0.
0.
0.
0.
o.

GRP. 16
2.44000E+00
0.
1.14400E401
9.00000E+00
5.00000E-02
0. .

GRP. 8
1.00020&E-03

-0
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©
[w]

“wm

©
o

Ln

0
Q

(%}

()

3 6.00000E-C1 9.70000€E-01
4 -8.40000E-01 -9.617000£-01
5 GC.- 7.69500E-01
6 0. C.
! C. c.
8 0. Ce.
9 0. 0.
0 0. C.

pOS. 11 THRU PO5. 19
- GRFe. 9 GRP. 10
1 4.00020E~-03 8.00320€£-03
2 C. 0.
3 6.6690CE+00 6.67200£+00
4 =2.94200E+00 -4.9T73E0E+00
5 7.8&000C+00 6.71300£+00
6 L.34900E400 1.22200E+00
7 1.87000&£-01 <2.09200E-01
8 2..6000E-02 2.96300E-02
9 9%.5C¢000&-03 4.50300E-03
0 C. 0.

POS. 11 THRU PO5. 19
MAT. 4
. GRr. 1 GrRP. 2
1 3.00000E-03 5.00200£-03
2 0. 0.
3 2.60000E+0D 3.100C0E+00
4 1.49700£+00 2.39500E+00
5 0. 6.00100E-01
6 0. 0.
7 0. 0.
8 0. c.

PLS. 9 THRU POS. 19
- GR*. 9 GRP. 10
L 1.50000e~02 1.509200E-02
2 ¢C. 0.
3° 6.3%300E+00 6.15500E+00
4 6.25%700E+00 6.02300E+00
5 8.40000E-02 8.10200E-02
6 0. O.

POS. 7 THRU POS. 19
MAT. . S
. GRP. 1 GRP. 2
1 7.00000E-03 5.00000E-G3
2 0. 0.
3 2.26700E+400 2.20D000£+00
4 1.44000E+00 1.49500E£+00
5 O 5.00200E-01
6 O. 0.
7 0. C.
8 0. c.

POs.

9 THRU PO5. 19

1.3300CE+00

OUTPUT FUR EXAAPLE PROBLEA JHE (Cont.)

1.83002c+00

-1.90600E+00 -1.93753E+0C

6.900C0E-01
2.3900CE-01

o.

O..

0.

0.

SAME AS ABOVE
GRP. 11
1.4000CE-02
0.
6.67600E+00

-5.44890E+00

7.757CCE+O0
1.920G0E+00
3.60000E-01
6.08000E~02
1.25000€E-02
0.

SAME AS ABOVE

CkP. 3
7.0000CE-03
0.
3.84000E+00
3.34300E+00
4.00000E-01
3.00000E-01
0.

0.

SAME AS ABOVE

GRP. 11
1.50000E-02
0.
6.15500E+00
6.018005+00
1.12000E-01
O. ’

SAME AS ABOVE

GrP. 3
1.0000CE-22
c.
1.96000E+3C
1.4700CE+DO
4.00000E-01
2.00000€-91
0.

0.

SAME AS ABOVE

1.7960CE+CC
6.90008c~C1
2.3900C3E-01
0.
0.
O.

GRP. 12
2.5000CE-C2
0.
6.81700E+00

-5.0470CE+CO
8.49400E+CC
2.7190CE+CC
6.80000E-01
1.2200CE-01
3.0400CE~C2
0.

CRP. 4
1.20000E-02
0.
6.2100CE+CO
5.9780CE+CC
3.00000E-01
2.00000E-01
2.00000E-~C1
0.

GRP. 12
1.50000E~C2
0.
6.15500£+C0
6.0290CE +00
1.22000€E-C1
0‘

GRP. 4
9.99999E-C3
0.
2.2900CE+CO
2.1570CS+C0
2.3000CE-01
2.0000CE-01
1.0000CE-C1
0.

3.00000E+00 -

~-1.86810E+00
2.827CCE+00
1.0760Gc+00
4.,15C00E-01
1.44000E-01
0.
0.

GRP. 13
4.5CC00E-02
0.
6.83000E+00

-5.55CC00E+00
7.90600E+00
2.41800E+00
7.800C0E-Q1
1.92CC0E~01
5.20000E-02
0.

GRP. 5
1.50000E-02
0.
7.21COCE+00
7.06CO0E+00
2.20C00E-01

1.50CC0€-01

1.00C00€E-01
0.

GRP. 13
2.20000E-02
0.
6.15500E+00
6.01100E+00
1.11000€~-01
0.

GRP. 5
1.00C00E-02
0.
2.44CC0E+00
2.35900E+00
1.23000E-01
2.30C00E-01
1.00000E-01
0.

5.20000E+00
-2.09610E+00
4.04100E+00
7.81000E-01
3.00000E-01
1.16000E-01
4.90000E~02
0.

GRP. 14
7.00000E-02
0.
6.84T0DE+00

-6.53900E+00
7.40900E+00
2.36400E+00
7.19000E-01
2.31900E-01
9.60000E-02
0.

GRP. 6
1.50000E-02
0.
T.91000E+00
7.78800E+400
1.35000E-01
1.00000E~-08
4.00000E-02
0.

GRP. 14
3.60000E-02
0.
6.15500E£+400
5.97300E+400
1.22000E-01
0.

GRP. 6
1.00000E-02
0.
2.23000E+00
2.17000E+00
7.10000€-02
1.00000€-08

- 2.00000E-02
O.

6.33000C+00

~2.69120E+00
6.022G0E+00
6.84000e-01
1.320C00E-01
5.20000E-02
2.00000€-02
0-

GRP. 15
1.30000E-01
0.
6.92000E+00

-4 .23900E+400
9.98200E£+00
3.684005+00
1.18200E+00
3.60000€-01
1.55900E-01
0.

GRP. 7
1.50000€-02
0.
7.64400E+400
7.53300E+00
1.07000E-01
0.

0.

GRP. 15
6.50000€E-02
0.
6.15500E+00
5.99400E+00
1.46000E-01
0.

GRP. 7
1.00000€E-02
0.
5.65000E+00
5.52000E+00
5.00000E-02
0. :
0.

0‘;

.

6.66600E+00

-2.96900E+00
7.37200E+00
1.04500£+00
1.17000€-01
2.20000&-02
1.20000E~-02
0.

‘GRP. 16
3.30000c~01
0.

7.12000E+00

6.79000E+00
-1.10200E+01
3.334005+00
1.24200E+00
3.87000€-01
1.19900£-01
O.

GRP. 8
1.50000E-02
0.

6.55200E+00
6.45300E+00
9.60000E~02
0.
0.
0.

GRP. 16
1.59000E-01
0.
6.15600E+00
5.99700E+00
9.60000E-02
0.

GRP. 8
1.10000E-02
0.
7.11400E+00
6.95200E+00
1.20000€-01

ik 0 P

o.
O.

SL-dor

_Zg_

£/61 ‘0z 49qua3ldas



PQOsS. GRE. 9 GRP. 10
P 2.70CCOE-02 5.%0C00c-02
¢ 0. 0.
2 1.096808+¢01 1.13640E+01
4 1.07CB0E+01 1.09770E+01
€ 1.51000E-01 2.33000E-01
é 0. O. ’
POS. 7 THRU POS. 19
MAT. 6
POS. GRP. 1 GRP. 2
b 1.00000£-02 2.00000E-02
Z 0. 0.
1 2.42000E+00 2.36000E+GO
4 1.25000:+400 1.47000E+00
5 0. 5.700C0E-01
€ 0. G.
? 0. C.
& O. G. .
9 0. Q.
1C 0. C.
PGS. 11 THRU POS. 19
POS . GRF. 9 GRP. 10
1 3.00000E-02 &.C00C00E-02
2 0. Ce.
3 4.24000E+00 4.250G0E+00
4 4.12z000E+00 4.060GOE+00
S 9.0C000E-02 $.00000E-02
6 0. C.
POS 7 THRU POS. 19
MAT. 7
POS. GRFe 1 GRP. 2
1 2.7C000E-01 1.00000E-01
2 0. C.
3 2.25000&£+400 £.34000E+00
4 1.22000£+00 1.640G0E+00
5 0. 5.00C00E-01
& 0. Co
T 0. c.
8 O. C.
POS. 9 THRUL POS. 19
POS. GRF. 9 GKP. 10
1 5.0C000E-02 1.00000E-01
2 0. C.
3 1.66800E+01 1.67300E+01
4 1.63000E+01 1.616G0E+01
5 3.2C000&E-01 3.300C0E-01
& 0. 0.

POS.

MAT. 8

7 THRU POS. 19

GhPe 11
9.800CCR=-02
C.
1.1364CE+01
1.0301CE+0O1
3.320CCE-01
0.

SAME AS ABOVE

GkP. 3
2.00000E~-02
0.

2.17000E+00
L.790CCE+00
3.500C0E-01
2.60000&-01
0.
0.
0.
0.

SAME AS ABOVE

GRP. 11
1.16000E-01
0.
4.30000E+00
4.05000E+00
i+.30000E-01
0.

SAME AS ABOVE

GKP. 3
1.00000E-02
0.
2.530C0E+00
2.22000E+00
3.0000QE-01
2.000C0E-01
0.

0.

SAME AS ABDVE

GRP. 11
1.80000E-01
0.
1.73000E+01
1.6590CE+01
4.70000E-01
0.

SAME AS ABOVE

PR

QUTPUT FUR EXAHPLE PROBLE:! ONE (Cont.)

GRP. 12
1.7000CE-C1
o‘
1.1370Cc+01
1.0871Ce+Cl
3.6500CE-01
O.

GRP. &
1.99999E-02
0.
2.6200CE+CO
2.4500CE+CO
2.8000CE-C1
3.6000CE-01
2.5000CE-C1
0.

O.
0.

GRP. 12
1.9000CE~01
0.
4.3500CE+C0
4.0300CE+CO
1.4C00CE-01
0.

GRP. &
1.0000CE-C2
0.
2.45000c+C0
2.3400CE+CQO
2.5000C0E~C1
2.0000CE-C1
1.0000CE-C1
0.

GRP. 12
3.1000CE-C1
0.
1.7310CE+01
1.652CCE+01
5.30000E~-01
0.

GRP. 13
3.10C00E=0L

el

1.1370C0E+01
1.07C20E+01
3.29000E-01

0.

GRP. 5
4.,00000E-02
G.
3.55C00E+00
3.3800CE+00
1.50C00E-01
7.00CC0E~02

1.50C00E-01L -

9.00000E-02
.
De

GRP. 13
3.40CC0E-OL
J.
4.47000E+00
3.990C0€E+00
1.30C00E-01

Qe

GRP. 5
1.000C0E~02
0.
3.38CC0e+00
3.29CC0E+00
L.00C00E-QL
5.00000E-02
1.00C00E-01
0.

GRP,., 13
5.60000€-01
0.
1.75100€+01
1.64200£E+01

%.80000E-01

0.

" GRP. 14

5.10000€E-01
0.
1.13706E+01
1.04310E+01
3.58000E-01
0.

GRP. &6 |
1.10000E-01
0.
3.170C0E+00
3.00000E+00
1.30000E-01
1.00000E-07
1.00000E-0¢
1.00000E-02
1.00000E-02
0.

GRP. 14
5.50000€E-01
0.
4.64000E+00
3.92000E+00
1.40000€-01

0.

GRP. 6
2.00000E-02
0.
5.17000€E+00
5.05000€E+00
8.00000€~02
0.

0.
0.

GRP. 14
9.40000E~01
o.
1.82000E+01
1.66200E+01
5.30000E-01
0‘

GRP. 15
9.10000E-01
0.
1.15700€E+01
1.03900€+01
4.29000E~01
o . :

GRP. 7.

'7.00000€E-02

0.
1.29200E+01

1.26800E+01

6.00000E-02
0.
O.
o‘
0.
O.

GRP. 15
9.90000£-01
0.
5.21000E+00
4.10000E+00
1.70000E-01
0.

GRP. 7
3.80000E~01
0.

1.45800E+01
1.39100E+01
1.00000€-01
0.
0.
0.

GRP. 15
1.60000€+00
0.
1.90000E+01
1.69700E+01
6.40000E-01
o.

GRP. 16
2.53000E+00
0.
1.30700E+01
1.05400E+01

2.70000E-01

0.

GRP. 8
2.00000€-02
O.
4.67000E+00
4.56000E+00
1.70000E-01

GRP. 16
3.10000€+00
0.
6.10000E+00
3.00000E+00
1.20000E-01
O.

GRP. 8
4.00000E-02
0. .
1.56800E+01
1.53200E+01
2.90000E-01
0.

0.
0.

GRP. 16
4.60000E+00
00
2.12100E+01
1.66100E+401
4.30000€-01
o.

1 LU0

_Eg_
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POS.- GRP. 1 GRP. 2
1 4.0GO00E-02 7.10543E-15
2 0. 0.
3 1.33000£400 1.1802J0E+00
4 B.660D0E-01 9.89000E-01
5 0. 4.24000E-01
6 0. 0.
POS. 7 THRU PUS. 19
POS. GRP. 9 GRP. 10
L o. 0.
2 o. 0.
3 3.64000£+400 3.64000E+00
6 3,370C0E+00 3.2Z6000E400
5  2.70000E-01 2.70000E-OL
£ 0. c.
POS. 7 THAU POS. 19
MAT. 9
PO5. GRP. 1 GRP. 2
1 1.59000€6-02 1.42109E-14
2 o. 0.
3 1.80590E+00 2.02z35E+00
4 1.10000£400 1.66145E+00
5 0. 5.60C00E~01
& 0. 0.
T 0. 0.
8 0. v.
s 0. . o. ]
PUS. 10 THRU POS. 19
POS. GRP. 9 GRP. 10
L 3.00000E-03 6.00000E-03
2 C. 0.
3 1.36600E+400 L.365600E+00
4 1.30300E£400 1.276COE+00
S 6.00000£E-02 6.00000E-02
5 0. 0.
POS. 7 THIY PO5. 19
¥AT. 10
PCS. GRP. 1 GRP. 2
1 -3.09000E-01 -8.60J00E-02
2 o. 0.
3 1.29100€400 1.47500E+00
4 4.3200CE-01 9.34300E-01
5 0. 8.18J00E-01
6 0. 0.
7 0. 0.
POS. 8 THRU POS. 19
POS. GRP. 9 CRP. 10
1 2.84217E-14 O.
2 0. i 0. .
3 S.42D00E+00 5.46D00E+00
4 4.71000E+00 4.4SDO0E+00

GRP. ¥
1.42109E~14
0.
3.230002+400
2.3280CE+400
1.91000E-01
0.

SAME AS AEOVE

GkP. 11

0.

0.
3.64000E400
3.2260CE+00
3.600C0CE-01
0.

SAME AS ABOVE

GRP. 3
3.50000E-04
0.
2.14D38E-00
1.61000€~-00
2.3D0000E-01
1.0000C0€E-01
0.

0.

0.

SAME AS ABOVE
GRP. 131
1.00000E-02
O.

1.36600E+00
1.2640CE+0QOQ
8.4000CE-02
0.

SAME AS ABOVE

GRF. 3
1.42109E-14
0.
2.380C0€+00
1.1730CE+00
5.(9000E-01

3.50000E-01
0.
SAME AS ABOVE
GRP. 1Y
0.
0.
5.45805E+00

4.35000€+00

3.6300CE+00
3.0740CE+CO
9.0200CE-01
0.

GRP. 12

0.

0.
3.640JCE+CO
3.2600CE+CO
4.1400CE~C1
0.

GRP. 4
6.9999(CE-C4
O.
2.72070£+CC
2.4700CE+0C
3.8000Cc-C1
1.1000GE-ClL
3.0000Ce-C2
0.

0.

GRP. 12
1.70C0CE~-02
0.
1.3850CE+CGC
1.284CCE+CC
3.2000CE-C2
0.

GRP. &

0.

0.
3.31000€4C0
2.397T0CJE+CO
1.20702E+CO
1.2000CE-C1
Os

GRP. 12
0. °
0.

5.4600CE+CC
4.4500CE+CC"

GRP. 5
1.42109E~14
0. ’
3.71C00E+00
3.3730CE+Q0
5.56C00E-01
0.

3.64C0CE+00
3.22¢6C0E+0Q0
3.80CCOE-OQ1
G.

GRP. 5
2.00C00E-03
0.
2.83200E+00

*2.69C00E+00

2.50CCOE-0Q1L
1.40CCOE-OQL
2.00CC0E-02
0.
0.

N

GRP. 13

3.006C0€E-02

o. -
1.41CC0E+Q0Q
1.28600E+400
8.40C00€E-02
0.

GRP. 5
1.42109E-14
0.
3.940C0E+00
3.306COE+00
9.13CC0E-OL
0.

C.

GRP. 13
1.000CCE-03
0.
5.46CCOE+0QC
4.34900E+00

3.26000E+00
3.02900€E+00
3.37000E-01
0.

GRP. 14

0.

0.
3.64000E+00
3.14200€400
4.14000€E-01
0.

GRP. 6
5.000C0E-03
0. :
1.43500E+400
1.360C0E+00
1.4C000E-01
1.0C000E-08
1.00000E-02
9.00000E-04
0.

GRP. 14
5.00000E~-02
0.
1.46000E+400
1.29500E+00
9.40C00E-02
0.

GRP. 6
2.84217E-14
0.
5.180D0E+400
4.52520E+00
6.34090E-01
0.

0.

GRP. 14
2.00000E-03
0.
5.46000E+00
4.12800E+00

GRP. 7
1.42109E-14
0.
3.55000E+00
3.29500£+00
2.31000E-01
0.

3.64000£+00
3.30900c+00
4.98000E-01
0.

GRP. T
2.00000E-03
0.

1.46300E+00
1.39800E+00
7.00000E-02
0.
0.
0.
0.

GRP. 15
8.00000:~-02
0.
1.46000Z+0C
1.306005+0C
1.15000E-01
0.

GRP. 7

0.

0. .
5.28000E+400
4.60000E+00
6.55000E-01
0.

0.

GRP. 15
4.,00000E-03
0.
5.46000E+400
4.57600E+400

GRP. 8
0.
0.
3.64000£+400
3.37000E+00
2.55000&-01
0.

GRP. 16
2.00000E-04
0.
3.64120E+00
3.64100E+00
3.31000€-01
0.

CRP. 8
1.00000£-03
0.

1.36500E+00
1.30400€E+00
6.30000E~02
0.
0.
0.
0.

GRP. 16
2.30000E-01
0.
1.57000E+00
1.34000£+400
T7.40000€-02
0.

GRP. B
0.
0.
5.37000€E+00
4.66000E+00
6.80000€E-01
0.
0.

GRP. 16
1.00000E-02
0.
5.57000E+00
5.56000t+00

GL-UCK.
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5 7.1C000€-01
6 0.
POS.

x
>
e
.

11

v
o
wn

GRFse 1
1.%0606E-03
2.4%425E-03
1.06675E-01
6.28439E-03
O.
0.
0.
0.
0.
0.
P05

- £
OV OVHUWNPFS

©
(@]
"
.

GReE. 9

3.0%311E-02
S.621072E-01
8.8G371E-02
3.72992E-01
6.30428E-02
8.753907E-01
1.06943e-03
2.57032E-04
0. :

PUsS.

o 2
O VOO WVSWN~

x
=1
—
.

12

©
O
[}

V@SOS WN -~

GxkP. 1
9.58770€E-04
0.
1.08896€E-01
6.63300E-02
0.
0.
0.
O.
0.
POs.

Glee 9
1.30900E-04
2 0.

3 38.23698E-02
4 T.357C9E£-02
5 3.51800E-03
6 0.

PO5.

MAT . 13

1.9°669€-02 "

7.10000E-01
C.

7 THRU PO5. 19

GrRP e 2
1.13719€-03
2.18379€-03
1.31991€-01
1.95198E-02
5.42342E-02
0.

0.
0.
0.
0.

11 THRU POS. 19

GRP. 10
4.22¢227E-02
6.26418E-02
5.83122E-01

~1.04577E-02
3.19133E-01
5.70143E-02
9.76720€-03
1.38330c-03
2.10299E-04
O

11 THRuU POS. 19

GrP. 2
8.56915E-16
0.
1.21948E~01
1.00185€E-01
3.37T680E-02
0.

0.
0.
0.

10 THRU prOS. 19

GRP. 10
3.61800E-04
0.
8.23698E-02
T.69428E-02
3.61800E-03
0.

7 THRU POS. 19

1.01000F+00
0.
SAME AS ABOVE

GKP. 3
1.11900€-03
2.06243E-03
1.75460E-01
3.54283€-03
4.41639E-02
1.86737€-02
0.

0.
0.
0.
SAME AS ABOVE

GaPe 11
6.45033E-02
8.97974E£-02
6.05535E-01

~3.28334E-02
3.0971¢€€E-01
B.97274C-02
1.66239c-02
2.54131€-03

5.841625-04
0.

SAME AS ABDVE

GkP. 3
2.2914GE-05
0.
1.29065E-01
9.7083CE-02
1.38690E-02
6.03000E-03
O.

0.
0.
SAME AS ABOVE

GkRP. 11
6.0300CE-04
0.
8.23698E-02
7.62192E-02
5.0652CE~03
0.

SAME AS ABGVE

JUTPUT FOR EXAMPLE PRUBLEM OH4E (Cont.)

1.11000E+00
0.

GRP. 4

1.22441E-C3
1.9912C&-C3
2.48223E-01

6.1665%c-02

9.81171E-C2
3.8294CE-C2
1.63794E-02

GRP. 12
6.42931E-C2
7.18378&-C2
6.10876E-C1

-1.38713E-C2
4.04831E-C1
1.276675-C1
341T104€-02
S.70143E-C3
1.42068E-C3
0.

