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TO: Distribution 
FROM: T. P. Wilcox 

September 20, 1973 

SUBJECT: ANISN-L, A CDC-7600 Code Which Solves the One-Dimensional, 
Multigroup, Time Dependent Transport Equation by the Method 
of D1screte Ordinates 

-------------------------------------------------------------------------~-

I 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, like ANISN, solves the one dimensional, multigroup, time 
independent Boltzmann transport ~quation 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 Qeen 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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c) Materials.definitions are now specified as in MORSE-L 
thus eliminating the need for inputting complicated 
mixing instructions.· 

d) Cross sections are read from a standard MORSE library 
tape 3

, as well as from cards. 

2) 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. 

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

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

d) 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. 

3) 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. 

b) An albedo, as needed in the input to the MORSE-C and the 
MORSF-1 r.odes. may now be calculated directly. 

c) 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. 

d) The balance tables now contain values of absorption due to 
buckling and time depRndence and may be expanded to show 
the group to group transfers. 

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

f) CRT plots are now available for energy dependent spectra, 
position dependent flux, and the angular dependent flux on 
the right-most bou·ndJ.ry; 
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g) Cross sections may now be collapsed using the proper 
Legendre expansion of the flux. 

A previously reported version of ANISN 4
, operational on the CDC-

6600 machines, is no longer available. 

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

II 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 
longer 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 cod~ was SNG 5 (written for the IBM 704 machine). 
This was followed by DSN 6

, DTK, DTF 7
, DTF-II 8 and then by DTF-IV 9 and 

ANISN 1
• After ANISN was written, modifications were made to accelerate its 

convergence for deep penetration problems 10
• No other major improvement 

seems to have been made since that time in lD codes. In all probability, 
no such change will come about until the STAR machines are available. 

Summary articles by Abbott, Clairborne, and Clifford 11 and by Stevens 12 

discuss the use o.f 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. 

III CODE OPERATION 

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

*ID . 
*V CG414 CG613 
*T CG613=6=CG613 

* DUMP(DEC) 
* XEQ ANISN CG414 
* DATA 

Title card of first problem, etc. 
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Tape CG414 contains the progr~m tape (a MAIN-OVERLAY-SEGMENT program) while 
. tape unit 6 (CG613 in the above example) contains the cross section library 
tape. The proper library tape 3 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 problems 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 limit 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 list 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 following numerical inputs will convey the value of one­
thousand to the code: 

1000 
1000. 

+1000. 
+1000,000 

1. OE+03 
1 . OE+3 
1. E+3 
1.0+3 
1+3 

The code converts r~ll 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 numeri~al 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:. 

30Rl .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 Rand the follow­
ing numeri~al input omitted. Thus, thirty values of zero may be input with: 

30Z 

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: 

A niB 

where A and B are numer~cal values written in an approved form as described 
·above, I is the 1 etter "I", and n is an integer number. This input provides 
n + 1 input values; the first is equal to A, the last equal to B and the 
remaining n - 1 values are equally spaced between A and B. As an exa~ple, 
the sequence of numbers 

1.0, 2.0, 3.0, ..... ' 10.0 

may be input by: 

LO 9!10.0 

It should be pointen out that the n used here is one greater than that used 
in similar input to the ORNL ANISN code. 

If a specific number of input values are being read (such as the average 
velocity in each gro~p), and the user rl~sires to fill this matrix with the 
same value after specifying part of the matrix, he may do so by giving the 
desired. value ~nd 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 corisidered 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~: 

CROSS-SECTION 



MOR-15 -6- September 20, 1973 

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 the1nputs 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 is not to be done in a given problem. Each block of informa.tion, 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 toterminate 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 slash. 

Examples of the punched card input are given with most data block 
descriptions. The example given assumes a S1s problem with sixteen energy 
groups. All 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 block. The example prbblems shown in Section VI of 

·this report illustrate consistent proble~ inputs. 