GRP. 4
4.22094E-05
0.
1.64058E-C1
1.48941E-Cl
2.2914CE-Q2
6.6330CE-C3
1.8090G6c-03
0.

0.

GRPs 12
1.0251Cc-03
O.
8.35155E-02
T7.74252E~C2
5.5476CE-C3
0.

1.01CCOE+00
0.

GRP. 5
1.52036E-03
2.34440E-03
3.27C67€-01
9.24690E-02
1.41324E-01
5.47555E-02
2.24532€E-C2
7.19713€-03
0.

Q.

GRP. 13
3.12782E-02
4.89804E£~-02
5.76550E~-01

-3.9C227€-02
3.76653E-01
1.13CC0E-01
3.54517E-02
8.97274€-03
2.43012E-03
0.

GRP. 5
1.20600E-04
0.
1.70770€-01
1.622C7€-01
1.50750€E-02
8.442CCE-03
1.206C0E-03
0.

0.

GRP. 13
1.80900&£-03
0.
8.50230E~-02
7.75458€E-02
5.06520€-03
00

" 1.11000€+00

0.

GRP. 6

2.65221€-03

4.08170E-03
4.42727€-01

9.5Cl67E-02 .

1.94425E-01
3.65557E-02
1.49345E-02
5.48855E-03
2.34981E-03
O.

GRP. 14
6.18172E-02
1.14288E-01
6.05592E-01

-8.79302E-02
3.54088E-01
1.i0477E-CH
3.36010E-32
1.08374E-02
4.48637E-03
O.

GKkP. 6
3.01500&-04
0.
8.65305€-02
8.20080€E-02
8.44200€-03
6.03000E-10
6.03000E-C4
5.42700€E-05
0.

GRFP. 14
3.01500E-03
0.
8.8C380E-02
7.80885€-02
5.66820E~03
o.

1.33000E+00
OQ

GRP. 7
4.49715E-03
6.85726E-03
5.37391E-01
1.07017€-01
2.85516E-01
3.19654E-02
6.16376E-03
2.43012E-03
9.34660E-04

0.

GRP. 15
1.64546£-01
3.02046E-01
7.07753€-01
2.193622-02
4.75898:-01
1.72164€-~01
5.52384E-02
1.68239:z-02
71.28567E-03
0.

GRP. . 7
1.206002-04
0.
8.82189€-02
8.42994E-02
4.22100E-03
0.

0.
0.
0.

GRP. 15
4.82400€-03
0.
8.80380E-02
T.87518€-02
6.93450€-03
0.

8.80000E-01
0.

GRP., 8
4,.24899€~03
1.29015€E-02
5.33451E-01
7.05412E-02
3.49305E-01
4.883605-02
5.46776E-03
1.02813€E-03
5.60796E~-04
0.

GRP. 16
4.48737e-01
8.42463£-01
9.86740£-01
5.38002t-01
5.21171E-01
1.55808E£-01
5.804¢4E-02
1.80857£-02
5.60329:-03
0.

GRP. 8
6.03000E-05
0.
8.23095E-02
71.86312E-02
3.79890€E-03
0.

0.
O.
o.

GRP. 16
1.38690£-02
0.
9.46710€E-02
8.08020E-02
4.46220E-03
00

Cl-don
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GRP. L

-3.80070E-02

0.
1.58793E-01
5.31360E-02
O.

ULRP. 2
-1.08240E£-02
0.
1.81425E-0_
1.14882€-0:
1.060614E-0%

0. 0.

0. 0.

POS. 8 THRU POS. 19
GRP. 9 GRP. 10
3.49587E-15 0.

0. 0.

6.66660E-01
5.756330E-01
8.72300E-02
0.
POS.

6.71580E-01
S.47350€E-01
€.73300E-02
C.

7 THRU POS. 19

S

S

GkP. 3
1.74794E-15
,
2.9274CE-01
1.442795-01"
6.2601CE=-02
4.3G50C€~-02
c.

AME AS ABOVE

GRP. 11

0.

0.
6.7134CE~01
5.35050F-01
1.2423CE-01
0.

AME AS ABOVE

JUTPUT FUR EXAGPLE PRIBLEA OHE (Cont.) -

GRP. 4 .
0.
O.
4.,07130E-C1
2.94831E-C1
1.484€1%-C1
1.4760CE-C2
O.

GRP. 12

0.

0.
6.7158Cc-01
5.4735CE-C1
1.36530e-C1
0.

GRP. 5
1.7647G4E-15
C.
4.84620E-01
4.06638E-01
1.12299€-01
0.

0.

GRP. 13
1.23C00E-04
0. _
6.71580E-01
5.34927€-01
1.24230E-01
0.

GRP. &
3.49587E-15
0.

6.37140E~01
5.565715E~01
7.79820€-02
0. )
0.

GRP. 14
2.46000E-04
0.
6.71580E-01
5.07744E~01
1.36530E-01
0.

GRP. 7
0.
0.

6.49440E-01 -

5.65800€E~-01
8.05650E-02
0. -
0.

GRP. 15
4.92000E-04
0. '
5.62848E-01

0.

6.71580E-01

1.63590E-01

GRP. 8
0.

0.
6.60510E~01
5.73180E-01
8.36400E-02

<O.

0.

GRP. 16

1.23000€E-03 .

0.
6.85110E-01
6.83880E~01
1.0824GE-01
o'

AU

G
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EXAMPLE PRCBLEM ONE

OUTER ITERATION
NUMBER

VS WN -

10
1t

12
13
14
15
16
17

“*2CONVERGEC **%

NO. UF INNER
ITERKATIONS

0
248
202
164
134

234
81l

220
13

228
84

122
92
73
37
59

32

BAL ANCE

1.000CCE+OC
1.0000G3E+0C
1.0006ZE+CC
1.3000CE+GG
1.U0000E+00

1.U0000E+0C
1.0000CE+ Q0

1.000002+00
1.000C0E+G0

1.00000E+CO
1.00000E+00

1.0000CE+00
1.0000CE+00

1.CO000CE+00

"1.00000E+00

1.00000€E+00

1.G000QE+0Q

QUTPUT FUR EXAIMPLE PROBLEM OHE (Cont:)

UPSTATTER

C.
0.
0.
0.
0.

0.

.RATIO

0.

0.
c.

o.
Q.

EIGENVALUE

1.93119E+01
1.93119E+01
1.93116E+01
1.93119c+01
1.93119e+01

1.90619E+01
1.90619€+01

1.91549E+01
1.91549E+01

1.93100E+01
1.93100€E+01

1.93114E+01

©1.93118€+01

1.93119E+01
1.93120E+01
1.93120€+01

1.93120E+01

LANBOA-1

{SOURCE RATIO)

1.02312€+00
1.00625€£+00
1.C0131¢+400
1.00028E+00
1.00006E+00

9.92397€-01
9.92436E-01

9.95295E-01
9.95276E-C1

9.99976£-01
9.99945E-01

G.99982€E-01
9.99995E~01

9.99999:-01

- 9.99998E-01

1.0000CE+0Q0

1.00000£+00

LAMBDA-2

(SCATTER RATIO)

0.
9.95286E~01

9.98117E-01.

9.99604E-01
9.99916E-01

9.94777E-01
1.00002E+00

1.00197E+00
9.99992E-01

1.00322E+00
9.99987E-01

1.00003E+00
1.00001E+00
1.00000E+00
1.00000E+00
1.00000E+00

1 .00000E+00

. TIME
MINUTES
8.18468E-03
3.43293€-02
2.83006E-02
2.33831c-02
1.94968E-02

3.24737€-02
1.25770€E-02

3.06203E-02
1.14235E-02

3.18090€E-02
1.29863E-02

1.78318E-02
1.41207E-02
1.14711E-02
6.80928E-03
9.76978€-03

6.04542E-03

GL=¥0K -
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FINAL GEOMETRICAL DESCRIPTICN

ENTERVAL

VS W N

CUTLR RADIUS
0.
5.60467t-C1
1.12093€E+00
1.68140E+400
2.24187E+00
2.80234E+00

3.36280E400
3.923271€6+00
4.453T4E+00
5.04421E+00
5.60467E+400

6.16514E400
6.72561E+00
T7.28608L+00
T.84654E+00
8.40701E£+00C

8.96T4BE-00

©9.52195E+00

1.00864€C+G1
1.06469E+01
1.12093€E+C1

1.13059E+C1
1.14024E+01
1.14989E+01
1.15954E801
1.16920€#01

1.22000&+01
1.27080E+01
1.32160E+01
1.37240E401
1.42320E401

1.47400t+01
1L.5£480E+01
1.957560E+01
1.62640C+401
1.67720E+C1

1.72800€E+01
1.77880E+01
1.829¢0E+01
1.88040c+01
1.93120€+01

UUTPUT FurR £XAMPLE PROBLE# ONE

UUTER AREA
Q.

3.52152E+00
7.04304E+00
1.05646E+C1
1.40861E+4C1
1.76C76E+CL

2.112G61E+01
2.46506E401
2.81722€401
3.16937C+01
3.52152E401

3.87367:4C1

4.225835401
4.571798z+C1
4.93C132+01
5.28228£+01

5.63443E+C1
5.98659¢-01
6.33874E-01
6.69C89€+01
7.04304E-01

7.10369€+01
7.164336401
7.22498E+01
7.28562c401
7.34627€+01

T.66546E+01
7.98464£#01
8.30383Er01
8.62302E+01
8.94221&+01

9.26139E+01
9.58058E+01
9.89977E+01
1.0219CE+02
1.05381E+402

1.08573E+402
1.11765E+C2
1.14957TE+02
1.18149E+02
1.21341€+402

YOLUME

9.36849E-Cl
2.96C55E+00
4.93425E+00
6.307G64E+00

8.588164E+00

1.08553E+01
1.2826CE+01
l.48C27€E+C1

"1.677645+01

1.875C1lE+QL

2.C7228E+C1
2.26975€+01
2.46712E401
2.65449E+01
2.8618€6r+01

3.05923c+01
3.25€€CC+01
3.453G7E+01
3.65124E+01
3.84871€E+01

6.82724E+00
6.88578C+C0
6.94431E+00
7.0285c+00
7.06138E+00

3.812CCe+01
3.97514E+01
4.13729€E+01
4.29944E+01
44451552401

4.62373E+01L
4.735886+01
4.948C3E+01
5.11C18e+C1

5.272232+01

S5«43447€E+01
5.59€6¢62E+01
5. T5E77E+01
5.92C92E+01
6.08307c+01

(c

ont.)

G L=HO"

-88_

€/61 “C2 4aquaidss



JUTPUT FIR EXAMPLE PRIBLEA OME (Cont.)
EXAMPLE PROHLEM ONE

OUTER ITERATION NKC. UF JIKNCER BALANCE UPSCATTER EIGENVALUE LAMBCA-1 LAMBDA-2 TIME |

NUMBER ITcRATIUNS . . RATIO i . (SOURCE RATIC) (SCATTER RATIO) MINUTES
FINAL OUTER I[TERATICN
CROUP 1 REGUIRED L ITERATIONS -- A MAXIMUM FLUX DEVIATION OF 8.49E-07 CCCURED AT INTERVAL 1
GROUP 2 REWUIRED i ITERATIONS —-- A MAXIMUM FLUX DEVIATION OF 7.33E~07 GCCURED AT INTERVAL 1
GROUP 3 REQUIRED i [TERATIUNS =-- A MAXIMUM FLUX DEVIATICN CF 8.10E-07 CCCURED AT INTERVAL 1
GROUP 4 REGUIREC:- 1 ITERATIONS -= A MAXIMUM FLUX DEVIATION CF 6.03E-07 CCCURED AT [NTERVAL 1
GROUP S REWUIRED T JTERATIONS ~-- A MAXIMUM FLUX DEVIATION CF 5.09E-07 CCCURED AT INTERVAL 1
GrRGUP €& RZUUIRED i ITERATIUNS =-—- A MAXIMUM FLUX DEVIATION CF 5.00E-07 CCCURED AT INTERVAL 1
GROGUP 7 REWUIRED i ITERATIUNS == A MAXIMUW FLUX DEVIATION CF 5.10E-07 CCCUREC AT INTERVAL 1
. GRGUP € REQUIRED 1 ITERATIUNS —=- A MAXIMUM FLUX DEVIATION CF 5.33E-07 GCCURED AT INTERVAL 1
GRAUP G REGUIRED - 1 {TERATIONS -—-- A MAXIMUM FLUX DEVIATION OF 5.38E-07 CCCURED AT INTERVAL 1
GRUUP  1C REWUIRED . ITERATIUNS == A MAXIMUM FLUX DEVIATION GF 6.42E-07 CCCUREC AT INTERVAL 1
- GRUUP 11 REGUIRED 1 ITERATIUNS -~ A MAXIMUM FLUX DEVIATION CF 6.90E-07 CCCURED AT INTERVAL 1
GROUP 12 KEQUIRED 1 ITERATIONS =-- A MAXIMUM FLUX DEVIATION CF 6.84E-07 CCCURED AT INTERVAL 1
GROUP 13 REGUIRED L ITERATIONS == A MAXIMUM FLUX DEVIATIGON CF 7.26E-07 CCCURED AT INTERVAL 1
GRCUP 14 REGUIRED T ITERATIUMS =-- A MAXIMUM FLUX DEVIATIUN CF 8.15E-07 QCCURED AT INTERVAL 1
GRLUP S REQUIRED 1 ITERATIONS =—-- A MAXIMUM FLUX DEVIATION CF 7.24E-07 CCCUREC AT INTERVAL 1
GROUP 1€ REGUIRED 1 [TERATIONS == A MAXIMUM FLUX DEVIATION OF 7.01E-07 CCCURED AT INTERVAL 1

18 16 1.00000E+0O 0. 1.93120€+01 1.00000E+00 1.00000E+00 5.38432€~-03
: 1.93120€+01

-
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SCALAR FLUX

OO WwN -~

Pt et et gt
W ~O

GKP. 1
6.05C511:-04
6.05281E-04
6.02704E-04
5. 98180E-04
5.91969L-04
S5.84194€£-04
S.T4922E-04
5.641906-04
5.%20218L-04
S.38421-06
5.23345E-04
5.0684%5E-04
4.88859E-04
4.69238C-04
4.4782¢7E-04
4.20334E-04
3.98302E-U4
3.6L9236-04
3.34848E-04
2.930L25E-04
2.664B0E-04
2.57956E-06
2.49T60E-04
2.41870E-0G4
2.34263E-04
2.09156E-04
lo71L4742~-04
l.42431E-04
1.19570E-04
1.01256E-04
8.6306C6E-05
7.4GC893¢:-05
6.38640E-09
5.525622-05
4.79402E-05
4.16637E-05%
3.62270£-05
3.146602-05
2.72434E£-05
2.34374&-05

GRP. 9
6.85891£+00
6.64325E+400
6.81133:400
6.76444£+00
6.703C35E+00
6.62T47E+00
6.53F14E+00
6.43253c+400
6.32018E+00
6.19272E+400
6.05586L+00
5.50438E+400
5.74515E+00

{AVEPAGED UVER SPACIAL

GhP. 2
5.26406T7€E-03
5.26398E-C3
5.264043E-03
5.70203E-03
5.15u17E-03
5.085/0E-03
5.G0914E-03
4.92080E-03
4.820,701E-03
4,709606£-03
4.58715E-03
4.45341€-03
4.30832e-03
4.15157E-03
3.498249E£-03
3.793308-C3
3.60120:-02
3.38254E-03
3.13636£-03
2.84791€-03
2.66212E-03
2.60780E-03
2.5540(8€-03
2.50328E-03
2.45349€-03
2.215%4C-03
1.992455-03
1.75197E-03
1.54%41c-03
1.36632€-03
1.209719¢-03
1.07196:-03
G.49{L50-04
8.40485E-04
1.42133E-04
6.952161E~-04
5.T0659E-04
4.94201E-04
4.21754E-04
3.51%13E-04

GRP. 10
2.86736E+01
2.86Cu2E+01
2.84755E+01
2.828C7E+01
2.80256E£+01
2.77116E+01
2.73403E+01
2469137E+01
2.64339E+01
2.59033E+01
2.53248E+01
2.47G13E+01
2.40358E+01

GRP. 3
9.45897E-03
9.44838E-03
9.40489€E-03
9.33611E-03
G.24446€-03
9.13109€E-03
8.99672€-03
8.8418SE-03
8.66703€E-03
B.471252E-03
8.25667F-03
8.02574£-03
1.77382€E-03
71.50281€-03
1.21215E-03

6.9C056E-03 "

6.56540E-03
6.201526-03
5. 719889F=-03
5.33585F-03
5.04809t-03
4.97481€-03
4.90446£-03
4.836936-03
4./17212E-03
4.45284E-03
3.91824€E-03
3.45693F£-03
3.05534E-03
2.70303€-03
2.39180€-03
2.1150G4€-03
1.86727E-03
1.64381E-03
1.44052E£-03
1.25355€E-03
L.07902E~03
9.12781E-04
7.49888E-04
5.83934E-04

GRP. 11
8.30686E+01
8.34778E+401
8.30924E+01
8.25268E401
8.17858E+01
8.08735E+01
T.97946E401
1.85542E+01
71.71585€+01
T.56145E+01
7.39295€+01
7.21112E+01
7.01673E+01

[MTERVALSI

JUTPUT FuR EXAMPLE PROBLEA ONE (Cont.)

-—- PARTICLES / CHM*%2-MEV

GRP. 4
1.33646L-C2
1.33218c-C2
1.32588E-C2
1.31626E-C2
1.3035¢£-02
1.287898-C2
1.26934%-C2
1.247G95-C2
l.22388.-C2
1.1971CE-C2
1.16772E-02
1.1358CE-C2
1.1014CE-C2
1.0646CE-02
1.02544:-02
9.83922:~-C3
9.35981t~C3
8.93417E~-C3
8.43644E-C3
7.89054E£~C3
7.56512E-C3
T.4914€E-03
7.42005£-C3
7.35084E-C3
7.28376£-C3
6.889€64E~-C3
6.19955£-C3
5.570845-C3
4.9976Cc-C3
4.,47408E-C3
3.99491z-C3
3.555068-C3
3.14992£-C3
2.7-1485E-C3
2.42538:-C3
2.09677€-C3
1.78373E-C3
1.47988E~C3
1.17669E-C3
8.61842E-C4

GRP. 12
2.368B60E+C2
2.36321E4C2
2.35235c+C2
2.33641E+C2
2.31552E+C2
2.2898CE+C2
2.25936E+(C2
2.22436E+4C2
2.18496E+402
2.14134E4C2
2.09370CE+C2
2.04224E402
1.98714c+C2

GRP. 5
2.2, 188E-02
2.22343E~C2
2.21288E-02
2.19705E-02
2.17624E-02
2.15C61E-02
2.12C29&-02
2.08542E-02
2.04€614E~C2
Z2.00259E-02
1.95496E-02
1.90343E-02
1.84823¢-02
1.78962E-02
1.727$3€-02
1.66355E-02
1.997CSE=-02
1.52541E-02
1.46202E~02
1.39728€-02
1.36315E-02
1.35767E-02
1.35237€-02
1.34728E-02
1.34238E-02
1.30169€-02
1.22C82E~02
1.13405E-02
1.04555€6-02
9.57506€-03
8.71140E-03
7.87C89E-03
7.056426-03
6.26843E~-03
5.50540£~03
4.76388E-03
4.03809E-03
3.31876€£-03
2.59C78E-03
1.82857€-03

GRP. 13
T.35154E+02
T.33497E+02
7.30136£+402
7.252C5E+402
7.18744E+02
7.1C786E+02
7.01366E+02
6.90528E+02
6.78317E+02
6.64785E402
6.49686€+02
6.33972€+02
6.16789E+02

GRP. &
5.68934E-02
5.67687E-02
5.64991E-02
5.60990€£-02
5.55739€E-02
5.49274E-02
5.41632E-02
5.32848E-02
5.22964E-02
5.12030E~02
5.00101E-02
4.87243€E-02
4.73534E-02
4.59070E~-02
4.43970€-02
4.28395E-02
4.1257T4E-02
3.968L3E-02
3.81880€-02
3.68780E-02
3.62721€-02
3.62413€E-02
3.621¢7E-02
3.61983E-02
3.61862€E-02
3.56050E-02
3.42106€E-02
3.24369€-02
3.04403E-02
2.83072E-02
2.60905E-02
2.38254E-02
2.15360E-02
1.92382€E-02
1.69415&£-02
1.46487E-02
1.23544E-02
1.00397E-02

7.65985€E-03"

5.11589E-03

GRP. 14

1.88155€+03
1.87730€E+03
1.86873E+03
1.85615c+403
1.83966E+03
1.81934E+403
1.79527E+403
1.76757E+03
1.73635€+03
1.70172E+03
1.66382c+03
1.62276E+03
1.57865E+03

GRP. 7
2.61237:-C1
2.60641E-01
2.59409E-01
2.57590E-01
2.55206E-01
2.52271E-01
2.48802E-01
2.44817E-01
2.40337E-01
2.35387E-01
2.29997€-01
2.24200E-01
2.18038t-01
2.11560E~01
2.04828t-01
1.97913E-01
1.90u29:-01
1.83991e-Cl

1.77255€E-01

1.70817€-01
1.675756-01
1.67391€E-01
1.67248E-01
1.67147E-01
1.67086£-C1
1.64787E-01
1.59253E-01
1.52096€E-01
1.43830&£-01
1.34752€E-01
1.25064E-01
1.14913E-01
1.04415E-01
9.36601E-02
8.27176E-02
7.16315£-02
6.04109E-02
4.90053E-02
3.72461E-02
2.47165€-02

GRP. 15
4.43196E+03
4.42188€E+03
4.40178E+03
4.37226E¢03
4.33354E+03
4.28580E+03
4.22924E403
4.16411E+03
4.09068E+03
4.00921€E+03
3.92002€+03
3.82338E+C3
3.71956E+03

GRP . 8 -
1.33350£+00
1.33046E£+00
1.32421¢+00
1.31501€+00
1.30297C+00
1.28814E+00
1.27063£+00
1.25051¢+00
1.22790t+400
1.20294C+00
1.17576c+400
1.14654E+400
1.11549c+00
1.08282E+00
1.04879E+00
1.€C1369¢+00
9.77766-01
9.41090E-01
9.03034E-01
8.60622c-01
8.36771E-01
8.34973e~-01
8.33415€E-01
8.3209%4-01
6.31006€E-01
8.11683€E-01
7.72620E-01
7.31010e-01
6.87211€E-01
6.41466E«01
5.94004E-01
5.4506¢2E-01
4.94875C-01
4.436T4E-01
3.91658E-01
3.38972¢-01
2.85636E-01
2.31421E~-01
1.75750€-01
1.16045£~01

GRP. 16

2.17994E£+04

2.17496E+04
2.16519E+04
2.15080£+04
2.13190E+04
2.10859t+04
2.08097:+04
2.04921E+04
2.01347E+04
1.97398E+04
1.93100E+04
1.88492E+04
1.83623E+04
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5.577C4£+00
5.40C90E+00
5.21734E+400
5.02627£400
4.E82561E+00

. b4.€608260+00

4.29452E+400
4.20921E+400
4.F98392E+00
4.E88858+00
4. 1E0S59E+00
4.17359€+400

4.(ST17E+00

3.82847E400
3.59490E+400

«35828C+00
3.1L835E+00
2.£E1512E+00
2.€2878E£+00
2.27963E+00
2.12811E+00

£ 7463E+400
1.6L945E+00
1.%£237E+00
1.1C206£+00
8.%4631E-01
5.5C438E-01

2.33311E+01
2.6589648401
2.18216E+01
2.L9945E+C1
2.01274E+C1
1.91831E+01
1.61CL5E+0OL
L.75041E+01
1.74628E+¢01

1a 14268E+01

1.73981E+01
1.737USE +01
1.69095C+01
1.5980584G1
1.50651E+401
1.40071E+01
1.29912&+01
1.19623E+01
1.09228E+01
9.87+74E400
8.52010E+00
7.76G51E+00
6.69655E+00
5.62795E+00
4,.54801E+00
3.44059 400

2.26507E+00°

6.81044E+01

6.54927CE+01

64363442401
6.12140z+01L
S.c6424F+01
5.58513E+01L

T 5.27321E+01
5.10142e+01

5.09045E+01
5.081C1E401
5.073C9€+01
5.066686E+01
4.94263E401

4 .586835401L

4.41033E+0L
4.12194E+01
3.325736+01
3.52389E+01
3.21789E+01
2.9088CE+01

2.597S3E+01L

2.28475C+01
1.97C95E+01
1.6557€E+01
1.33761E+01
1.01161E+01
6.65899E+0(C

1.92656C+C2
1.86658:2+C2
1.8C117¢+C2
1.73204E4+C2
1.65852c4C2
1.57934C+C2
1.49244E+C2
1.4451¢c4C2
le44221c4C2

1.439708+C2

1.43761Lc+C2
1.4359¢E+C2
1.40299:=+C2
1.334C5c+02
1.25806E+C2
1.17779E+C2
1.09459£4C2
1.00924£4C2
9.22291E+01
8.,34155E+C1
T.45174c+C)
6.55616£+01
5.65644E401

4,75227E+C1°

3.83913c+Cl
2.9034CE+01
1.9110CE+01

5.98469E+C2
5.19C23E+02
5S.58412E+02
5.36521E+02
5.130&4E+02
$.81468E+402
4.58167E+402
4.41€27E402
4.40414E4+02
4.39349E+402
4.38428E+402
4.37650E+02
4.25121E+02
4.005¢GE+02
3.75517€E+02
3.50165E+02

. 3.24509E+02

2.98583E+02
2.72431E+02
2.46101E402
2.19644E+02
1.931CSE+02
1.66511E+02
1.39833E+02
1.12928E+02
8.53860E+01
5.61969E+01

1.53155E+03
1.48146E+03
1.42330C+03
1.37176£+03
1.3L127€+403
1.24565E+403

1.17274€E+03 .

1.1326B8E+03
1.13001€+03
1.12773E+03
1.12581E+03
1.12427E+03
1.C963ZE+03

1.03360E+03

9.76165E402

9.113065E+402 .

B.44955E+402
T.TT579€+02
7.09463E+02
6.40B826E+402
5.71848E+02
5.02672E+02

“4.33372E+02

3.63687E+02
2.93B36E+02
2.22153E+02
1.46204E+02

DUTPUT FoOR EXAMPLE PROSLEM OHE (Cont.)

3.60875E+03
3.49107E+0)
3.36652E+403
3.23493E+03

3.09617€+03

2.95137c+03
2.81022E+03
2.T4114E+03
2.73847£+403
2.73665E+03
2.735686+03
2.73555E+03
2.70465c+403
2.62073E+03
2.50247£+03
2.36366€E+03
2.21118c+03
2.04902E+03
1.87975E+03
1.70523€+03
1.52689€+03
1.34581€+403
1.16272E+03
9.77862€E+02
T7.90541E+02
5.98126c+02

3.93731E+402

1:78572E+04
1.73458E¢04
1. 6848CE+04
1.63982c+04
1.60632404
1.60083€+04
1.68856C+04
1.77276E+04
1.78044£+04
1.78851E+04
1.79697L+0¢
1.80585E+04
1.89292f+04
2.01815t+C4
2.07562L404

2.08329€+04.

2.05085L+04
1.98461E+04
1.88928E+04
1.76886E+04
1.62686E+04
1.46648E404
1.29052£+04
1.10120E404
8.99634E+03
6.84664E+03
4.50093£+03
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GUTSYT FOR EXAMPLE PROBLE OME (Cont.)

1
EXAMPLE PRIBLEM ONE
BALANCE TABLE FOK 2CNE 1 (EXCEPT WHERE INDICATED, RESULTS ARE INTEGRATED CVER ENERGY AND VOLUME)
SOURCES
GROUP FIXED FISSTUN GAMMA PRODUCTION IN-SCATTERING SELF-SCATTER TUTAL
1 0. 2.04008-01 C. 0. 7.8361E-C3 2.0400E-01
2 0. 3.4400E-01 c. ‘6.7688E-02 4.9700c-02 4.1169.-01
3 O. 1.6800£-01 C. 1.3573E~01 5.11526-03 3.03732-01
4 0. 1.8000-01 0. 2.5959E-01 1.2697€-01 4,3959¢~01
5 0. 9.0000€-02 0. 4.3618E-01 1.9331€E-01 S.2h18E-01
6 0. 1.4000€-02 C. 5.20:18F-01 1.4152E-01 5.3418(-01
7 0. ‘0. ' C. 5S.1066E-01 1.2400€-01 5.1066F-01
8 0. 0. c. 4,9182E-01 7.30641E-02 4.9182--01
9 0. 0. C. 4.7491E-01 8.6568E-C2 4.7491E-01
10 0a 0. C. 3.8453£-01 -6.6374E-03 3.84535-01
11 0. 0. C. 3.4387E-01 ~1.7368E-02 3.4387E-01
12 0. 0. 0. 3.3338E-01 -7.2698E-03 3.3338:-01
13 O 0. C. 2.9159E-Q1 -1.8105€-02 2.9159€E~-01
14 0. 0. C. 2.5121E-01 -3.1313E-02 2.5121E~01
15 O. 0. Q. 2.9182E-01 9.2207€E-03 2.9182E-01
16 0. 0. C. 3.1393€6-01 3.8354E-01 3.13935-01
SUM O. 1.0002JE+00 C. S.107T1E+00 1.1201€+00 6.1071E+00
LOSSES
GROUP SEC GAMMA PROC OUT-SIATTER TIME A3SORB BUCKLING ABS ABSORPTION LEFT LEAKAGE RIGTY LEAKAGE TOTAL
1 0. 1.2332:-01 0. 1.5(655-02 1.8779E-03 0. 6.2726E-C2 2.C0400E-01
2 0. 2.8347:-01 0. 2.9572e-C2 2.8954E-03 o. 9.5752E-02 4,11697-01
3 Ce 2.4660E-01 0. 1.42C3E-02 1.6156E-03 0. 4.1311E-02 3.0373E-01
4 Q.. 3.4162€E-01 0. 1.5C11E-02 2.5211E-03 0. 3.9455€-02 4.3959F-01
S 0. 4.87256-01 0. 1.32C5-02 3.1783€E-03 0. 2.2548E-02 5.2618E-01
6 0. 5.13926-01 0. 7.3633E-03 3.9501E-03 0. 8.9466E-03 5.3418(~-01
7 0. 4.9403C0-01 0. 4.35615-03 5.21076-03 0. 6.5554E-03 5.1066E-01
8 O. 4.7108E-01 0. 4.3706E-03 8.2291E-03 0. 8.1414€-03 4.9182E-01
9 0. 4.43506~-01 0. 3.94C36-C3 1.8915€6-02 0. 8.5601€-03 4.7491E-01
10°- 0. 3.4994:-01 0. 2.48C2E-03 2.6798E-02 0. 5.3146E-03 3.84535-01
11 0. 3.0356C-01 0. 2.0CC1E-03 3.4124E-02 0. 4.1875E-03 3.4387C-01
12° 0. 2.9373E-01 0. "1.9664E-03 3.3695E-02 0. 3.9920E-03 3.33386-01
13 0. 2.7109¢-01 0. 1.821CE-03 1.4512E-02 0. 4,1590E-03 2.9159E-01
14 0. 2.2696E-01 0. 1.34648-03 2.2014E-02 0. 2.8948E-03 2.5121E-C1
15 0. 2.19076-01 0. 1.3844E-03 6.9208€-02 0. 2.1600€E-03 2.9182E-01
16 G 0. 0. 1.7362E-03 3.1990E-01 0. ~7.7115€E-03 3.13936-01
SUM 0. S.10718+00 0. 1.223¢E-01 5.6865E-01 0. 3.0899E-C1 6.1071E+00
SUMMARY
GRQOUP DALANCE REACTIONS TOTAL FISS NEUTRON TOTAL FLUX AVE. FLUX
1-LGSS/SGURCE PER (C. REACTICNS PROCUCTION PART.-CM P/CMB2-NEY
1 -4 .3518E-Q¢ 3.3697E~04 1.3302E-G1 3.06C2E-03 1.246S5E+00 4,5126E-064
2 ~-9.1020€~0E 8.9136E-04 3.36G6E-01 5.5729:-03 2.5461E+¢00 4.0313E-03
3 -8.9305E~0¢ 6.4177E-04 2.5333¢-01 2.9778E-03 1.4438E+00 7.3153E-03
4 -1.2117€-07 1.2948E-03 5.1109€E-01 4 .0969€E-03 2.C590E+00 1.0432E-02
5 -1.T7215E-07 1.7321€-03 6.8374E-01 4.9C10E<03 2.C905E+00 1.7653€E-02

¢ L-¥0w
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-1.9588E-07
-1.7317€E-07
-1.7431€-07
-1.5057e-07
-1.52356-07
-1.40978-07
-1.3511€-07
-1.3640€-07
-1.2972E-07
~1.0404E-07

%.2923£-07
-1.1266£-07

1.67042-03
1.5784%¢-C3
1.3993L-C3
1.3907e-C3
9.3758E-C4
8.1145E-C4
8.1104E~-C4
6.77165:-C4

5.4633E-04

7.5366E-C4
1.7820E~G3
1.7216E-C2

JUTPUT FOR EXAHPLE PROBLEA DHME (Cont.)

6.5939£-01
6.23242.-01
5.9235:z-01
5.4898:z-01

3.7010=-01
3.2031:z-01
3.2015:~-01
2.6749:z-01
2.1566:-01
2.9750:£-01
7.C3445-01
6.7959:+00

6.0752E-03
7.9454:-03
1.3259E~02
2.9818:-02
3.9377€-02
4.75CLE-02
3.7€49E-02
2.2725¢-02
4.0695E-02
1.2€65¢E-01
6.0C59E-01
9.9332:-01

L. 4894E+00
1.1587E+00
1.C354E+00
9.7665E-01
6.3469E-01
5.2698E-01
5.2409E-01
4.6396E-01
3.5611E-01
4.2034E-01
7.1290€-01
1.7688E+01

4.5459E-02
2.0966E-01
1.0706£+CO

5.4981E+00

2.2970E+01
6.70C3E+01
1.8967E+02
5.8767E+02
1.5036E+03
3.5496E£+03
1.8062E+04

GL=uo

/
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1

EXAMPLE PRUBLEM GONE

BALANCE TAELE FOR ZCNE

SOURZES

GROUP

LOSS:ES

GROU?P

SUMMARY

GROUP

VS WA -

FIXED
O.
0.
0.
O
0.
0.
Oa
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.

SEC GAMMA PROD

0.
0.
0.
0.
0.
0.
0.
0.
O.-
0.
0-
0.
0.
O
0.
O.
0.

BALANCE

1-LC5S/SOURCE

0.

1.5688E-C6
9.31c4E-07
B.9484E~07
9.1043E~07

FISSION
0.
0.
0.
0.
0.
0‘
a.
0.
O.
0.
O.
0.
0.
0.
0.
0.
0.

OUT-SCATTER
2.5274E-03
3.08961-03
2.7221t-03
1.94225-03
1.1893E-03
4.40631-04
3.0892E-04
2.56517E-04
2.3686E-04
2.:1460F-04
L.9579t-04
1.77296-C4
1.7299€-04
1.6297t-04
1.2724E-04
0.
1.3764€-02

REACTIONS
PER CC.
1.90516-04
4.98628~04
3.1660E-04
6.0874E-04
6.9289c-04

OUTPUT FOR EXAIMPLE PRUBLE.4 ONE (Cont.)

(EXCEPT WHERE INDICATED,

GAMMA PRODUCTION

TIME AB3ORB
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.

T0TAL
REACTIONS
6.615CE~-03
1.7313€E-02
1.0993E~02
2.1137€E-02
2.4058E-02

C.
C.
c.
C.
c.
C.
C.
C.
C.
c.
C.
C.
~Ce
C.
C.
G.
c.

BUCKLING ABS

T.7€72E-C4
1.71835-03
1.0C11£-03
1.3212£-03
1.4CS5E-03
1.4€89c2-03
1.13€6CE-03

1.0158E-03

9.31756E-04

6.0€75E-C4

5.0544E£-04
4.98845-04
4.3219E-04
3.285¢6E~-C4
3.9866E-04
8.44C6E-04
l.44C0E-02

FISS NEUTRON

PRODUCTICN
0.
O.
0.
o.
O.

ABSORPTION
5.8241E-05
-5.5511€E-17
1.9517€E-06
5.4381£-06
1.699CE-05
3.1473E-05
3.8070E-06
4.2762E-06
1.1843E-05
1.5329€-05

2.1282E-05 .

3.5880E-05
5.52086E-05
7.C855€E-05
1.3756E-04
8.6143E-04
1.3376E-03

TOTAL FLUX
PART.-CM
6.0746E-02
1.4197€E-01
8.5174E~02
1.2884E-01
1.4088E-01

IN-SCATTERING

0.
2.0513€-03
2.3353E-03
3.0033E-03
2.8324E-03
1.2484E-03
%.4063E-04
3.0892E-04
2.5657€-04
2.3686E-04
" 2.1460E-04
1.95795-04
1.7729E-04
1.7299E-04
1.6297E-04
1.2724E-04
1.3764E-02

LEFT LEAKAGE

-6.2726E-02
-9.5752€-02
-4.13118-02
-3.94556-02
-2.2548£-02
-8.9466E-03
-6.5554E~03
-8.1414E-03
-8.5601£-03
-5.3146E-03
~4.18756-03
-3.9920€6-03
-4.1590€-03
-2.8948E-03
-2.1600€-03

7.7115€-03
~3.0899£-01

AVE. FLUX
P/CM*%2-MEV
2.4993E-04
2.5555E-03

- 4.9061£-03

T.4211E-03
1.3525E-02

RESULTS ARE INTZGRATED OVER ENERGY AND VOLUME)

SELF-SCATTER

4.0293€-03
1.4223€E-C2
8.2690E-03
1.9189E-02
2.2852E-02
8.5608E-C3
6.8551E-03
5.5761E-03
5.1438E-03
3.2599€-03
2.6901E-03
2.7100£-03
2.3666E-03
1.8352€-03
2.2456E~03
5.0188E~03
1.1482€-01

RIGT LEAKAGE

5.9363E-02
9.2995E-02
3.9921E-02
3.91906-02
2.2764E-02
8.2541E-03
5.5413E-03
7.1736€-03
7.6304E-03
4.T168E-03
3.6796E-03
3.4757E-03
3.6759E-03
2.5054E-C3
1.6595E-03
-9.2897E-03
2.93256-01

TOTAL
0.
2.0%13E-03
2.3353:=-03
3.0033c-03
2.8324£-03

1.2484E-03

4.4063:-C4
3.0892E-04
2.5657C-04
2.3686E-04
2.1460:-C4

1.95792~-04

1.7723:-04
1.7299E-04
1.6297:-04
1.2724E-04
1.3764E-02

TOTAL
-1.2982E-09
2.05136-03
2.3353:5-03
3,6033¢-03
2.8324£-03
1.2484E-03
4,4063E-04
3.08925-04
2.56576-04
2.3686E-04
2.14608-04
1.9579£-04
1.77296-04
1.7299€-04
1.6297E~04
1.2724E-04
1.3764E-02

GL-YoK
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1.05142-06
3.4875€-06
4.8466c-06
549399£-06
4.,74642-06
4.4999E-06
4.7905E-06
4.7901E-006
4.0126E-06
4.3125E-06
8.1778£-07
1.6784E-06

2.6015t-04
2.G6610~04
L.u811E-C4
1.5531:5-04
1.0051e-04
8.3727E-05
8.4189E~-05
71.4731E-05
5.9588c-C5
7.230CE-05
1.6935E-04

3.7419E-03

uuTP

9.€329£-03
7.1738E-03
5.83708-03
5.32925E-03
3.4898£-03

. 2.8071E-03

2.5232E-03
2.5948E-03

©2.C690E-03

2.5104E-03
5.8802E-03
1.2993€~01

e

H

Cc.
O
0.
0.
ol
0.
0.
o.
0.
0.
C.
0.

1.C439E-01

- 8.1319E-02

7.C915£-02
6.5467E-02
4.,2367€-02
3.5294E-02
3.5001€-02
3.C516%€E-02
2.3501E-02
2.8515€E-02
6.2112E-02
1.1370E+00

FJR EXAAPLE PROBLEA ONE (Cont.)

3.6223F-C2
1.6729E-01
8.3363E-01

4.1900E+4C0

1.7431E+01
5.0824E+01
1.4401E+02
4.394BE+02
1.1281£+03
2.7375E+03
1.7890E+04

SL-w0p
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1

EXAMPLE PRCDLEM CONE

BALANCE TABLE FCOR ICNE

SCURCES

GROUP

LOSSES

GROUP SEC GAMMA PROD

SUMMARY

GRQOUP

VW e

FIXED
0.
O.
O.
0.
0.
0.
O.
0.
0.
0.
0.
0.
O.
C.
0. [)
0.
0‘-

0.
o ° -
0.
0.
ol
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-ALANCE

1-LGSS/SOURCE

(V]

8.7576c-07
2.7327€-07
4.0498¢c-07
6.6776E-07

FISSION
0.
0.
0.
0.

OUT-SCATTER
5.5849c-02
9.2147t-02
1.0731f-01
1.3227E-01
L=1715-01
9.8633E-02
8.25%7c-02
7.2023E-02
6.4207E-02
5.9041E-02
$.4514E-02
4.9658E-02
4.6278E-02
4.3245:-02
3.7407z-02
0.
1.1123c+00

REACTIGNS
PER CC.
8.3172:-05
2.9114E-04
2.8510t~04
6.46C7z-04
9.8087E-04

[

OUTPUT FUR EXAMPLE PROBLE: OHE (Cont.)

-GAMMA PRODUCTION

TIME ABSORB

0.
0.
O.-
O.
0.
0.
0.
0.
0.
O.
0.
0.
O.
O.
0.
0.
(VY

TOTAL
REACTIOGNS
6.1730E-02
2.1608E-01
2.1160E-01
4.7952E-01
7.2801E-01

BUCKLING ABS

4.0€657£-03
1.1471E-02
4.9737£-03

6.24132-03

6.8829FE-03
4.42€5E-C3
3.5C61%-03
2.8884E-03
245539:-03
1.64C2E-C3

1.37€84£-03

1.3765z-C3
1.1658:-03
9.1229E-04
1.1927E-03
3.7325E-03
5.8418E-02

FISS NEUTRON

PRODUCTION
0.
0'
0.
0.
o.

ABSORPTION
-1.4775E-02
-1.2892E-02

4,4409€-16

8.8818E-16

-1.3322€-15

1.3323E-15
3.1086E-15
-6.2172E-15
'2.6645E-15
-1.3323€E-15
~9.5922€E-05
-1.7764€E-15
4.1692E-05
6.5030€E-05
1.7003E-04
1.3541E-03
~2.6132E-02

TOTAL FLUX
PART.-CM
3.887%e~01
1.191CE+00
7.2284E-01
1.1778E+00
1.5022€+00

IN-SCATTERING

0.