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

Block 

I 
I I 
I I I 
IV 

v 
VI 

VII 

VIII 

IX 

X 

XI 
XII 
XIII 

XIV 

XV 
XVI 
XVII 
XVIII 
XIX 

XX 

XXI 

XXII 

Key Word 

"BASIC" 
"RADII" 
"ZONE" 

"MATERIAL" 
"RAD-MOD" 

"OF" 

"SN" 

"P-L" 

''FEW-GP" 

"PF" 
"DR" 
"r~IX" 

"CS-DELETE" 

"SOURCE 
. "ENERGY" 

"VELOCITY" 
"FISSION" 
"CROSS-SECTION" 

"DIFFUSION., 

"ALBEDO" 

"END" 

8 
8 

12 
12 

12 
12-13 

13 

13 

14 

14 

15 
15 

15-16 

16-17 

17 
18 
18 
18 

19-20 

2'0-21 

21 

21 

Information in Block's Input 

Title 
Basic Problem Parameters 
Radii of each Interval 
Zone number attached to ~ach 
interval 
Material number in each zone 
Modifies radii 

Density factors 

SN parameters 

P-L scattering constants 

Data to collapse input cross 
sections to a few group set 
Pipe factor calculation input 
Detector ~esponse input 
Mixing Table which defines the 
cross section materials 
Deletes secondary gamma production 
in isotopes or materials 
Fixed sou·rce 
Group energy boundaries 
Group velocities 
Group fission spectra 
Cross section inputs 

Perform diffusion or infinite 
media calculation 
Albedo data 

End.flag 

Format 

(8Al0) 
free form 
free form 
free form 

free .form 
free form 

free form 

free form 

free form 

free form 

free form 
free. form 
free form 

free form 

free form 
free f0rm ( 
free formj 
free form 
fixed fld. 

free form 

free form 

(A3) 

When Required 

always 
·always 
always 
always 

always 
zone-width search 
problem 
when not all equal 
to one 
oVer-rides or su~~ 
plements built-in·· 
data 
over-ride built-in 
data· 
when wanted 

when wanted 
when wanted 
always 

when wanted 

fixed source problems 
(only when cross section 
\ 1 ibrary not used or to 
lover-ride library data 
only when cross section 
library does not contain 
needed information 
when wanted 

when albedo boundary 
condition specified 
always 

3:: 
0 
:::0 
I 

I 
-....,J 
I 

Vl 
([) 
-o 
rl' 
([) 

3 
cr 
([) 

""'i 

N 
0 .. 

.. 
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Block I Title Card 

This block contains a single card on which an identification of the 
problem being run is made. An (8Al0) 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 ~un. 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 ) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

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

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

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

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

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.) 

Maximum order of the Legendre expansion of the cross 
section~ to be used in this problem. 

Numbe~ 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. All other cross 
section information required (if any) will be taken from 
the cross section library tape. 

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

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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the library tape if it is to b~ used in a subsequent problem 
in this same run. 

Type of problem being run. 
available types: . 

Choose from one of the following· 

11 0istributed-Source 11 

11 Shell-Source 11 

IIKII 

11 Alpha 11 

11 COncentratiOn 11 

11 Zone-Width 11 

11 Radius-Search 11 

11 Buckling-Search 11 

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 problem, either k (the ~revious input) 
or alpha, but 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 ~hange 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) Accuracy required in the scaler flux at each mesh point. 
Not used. if zero. 

19) The m~ximum number of inner iterations per energy group 
to be allowed in any one outer iteration. 

20) The maximum number of outer iterations to be performed. 

21) 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. 

22) Is this an adjoint problem? 

23) Order of angular quadrature. 

24) ·Geometry type: specify either, 

"SLAB" 
"SPHERE" 
"CYLINDER" 

25) The left boundary condition. Specify: 

"VACUUM" 
"REFLECTIOW (always for sphere or cylinder) 
"PERIODIC" 
"ALBEDO" (specify additional inputs in block XX) 

26) The right boundary condition. Specify: 

"VACUUM" 
"REFLECTION" 
"PERIODIC' 
."ALBEDO" (specify additional inputs in block XX) 

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

28) Plane depth for buckl i no r:-nrrerti nn (r:-m.). 7P.ro if not IISP.d. 