3.9113E-02
9.1303E-02
1.2489£-01
1.32277-01
1.1715E-01
9.8633€E-02
8.2557E-02
7.2023E-02
6.4207E-02
5.9041E-02
5.4514£-02
4.9658E-02
4.6278E-02
4.3245E-02

3.7407E-02 .

1.1123E+00

LEFT LEAKAGE

-5.9363E-02
-9.2995€£-02
-3.9921E-02
-3.9130E-02
-2.27645-02
-8.2541E-03
-5.5413E-03
~7.1736E-03
-7.6304E-03
-4.7148E-03
-3.6796E-03
-3.4757E-03
~3.6759E-03
-2.5054€E-03
~1.6595€~03

9.2897€£-03
-2.9325E-01

AVE. FLUX
P/CM%32-MEV
T7.4825E-05
1.0030€-03
1.9478E-03
3.1738€-03
6.7T467E~-03

LEXCEPT WHERE INDICATED, RESULTS ARE INTEGRATED GVER ENERGY AND VOLUME)

SELF-SCATTER

2.0656€E-02
1.3683E-01
1.0429E-01

3.4725€-01

6.1086E-01
6.8140E-01
5.584TE-01
4.,7271c-Cl
4.2594E-01
2.6013€-01
2.1364E-01
2.1879€-01
1.8132E-01
1.3422E-01
1.9452E-01
7.5287€-01
5.3139E+00

RIGT LEAKAGE

1.4224E-02
4.1383E-02
1.8937€-02
2.55716€-02
3.1000€6-02
2.2341E-02
1.8109€E-Ce2
1.4819E-02
1.2892€-02
8.2404E-03
6.9236E-C3
6.95929E-03
5.8440E-03
4.5614E-03
6.1342€-03
2.3031E-02
2.6097E-01

TOTAL
0.

9.1303€-C2
1.2489¢-01
1.32278=01
1.17156-01
9.8633E-02
8.25570-02
7.2023E-02
6.4207€-02
5.9041E~02

5.45146-02"

4.9658E-02
4.€278E-02
4.3245E-02
3.7407t~02
1.1123E+00

TOTAL
-7.5796E~09
3.91136-02
9.1303£-02
1.2489:¢-01
1.32276-01
1.17157-01
9.8633E-02
8.2556F-02
7.2023E-02
6.42076-02
5.9041€-02
5.4514E-02
4.9658E-02
4.6278t-02
4.32458-02
3.7407E-02
1.1123E400

3.91130-02

& L-¥0K
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8.82006-07
8.8100L-CY
1.02032-06
9.7312€-07
B.9494-07
‘B.0468c-07
8.0906E-07
71.68384c-07
6.8917€-07
6.8581E-07
-3.6050E-06
5.9780£-07

1.05105-03

8.6366:-04

7.33947-04
6.60392-04
4.3003:-04
3.6116L-04
3.6169C-04
3.0671c-04
2.3919€E-04
3..271E-04
1.6162E£-03
8.62302-03

7.€0020-01
6.4.538-01
5.447135-01
4.5CL4E-01
3.1917€-C1

.2.68065-01

2.6845E-01
2.2754E-01
1.7753E-01
2.3210€E-01
7.5423€-01
6.4000E+00

0.
0.
C.
Ge
0.
C.

0.

0.
0.
0.
0.
0.

1.2243E+00
J3.E705€E-0C1
3.2472E-01
7.3522E-01
4.7526E-01
3.6929E-01
3.9972E-01
3.2896£-01
2.6435E-01
3.4560€-01
1.1009E+00
1.2078€E+01

VUTPUT FUR EXAMPLE PROBLEM ORE (Cont.)

1.9873E-C2
9.499¢E5-C2
4.5354E-01
2.2013c+C0
9.1476E+00

2.6899c+01

7.6938E+01
2.28358402
5.9361€+02
1.55215+03
1.48342404

GL=H0OW
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1

EXAMPLE PRCBLEM CNE
BALANCE TAELE FCR ENTIRE 5YSTEM

SOUKCES

GrRQUP

LCOoONOCVE SN~

10
2
13
14
15

16
SUM

LOSSES

GRUUP

SUMMARY

GROUP

Vi WN -

~ FIXED
0.
0.

O.
0.

0.
0.

0.

0.
0.

0.
Oa
0.
Oa

SEC GAMMA PRGC

0.
0.
0.
0.

" 0.

0.
0.
0.
0.
0.
0.
O
0.
0.
0.
0.
0.

RALANCE

1-LUSS/SCURCE

1.4921&-13
1.2079€-13
1.0658E-13
1.2079E-13
1.2079&-13

FISSION
2.0400£-01
3.4400E-01

" 1.6800E-01

1.8000E£~01
9.0000e-02"
1.4000E-02
0.

0.

0.

0.

0.

0.

1.0000£+090

OUT-SCATTER
1.8168E-01
3.78716-01
3.5664E-01
5.1581:-01
6.0559:-01
6.1300:=-01
5.7690L-01
5.4336E-01
5.0794E-01
4.092CE-01

©3.5827E-01

3.43564-01
3.175%4E-01
2.6837E-01

. 2.5661E-01

0.
6.2331t+00

REACT LGNS
PER CC.
1.7186C~-04
4.8603c-04
4.0620E-04
8.6351E-04
1.2254E-03

CUTPUT FOR EXAMPLE PROBQEH OnE (Cont.)

(EXCEPT WHERE INDICATED, RESULTS ARE INTEGRATED OVER ENERGY AND VOLUME)

GAMMA PRODUCTION

TIME AESORB BUCKLING ABS

TOTAL
REACTIONS
2.C136E-01
5.€946E-01
4,1593E-01
1.C117€+00
1.435BE+00

G.
C.
C.
c.
C.
C.

C.
C.
C.
G.
C.
C.
C.

-
'.4.

Oa
l’\
“ e

o
Ue

2.0936E-02
4.2761E-02
2.017€E-02
2.3574E-02
2.14585-02
1.32595-02
9.5C12E-03
8.2749E-03
7.4318E~-03
4.7271F-03
3.88392-03
3.84476-03
3,433CE-03
2.98725-03
2.5158E-03
6.3128E-03
1.9518£~01

FISS NEUTRON

PRCOUCTION
3.0€£C3E-03
5.5729E-C3
2.97178£~-C3

. 4.0669E-03

4.9C10€-03

ABSORPTION
-1.2839€E-02
~9.9964E-03

1.6176E-03

2.52€65E-C3
3.1953E-03
3.9816E-03
5.2206E-03
8.2334E-03
1.8326E-02
2.6814E-02
3.4049E-02
3.3731€E-02

1.64609€E-02 -

2.2150E-02
6.9515E-02
3.2212€E-01
5.4385E-01

IN-SCATTERING

0. :

1.0885E-01
2.2937E-01
"3.8748E-01
5.7128c-01
€.3858c-01

" 6.0973E-01

5.,7469E-01
5.4719c-01
4.4898E-01
4.0312€E-01
3.8809E-01
3.4142c-01
2.9767E-01
3.3523:-01

. 3.5146E-01

6.2331€+00

LEFT LEAKAGE

0.
0.
0.
0.
0.
0.
0.
Q.
0.
0.
0.
- 0.

SELF-SCATTER"

3.2522€8-02
2.0075€-01
1.1767E-01
4.9341E-01
8.2702E~01
8.3147E-01
6.8932€-01
5.5133E-01

- 5.176%E-01

2.56715E-01
"1.9896E£-01
2.1423€E-01
1.6558E-01
1.0474E-01
2.0598€-01
1.1414€+G0
6.5488€E+00

RIGT LEAKAGE

1.4224€-02
4.1383E-02
1.8937€-02
2.5576E-02
3.1000€-02
2.23416-02
1.81096-02
1.4819€-02
1.2892€-02
8.2404E-03
6.9236E-03
6.9529€-03
5.8440E-03
4.5614E-03
6.1342E-03
2.3031E-02
2.6097E-01

TOTAL

2.04006-01
4.5285£~01
3.97376-01
5.6748F-01
6.6128(-01
6.5258:--01
6.09737-01
5S.7469E~C1
5.4719¢-01
4 ,4898E-01
4.0312¢-01
3.8809E-01
3.4142E-01
2.97617E-01
3.3523£-01
3.5146E-01
7.23315400

ToTaL
2.04005-01
4.5285€-01
3.9737c-01
S.67485-01
6.6128:-01
6.5298c-01
6.0973c-01
5.7469z-01
5.4719c-01
4.4898c-01
4.0312:-01
3.8809t-01
3.4142:2-01
2.9167E-01
3.3523E-01
3.5146E~01
7.2331E£+400

G Ly
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7.0160E-14
8.5209%E-14
9.237T1E-14
3.5265L-14
62394914
5.6843E-14
5«6843L-14
T.8160£E-14
5S.6843E-14
4.9738E~14
1.2790E~13

B.5265E-14

1.23625-C3

1.6352%-03
9.4133:-04
8.9148<-04
5.9126£-04

5.U4658-04
5.0486E-04
4.2480E-04
3.37T3%E-04
4404 14E-04
1.2491t-03
1.13735-02

JUTPUT FOR EXAMPLE PROBLEA OME (Cont.)

1.4485E£+00
1.2714€E+00
1.1029€+00
1.0445E£+00
6.5276E-01

.5.G126E-01

5.6152E-01
4.5772E-01
3.6526E-01
5.3211E-01
1.4635E+00
1.3326E£+01

6.0762e-23
7.3454E-33
1.3356z-22
2.9818E-02
3.9277c-02
4.75C1E-C2
3.7€49c-02
2.2725E-32
4.0€6695-02
1.2€666E-01
6.0C59e-01
9.9332E-01

TIME RECUIREG FOR QUTPUT= 1.020E-02 MIN.

TOTAL PRCEBLEM TIHME=

3.570E-01 MIN.

G L-NO

_6-b_
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1 : : UTPUT FOR EXAMPLE PROBLE# ONE (COnt.)
ENJ-GF-FI_E FOUND WHILE READING INPUT S L S

ANISN-L FINISHED

G L0y

-06-

/61 ‘02 4oquo3das



...,@* - ‘oawﬁw

™

0 T n o . ™ mo. oo
2 2 2 R % 2 % S S 3 63 = :
U i ! 1 T T ! ! T T T TRl
1
!
—§i-z
i
=2%-3
.23
v
2
x
o2
“y
&
™
mELAE! v
¥
»
v
4943 *
LNE
=18943
7043
§0+3

L30T @04 AN L03AH3d30 A98TMT IOVHIAY
v 30 W37808d T3

INO $'37I90¥d 31dWYXT WOdd INdLNO LT

~

c/61 ‘0z Joquaides - e | - gL-don



EXAMPLE PROBLEM ONE

MOR-15

CRT OUTPUT FROM EXAMPLE PROBLEM ONE (Cont.)

AVERAGE ENERGY DEPENDENT'FLUENCL FOR Z0NE 2

CH"Z-‘{‘-'

PAPTICLES .

. Ee05

~ September 20,

1973

E+04}-

E+dSp

E’GZ -

E-021-

.

E-10=

£-09F

E-04p~

- Ky

E-03+

E-02|

€0tk

£400 |~

E+01t




MUR-15 | | | -53- ' September 20, 1973

CRT OUTPUT FROM EXAMPLE SROBILEM ONE (Cent,)'

EXAMPLE PROBLEM ONE
AVERAGE ENERGY DEPENDENT FLUENCE FOR ZONE 3

E+05

T

£e04

(Mes2-MEY

il

PARTICLES -
1
T

™
<>
(]
1

™
[
<>

g-11
E-10}
E-09f
. E-08})
£-07)
E-06f-
£-05|
;maL
€-03)-
€-02)-
-01
€400 |~

g+01

. ENERGI MV



MOR-15 | -54-  September.20, 1973

. CARD. INPUTS FOR EXAMPLE PROBLEM TWO

EXAMPLE PROFLEM ThD

BASIC 30 15 3 4 45 3 G NG VYES [‘ISTRIBUT C-SOURCE 1 0 52 2R1-5 10C 1 4.
NC 32 SPHerE REFLECTIUN vaACULUM 32 30 45 37 YES 12 YES NC NO LAST
RACIL 45110+ LAST ZCNE 4581 LAST MATERIAL 1 LAST PF 143 8 0 1+3 8 5
LAST MIX 1 t€ 00 3 8.47-2 LAST SUURCE 10R1 35Z 7/ 0 1 43Z LAST

END : o '



CQUTPUT FRUM EXAMPLE PRUBLE

EXAMPLE PECBLFM TWC

BASIC PARANMETEKS

30
15
3
4
48
"3
0
NO
YES
DIST. S.
1.000E+09
B
0.
0.
0.
0.
1.000E-05
1.J00E-05
108
1
4 .DOOE+00
NG
32
SPHERE

REFLECTICN

vacuuL™
0«
0.
0.

NUMBER NEUTRUN GROUPS

NUMBER GAMMA GROLVS

TUTAL CR(ESS SECTIUN POSITION

SELF-SCATIER CRCSS SECTION POSITION
LENGTH GF CRDSS SECTION TABLE (FER GROUP)

MAX LEGENURE CRDER

NO. ISCTCPES INPUT ON CARDS
CRUSS SECTIGNS PRINTEC -
LIBRARY TAPE UNLOADED |
PROBLEM TYPE

FIXCC SCURCE NORMALIZATION
SHELL SCUn~LE - {NTERVAL

K FOR SEARCH

ALPHA FCR SEARCH

FIRST GUESS uf EI[GENVALUE

EIGENVALUE MUUIFIER

CVER-ALL IRTECGCRAL ACCURACY .
POEINT ACCURACY (NOT USED IF ZERD)
Make INNER I[TERATIONS

MPAX. QUTER ITERATIONS

MAX. RUNNING TIME (MIN} (NUT USED IF ZERO)
ADJOINT PRUBLEM

CRDER CF ANGULAR QUACRATURE

GEQMETRY

LEFT BCUNDARY CONDITION

RIGHT BCUNLUARY CONDITION

CYLINCER UR PLANE HEIGHT FOR BUCKLING CDRRECT[ON (ZERO IF NOT USED)
PLANE DEPIF FUR BUCKLING CURRECTION (ZERQ IF NOT USED)

TRANSVERJE DIMENSION FOK VOID STREAMING CORRECTION (ZERC IF NOT USED)
HIGHEST NO. NLUTRON GROUP WFICKH WILL BE CALCULATED

HIGHZST NOo GAMMA GROUP WHICH wILL BE CALCULATED
CALCULATEU JISACVANTAGE FACTORS

JCRT PLOTS GF POSITION DEPENCENT FLUX

CRT PLCTS CF ENERGY DEPENDENT FLUX
EXPANDEC BALANCE TABLE

PUNCH ENERGCY CEFENDENT FLUX FOR CLYDE
PUNCH LEAKAGE SQURCE FOR MCRSE-L ’
PUNCH ALBELU CALCULATION FOR MORSE
PRINT ANGULAR FLUX '

T4

DATE
CLack
VERSION

R 09/13/73
09+409+%31
2

GL=-yor

_99_
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QUTPJIT FrOW EXAMPLE PROBLE.Q- TWO (Cont.)

INITIAL GECMETRICAL CESCRIPTIGN

ZONE MATERTAL

1

1

INTERVAL

VoSN

1t
12
13
14

15

16
1%
18
19
20

21
22
23
24

25

26
I
24
29
30

31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

OUTER RADIUS
0. )

. 2.22222E-01
4.44444E-01
6.66667E-01
4.88869E-01
l.11111&+00

1.33333t+00
1.55556E+400

1.77778:+00 .
2.00000E+400.

2.22222£400

2.44444E400
2.66667c+0C
2.88889¢£+400
3.11111€E+00
3.33333¢+400

3.55556c+00
3.777718£+00
4.00000k+00
4.22222c400
4.44444E400

4.66667TL+00
4.888H90+00
5.11111&:+00
5.33333:+400
5.55556i+00

5.77178c+4C0
6.00000c+00
6.22222€+00
6.444441400
6.6666T7c+00

6.88889E+00
T.11111e+C60
1.333336+00
7.55556t£40C
7.77778E+00

8.00000¢E+00
8.22222c+400
8.44444£+400
8.66667L+00
8.88889£+00

9.11111E+00
9.33333E£+00
9.55556+00
9.777788+00
1.00000E+01

RAD MODIFIER

0‘

DEN FACTOR

1.0CCCOE+0NC

1.CCCOOE+00
1.0CCOOE+00
1.0CCOOE+00
1.0GCO0E+00

1.0CCO00E+0O
1.0CCOCE+CO
1.CCO00E+0O0
1.0CC00E+0Q0
1.0CCO0E+QO

1.0CCCCE+OOQ
1.0CCOCE+00
1.0C000E+00
1.0CCO0E+00
1.0C00CE+00

1.0CCO0CE+00
1.0CCOCE+QO
1.0GCCOE+O0
1.0C000E+00
1.0C000€E+00

1.CCCO0E+0Q0
1.0C000€E+CO
1.0CC00E+0QO
1.CCC00E+CO
1.0CCO0E+00

1.0CCO0E+GO
1.0CCO0E+00
1.0CCO0E+QOQ
1.0CCO0E+00
1.00C00€E+00

1.0CCO0E+0QOQ
1.CCCO0E+OC
1.CCCO0E+0QO
1.00C00E+00
1.CCCO0E+00

1.0CCO00E+QO
1.0CCO0E+CO
1.0CGOCE+0QO
1.0CCOCE+0O
1.0CCOQE+00

1.0C000E+00
1.0C000E+00
1.0CCOCE+00
1.CCCOOE+QO
1.0CCO00E+00

QUTER AREA
0.
6.20562E-01
2.48225E+00
5.58505E+00
9.92898E+00
1.55140E+01

2.23402E+01
3.04075E+01
3,97159E+01L
5.02655E+01
6.20562E+01

7.50879€+01
8.93009E+01
1.04875E+02
1.21630E+02

1.39626E+402 .

1.58864E+402
1.79342E402
2.01062E+02
2.24023E+02
2.48225E+402

2.73668E+02
3.0035¢2E+02
3.28277€E+02
3.57443E+02
3.87851E+02

4.19500E+02
4.52389E+02
4.86520E+402
5.21892E+02
5.58505E+02

5.96360E+02
6.35455E+402
6.,75791E+02
T.17367E+402
7.60188E+02

8.04248E402
8.49549E+02
8.96091€E+02
9.43874E+02
9.92898E+02

1.04316E£+03
1.09467E+03
1.14742E+03

- 1.20141E+03

1.25664E+03

VCLUME

4.59675€-02
3.21773€-01
8.73383E-01
1.70080E+00
2.80402E+00

4.18304E+00
5.43787E+00
7.76851E+00
9.97495€+400
1.24572€E+C1

1.52152€+01
1.82491E+01}
2.15588E+01
2.51442E+01
2.90055E+01

3.31426E+01
3.75955E+01
4.22442E401
4.72086E+01
5.24489E401

5.79650E+01

6.37569€+01
6.98247E+01
7.610682E+01
8.27875€E+01

8.96826E+01
9.68536E+01
1.04300£+02
1.12023E+402
1.20021€E402

1.28295E+02
1.368659E+402
1.45671E+02
1.54773E+02
1.64150E+02

1.73803E+02
1.83732E+C2
1.93937€E+02
2.04418E+02
2.15174E402

2.26206£402
2.37514E402
2.49098E+02
2.560958E+02
2.73093E+02

G L-dOK

- -9G-

€461 ‘0z +4oquadag



ANGULAR CQUAGRATURE CUNSTANTS

ANGL CGSINE (MU} WEIGHT REFL DIRECT Wl. X COS.
I -1.00000E+00 O. 33 -0.
2 -9.89189€~01 1.06123E-02 33 -1.0457¢€E-02
3 -9.560226-01 1.81144E-02 32 -1.73177€-02
4 -9.21663F-01 1.80301E-02 31 -1.66177E-02
5 -—8.8597¢E-01 1.85440E-02 30 -1.642G65t-02
O —8.48BTB2E-01 1.92598E-02 29 -1.63474E-02
7 -8.09885E-01 2.013.5€-02 28 -1.€3042E-02
#  -T7.67024E-01 2.11692E-02 27 -1.6279¢E-02
9 -=7.258606€-21 2.24Q037:-02 26 -1.62621£-02
10 =6.799715€E-21 2.39182€-02 25 -1.62638E-02
1l -6.30753£-21 2.57805£-02 24 -1.62612E-C2
17 =%.7735%0E-21 2.8B1R64E-02 23 -1.62734£-02
13 -5.18476E-21 3.14179€E-02 22 ~1.628545-02
14 =4.51997£-01 3.061513€E-02 21 ~1.634C3E-02
15 ~3.73878F-01 4.40347E-02 20 -1.64651€E-C2
L6 =2.74352E-01  6.21245E-02 19 -l.7C44C-02
i/ -1.0306956-21 1.0011/E-01 18 -1.038176-02
%) L.0369%£-01 1.00117€E-01 17 1.03817&-C2
19 2.74352F-01 6.2124%E-02 16 1.7C44CE-02
20 3.738746-01 4.40387€E-02 15 la64651E-02
21 H.51997FE-01 3.61513€E-02 14 1.634C3E-02
22 S5.16470E-01 3.14179E-02 13 1.62854€-02
23 5.771350£-01 2.81854E-02 12 1.62734E-02
24 6.307953C5-01 2.5780%E-0¢ 11 1.62612e-02
25 5.799156-01 2.39132E-02 10 1.62638&-02
26 1.258606E-01 2.2403/E-02 9 ‘le62621t-02
217 71.69024F-01 2.11632E-02 8 1.6279¢EE-C2
28 Ba09885%E-CLl 2.C1315E-02 7 1.63042E-02 .
29 B.48782C-01 1.92538€-02 6 1.63474E-02
30 B.85972E~-01 1.854%0E-02 5 1.64295€E-02
RS F.21663E-01 1.80301E-02 4 1.66177E-02
32 9.56022E-01 1.81144E-02 3° .1.73177E-02
33 Y.8%189E-0) 2 1.C497¢6E-02

1.06123€-02

OQUTPUT FRUW EXAMFLE PROBLEM THD (Cont.)

SL-¥O

CONSTANTS FOR P( 3)SCATTERING

ANGL TET 1 SET 2 sSeln 3
I -1.00000t+00 1.000005+G0 -1.0000CE+00
2 =9.89189E-01 9.67742E~61 -9.36007E-C1
3 =9.5602¢2E-01 8.70G908E-01 -7.5042¢E-01
4 =9.21663t~-01 T.74194E-01 -5.748CCE-0O1
5 -B.BY9T2E-01 6.77419E-01 -4.09643E-01
6 —-8.487T82E-01 S5.bC645E-01 -2.55547E-01
7 -8.0988%€E-01 4.863371E-01 -1.1321CE-01
8 ~7.69024E-01 "3.87T097E-01 1.65381E-02
9 ~1.25866E-C1 2.90323€E-01 1.32685E-01

10 -€.79975E-01 1.93548E-01 2.3397CE-01
11 -6.30753E-01 9.€7742E-02 3.1876EE-Q1
12 =5.77350E-01 -1.42109E-14 3.8490CE-01
13 -5.18476E-01 -9.67742E-02 4.2927¢E-Q1
14 -4.51997E-01 -1.93548E-01 4.47137€-C1
15 -3.73878€-01 -2.90323€E-01 4.30161E-C1

€/61 ‘02 4°qwaizdas -



-2.74352€-01
-1.0369%€E~01
1.036955-01
2.74352€-01
3.73878£-01
3.51997€E-01
5.18476£-01
5.71350€-01
$.3071536-01
$.7997%€-01
7.29866x-01
T7.69024£-01
H.09838%L-01
B.4ETU2E-01
8.8%9T26-01
G.216636-01
9.56022E-01
9.849189E~-01

-3.87097VE-01
~4.8387T1LE-01
~4.8387:E~-01
-3.870976-01
-<.50323E-01
~1.53%48E-01
~9.677T42E-02
-1.42109E-14
9.67T7142E-C2
l.93548%-C1l
2.703231-C1
3.870975-C1
4.E38TLEF-CL
H.u004%E-01
CoTT709197-01
T.741948-01
B.T09636-01
Y.0T142:-01

OUTPUT FrJ4 EXAMP_E PROBLEA TWO (Cont.)

3.59902E-01
1.5275%E-01
-1.52755€E-01
-3.59902€-01
-4.3Cl61E-01
~4.47137€E-C1
~4.2G27€E-01
~-3.8490CE-01
-3.1&76€E~-01
~-2.3397CE~-01
~-1.326485E-01
-1.6%53£16-02
l.1321CE-01
2.55541E-01
4.096432E-01
5.748GCE-01
7.50426E-01
9.36007E-01

GL-MOY
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CROSS SEC™

rm

JUTPIT FRUA EXAMPL

1
MATERIAL COMPOSITICN
"MED: A ISOTOPE (UR MIXTURE) FLUX WEIGHTING. pP-L
i FE ' - . 0
10N LOCATION ASSIGNMENTS (GIVEN MATRIX IS PGSITION

MATRIX  ITCENTIFICATION i
1 FE o 0 3
5 MEOIA 1

PROBLEM TW0 (Cont.)

ORDER _ DENSITY

3 8.470000E~02

_OF P-0 COMPONENT, OTHERS FCLLCW IN ORDER)

G L-y0K

_69_
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DISTRIBUTEL SUURCE

INT.  GFP.
1 o.
INT.
11 o.
~ INT.
INT.  GREP.
1. o.
INT.
INT.  GRb.
1 0.
INT.
INT.  GR&.
1 o.
INT.
INT. GRP.
‘1 0.
INT.
INT. GE P,
1 o.
INT.
TAPE INPUT -

QUT2UT FROM EXAIPLE PRUBLE4 THJ (Cont.)

1 - GRP. 2 GRP. 3
2.17545£-02 O..
2 THRU INT. 10 S5AME AS ABOVE
0. 0.
12 THRU INT. 45 SAME AS ABOVE
9 GRP. 10 GkP. 11
" 0. 0. .
2 THRU INT. 45 SAME AS ABOVE
17 GRP. 18 GRP. 19
0. . 0.
2 THRU [NT. 45 SAME AS ABOVE
25 GRP. 26 GRP. 27
0. 0. -
-2 THRU IN7. 45 SAME AS ABOVE
33 CRP. 34 GkP. 25
0. 0. .
2 THRU INT. 45 SAME AS ABOVE
41 GRP. 42 GRP. 43
0. 0. - .
2 THEU INT. 45 SAME AS ABOVE
[RON

ELEMENT 1

GRP.
0.

0.

4

o 12

20

28

36

44

30 NEUTRON PLUS

GRP.
0.

GRP.
C.

GRP.

o.

13

GRP. 6
0.
0.
GRP. 14
0.
GRP. 22
0.
GRP. 30
0.

GRP. 38

15 GA¥MA GROUPS P-3

GRP. 7 - GRP. 8
0. 4 0.

0. 0.

GRP. 15 . GRP. 16
0. : 0. -
GRP. 23 - GRP. 24
0. = 0.
"GRP. 31 - GRP. 32
0. 0.

GRP. 39 GRP. 40
O.. ‘0.
L-DIVISION  MARCH 1973

G LYol

gL6l ‘CZ 49qui93das



ENMERGY DEPENCENT ARRAYS

GROUP

ENERGY

1.8000€+01
1.5612€£+01
1.35416+01
1.17455+401
1.0186:+01

8.83527+Cu
766317400
6.64657+00C
S.76482+00
5.C000-+00

4.20657+400
3.593557+00
2.973074¢00
2..5000L+00
1.98482E+400

1.5811E+00
1.257/42+00
1.C000E+00
84.4090E-01
7.0710E-01

5.94(0C-01
5.0000:-01
2.23605-01
1.0000F-01
1.2610E-02

1.5900F-03
2.0000E-04
2.5200£-05
3.1800E-06
4.0000E-07

1.0000t-10
1.G000F+01
B.1896F+00
6.7070F+00
5.49287+00

4.49841+00
3.65405+00
3.017LE+00

" 2e4709F+00

2.0236E+00

1.6572£+400
1.3572£+00
1.11150+00
9.1028c-01
7.4549E-01

CELTA-ENER

2.3880E+00
2.0710E+00
1.7964E+00
1.5581E£+00
1.3513E£400

1.1721E+00
1.0146E+00
8.8170€E-01
T.6480€-01
1.9550E-01

6.6900E-01
Y. 6250E-01
4.7300E-01
S.1180E-01
4.0710€-01

3.23/0E-01

©2.5140E-01

1.5910€£-01
1.3380E-01
1.1250€-01

9.4600€E-02
2.7640E-01
1.2360E-01
8.7390£-02
1.1020€-02

1.3900E-03
1. 7480E~04
2.2020E-05
2.7600€E-C6
3.9990E-07

1.8104E400
1.4826E +00
1.2142E+00
9.9439E-01

B.1438E-01
6.6694E-01
Se.4620E-01
4.4732E-01
3.6614E-01

3.00C2€E-01
2.4571€E-01
2.0122€-01
le6479E-01
1.34G6E-01

OJTPUT FROM EXAMPLE PROBLEIT.TWJ (Cont.)

VELCCITY

5.66€69E+09
5.18CCE+Q9
4.96€62E+409
4.5779€E+GC9
4.2623E+09

31.9697E+C9
3.6971E+09
3.4432:4C9
3.2067E+09
2.9618L+09

2.71726+G9
2.4920C+C9
2.2844E+C9
2.06€3E+09
1.8426E+09

1.6432E+09
1.4651€E+C9
1.3246E+09
1.2145E+09
1.1135€£+09

1.0212E+C9
T.9053E+08
5.2939c+08

2.4936E+08"

8.8550€E+C7

3.1421€E+4Q7
1.1149£+07
3.9594E+C6
1.4052e+06
2.4829E+05

2.9979€+10
2.99739t+10
2.9979E+10
2.9979E+10

2.9979E+10
2.9979E+10
2.9979E+10
2.9579E+10
2.9979€+10

2.9979E+10
2.9979E+10
2.9979£+10
2.9979E+1C
2.9979E+10

FISSION

0.
0.

- 1.C701E-04

1.6901E-03
3.5403E-03

8.7307€-03
1.3601€-02
2.C002E-02
2.7902E~02
4.5C004E-02

5.6704E-02
6.6305€E-02
7.4306€E-02
1.C281E-01
1.CCYlE-0L

9.2107E-02
8.18006E-02.
5.2404E-02
4.€104E-02
3.5103E-02

3.2703€E-02
B.E607E-02
3.0202E-02
1.2501€E-02

4.4704E-04

7.C506€E-06
8.7907€-08
0.
0.
0.

INITIAL CALC

(10 CI

SN
SN
SN
SN

SN
SN
SN
SN

SN
SN

SN
SN

0)

LEFT ALEBEDC

RGHT ALBEODO

0.
0.
0.
0.
0.

GL-dOW
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45

6.1053E-01
5.0000z-01

1.1C53E-01

S FET W m e s e T e e

JUTPUT FROI EXAMPLE DROBLEA THJ (Cont.)

2.9979E+10 0. SN 0. 0.

TIME REQUIRED FOR INPUT = 3.483E-01 MIN.

S L-YOW

-29_
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QUTPUT FrOM EXAMPLE

EXAMPLE £COLEM TWC

GUTER ITERATION
NUMBER

NCe GF INHER BALANCE UPSCATTER

ITECAT [LNS . RATIO

FINAL CUTER ITERATICN-

GRGUP
GROUP
GROUP
GROUP
GROUP
GROUP
GRruyp
GRGUP
GROUP
GROUP
GRCUP
GROUP
GROUP
GROUP
GRUUP
GRGUP
GROUP
GRGUP
GRCUP
GROUP
GROUP
GROUP
GRQUP
GROUP
GROUP

GROUP

2 REQUIRZC 11 ITERATIUNS -- A MAXINMUM
MAXTFUM ANGULAR FLUX DEVIATION ON CLIER
3 KeGUIREL 11 ITERATIONS ~-- A MAXINMUXM

MAXTHUM ANGULAR FLUX DEVIATION ON CULTER
4 XGQUIREC L1 LIERATIONS == &4 MAXINUM
FAY M O ANGULAR FLUX DEVIATION ON CLTER
S REQUIRED 12 I1eRATIUONS == A MAXIMUYX
MAALEOUM ANGULAR FLUX DEVIATION ON CULTER
6 mewUIREUC 12 ITERATIUNS —-= A MAXIFMUM
MAXIMUM ANGULAR FLUX DEVIATION ON CULTER
7 R:GUIRED 12 ITLRATIUNS == A MAXIMUM
MAXIBUM ANGULAR FLUX DEVIATION ON CUTER
8 KOGUIRIL 11 LIERATIUNS =- A MAXINUMK
FAXIMCM ANGULAR FLUX DEVIATION ON CLIER
9 KoQUiIirkeEl 11 ITERATIONS - A MAXIMUM
MAXIMUM ANGULAR FLUX UEVIATION ON CUTER
10 ReGQUIRED 11 ITERATIONS ——= A MAXIMUM
VAXTHMUM ANGULAR FLUX DEVIATION ON QUTER
11 REQUIREU 11 ITERATIONS =~ A MAXINMUM
MAKEIMUM ANGULAR FLUX DEVIATION ON CLTER
12 REQUIRED 11 ITERATIUNS == A MAXIMUM
MAXIMUM ANGULAR FLUX DEVIATION ON GUTER
13 KeQUIREL 11 ITERATIONS —= A MAX[MUM
MACTE UM ANGULAR FLUX CEVIATION ON OUTER
14 RELUIRED 11 ITERATIUNS =-- A MAXIMUM
MAXIFUM AnGULAR FLUX DEVIATION ON CLTER

19 KeGUIREC L1l ITERATIONS == . A& MAXIMUM
MAY LM ANGULAR FLUX DEVIATION ON UUTER
16 RIGUIREL L1 TTERATIUNS == A MAXIMUM
MAALEUM ANGULAR FLUX DEVIATION ON CUTER
17 RiQUIKEL 11 THeRATIONS -- A& MAXIMUM
MAXIPUM ANGULAR FLUX DEVIATION ON OUTER
18 KEQUIREC 11 ITERATIUNS == A MAXIMUM

MAXTIUM ANGULAR FLUX DEVIATION ON CUTER
19 RLWLUIRED 14 ITERATIUNS == A MAXINMUM
MAATIUM ANGULAR FLUX DEVIATION ON CUTSR
20 RiEWUIRCU 12 ITERATIONS == A MAXIMUM

MAX LS04 ANGULAR FLULA DEVIAVION ON CLTER
21 RKeQUIRED 13 ITeRATIONS -= A MAXIMUM
MAXIMUM ANGULAR FLUX DEVIATIUN ON OLTER
22 «ZGQUIRED 16 ITERATIONS =~ A MAXIMUM
MAATHUM ANGULAR FLUX DEVIATION ON CLITER
23 KELUIRED 18 [TERATIONS -- A MAXIMUM
MAXTIMUM AMGULAR FLUX DEVIATION ON COLTER
24 RcQUIREL 38 ITERATIOGNS -- A MAXIMUM
MAKLIMUM ANGULAR FLUX DEVIATION ON OLTER
25 KeQUIRED 39 ITERATIONS —~- A MAXIMUM
MAXIMUM ANGULAR FLUX DEVIATION ON OUTER
26 RUGUIREC 39 ITERATIONS -~- A MAXIMUM
MAXINUM ANGULAR FLUX DEVIATION ON CUTER
27 RICQUIREL 44 ITERATIONS -- A MAXIMUM
MAX1IMUM ANGULAR FLUX DEVIATION ON OUTER

PRUBLEJ:TNO (Cont.)

EIGENVALUE LAMBCA-1 LAMBCA-2
(SCURCE RATIC) (SCATTER RATIO)

FLUX DEVIATION CF 2.97€E-07 CCCURED AT INTERVAL
BOUNDARTES WAS B8.50E-06 AT ANGLE 24
FLUX DEVIATION CF 3,89E-07 CCCURED AT INTERVAL
BOUNDARIES wAS 2.65E-06 AT ANGLE 18
FLUX DEVIATION CF 1.15€-06 CCCURecl AT INTERVAL
BOCUNDARIES WAS 7.02E-06 AT ANGLE 18
FLUX DEVIATICN CF 5.00c-07 CCCURED AT INTERVAL
BUUNDARIES WAS 2.40E-06 AT ANGLE 18
FLUX DEVIATION CF 5.65E-07 CCCURED AT [INTERVAL
BOUNDARIES wWAS 3.55E-06 AT ANGLE 18
FLUX DEVIATION OF 7.59£-07 CCCURED AT INTERVAL
BOUNCARIES WAS 3.62E-06 AT ANGLE 18
FLUX DEVIATION CF 3.76E-05 CCCURED AT INTERVAL
CUOURNUARIES WAS 9.61E-06 AT ANCLE 18

FLUX DEVIATIUN CF 3.04E-06 CCCURED AT INTERVAL

BUUNDARIES WAS 4.74FE-06 AT ANGLE 30
FLUX DEVIATIUN CF 2.56E-06 CCCUREC AT INTERVAL
BOUNDARIES WAS 4.82E-06 AT ANGLE 30
FLUX DEVIATION CF 1.95E-06 CCCURED AT INTERVAL
BUUNDARIES wAS 3.6GE-06 AT ANGLE 31
FLUX DEVIATIUON CF 2.19E-06 CCCURED AT INTERVAL
BUUNDARIES WAS 3.29E-06 AT ANGLE 31
FLUX DEVIATION CF 3.63E~06 CCCURED AT INTERVAL
BOUNUARIES WAS 4.43E-C¢6 AT ANGLE 31
FLUX DEVIATION CF 2.52E-06 CCCURED AT INTERVAL
BOUNDARIES WAS 2.52E-06 AT ANGLE 1
FLUX DEVIATION CF 4.44E-06 CCCURED AT INTERVAL
BOUNDARIES WAS 4.45€-06 AT ANGLE 17
FLUX DEVIATIUN CF 9.34E-06 CCCURED AT INTERVAL
bUUNCARIES WAS 9.34E-06 AT ANGLE 17
FLUX DEVIATION CF 3.96£E-06 CCCURED AT INTERVAL
BCUNDARIES WAS 3.97E-06 AT ANGLE 17
FLUX DEVIATION CF 5.54E-06 CCCURED AT INTERVAL
BOUNDARIES WAS S5.5SE-06 AT ANGLE 17
FLUX DEVIATION OF B.94E-06 CCCURED AT INTERVAL
BOUNGARIES WAS 6.16E-06 AT ANGLE 25
FLUX DEVIATION CF 3.67E-06 CCCURED AT INTERVAL
BOUNDARIES WAS 3.66E-06 AT ANGLE 17
FLUX DEVIATION OF 5.60E~-06 CCCURED AT INTERVAL
BOUNDARIES WAS 9.44E-06 AT ANGLE 33
FLUX DEVIATIGN OF 3.82E-06 CCCURED AT INTERVAL
BOUNDARIES WAS 5.43E-06 AT ANGLE 33
FLUX DEVIATION OF 7.5LE-06 CCCURED AT INTERVAL
BUUNDARIES WAS 7.50E-06 AT ANGLE 17
FLUX DEVIATICN CF 7.61E-06 CCCUREC AT INTERVAL
BUUNDARIES WAS 3.52E-06 AT ANGLE 27
FLUX DEVIATION OF 9.69E-06 CCCURED AT INTERVAL
BOUNDARIES WAS 9.69E-06 AT ANGLE 17
FLUX DEVIATION CF 9.37E-06 CCCURED AT INTERVAL
BOGUNDARIES WAS 9.37E-06 AT ANGLE 17
FLUX DEVIATION COF 6.30E-06 CCCURED AT INTERVAL
BOUNDARIES WAS 6.33E-06 AT ANGLE 17

45

30

45

31

45

45

29

29

TIME
MINUTES

17

17

16

16

L=y

G

_EE\_
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GFLU#
GROUP
GROUP
GRGUP
GROUP
GROUP
GRCUP
GROUP
GRCUP
GROUP
GRCUP
GRUUP
GROUY
GROUP
GRQOUP
GROUP
GROUP

GROuUP

JUTPUT FRO EXnwdPLE PROBLE.G-TUWY

26 PLQUIREC 28 [TERATIGHS =-- A MAXIVUM
MALLEGM O ANGULAR FLUXK LevVIATION ON CLTER
26 ro GUIRED 39 TILRATIONS =~ A MAXMIMUM
MAOXTRUM ANGULAR FLUX DEVIATION ON CLTEQ
30 kFLUIREL 18 [TEKATIONS --= A PAXINUM

MLXIruM ANGULAR FLUX DEVIATION ON GLTER

31 KEWUIRED 65 TIERATIONS —-= A MAXIMUM
MAXTS UM ANGULAR FLUX DEVIATION ON CLTER
32 K&QUIREL 5 ITTERATIUNS == A MAXIMUM
MARLIUM ANGULAR FLUX DEVIATION ON CUTER
33 rRiLwlRED 5 ITTLRATIUNS == A tAXIMUM
MAKTAUM ARGULAR FLUX DEVIATION OW GUTER
34 REGUIRED 5 TTERATIUNS -- A KHAXIMUM
MAZT UM ANGULZAR FLUXK DEVIATION Ok OLTER
35 K=WHIRED L [TERATIQHS == A MAXIMUM
MAXT-1Li4 ANGU_AK FLUX DEVIATION ON OUTER
36 BLUMIRED 7 TICRATIONS -~ A MAXIMUM
FAanTouM AMGUOAR FLUX DEVIATION ON CLTRR
37 ReGUIRED { TTERATIOHME ~=- A MAXIMUM
MAKTAUM ANGULUAR FLUX DEVIATION OW CUTER
38 REWWIRED 7 TTERATIONS —-= A MAXIMUM
VAAT UM ANGULAR FLUX DEVIATION ON OUTER
39 KEWBIRED 7 TTERATIONS == A WMAXIMUM
BALEUM ANGULAR FLUX DEVIATION ON GLTER
40 ReCUIRED T ITERATIONS —-- A MAXIMUM
MAXT-UM ANGULAR FLUX DCVIATION ON CULTER
41 REGUIRED 7 TYERATIOMS -- A MAXIMUM
MAALYUM ANGULAR ELUX DEVIATION ON CUTER
42 RE&EQUIRED 8 ITERATIONS == A MAXIMUM
MAXTYUM ANGULAR FLUX DEVIATION ON CUTER
43 KREQJIRED 8 ITERATIONS --= A MAXIMUM
MAXI%UA ANGULAR FLUX DEVIATION ON GUTER
44 KOGJIKEC 3 LIERATIUNS == A MAXIMUM
MAXTNMUM ANGULAR FLUX DEMIATION ON OUTER
45 KEQUIRED 8 ITERATIONS ~= A MAXIMUM
MAXIUM ANGULAR FLUX DEVIATION ON CUTER
611 1.00000E+0QQ " Qe

FLUX DEVIATION
BOLNCARICS WAS
FLUX UEVIATION
BUUNLARICES wAS
FLUX DEVIATION
BUUNDAKIES WAS
FLUX DEVIATION
BUUNCARIES WAS
FLUX DEVIATICN
BOUNDAKIES WAS
FLUX DEVIATION
BUUKUAREIES WAS
FLUX DEVIATICN
BOUNDAKIES WAS
FLUX DEVIATION
BUUNUAKIES WAS
FLUX DEVIATION
BUUNUARIES WAS
FLUX DEVIATION
BUUNDARIES WAS
FLUX DEVIATION
BOUNDARIES WAS
FLUX DEVIATION
BUUNGARIES wWAS
FLUX DEVIATION
BOUNGARIES WAS
FLUX DEVIATION
BUUNUARIES WAS
FLUX DEVIATION
BOUNDARIES WAS
FLUX DEVIATIUN
BUUNDARIES WAS
FLUX DEVIATION
BOUNDARIES WAS
FLUX DEVIATION
BOUNDARIES WAS
.