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

30) Highest number (lowest 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 disadvantage 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 dependent 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 
t~e 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 gro~ps fitted by the log method and the 
gamma groups by the linear method would have this input set 
to 12. 

37) Should the leakage 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 fo~ the MORSE monte carlo 
codes? This assumes a slab geometry with an incident source 
On.the right surface. 

39) Should the angular flux be pr1nted? 

The entire block i~ ended by the word "LAST." 

Example: 

£lASIC 
17.3'> 
VACUU~ 

16 0 
-1.2 
3l 

3 4 
1-4 

16 0 

19 
5-4 

YES 

3 0 
15 8 

2R l 

YES 
2.3. 

NO 0 

YES 
NO 

NO 

RADIUS-SEARCh 2Z 1.0 0 
16 SPHERE R~FLECTION 

NO YES LAST 

l 
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Block III Outer Radii of Each Interval ( 
11 RADII II) 

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 11 LAST. 11 

Example: 

~AOII 20111.2 5111.8 15119.3 LAST 

Block IV Zone Number for Each Interval (
11 Z0NE 11

) 

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 11 LAST. 11 

Example: 

ZONE 20Rl 5R2. l5R3 LAST 

Block V Material Number in Each Zone (
11 MATERIAL 11

) 

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 11 LAST 11 is used to terminate this block. 

· Example: 

MATERIAL 1 2 3 LAST 

Block VI Radius Modifiers (
11 RAD-M00 11

) 

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

6r = 6r (1 + EV x RM) 
0 

where 6r is the initially described width in the radius input, EV is the 
0 

eigenvalue, and RM is this input. 
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The radium modifiers are input by zones starting with the innermost 
zone.·. End the. input data with the word 11 LAST. 11 

Example: 

RAO-IJ.OD .OP'> .-.002 0 LAST 

Block VII Density Factors (u0f") 

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 
divi.ded 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) 
i nterva 1. · End with the word 11 LAST. 11 

Example: 

OF 20Kl.O~ SR0.95 lOR0.90 5R0.75 LAST 

Block VIII ~ Constants (uSNu) 

This block contains the angular quadrature weights followed by a slash 
(

11
/") and then followed by the angular quadrature cosines. Each set con-. 

tains MM values where: 

MM = ISN + 1 (sphere or plane) 
MM = {ISN * (ISN + 4))/4 (cylinder) 

and ISN is the order of angular quadrature. 

The code contains built-in weights and angles for $4, SG, Sa, S12, S1G, 
S24 and S32, calculations obtained by the method of Lee. An additional set 
with Stto 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 
11 LAST 11 to terminate this data. 

Example: 

SN 0 .02276 .03977 .04169 .04596 .05263 .06402 .09050 
.14267 .14267 .09050 .06402 .05263 .04596 .04169 .03S77 
.02276 I -1. -.9775 -.9068 -.~300 -.7454 -.649E -.5375 
- .• 3944. -.1491 .1491 .3944 .5375 .f:498 .7454 .83CC .9068 
.q775 LliST 
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Block IX PL Scatter Constants ("P-L") 

If desired, the PL scattering constants calculated by the code may be 
over-ridden by this input. These consta~ts are input in the same order as 
if they were read by the FORTRAN statement: 

((CON(M, J), I~= 1, MM), J = 1, JT) 

where MM is defined above and 

JT = ISCT (sphere or plane) 
JT = (ISCT x (IStT + 4)) I 4 (cylinder) 

and ISCT is the maximum order of scatter in the problem. Close with the 
word 11 LAST." 