(Cont.)

CF 9.79E-C4 CCCUREC AT
9.84E-06 AT ANGLE
CF 8.81E-06 CCCUREC AT
8.82E-06 AT ANGLE
€7 3.26E-06 CCCURED AT
5.59E-06 AT ANMNGLE
Ce 4.41E-C8 CCCUREDL AT
3.30E-07 AT ANGLE .
CFr 8.96E-08 CCCURED AT
6.95E~-C7 AT ANGLE
OF 1.95E-07 CCCURED AT
1.56E-06 AT ANGLE
CF 3.89E-07 CCCURED AT
3.23E-06 AT ANGLE
GF 7.41E-07 .CCCURED AT
6.27E-06 AT ANGLE
CF 4.42E-08 CCCURED AT
3.58E~07 AT ANGLE
CF 9.98E-08 CCCUREL AT
8.03E-07 AT ANGLE
CF 2.05E-07 CCCUREC AT
1.70E-06 AT ANGLE
CF 3.43E-07 CCCURED AT
3.20€-06 AT ANGLE

17

17

i8

18

18

i8

18

18

18

18

18

18

CF 6.71E-07 CCLURED

6.0LE-06 AT ANGLE
CF L.14E-06 CCCURED AT
3.69E-06 AT ANGLE
CF 2.01E-07 CCCURED AT
1.17E-06 AT ANGLE
CF 2.71E-07 CCCURED AT
1.27€-06 AT ANGLE
CF 3.68€E-07 CCCURED AT
2.T8E-06 AT ANGLE
CF 4.84E-07 CCCURED AT
3.64E-06 AT ANGLE

1.00000E+00

18

18

18

18

18

33

0.

INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL
INTERVAL

INTERVAL

38

45

45

45

45

45

45

45

45

45

45

45

45

45

44

44

6.50852E-01
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SCALAR

—
4
—
.

NV WN -~

INT.

OV WK~

FLLX

GRP. 1
0.
O.
0.
0. -
O.
0.
O
0.
0.
0.
O.
Q.
a.
O.
O.
C.
0.
0.
C.
0.
O.
0.
0.
O.
0.
0.
C.
O.
O.
0.
O.
0.
0.
C.
0.
C.
0.
0.
0.
0.
0.
0.
Oe
O.
0.

GR?. 9
6.31B1BE-C4
6.95178E-C4
6.54485E-CG4
6.65330E-04
6.45722E-0C4
6.17290E-04
S5.82933E-04
Se42639E-04

(AVERAGEU UVIR SPACIAL

GrRP. 2
1.977166-02
1.98903€E-02
l.967436-02
1.9271687€-02
1.4/143E-02
1.79515c-02
1.70017E-02
1.57245£-02

l.415066-02"

le.15348E-02
T.437¢6E-03
5.%99058-03
4.48129E£-03
3.61268€-03
2.9249491-03
2.41093E-03
2.081365-03
1.77423C~03
1.926L4E-03
1.32374E-C3
1.15595£-03
1.01468E-03
8.95589E-04
1.924213E-04
7.07453E-04
b.32048E-04
5.67212E-04
S.10317TE-04
4.60002¢-04
4.16369E-04
3./7308E-04

©3.42897E-04

3.1070/72%-04
2.83002E-04
2.5u413E-04
2.36209c-04
2.16G713E-04
1.977110E-04
1.41179E-04
1.66C04E~04
1.92144E-04
1.39497-04
1.278%99€C-04
l.17369E-C4
1.079¢5E-04

GRP. 10
9.54940E-04
9.58002E-04
9.44612E-04
9.22440E-04
B.91369€-04
8.523G45-04
8.05124E£-04
7.49830E-04

QUTPUT FROM EXAMPLE PROBLEI TWO (Cont.)

CkPe. 3
6.31173E-04
6.34401E-04
6.2¢554€E-04
6.10638C-04
5.39695E-04
Y.63326E-04
5.3140€E-04
4.93881F-04
4.50725E6~04
4.C1096E-04
3.493775-04
3.L53517E-04
2.69821E-04
2.39611E-04
2.13945E-04
l.9L997E-04
1.73084E-04
1.%50585€E-04
1.421¢61E-04
1.294%2E-04
1.18206E~-04
1.08199E-D4
9.492567€E-05
9.12318E-05
8.40026%~-05
1.74654E-05
7.15332E-05
6.61338E-05
6.12049E-05
5.€£6916F-05
5.25483F-05
4.4732CE-05
4.92069E-05
4.19473E-05
3.8927¢6F-05
3.61201E-05
3.35021€-05
3.10544E-05
2.87594E~05
2.660045-05
2.45626F-C5
2.26315F-05
2.0791CE~-05
1.90289€E-05
l.72721E-05

Gkba 11

1.35334E-03
1.35738€-03
1.33865E-03
1.3074¢E-03
1.2639CE-03
1.20919E-03
1.14318E~-03
1.06592E-03

INTERVALS)

- PARTICLES / CM*#%2-MEV

GRP. 4
1.58578E-C4
1.5917GE-C4
1.5695¢L-C4
1.53234c-C4
1.48019E-04
1.4145¢t-04
1.33514E~C4
1.24188E-C4
1.13457E-C4
1.01157e-C4
8.84102E-C5
7.74986:-C5
6.86129C-CS5
6.10523E-C5
5.4€198E~C5
4.911C£2-CH
4.43492¢-C5
4.C1894c-C5
3.6544EE-C5
3.33273:=-C5
3.0474CE-C5
2.7930CLE~CS5
2.5652CE-CS
2.3603¢€c-C5
2.1754171:-C5
2.C0796E2-C5
1.85567t-C5
1.71681E-C5
1.58981c-C5
1.47334:-C5
1.36621E-C5
1.2674CE-C5
1.176CCE-C5
1.69132E~C5
1.01272t-C5
9.35514£-C6
8.71126E-C6
8.070¢1E-C6
T.46862C-C6
6.9008¢8c-Céo
6.36324E-C6
5.89515Ce-Cé¢
5.3603CE-C6
4.88614E-C6
4.39445E~-C6

GRP. 12

1.8878¢€5-C3
1.89338c-C3
1.86782E-C3
1.82528E-C3
1.76592:-C3
1.69142£-C3
1.60168E-C3
1.49688:~C3

GRP. 5
2.25CS6E-04
2.25939E-04
2.22151E-C4
2.17416t-C4
2.099%0E-04
2.00544E-04
1.89158E-0¢4
1./57112E-04
1.60363E-04
1.42¢66~-04
1.24318E-04
1.08651E-04
9.59349E-05
8.514126~05
7.597$7€~05
6.81534E-05
6.14C56E-05
5.55234E-05
5.6328166-05
4.58524E-05
4.18447€-0%
3,82751E~05
3.50932€-05
3.22344E-05
2.96554E£-05
2.73213€6-05
2.52192E-05
2.329712€-05
2.15430€E-05
1.99373E-05
1.84E36E-05
1. 71C68E~05
1.58543E-05
1.469¢64E-05
1.36236E-05
1.26264E~05
1.16967E-05
1.08274E-05
1.00121E-05
9.24453E-06
8.51892E~-06
7.82939£-06
7.16834E-06
6.53111E-06
5.86914E~06

GRP. 13
2.513CCE-03
2.51983E-03
2.48653€E-03
2.43120€E-03
2.354C8E~-03
2.25743E-03
2.14119E-03
2.00574E-03

GRP. 6
2.9207CE-04
2.93144€E-04%
2.8901CE-04
2.82100E-04
2.72426E-04
2.60246E-04
2.45506E-04
2.28186E-04
2.08256E-04
1.85386E-04
1.61680E-04
1.41418E-04
1.24951E-04
1.10962E-04
9.90784E-05
8.89182E-05
8.C15%15E~-05
7.25045E-05
6.58157E-05
5.99201E-05
5.47006E-05
5.00544E-05
4.59010€E-05
4.21722E-05
3.88122€E-05
3.57731€-05
3.30149€E~05
3.05041E-05
2.82118E-05
2.61128E-05
2.41858E-05
2.24112E-05
2.07726E-C5
1.92574E-05
1.78932E-05
l+65477E-05
1.53303E-05
1.41917€E-05
1.31236E-05
1.21177€E-05
1.11664E~05
1.02618€E-05
9.39370E-06
8.55592€E-06
71.61973€E-06

GRP. 14
2.79558E-03
2.80285E-03
2.76771E-03
2.70935E-03
2.62810E~03
2.52649E-03
2.4C461E-03
2.26316E~03

GRP. 7
3.769%7E-04
3.78293E-04
3.72955€E-04
3.64042E-04
3.51570€E-04
3.35873c-04
3.16885E-04
2.94581L-04
2.6893LE-C4
2.39520k-04
2.09043E-04
1.82967E-04
1.61748E-04
1.43706c-04
1.28367€-04
1.15242C-04
1.03909€-04
9.40177E-05
8.53A09E-05
7.77269E-05
7.09452€-05
6.49435E-09
5.95584E-05
5.47223E-05
5.03530E-05
4.64190£-05
4.28386E-05
3.95785E-05
3.66016E-05
3.36753€-05
3.13719€-05
2.90663£-05
2.6937Cc-05
2.49678E-05
2.31426E-05
2.14455E-05

1.986256-05

1.83818E-05
1.69922E~05
1.56830E-05
1.44439€-05
1.32644E-05
1.21299E-C5
1.10326E£-05
9.87000E-06

GRP. 15
2.63513€E-03
2.64130E-03
2.61071E-03
2.56004E-03
2.48964E-03
2.40188£-03
2.29703E-03
2.17607€-03

GRP. 8
5.04308€E-04%
5.06058E-04
4 .98953E-04
4,87092E-04
4,70500E-0¢4
4.49627E-04
4.24330E-0¢4
3.94769E-04
3.60735E-04
3.21761e-04
2.81405c~-04
2.468031:-04
2.18568E-04
1.94517E-04
1.74030E-04
1.56469L~04
1.41279E~-04
1.28001€C-04
1.1A362E-04
1.06082z-04
9.69635£-05
8.88316t-05
B8.19494E-05
7.50003£-05
6.90902E-05
6.3736Cc-05
5.885695Lt-05
5.44331c-05
5.03774t-05
4.66588:-05
4,324046-05
4.008880-05
3.71753c~05
3.44780E£-05
3.19753¢-05
2.964585-05
2.74T10E-05
2.54345E-05
2.35212£-05
2.17166E-05
2.00063c-05
1.837545-05
1.68027€-05
1.52774E-05
1.36409&-05

GRP. 16
3.94363c-03
3.95305&-03
3.90691c-03
3.83035£-03
3.72381E-03
3.59069€-03
3.43125&E-03
3.24657E-03

G L-uni!
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i

EXAMPLE PRECLEM TWO
BALANCE TABLE FOR IQONE 1
{SEE CROSS SECTIOGN LOZATION ASSIGNMENTS 10 IDENTISY ISOTOPES WITH MATERIAL MATRIX NUMBERS)

SCURCES
GROUP FIXED
1 0.
2 1.0000E+00
3 0.
FROM INDICATED
A 0.
FROM INDICATEC
s 0. .
FRUM INDICATED
6 0.
FROM INDICATED
7 0.
FRCM INDICATEC
8 0.
FROM INDICATED
9 0.
. FROM [NDICATED
10 0.
FROM [NDICATECD
11 0w

FROM INDICATED

FISSION
0.
Ce.
Oe
GROUP/MATERIAL
O.
GRCUP/MATERIAL

0.
RUUP/MATERTIAL

O.
GRUUP/MATERIAL

0.
GROUP/MATERIAL

G.
GROUP/MATERIAL

0.
GROUP/MATERIAL

0.
GRGLP/MATERIAL

0.
GROLP/MATERIAL

CUTPUT FROM EXAMPLE PROBLEM:THO (Cont.)

{EXCEPT WHERE INDICATED, RESULTS ARE INTEGRATED CVER ENZRGY AND VOLUME)

GAMMA PRCOUCTION
C.
c.
0.

C.

WMS W DN

oML wNn

~owvmeswnN

VO~NOCUVMSWN

ONCVSWN
P e e et gt et g gt

Vs wnN

P

P et s et gt et pd s Pt P s —— e

— s gt et e

-

IN-SCATTERING
0.
0.
8.4431E-02
8.4431E-02
1.8955¢-02
1.5786E-C2
3.1688E-03
2.2662E-02
2.0168E-02
1.4110€-03
1.1422€-03
. 2.5957/E-02
2.2344E-02
1.6746E-C3
3.4097£-04
1.5974€E-03
2.95€3F-02
2.46955-02
1.8854c-03
4.1170E-04
4.7060E-04
. 2.1196E-03
3.4725£-02
2.78676-02
2.1306%-03
4.8045E-04
5.46115-04
6.9626E-04
31.0047E-03
4.1835E-02
3.21215-02
2.4323£-03
S.4768E-04
6.4809F-04
7.2274E-04
1.11886-03
4.2445€E~03
6.0836E-C2
4.4812E-02
3.4029E-03
7.5851E-04
9.1073E-04
1.0579E-03
1.1955€-03
2.1536€-03
6.5458c-03
7.3968F-02
5.0561E-02
. 3.8167E-03
8.4353E-0¢4
1.0227€-03

SZLF-SCATTER

0.
5.2166E-01
4.8267E-02

1.2448E-02

1.6554E£-02

1.9619E-02

2.3860€E-02

3.0191E-02

2.7605€E-02

5.3940€E-02

6.4244E-02

TOTAL
0. .
1.0000F+00"
8.4431E-02

1.8955e-02

2.2662E-02

2.5957E-02

2.9583E-02

3.47256-02

4.18356-02

6.0836E-C2

7.3968E-02

G L-Y0W!
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24

25

26

27

28

29

30

31

O
FROM FNDICATED

0.
FROM INDICATED

0.
FRCM INDICATEC

0.
FRCM INDICATED

. 0.
FROM INDICATEC

FRGM INUDICATEC

FRCM [NDICATED

0.
FROM [NCICATEO

0.
GROUP/MATERIAL

O.
GROUP/MATERIAL

C.
GROUP/MATERIAL

0.
GRCOUP/MATERIAL

0.
GROUP/MATERTAL

O.
GROUP/MATERIAL

0.
GROUP/MATERIAL

0.
GROUP/MATERIAL

OUTPUT FROM EXAMFLE PROBLE TWO (Cont.)

WA WN

——

c.

2.6471c-C2

2.£820E-02
1.5373€-03
2. 8386E-04
1. T113E-04

12
13

14
17
18
22

18
217

18
28

18
29

VOO WNMPWN

—— e

-

-

Pt Pt Pt ot s et st b Pt et ik b P st et et

P P e e et e P gt e e e et et et

4.5210E-04
1.5%13€-C4
3.5081E-04
1.30C5:-0¢
4.6009€-03
2.7024E-02

. 3.9981E~02

1.3581E-02
1.2897E-03
1.8761£-05
3.206%€E-05
3.8998£-05
4,8681FK-05
S.8397E-05
7.3178E-CS
1.0111E-04
1.35776-04
3.9601E-05
3.1497€-C5
1.8693E-03
1.2798E-04
4.9438F-03
1.7531E-02
5.8705t-03
1.3756F-05
1.0298E-05
4.4328E-Q7
1.3443E-C8
1.59895-08
2.1275€~08
2.698B9E-C8
3.289%E-08
4.,4918E-08
5.6268E-08
4.1096E£-08
1.28416-08
1.2596E£-05
3.2398E-06
8.1517E-06
5.8218€E-03
1.3707€-03
5.5210E-08
1.3707E-03
3.9898E-04
1.3827£-09
3.9898t-04

1.2074€-04

5.4325€E-11
1.2074E-04
3.2382€-05
2.3932E-12
3.2382E-05
6.4191E-06
1.1182€-13
6.4191E-06
0.

5.1796E-01  3.9981E-02

7.8070E-02  5.8705E-03.
1.9812€-02 1.3707€-03
6.ei§ssf03 3.9898E-04
1.8553€-03 1.2074E-06
3.6684E-04 3.2382E-05
2.7201E-05 6.;191é-06
6.1585E-04 2.9471E-02

GL-¥oy
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32

33

0. 0.
FROM INDICATED GKOUP/MATERIAL

0. 0.
FROM INDICATED GRCUP/MATERIAL

JUTPUT FROM EXAMPLE PROBLEM

- e

P Pt bt et et et et P gt et Bt b gt bl et pet et pe pmd e et et et

Ll el e e o e e i

S.483¢E-C5
3.2€29c-C7

4,€524E-07

€.13C75-07
9.1C32E-0C7
4. EET5E-06
1.2CC3E-C5
S.8CS1E-06
3.59282-0C6
2,674CE-Co
5.54671E~C6
7.1C755-06
6.G419E-06
8.21¢63E-C6
1.C596E~05

 1.5€94E-06

3.1532E~CS

1.54CCE-CS

&.CCI5E-CS
9.CE29E~06
2.81722¢€-06
. 2214E~Co
€.2059¢-07
4.56G8C-C7
1.8644E-07
S.E4LLE-02
4.6851e-02
3.6551-03
5.5738E-04
2, ¢3G0E-C4
1.5949¢6-04
S.81414-05
3. 8456E-05
1.1210€6-0C%

1.€€462-05

8.9369E-05
2.1G47E-C4
1.CE15E-C4

. €45€665c-CH

7.2€€606E~05
1.CL42E-04
1.25G56E-04
1.2€693E-C4
1.52C7E-04%
1.6379€-04
1.3841E-04
5.7€562-04
3.5474E-04
1.CS85:~03
1.£572E-04
5.2519£-05
2.4163E-05
1.5188E-C5
8.33G66E-CH
3.4C92c-06
7.7112E-02
6.7897£-02
5.2345€-03
3.C524E-04
T.1576E-04

31

31

32

TWO (Cont.)

%

1
1

1.0920E-03
1.0920£-03

3.6232€-03
9.3388E-04
. 2.6893€-03

1.5194E-C3

2.4816E-03

5.9538E-C2

8.07356~02

GL-uoN

-89_

£/61 ‘02 4°9quweldas



45

SUM

LOSSES

GRCOUP

0.

1.0000E+00

SEC GAMMA PRCO

0.

1.9180€E+00

L.7986E-01
4.3657E-02
4.7561E-02
4.8008E-02
4.7%44c-02
4.6022€-02
5.042%€-02
6.8376E-02
5.2301E-02
3.63421-02
4.5758€E-02
5.5008E-02
4.7558C-02
4.6462E-02
3.8603Lt-02
1.0052E-02
3.5999£~04
4.587T6E-04
3.27665-04
1.3649¢-03
8.3950€-04
2.6005E-03
3.9231€-04
1.2433E-04
5.7202c-05
3.5954c-05
1.9743£-05

0.

FROM INDICATED GROUP/MATERIAL

OUT-SCATTER
0.
8.3984EFE-01
5.2731€-02
1.13737-02
1.4065%-02
1.65315-02
1.9451¢-02
2.3035L-02
2.7841:-02
4.1425%-02
5.G723:-02
5.7056%-02
6.3299(-02
7.5992:--02
6.3356:-02
6.4918(-02
5.7643:-02
3.41797-02
3.7045:-02
2.476€61-02
3.2055(-02
2.70245-C2
1.7531£-02
5.8218£-03
1.3707¢-03
3.68985-C4
1.2074E-C4
3.23825~-05
6.4191E-06

TIME ABSORSB

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.

QUTPUT FRU:

6
7
8
9
10
11

O OVE~NOWUMSsWN

[

b bt e Pt et et e et et

- et e Pt b g

5.1775€-03
5.2€78E~-03
S5.7TT15€E-03

«S454£~03
l.1533€-02
3.5955€-03

2.7316E-01
2.C667E~-01
1.9286£-C2

" 4.,7C70E-03

5.1292E-03
S«1777E-03
"S.2€ET9E-03
5.7716E-03
6.5455€E-03
1.1593E-02
3.5656E-03

2.7S01€E+00

BUCKLING ABS

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

| EZAMPLE PROBLEM -Th

ABSORPTICGN

0.
-2.C190E+00
~-1.7983E-01
~4.2632E-02
-4 .€566E-02
-4.7092€E-02
c4.6730E-G2
-4.7292£-02
-4.5805€E-02
~6.7750E-02
-5.1700€-02
-3.5667€-02

-4.5330E-02

-5.4772E-02
-4.7458E-02
-4.634CE-02
-3.8414E-02
-9.864CE-03
-1:307CE-04
-1.€232E-04
-1.1324E-04
-4.4834E-04
-2.6242E-04
-7.6659E-04
-1.1745€-04
~3.7161E-05
-1.711CE~-05
-1.C747€-05
-5.9084E~06

et gt Pt et et s e

et Pt Pt ettt et Pt et et et et gt Pt

10 (Cont.)