Example: 

P-L -1 -.9775 -.9068 -.8300 -.7454 -.6498 -.5375 . ~.3944 
-.1491 .1491 .3944 .S37S .6498 .7454 .8300 .906S .9775 
1. .9333 .7333 .5333 .3333 .1333 -.0667 -.2667 -.4667 
-.4667 -.2667 -.0667 .1333 .3333 .5333 .7333 .9333 
-1 •. -.8689 -.5038 -.1844 .C828 .2888 .4180 .43S2 .2153 
-.2153 -.4382 -.4180 -.2888. -.0828 .1844 .5038 .8689 LAST 

Block X Few-Group Cross Sections ("FEW-GP 

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

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

2) position of total cross section in new 6ross section block (IHT') 

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

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

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

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

F.xample: 

HW-GP 1 3 4 9 1 4R1 3R2 3R3 2R4 2R5 2R6 LAST 
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·Block XI Pipe Factors ("PF") 

For a spherical problem, an ideal pipe facto~ 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) (em.) 

2) radius of pipe (em.) 

3) off-set of pipe from center of sphere (em) 

After all the desired pipes have been described, close with the word 
11 LAST." 

Example: 

PF 1000 . 2.5 0 1000 2.5 1.0 lOOC 2.5 2.0 LAST 

Block XII Detector Responses (
11 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 

a 11 i nterva 1 s and z"ones 

when all desired responses have been specified, clo.se with the word 11 LAST." 

Example: 
OR 

3 16Rl.O 
-1 1.0 0.8 0.6 0.3 0.1 O.OOS lOZ 

LAST 

Block XIII Mixing Tables (
11 MIX 11

) 

The mixing tables, which comprise this block of data, are used to define 
the composition of each m~terial 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: 

1st) The material number for which this instruction pertains. 

2nd) lde~tification of the isotope (or mixture) which forms 
part of the material. This input may be either a word 
or number from the list of available ·isotopes. If the 
identification is given by 11 SELF 11

, the material as 



MOR-15 -16- September 20, 1973 

specified up to this point will be multiplied by the 
eigenvalue (~oncentration searGh 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 expansion 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 appearing in the material block must be specified. 
Ira 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. II 

Example: 
--Mix- -- --··-· --- ·--- -· ~---

1 U235 0 0 .0006664 
1 U.£38 0 0 .00004H6 
1 Hl 0 3 .046733 
1 ZR 0 3 .Cl!jlf56 
1 FE 0 3 .005423 
2 AL 0 0 .0603 
3 BE 0 3 .123 

LAST 

Block XIV Secondary Gamma Production Deletion ("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 



MOR-15 -17- September 20, 1973 

understanding to be ga{ned 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 sourc~ (either 
distributed or shell). In all other problem types, it is omitted. 

FOr a distributed ~ource probl~m, the input follows the order that 
would exist using the FORTRAN notation: · 

{(S(ri' Eg)' i = 1, IM), g = 1, IG) 

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

( S ( r . ) , = 1 , If~ ) 
1 . 

(S(E
9

), g = l, IG) 

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

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

((S(ri' nk' E
9
), k = 1, MM), g = l, IG) 

or by two input matrices: 

( s ( nk) , k = 1 , Mr11) 

(S(E
9
), g = 1, IG) 
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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 ( r . , stk , E ) , k = 1 , MM) , i = 1 , I M) , g = 1 , I G) 
1 g . 

The \tmrd "LAST" fo 11 ows the end of the input data. 

Example: 

suu~:cr: lOt..l 30Z I · 1 15Z 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 wlth the word "LAST." 

Example: 
ENERGY ·10 8 6 5 4 3 2.5 2 1.75 r.5 1.25 1 .9 .8 .7 .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 
Lu dlLer udLd ur1 L11e lil.wary tape if it was used.· Values ilrc input for 
each group, starting with group one. Units are centimeters per second. 
Terminate the input by the word "LAST." 

Example: 

l6R1.0+l0 L<.Sf 

Block XVIII Fission Spectron ( II FIssION II ) 

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: 

FlSSlCN .~04 .J44 .l6H · .180 .090 .014 lOZ LAST. 
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Block XIX Cross Sections ( 
11 CROSS-SECTION 11

) 

If any cross sections are to be input on cards, the following input is 
required. Note that an identification card is required~ 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 immediately after this block must start 
on a new card. 

Identification Card (Al0,415) 

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 1 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 (2f + l) factor.--­
Cross sections of LASL and the cross 
sections input to the DTF-IV code do 
not include the (2l ·~ 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 cot.les) or· in a DTF-IV for-mat. 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,Al,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. b~rns may be 
represented either by A3++1.234AAA(where the A's represent blanks) or by 
AAA+l234.AAA• 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 conta1ns the value. Thus, 
fifteen zeros may be input by 15R+O.OAAAAA• 

The DTF-1V format is a simple (6E12.4} card with all teras requiring 
a full field and blank fields being read as negative zeros. 

The order of cross section input is: 

. . . ' a g-N-HJ 

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-1V format, no blanks are allowed and 
each group, except the first, does not necessarily start on a new card. 

The P0 matrix is read in first followed by the P1, P2, etc. 

Each 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 
pt'Ob 1 e111. 

This ·block of input data is not terminated by the word 11 LAST.'' 

Ex~mple problem one contains cross sect1on input. 

Block XX Diffusion Calculation ( 
11 D1FFUSION 11

) 

If in~ut, 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 iterations, the cride 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 indic.ates anninfinite homogenous medium 
calculation~ End the block with the word ''LAST ... 
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Example: 

DlFFUSIOf\ l 5Z lORl 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 leaving 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: 

ALBEDC 16RL.O 1.0 .95 .9 .8 .65 .4 .25 9R.l 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 fpr the author) .. Explanations of these points 
are given below. Reference to the example problems will help in understand­
; ng the output. 

l) 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 Legenun:~ ur·uer·. Edell llldtrix ·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) 

4) 

5) 

6) 

7) 

8) 

9) 
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A page of output indicates the convergence towards a correct 
answer. The number of inner iterations is listed for ~ach 
outer iteration and no longer summed over all outer iterations. 
For search problems, the eigenvalue listed 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 11 best guess 11 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. 

Point-wise values of what used to be labeled 11 fission density 11 

are no longer printed since they were really 11 fission neutron 
production density. 11 

The scalar flux is presented in units of particles/cm2 - MEV 
rather than the previous integrated values of particles/cm2. 

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 apsorption (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. 

When the angular flux is printed, the units are now in parti­
cles/cm2-MEV-steradian. Additional output includes point-wise 
scalar flux and point-w1se current. 

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

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 gr.oup, 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 11 magic 11 numbers 
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to the user (such as convergence criteria or mesh point spacing) but only 
1to i ll'ustrate 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. 'rhe second problem describes a fixed source 
of 14 MEV. neutrons in the center 2.0 em of a 10 em iron sphere. Both 
neutron and gamma fluxes are calculated in this problem. 

Inspection of the problem inputs and outputs should provide a more 
detailed description of both systems. 
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'CAt<D I:lP JT ~ FJR EXAi·1PLE PROBLEI'l ONE 

EXAMPLF PRGPLEM C~E 

~4SIC 16 0 3 4 lq 0 1 Yt~ ~U R~OIUS-~EARCH 0 0 .993316 C 19.3119 -C.S 
1-6 L-6 SG ~0 2 ~0 4 CYLINCE~ REFLECTION VACULM 35.56 6Z 1 

5l LAST 
RADII 20111.2093 5111.6919 15llg.3119 LAST ZONE 20R1 5R2 l5R3 L~ST 

M~T~RIAL 1 ? 3 LAST ~lx l 0235 0 0 6.664-4 1 U238 0 0 4.862-5 
1 H** 0 0 4.&733-2 1 l~ G 0 1.~456~2 1 FE 0 C 5.423-3 1 CR 0 0 1.651-3 
1 Nl 0 0 9.244-4 1 C 0 0 L.9863~-3 2 AL C 0 6.03-2 3 BE C 0 1.23-l LAST 
C f' C S S - S E C T I C N 

H** 0 0 0 0 
t.R+O.O +0.6 -O.b4 l.7t{+C.O +0.97 -C.961 

+0.164 16'\+0. 0 ... l. '33 -1.906 +0.69 +C.23<1 
1'JR+O.O + l. 8 3 -l.g375 +1.79t +0.6<1 +C.23G 
l41H·O .C + ~. () -l.~6fll +2.1327 +1.07f: +0.415 