5.2867E~-03
7.8039£-03
1.1849c-02
1.4905€-02
l.4372E-02
2.2585C-02
3.9297€E-02
5.9033€-02
1.5G31€-01
7.0788E-01
2.4449c-02
4.1352E-02
4.67T10E-02
4.7006E-02
4.6680E-02
4.5756E-02
4.4402E-02
3.4879E-02
2.2664E-02
2.3761£-GC2
3.4108E-02
4.7860E-02
1.1340€E-01
1.3486E£-01
3.4843E+00

LEFT LEAKAGE

1.5411€-01

. 4.1914E+00

RIGT LEAKAGE

0.
2.6811E-01
-3.0878E-02
6.4078E-03
7.3870€-03
8.3009E-03
9.0810E-03
1.0700E-02
1.3073€-02
1.8365E-02
2.2170E-02

 2.8942E-C2

3.4985E-02
5.1259E-02
4.6704E-02
5.4064E-02
5.5877E-02
4.6853E-02
4.0437€-02
6.0759E~-C2
3.4796E-02
1.3456E-01
6.5911€E-02
3.2218E-0C2
4.2249E-03
8.8458E-04
2.3815€E-04
6.3151€-05
1.2129E-05

9.8164E-01

T7.27450+00

TOTAL
0.
1.0069E+00
8.3639L-02
1.88C7£-02
2.241735-0¢

2.5748:-02

2.9351L:-02
3.44645-02
4.1534E-02
6.0416€6-02
7.3494E-02
8.6674E-C2
9.8712F-02
1.2749¢E-C1
1.1016t-01
1.1912t-0t
1.1351F-01
8.1220:-02
7.77126-02
8.58211-02
6.7065£-02
1.62%0E-01
8.4020t-02
3.9854E-02
5.8704£-03
1.3707E-03
3.9898E-04
1.2074E-C4
3.2382E-05

SL-you
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SUMMARY

GRCUP

£.07C7€-06 -

0.
0.
O.
0.
0.
O.
0.
0.
O
O.
O.
O.
0.
0.
0.

2.7901E+00 -

ALANCE

1-LUSS/SUURCE

O.
-6.9202€-03
9.3774:-03
T.8097£-03
8.3209:-03
B.C722E-03
71.8282¢-03
1.9254C-03
1.200GE-03
6.90/3E-03
6.4100E-03
5.8438E-03
5.2255€6-03
4.0193£-03
2.5422E-03
3.2971c-03
3.7871€-03
3.67176E-03
3.4366E-03
2.7474E-03
3.13845~03
4.4782€-03
3.87T18E-03
3.1854¢-03
2.2069C-05
=4 T1E5E-07
3.6067E-07
3.3040C-12
5.0069:-08
-8.0046E~08
8.5337E-03
7.8580c-03
7.8862c-03
T.5150£E-03
6.9117£-03
6.057T3£-03

C.

3.3195L-02
6.¢678L~02
T.871460:-02
B.951645-02
l.G5931-01
l1.2513t-01
1.%203:-01
1.52865-01
1.18C9:~-01
1.4221€-01
1.81936-01
1.4335€-01
2.63715-01
1.34865~01
0.

3.4843£+00

Re ACTICANS
PER CC.
0.
3.0092F-04
2.41197-05
95.9317E-06
1.55365-06
8.8489L-06
1.053%0-05
l.2481E-05
1.5772=-05
2.2716£-05
2.1590t-05
3.3308£-05
4.0026L-05
5.0118%-C5
bbb 3t -0%
5.%3462:-05
4.5%7541-05

3.3289+~-05
5.1391F-05
3.8848E-05
3.8711i-05
1.4455.-04
9.24G2:-05
1.25485-04
1.9031:-05
4.H459E~-06
1.¢6555-06

4.5666:-G7
9..611:-08
7T.0648t-09
5.4069£-06
1.1898&£-05
1.6275¢-05
2.0243c-05
2.66125-05
3.4764E-05

QUTPUT FRUA EXAJPLE PROBLE.T THO (Cont.)

TOTAL

REACTIONS
0.
1.2605€E+CO
1.C103E-01
2.4846E-02
3.1640E-02
3.7066E-02
4.4130E-02
5.3955€-02
6.6066c-02
9.5991€-02
1.1557€E-01
1.3952E-01
1.€766E-01
2.C993FE-01
1.9114£-01
2.2394E-01
1.9165E-01
1.3944E-01
2.1526E-01
1.6272E-01
1.6215E-01
6.C549€E-01

"3.8705E-01

5.2559E-01
1.5716E-02
2.0298E-02
6.9763E-03
1.9129E-03
3.8709C-04
3.2860E-05
2.4743E-02
4.9837E-02
6.8173E-02
8.4793E-02
1.1147€-01
1.4562E-01

0.
0.

O..

Q.
0.
0.
0.
C.

0.

0.
C.
0.
0.
0.
0.

0.

0.

FISS NEUTRON
PRODLCTION

0.
0.
o.
0.
0.
0.
Q.
C.
0.

-2.4118E-06
~9.€6686E-03
-l.4361E-02
-1.3023E-02
-8.4007€-03
-2.5790€E-05
1.2152E-02
3.1796€E-02
5.1051E-02
5.4325E-02
.8.8220E-02
1.4566E-01
1.9361E-01
4.1288E-01
4.1961E-01
9.1124E-01
-6.C328E-01

TOTAL FLUX
PART,.-CM
0.
S.6727E+00
4.34%9E-01
9.T067E-02
1.1506E-01
1.3046E-01
1.4657E-01
1.7403€-01
2.1268E-01
3.C864E-01
3.8041E-01
4.8224E-01
5.800CE-01
8.C673E-01
7.2110E-01
8.4219€-01
8.2700E-01
6.5212€-01
6.7047E-01
8.1358E-01
S.£158E-01
2.1791E+0C
1.1B881E+00
8.6831E-01
1.1658E-01
2.6068E-02
T.7488E-03
2.C887E-03
4.1165€-04
2.9753E-05
1..0638E-01
2.1513E-01
2.8802€-01
3.4440E-01
4.3463E-01
5.3378E-01

0.

AVE. FLUX
P/ClVwx2-NMEV
0.
6.5392E-04
5.7755E-05
1.4873€E-05
2.0328E-05
2.6572E-C5
3.4419E-05
4.7121E-05
€.6388E-05
9.2623E-05
1.3575t-04
2.0467E-04
2.9214E-04
3.7631t-04
4.2287E-04
6.2113E-04
7.6703E-C4
9.7852c-04
1.1963E-03
1.7265£-03
1.4172E-C3
1.8821L-03
2.294%E-03
2.3721€-03
2.5255E-03
4.4772e-03
1.0583E-02
2.2645E-02
3.5351E-C2
1.7762E-02
1.4029€-05
3.4640E-05
5.6629E-05
- 8.2684E~-05
1.2741E~04
1.9107E-04

71.6017€-07
5.0928E-03
1.0753E-02
1.4407E-02
1.7330E-02
2.2078E-02
2.7329€-02
3.3496E-02
3.4882€-02

- 2.9954E-02

3.3736E-02
4.0293E-02
4.1541E-02
6.68956-02
5.0820€-02

- 6.8458E-02

1.5843E+00

6.4191L-06
2.9220€E-02
5.9071E-02
8.0098c-02
9.8503k-02

1.2800F-0Q1 -

1.6461t:-01

2.1732E-01 -

2.3880E-01
2.0237¢-C1
2.6416E-01
3.6788E-01
4.1850t-01
T.4349E-C1
6.0529:~C1
9.7970€~-01
7.2555c+00

GL=d0W
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6.0EN02E-03
5.%609t-03
3.4737¢-03

.5C14E-03
4.73541€-03
4.3123E-03
2.5%598E-03
3.1516E-03
1.9%43E-03
2.6027E-03

4.6936E-05
5.2521¢~-CH
4.43001:-05
6.64595-05
8.6311t~05
1.0097c-04
1.8345E-04
1.5241E-04
2.5434E-04
243545€E~03

GUTPJT FROM EXAWPLE PROBLEM TWO (Cont.)

1.5650E-C1
2.20008-C1
1.8756E-C1l

«£325e-C1
3.6353E-C1L

4 .2295€E-C1L

7.6842E-C1
6.3841€E-C1
1.C654E+CO
9.8626E+C0

C.
O.
0.
0.
0.
0.

- Qo

O.
0.
0.

6.7191E-01 .

6.54%CE-01
5.4077E~01
€.€588E-01
8.€585€-01

'9.1037€-01

1.5002E+00
1.1338E+00
1.7249E+00

2.5648E+01

2.9368L~04
3.7065£-04
3.9240E-04
5.2986t-04
8.4126E-04
1.0801€-03
2.1733€E-03
2.0057€-03

3.7256E-03 .

G Lo
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EXAMPLE PRCHLEM TWG

SCURCE O

INTERVAL

NUMBER BCRN IN THIS INTERVAL

ESCRIPTIOUN

NUNMEER

1

QUTPUT FRUM EXAHPLE PROBLEAM THO (Cont.)

FOR MORSE-L PROBLEM INPUT )
ITOTAL SOURCE NCRMALIZATIUN, BIAS,. AND TIME DESCRIPTION WILL HAVE TC BE PROVIDED BY USER)

RELATIVE [MPURTANCE

POSITIEN DEFINITIUN
SPHZRE-SURFACE

PITKRT AT CENTER X=

CUTER RALBTIUS = 1.0000£+01

ENERGY DEFINITICN

S
TIvE

0.

CE

PAIRS CF DEFINING PUINTS CF CUSINE,

INTERVAL

NuUMR
KELA

K3LE GRCUP CNLY

JZFINITION
INPJT CISTRTIBUTIUN ~ DEFINED BY FOLLOWING (TIME,SQURCE/SEC) PCINTS
0 1.000+ +C0O
ANGULAR CESCRIPTION

FINEL OY INPUT DISTRIBUTION --

0.

- GRGuUP

Y=

2

1.000L+00

3.00918€E-01
1.00G00E~00

0.

1.000€E+00

REZERENCE VECTGR

SOURCE/STERACIAN

1.000E+G0 1.2/8&-03  G.7Z9E-Cl 1.2C0E-03
.678C-Cl 3.968k-04  G.6G3E-01 2.373E-04
9.4COE-C1 1.426€-04  $.332E-01 1.125E-04
9.088E-CL 6.298E-05  €.96£0E-C1 5.3H0E-05
B.271E-01 2.231£-05  §.016E-01 1.525€-05
T.354E-01 5.961E-06  T.181E-01 4.241E-06
6.800E-01 1.625E-06  6.684E-01 1.225E-06
6.301€E-G1 3.784E-07  6.179E-Cl 4.202E-08
NUMBER 2
ER BCRN IN THIS INTERVAL = 3.20396E-02
TIVE [MPORTAACE = 1.00COCE+00
POSITIUN GEFLNITIGH

SPHERE-SURFACE

FOINT Al CENTER X= O. Y= 0.

SINGLE GROUP CNLY - GRQuP

TIVE

INFUT CISTKIBUTICM ~ CEFIMNED bY FOLLOWING

0.

PAFRS CF DEFINING PCINTS OF CUSINE,

CUTER RAUIUS = 1.0000£+01
ENERGY DEFINITICN

DEFINITIO

N

C 1.C00R+00
ANGUL AR CESCRIPTION
DEFINEC BY INPUT DISTRIBUTION --

1.000£E+00
9.481E-01
8.702E-01
7.311E~-01
95.569E-01
3.710£-01
2.089E-01
9.724E-02
4.397E-02
2.513E-02

5.2192-05
2.066:=-05
8.800£-06
3.311cE-06
1.134E-06
3.524£~07
9.558E-08
2.213E-08
4.823E~-09
1.653€-09

1

3

.000£+00

9.887E~01
9.321E-01
8.409t-01
6.891e~01
5.117=-C1
3.269E-01
1.750k~-01
8.159E-02
3.769E-02
2.199E-02

9.840E~01
9.558E-01
9.251E-01
8.€71E-01
7.785E-01
71.C26E-01
6+566E-01
2.€680E-08

1.0COE+CQO
REFERENCE VECTOR
SOURCE/STERACIAN
4.221E-05 9.745E-01
1.637E-05 G.178E-01
7.005E-06 8.C72E-01
2.541E-C6 6.471E-01
8.622E-C7 4,€52E~01
2.592E-07 2.850E-01
6.916E~-08 1.440E~01
1.58CE-08 6.593E-02
3.589€-09 3.141£~02
1.282E-09 1.885E-02

U=-2,C00CE+00

7.367E-C4
2.347E~04
8.942E~05
3.663E-05
1.191E-05
2.98SE-C6
9.138E-07
c.

(TIME, SCURCE/SEC) PCINTS

U=-2.000CE+00

2.249E-05
1.365E-05
5.489E-06
1.961€E-06
€.4T€E-07
1.898E-07
4.72CE-08
1.C5CE-08
2.531E-09
$.567E-10

v= 0.

9.752E-01
9.481E-01
9.178E-01
8.477E-01
7.543E-01
6.891€-01
6.423E-01
-1.C00E+00

v= 0.

9.603€E-01
8.980E-01
7.705£-01
6.029E-01
4.172E-01
2.456E-01
1.191&-01
5.338E-02
2.827€-02
1.571E-02

W= 0.

5.333E-04
1.805€-04
7.489£-05
2.874E-05
8.262E-06
2.110€E-06
6.116E-07
0.

W= 0.

‘24517E-05 .

1.1i9E-05
4.278£-06
1.500E-06
4.781E-07
1.377€-07
3.268E-08
7.000€-09
2.070E-09
6.782€~10

GL-HOK

..2[-
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1.257&-02
2.630€-08

INTERVAL NULMEER

NUMBER RCRN IN THIS INTERVAL

RELATIVE IMPCOR
POSITIUGEN DEFIN
SPHEKC-SURFA
POINT AT C
QUTER RAC!
ENERGY CEFINIT

4.466E-10
0.

3

TANCE
ITLUuN

ce

ENTER  X=

9.4256-03
-1.000E+00

0JTPUT FROM EXAAPLE PROBLEA TH (Cont.)

2.625€E-10
0.

6.283E-03 1.264E-10

6.582301E-03
1.00000E +00

Q. Y= 0.

US = 1.0000E+01

Icr\

SINGLE GROUP CHLY ~ GROUP 4

TIME VDEFINITIO
INPUT DISTRI
0.0 1

ANGULAR CESCRI

1.000L+00
9.37T6HE-01
8-.306E-01
6.471C-01
4.227E-01
2.181E-01
9.724£-02
4.711E-02
2.827T€E-02
1.571€-02
2.680E-08

INTERVAL NUVMHER

N

BUTIGN - DEFINED BY FOLLOWING
1.000£+00 1.000E+0CC

-000&E+00
PT1Gi

(TIME, SOURCE/SEC} PCINTS

DEFINELC LY INPUT DISTRIBUTION ~-- REFERENCE VECTCR U=-2.CCQOCE+CO
PAIRS CF CEFINING PGINTS OF CUSINE, SOURCE/STERACIAN
8.028:-06 9.872E~-01 6.923E-C6 3.716E-01 5.40SE-06
3.395:-06 9.202E-01 2.799E-06 B.S80E~-01 2.312E-C6
1,456E-06 7.902E-01 1.145E-06 7.459€-01 8.953E-07
5.340E-07 5.929E~-01 4.C60E-C7 5.385t-01 3.084E-07
1.6864c-07 3.681E-01 1.230€-07 3.150t-01 8.849E-08
4.215C-08 1.784E-01 2.895€E-08 - 1.440E-01 1.925€E-08
8.995E-09 8.1%9E~-02 6.373€-09 6.906E~02 4.578€E-09
2.115€-09 4.083E-02 1.57¢E-09 3.4558-02 1.113E-09
T.273€-10 2.513E-02 5.642€E-10 2.199E-02 4.211E-10
1.960E-10 1.257E-02 1.144E-10 9.425€6-03 S5.374E-11
O. ~1.000E+0C O.
4
THEIS INTERwAL 7.58C%3E-03

NUMBER HBCRN IN

RELATIVE INMPCRTANCE
PUSITION VDEFINITION
SPHERE-SURFACE

POINT AT CENTER
CUTER RADIUS =
ENERGY LEFINITICN

X=

SINGLE GKCUP
TIME DEFINITIG
INPUT CISTRI
0.0 1
ANGULAR CESCKI
DEFINEC BY 1

PAIRYL CF CEFINING POINTS OF COSINg,

1.000€400
9.365&£-01
8.271E-01
6.398c-01
4.144E-01
2.089€-01
9.411E-02
4.T11E-02
2.827E-02

1.571E-02

2.680E-08

1.00000E+00

0. Y= 0.
1.000Gc+01

CALY - GRCUP 5

N

BUTICN - DEFINED BY FCLLOWING

-000E+00
PTICN

NPUT DISTRISUTION -- REFERENCE VECTICR
SCURCE/STERADIAN

9.646t-06
2.845E-06
1.660E£-06
6.050c-07
1.9C0E-07
$.7056-08
1.C011E-08
2.495e-09
8.320E-10
2.068£-10
Q0.

1.000C+00 1.000E+00

3.867E-C1 T.720E-C6
9.190E-01 3.190&-06
7.863E-01 1.308£-06
5.852E~-01 4.600E~07

3.593E-01
1.688E-01
7.846k-02
4.083E-C2
2.513E-02
1.257€-02
-1.000E+0C

1.383€E-07
3.131€-08
7.C53E-C9
1.848E~-C9
6.393E-10
1.132€-10
O.

9.709E-01
8§.652E£-01
7.366E-01
5.3C5E-01
3.C60c-01
1.3278E-01
6.593E-02
3.455E-02
2.169£~02
9.425E=-03

(TIME, SCURCE/SEC) PCINTS

U=-2.C00CE+CO

6.054E~-06
2.618E-06
1.013E-C6
3.491E-07
9.914E-08
2.122E-08
4,973e-09
1.293€E-09
4.,701E-10
4e535E-11

3.142€-03 3.869E-11

= 0. W= 0.

9.558E-01 4.272E-06
8.671E-01 1.845E-06
6.982E-01 6.946E-07
4.818E-01 2.306E-07
2.639E-01 6.198E-03
1.191E-01 1.334£-03
5.6526-02 3.063£-09
3.141E-02 9.102&-10
1.885E-02 2.983E-10
6.283E-03 1.430£-11

= 0. W= 0.

9.549€E-01 4.811E-06
8.629E-01 2.097E-06
6.914E-01 7.867E-07
4.73SE~-01 2.608E-07
2.548E-01 6.897E-08
1.129E-01 1.442E-08
5.652€E-02 3.63&E-09
3.141€-02 1.051E-09
1.865E-02 3.259E-10
6.283E-03 3.664E~-12

SL=yok
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SUTPUT FRUIT EXAMPLE PROBLEM

0.0 1..000:+400 1.000E+00 1.C2CE+CO
ANGULAR CCESCRIPTIC .

CEFINEC BY INPUT DISTRIBUTION -- REFIPENCE VECTOGR 'U=-2.C00CE+CO

PAIRS CF CEFINING PUINTS GF CUSINE, SCURCE/STERACIAN
1.000E+00 2.905E-05 9.724E-01 2.432E-05 9.387E-01 1.983E-05.
B8.409E-01 1.333i-05 7.6856-01 1.039E-05 6.868E-01 7.914E-06
5.117E-01 4.283t-06 4.000E-01 2.715E-06 3.476E-01 2.128E-06
1.374E-01 7.865t-07 1.409&-01 4.722E-G7 1.€97c-C1 2.911E-07
T.2196£-02 1.1€4E-07 6.279E-0¢ 8.437E-08 5.338E-02 5.619E-08
4.083€-02 2.567t-08 3.769€~02 1.954E-08 3.4556~-02 1.4C4E-08
2.827&~02 5.008t-09 2.513£-02 1.534E-09 2.680E-08 C.

INTERVAL NUMBER 44

6.87127E-22
L.00C00E+D0

"NUMBER 3CRN IN ThIS INTERVAL
RELATINE IMPURTANCE
POSITIGN CEFINITION
SPHERZ-SURFACE
"~ POFNT AT CENTER  X= D, Y= Q. Z= C.
CUTZR RADIUS = 1.00002+01
INERGY ZEFINITICN
SINGRLI GRCUF CNLY -~ GRCUP 45
TIre UE=INITION ’
INPUT CISTRIBUTIUN - DEFINED bY FOLLOWING (TIME,SOURCE/SEC) PCINTS
0.0 1.000t+400 . 1.000:+400 1.000E+CO
ANGULAR CESCRIPTION

DEFINZC BY INPUT DISTRIDUTION -- REFERENCE VECTOR U=-2.000CE+00
PAIRS CF DEFINING PGINTS OF CUOSINE, SOJURCE/STERADIAN
1.000E+00 3.351E-09 9.654E-01 2.7B5E-05 9.2156-01 2.303E-05
T.765€-01 1.449:-05 €.823E-01 1.C96E-05 5.878E-01 8.202E-06
3.769E~CG) 3.785¢-06 2.910e-01 2.613E-06 1.657E-01 1.093E~-Cé
9.724E-02 3.913t-07 8.159L-02 2.653E-07 6.906E-02 1.779E-07
5.338k~02 8.838BE-08 4.711E~02 5.947E-08 4.397E~02 4.662E-08
3.769€E-02 2.431€-08 3.455E-02 1.492E-08. 3.141€~02 6.739E-09
-1.J00E+00 Q.

TWO (Cont.)

v= 0.

9.008E-01
6.004E-01
2.639E-01
8.785E-02
4.711€-02
3.141E-02
~-1.0C0E+00.

V= 0.

8.591€-01
4.982€E-01
1.222E-01
5.965E-02
4.083&-02
2.680E-08

1.669E-05
5.903£-06
1.378E-06
1.833:-07
3.976E-08
9.193E-09
0.

W= 0.

1.864E-05
6.09CE-06
6.240E-07
1.214E-07

0‘

3.489t-08

GL-HOKW
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1 4
EXAMPLE PRCFLEM TwO

QUTPUT FROM

CY o
C ANl I.D

P PR

FLUENCE CALCULATED AT POINTS EXTERINAL TO THE DEFINED SFHERICAL SYSTEM

DETECTCR PCUCINT NUMHER

DISTANCE FRCM CENTER OF SPHERE

1

COLLIMATING CYLINDER RADIUS

OFF-SET OF CYLINULER FROM SPHERE

ENERGY
GRP.

S ENOCVD W N -

10

12
13
14
[
16
17
18
19
20
21
22
23
24

26
217
24
29
306
31
32

34
35
36
37

39
40

42
43
G4
45

FLUENCE
UNCCLLIMATED

0.

1.1563E-08
1.4193t-09
3.3624E-10
b.4EL4E-10
S.7148E-10
T.25616-10
9.e%17TE-10
1.3859€-09
1.8702E-09
2.6834L-09
4. 1634E-09
5.97%0c-09
‘B.0823E-09
9.2253t-09
1.3430k-086
1.7493€e-048
2.37124E-08
2.4205E-08
4.3389c-08
2.9468E-08
3.8991c-08
4.262CE-08
2.9362E-08
3.0516&-08
5.0647E-08
1.0842€-07
2.2822€-07
3.4720€6-07
1.5126E-07
2.3219€~-10
5.9724E-10
9.7750E-10
1.4336E-09
2.2265E-09
3.3498E-09
5.0052E-09
6.3480€E-09
6.6242L-09

9.0949E-09

1.3230E-08
1.6612E-08
3.2506€-08
3.0140€E-08
4.9473E-0C

#HoH o

1.000CE+C3
8.000CE4CO

0.

PARTICLES / CM&=%2-MEV

COLLIMATEC
0.

1.1757€E-C8
1.3450E-C9
3.0826E-1C
4,0831E-1C
5.2510E-1C
6.5369E-1C
8.7679€-1C
1.2231¢E~C9
1.6359€-C9
2.33276-CS
3.6085£-C9
5.1415t-CS
6.9266E-C9
7.7867E-C9
1.1292€-C8
1.48536-C8
2.0161E-C8
1.9782t-Ce@
3.6503E-C8
2.4063E-C8
3.1777E-C8
3.4092E-C8
2.2412e~-C8
2.3123&E-C8
3.8112E-C8
8.1111E~Ce
1.7077E-C7
2.5954E-C7
1.12C6E-C7
2.C517€E-1C
5.2983E-1C
8.7160E-1C
1.2794€-C9
1.9818E-CS
2.5626E-CS
4.4152e-89
5.5936E~C9
5.8305E-CS

7.9168E-C9

1.1313€E-C8
1.4038E-C8
2.6228E~C8
2.4544E-C8
3.8990E~-C8

PIPE FACTCR
COLL / UNCCLL

0.

1.0167€E+00
9.476CE-01
9.168CE-01
3.1458€-01
9.0929€E-01
8.9958E-01
§.8999t-01
8.8254L-01
8.7470E-01
8.6933E-01
8.6671t-01
£.6050E-01

+ 8.5726E-01

8.44C5E-01
8.4CE4E-01
8.4907E-01
8.4983€-01
8.1727€-01
8.4130E-01
8.1660E-01
8.14S7€-01
7.9989€-01
.746329E-01
7.5773E-01
7.5250E-01
7.4813E-01
7.4825€£-01
7.4751€-01
7.4083E-01
8.8795£-01
8.8713E-01
8.9166E-01
8.9248E-01
8.90C9E-01
8.8440E-C1
8.8212E-01
8.8117E-01
8.80176-01
8.7046E-01
8.5512E-01
8.4505E-01
8.0686E-01
8.1433E-01
7.8810E~01

LE PROBLEM .THQ (Cont.)

N

S L-40w

. —9[-
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OUTPUT FROM EXAHPLE PROBLEA .THO (Cont.)

CETECTOR 2CINT NUMBER 2
DISTANTCE FRCM CENTER COF SPHLERE
CCLLIMATING CYLINDER RADIUS
JFF-SET OF CYLINCER FROM SPHERE

1.0C0CE+C3
g.ccccL+Co
5.0C0CE+CC

ENERGY FLUENCTE  ----- PARTICLES / Ctx%2-MEV PIPE FACTCK
GRP. UNCOLL TMATED COLLIMATED CGLL / UNnCCLL

1 0. 0. - : o.

Z 1.1563E-08 5.807¢E~CS 5.0224E-01
'3 1.4193E-09 6.9133E~-1C 4.87C8E-C1
T4 3.3624E-10 1.6173E-1C 4.8100E-01

5 4.46440L-10 2.1453€-1C 4.8053€-C1

6 5.7748¢E-10 2.7689E-1C 4.7948E-01

7 7.2667C-1U 3.4696E-1C 4.7747£-01

8 9.8517E-10 4.6855E-1C 4.7561E£-C1

9 1.3859¢-09 6.5715t-1C 4.7417€-01
10 1.8702:-09 8.8407E-1C 4.7271E-01
11 2.6034E-09 1.2658E-CS 4.7173E-01
| 4.16341-09 1.96.8E-CS 4.7121E-01
13 5.9750C-09 2.8081E-CS 4.6997€-C1
L4 8.0:23:-09 3.7930t-CS 4.6930E-01
| 9.2253c-09 4.3054E-C9 4.6669E-01
16 1.343Ce-08 6.2596E-CS 4.66108-01
17 1.7493E-08 8.1813E-CS 4.6769E-01
18 2.3724E-08 1.1098&~C¢ 4.67785-01
19 2.4205E-08 l.1174k-CE8 4.6162€-C1
20 4.3339t-08 2.0221E-C8 4.0603E-01
21 2.9468E-08 1.360CE-C8 4.6151E-01
22 3.8991c-08 1.7933¢k-C8 4.6120E-01
23 4.202CE-08 1.9536E~C8 4.5837E-01
24 2.9352E-08 1.3251t-C8 4.5164E-01
25 3.051¢E-08 1.3750€E-C8 4.5058E-01
26 5.00647E-08 2.2773E~C8 4.4964E-01 .
27 1.0842E-07 4.8666E-C8 4.4887€-01
28 2.28225-01 1.0245E-C7 4.4889E-01
29 3.472CE-01 1.5581E~-C7 4.4876E-01
30 1.512€68-07 6.77016-C8 4.475GE-0C1
31 2.3719E-10 1.10%6E-1C 4.7615E-01
32 5.9724C5-10 2.8421E-1C 4.7587E-01
33 9.7750t-10 4.6602E-1C 4.7675E-01
34 1.4336t-09 6.8360E~1C 4.7685E-01
35 2.2265L-09 1.C605E-CS 4.7630£-01
36 3.3498C-09 1.5914¢6-CS 4.71508E-01
37 5.60352e-09 2.3754E-CS 4.7459E-01
38 6.3480E-09 3.0106t-CS 4a7426E-01
39 6.6242E-09 3.1385€E-CS 4.7379E-01
40 9.0949E5-09 4.2916E-C9 4.7190E-01
41 1.3230t-08 6.2046E-CS 4.6897E-01
42 1.6612€-08 T7.7574E-C9 4.6697E-01
43 3.2506E-08 l.4948E-C8 4.5985£-01
44 3.0140£E-08 1.3896E~C8 4.6105E-01
45 4.94735-08 2.2574E-C8 4.5629E-01

eIt
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. OUTPUT FRUM EXAMPLE PROBLE TWO (Cont.)
IXAMPLE PRGULEM THC
SPECTRUM FITS SUITABLE FUR CLYDE INFUT

L= 0 LINEAR FIT IN ENERGY

-1.1065E-04

- 1.8000E+01

FLUX SPECTRUM FOR ZCAE I . : )
1..0060£-10 0. 2.00G5E-C7 2.298&E-C2 1.790CE-06 3.9577E-02 1.4190E-05 1.8158E-02
1.12608-04 &.61C4(-03 8.9500E-C4 3.3349E-03 7.106CE-03 2.2903€E-03 5.6305e-02. 2.4086£-03
1.6180E-01 2.3094&-03 3.6180E-C1  1.9330€-03 5.473CE-01 1.31C5E-03 6.5G85€E-01 1.8969c-03
7.7400c-01I' 1.1014€-03 9.2045E-C1 9.86306-04 1.1287E+CC T7.4110E-04 1.4192E+00 '6.3315E-04
1.7847¢+00 3.88BE82C-04 2.2441E4C0 3.89C1E-04 2.7365E+0C 2.9145E-04 3.2543€E+400 2.0017€E-04

. 3.8700E+00 1.3102:-04 4.60226+C0 S.02C8E-05 5.3824E+0C 6.5679t-05 6.2056E+00 4.5905t-05
715448400 3.3574L[-05 €.2491E+C0 2.0631E-05 9.5108E+0C 1.81l13E-05 1.0966E+01 2.7367E-05
le26430401 -6.9564E-05 1.4576c+Cl G.1508E-04 1.6806t+01 -1.9885E-04 1.8000E+401 O.

FLUX SPECTRUKV FOR ZCHE 1 0 LOC FIT IN ENERGY
5.CCO0E-GL 0. 5.5251E-C1  5.€299E-02 6.7464E-01 1.3963E-~03 8.2377E-01 2.525%E-03
LCO%9: 400 9.16L18E-04 1.2232e+C0 B8.9253E~04 1.4997e+0C 5.2067E-04 1.8313e+00 3.2019t-04
2.23610L+0C 3.901L2E5-04 2.73D4E+C0 3.0069E-04 3.3339E+0C 1.8810E-04 4.0TO09E+00 1.2795E-04.
4.9708E+00 B.1231E-05 65.0696E+C0 5.74C59E-05" 7.4113€+00 3.5019&E-05 9.0497E+00 1.6748E-05
1.0000t+CL O.

FLUX SPECTRUM FOR ZCNE 1 1 LINEAR FIT IN ENERGY ’ :
1.0000L-10 O. 2.0005€-C7 2.0563t-03 1.790CE-06 4.4442E-03 1.4190€-05 2.0301E-03
1.1260F-CH  9.83393C-04 8.95C0E-C4 4.57€1E-04 7.100CE-03 3.3406E-04 5.6305€E-02 3.9167E-04
1.6180t-01 6.5830E-04 3.6180E-C1 €.0729E-04 5.473CE-01 3.9405E-04 - 545085E-01 6.9652:z-04
7.7400E~C1 3.1645t-04 9.2045e-Cl 3.8992E-04 1.1287£+0C 2.7353€E-04 -1.4192E400 2.2174E-04
1.78470 400 1.3741E-04 2.2441E+C0O0 1.5057t-04 2.7365E+00 1.1670E-04 3.2543E+00 B8.4349E-05
3.87000+400 5.6140€-05 4.6022E+C0  4.0555c-05 5.,3824E+400 3.0564€E-05 6.2056E+00 2.1659E-05
7.15486+400 1.6131E-05 8.24G1E+C0 1.3255E-05 9.5108E+CC 8.2223E-06 1.0966E+01 1.8614E-05
1.2643L+01 -6.6256E~-05 1.4576E+C1 6.8232E-04 1.6806E+01 -1.4827€E-04 - 1.8000E4+01 0.

FLUX SPECTRUM FOR ZCNE 1 1 LOS FIT IN ENERGY )
5.2000¢-GL O. 5.5251E-C1 1.8163E-03 6.7464E-01 6.2162E-04 8.2377E-01 8.0911E~-04
1430595460  4.0200L~-04 1.2282E+50 3.5872E-04 1.4997e+0C 2.2505E-04 - 1.8313€+00 1.4049E-04
22361E+G0 " 1.6911E-04 2.7304E+420 1.3052E-04 3.3339E+0C 8.2008E-05 4.0709E+00 5.75B0E-05
4.9708E+¢C0  3.6935E-05 6.0C96E+CO0 2.6118E-05 7.4113£+40C 1.5561€E-05 9.0497E+00 T7.5847E-06
1. 0C00i+GL  O.

FLUX SPECTRUM FOR ICKE 1 2 LINEAR FIT IN ENERGY N
1.0000€-10 0. 2.0005E-C7 1.3632E-04 1.790CE-06 3.7339E-04 1.4190E-05 1.7083t-04
L.1260£-04 8.460CE-05 8.95008-C4 5.0011E-05 7.100CE-03 4.3252E-05 -5.6305E-02 6.4338E-05
1.61806-01 1.9672L-04 3.6120E-C1 2.0550:2-04 5.473CE-01 1.3058E-04 6.5085€-01 2.7L152E-04
7.7400£-01 1.0C45E-04 9.2045E-C1 1.6771£-04 1.1287c+0C 1.1462E-04 1.4192€+00 B8.8253E-05
1.7847E+400 5.4954E-05 2.26441E4C0 6.76922-05 2.7365E+00 5.3337E-05 - 3.2543E+400 3.9858£-05
2.8700:5+40C 2.6860E-05 4.60226+C0O0  1.9828E-05 5.3824E+0C 1.5304E-05 6.2056E+00 1.1068E-05
7.1548E+00 8.4769E-06 8.2491E+C0 7.2537E-06 "9.5108E+00 4.0244E-06 1.0966E+01 1.3219E-CS
1.2643E+01 -5.5.47E-05 1.4576E+01- 5.0916E-04 1.6806E+01 0.

GL-d0
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OJTPUT FROM EXAMPLE PROBLEM TWO (Cont.)

FLUX SPECTRUM FCR ZICNE 1 2 LOG FIT IN ENERGY
5.00C0E-01 C. 5.5251E-Cl  6.1028E-04 6.T464t-Cl 2.6084E-04 8.2377€E-01 3.0715E-04
1.CC%9E+00 1.9109E-04 1.2282c+C0 1.6787€E-04 1.4997¢+CC 1.1091lE-04 - 1.8313E+400 6.9868LE-05
2.2361E+460 E.6466E~05 2.73C4£+C0C &.728SE-CHS 3.333G6E+CC  4.2438:-05 "4 .,0709E+00 3.06762-05
4,5708c+400 1.9884:z-05 6.0696E+C0 1.4112E-05 T.4113E+¢0C B8.2667E-06 9.0497E+4+00 4.1140E-06
1.CO000E+01 C.

FLUX SFECTRUM FCOR 2CNe 1 3 LINEAR FIT IN ENERGY
1.G000E-10 0. 2.0005E-CT7 ~-3.5857E-0°¢ 1.79CCE-0¢ -7.0359E-05 1.4190E-05 -3.2292E-05
1.1260E-04 -1.5291E~05 8.9500E-C4 =-5.1287E-0¢ 7.100C£-03 -5.8339E-07 5.6305E-02 T.2224c-06
l.6L80:-01 6.45318-CY 3.6180C-C1  7.6965€-05 S.473CE-01 4.7641E-05 6.5085%c-01 1.0997c-04
T7.7400e-Cl  3.3711le-C5 9.2045E-C1 7.6147E-CS 1.1287e+0C S5.2020€E-05 1.41926+00 3.7729t-05
l.78474£400 2.3339:-05 2.2641E4C0 3.2733€£-05 2.7365E+0C 2.6472E-05 3.2543E+00 2.0584E-05
3.6700E400 L.40348E-05 4,60226+C0 1.0404E-05 5.3824E+00 8.1963E-06 6.2056E+00 6.1228BE-06
1.1548L+¢00 4.8397&£-006 8.,2491t+¢CO0 4.3217E-06 9.5108:+00 2.0966:-06 1.0966E+01 9.8947E-06

«2543E401 -4.,5267c-05 1.4576E+C1 3.9331E-04 1.6806E+01 -8.5469E-05 1.8000E+01 O.

FLUX SPECTRUM FOR ZCNC 1 3 LOS FIT IN ENERGY
5.0000e-01 O. 5.5251€E~-CL 2.06155-04 6.7464z-C1 1.0205E-04 8.2377E-01 1.2548€E-04
1.0059E400 9.2398E-05 1.22826+C0 B8.4877E-05 1.4997E+0C 5.9204E-05 1.8313E+00 3.8513E-05
2.2361E+400 4.9655c-05 2.7304£+C0 3.,9088E-05 3.3336:+40C 2.4811E-05 - 4,0729€+00 1.8290£-05
4.9708F+00 L.1928E-05 6.0696E+CO0 B8.46C5E-0¢ T.4113E+CC 4.8859E-06 9.0497E+00 2.4572E-06
1.0000:+01 0.

FLUX S2ECTRUM FOR ZCNC 1 4 LINEAR FIT IN ENERGY .
1.20008-10 9. 2.000%E~-07 -1.3491E-04 1.79CCE~-06 -2.3753E-04 1.4190€£-05 -1.0881E-04
1.1260¢-04 =-5.1523c-CH 8.95C0E-04 -2.0117E~05 7.100Cc~-03 -1.2877E-C5 5.6305€6-02 -1.0492E-05
1.5180£-01 2.04468-05 3.61E0E-01 3.0310£-05 5S.473CE-01 1.7854E-05" 6.5085E~-01 4.7693E-05
7.7400E-C1  1.0366£-05 G.2045E-C1 3.6818E-CS 1.1287+0C 2.4788E-05 1.4192E+00 1.6523€E-05
1.7847E400 9.972$E-0¢ 2.2441E+4C0 1.5965E-05 2.73656+0C 1.2926E-05 3.2543E+00 1.0387€E-05
3.3700£400 7.0856z-06 4.6072E+CD  5.2395E-06 5.3824E+0C 4.1281E-06 6.2056E+00 3.1054E-06
7.1548z+00 2.4842c-06 8.2491E+C0 2.3094E-06 9.5108c+0C B8.6542E-07 -1.0966E+01 6.8109E-06
1.2643E4+01 -3.3697t-05 1.4576E4C1 2.7335E-04 1.68065+01 -5.9401£-05 1.8000£+01 O.

FLUX SFECTRUM FOR ZCNE 1 4 LOG FIT IN EMNERGY . )
5.CG000E-01 O 552%1E-01 6.4004E-05 6.7464E-01 4.0043E-05 8.2377E-01 4.7583E-05
1.0059€E+00 4.1655E-05 1.22826+C0 3.9731E-05 1.4997E+0C 2.8772E-05 1.8313E+00 1.85G8€-05
2.2361E+00 2.6388t-05 2.7304E+00 2.1477E-05 3.3339E+0C 1.3825E-05 4,0709E+400 1.0541E-05
4.9708L400 6.9924E-06 6.0695E+4C0 5.0407E-06 T.4113E+00 2.9195€E-06 9.0497E+00 1.4921E£-06
1.0000E+01 0.

2]

G L=da!

_8[..

TIME RECUIRED FCR GUTPUT= 3.747E-01 MIN.
TOTAL PROBLEM TIME= 1e374E400 MIN.-

€461 ‘07 4aqueldas
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. CRT QUTPUT FROM EXAMPLE PROBLEM TWO (Cbnt.)
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CRT OUTPUT FROM EXAMPLE PROBLEM THO (Cbnt.)
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CRT OUTPUT FROM EXAMPLE PPOBLEM TWO. (Cont.)
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~ CRT GUTPUT FROM EXAMPLE PROBLEM TWO (Cont.)
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CRT OQUTPUT FROM EXAMPLE PROBLEM TWO (Cont.)

" EXAMPLE PROBLEM THWO
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January 13, 1975

SUBJECT: CHANGES TO ANISN-L PROGRAM

A number of changes have been made to the ANISN-L program in order
to correct known errors. None of these corrections affect the code's
input or the method of operation. The revised program tapes are located
in tape slots CG414 and CG616 and have superseded the tapes containing
the previous version. Users who have copied the program into their own
files are encouraged to secure the newer version rather than continue to
use the older, outdated, version. :

The specific changes that have been made are:

1) The ORNL space dependent scaling factor, used in the inner
iteration calculation to speed convergence, is now deacti-
vated if convergence has not been reached in 50 iterations.
Deep penetration problems have been found in which convergence
was never reached in groups with very high percentages of
in-group scattering. The space dependent scaling factor
method seemed to be the problem. Since no errors could be
found in the method or in the programming of the method, it
was decided to just turn this feature of the code off if it
was not working.

2) "Several multiplication problems involving the use of cross
section sets utilizing upscatter have been found to converge
very poorly (if at all). The use of the upscatter scale
factor, which was supposed to speed convergence, in these
problems seemed to cause the poor convergence. This factor
has therefore been removed from the code. The mentioned
problems still converge slowly but consistently. Additional
work is being conducted on ways to speed convergence for
such problems. Additional changes to ANISN will be made when
and if, such ways are found.

3) The balance printout no Tonger includes data for zones which
were not used in the problem. This data had no real meaning
but was confusing to some users.
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4) The fission source in the balance table printout is now correct]y'

normalized. Previously, it differed from the correct value by
the magnitude of the source ratio (normally equal to one).

5) In multiplication problems, the last two eigenvalues are now
printed correctly.

6) With upscatter problems, the first outer iteration scattering

source is generated without an upscattering contribution. Since

the initial fluxes are very poor, this seems as good a way as
using these fluxes to generate this term.

7) In the adjoint mode, the fission source in the balance table is
now correctly calculated and the CRT plots of energy dependent
fluence made properly. Note that these plots have the correct
energy relationships while the remaining pr1ntout has the group
structure reversed.

The new version is labeled as version number 3 with a date of 2 Jan

Any problems encountered with the use of ANISN-L should be directed to
the authors. '

by
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NOTICE

“This report was prepared as an account of work
sponsored by the United States Government. Neither
the United States nor the United States Energy
Research & Development Administration, nor any
of their employees. nor any of their contractors,
subcontractors, or their employees, makes any
warranty, express or implied, or assumes any legal
lability or responsibility for the accuracy,
completeness or usefulness of any information.
apparatus, product or process disclosed, or
represents  that  its  nse  would not infringe
privately-owned rights.”
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