+0.144 13~.+0.0 +5 • .::' -2.0961 +4.041 +0.781 
+0.3 +O.Ll6 +0 .(149 12R+C.O +6.33 -2.6912 
+fl .022 t-0.68 1-t +0.132 +C.052 +0.02 10R+C.C 

.1-+1.0002 1 !.;. .. 0. 0 +6 .(,£>6 -2.969 +7.372 +1.045 
+0.11·-, +0.022 +O.Cl2 1 OR+ C. 0 3-+4.0CC2 lR+C.O 
+6.669 -2.<:J42 +7.88 +1.34<1 +o.un +C.C216 
+0.005.'J LC'H·O.O 3-+8 .()00 2 11< +C. 0 +6.672 -4.97<78 
+6.71<1 +1.?.2 +C.cO<J +C.0296 +O.OC45 lOR+C.O 

,?.-+1.4 li~+O.O +6.(;76 -5.4489 +7 •. 7 57 + 1. 9 2 
+0."\6 +0.0608 +O.Cl25 1 OR +C. 0 +0.025 1R+C.O 
+6.Hl7 -':>.047 +8.494 +2.71g +0.6€ +C.122 
+0.030 1 .. 10~·-<+0.0 +O.C4'5 1R +C. 0 +6.A3 -5.55 
+7.906 +2.418 ... c. 18 +C.l92 +0.052 lOR+C.O 
... (). 0 7 11"~+0.0 +A.R47 -l:.53G +7.4(9 +2.364 
+0. 7l q +0.?319 t-C.P96 lOR+C.O +0.1~ 1R+C.O 
+6.92 -4.73 +9.982 +3.684 +1.1e2 +0.36 
+0.1'>59 l 01-\-+-0 .o +C.J3 lK+O.C +7.12 +6.79 
+ll.O?. +J.334 +1.?42 +C.387 +0.11<19 10R+C.O 

U!Ff-USlCt, tuRl LAST 
E: r~D 
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OVTPUT FOR EXAMPL~ PROBLEM ONE 

********** ANISN-L DISCRETE ORDINATES TKANSPORT CODE ********** 

VERSION NUMBER 2 

D A T E 0 F A S S E 1-H~ L Y 11 SEPT 73 

DESCRIPTION 
INITIAL PRODLCTION VERSICN 
USE WITH GREAT CARE 

PLEASE REPORT ALL MALFUNCTICNS TO 
TOM WILCOX X8851 

" 
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~XLMPLE P~CULEM C~E 

BASIC PARl.J'(Ef~KS 

16 
() 

3 
4 

l'i 

0 
1 

y-.-
L:.:> 

f\:0 
R.~o. SRCH 

o. 
.I) 

9.933E-OL 
o. 
1.931Et:Oii. 

-S.OOOE-Cll 
1.000[-0(.. 
1. OOOE-0!> 

50 
so 

2. 000 E+OO 
NO 

4 
CYLINCER 

REFLECTECN 

~UMHER ~EUTRON GKOUPS 
~UM~ER GAM~A GROUPS 
TOTAL :MOSS S~CT!ON POSITION 
SELF-SCATT[R CROSS SECTION POS:TION 
LENGTH OF CRUSS.SECTION TABLE lPER GROUP) 

~AX LFGENOKE ORDER 
NO. ISOTUP:..5 !NPUI ON CARDS 
CROSS SECT!GNS PMINTED 
LIHKARY TAPE UNLGAOED 
PROUU:M THE 

FIXEU SOU~CE NORMALIZATION 
SHELL SCURCE - INTERVAL 
K t'UR SEi\RC.H 
ALPHA FOR ~ EARC'-i 
FIKST GUESS OF ~IGENVALUE 

EIGENVALUE MUOiriF.R 
CVlR-OLL l~TEGRAL ACCURACY 
POINT ACCUMACY !NUT USEU IF ZEROI 
-~AX. HINER ITERATIONS 
~AX. OUTf:K ITERATIONS 

1'1\X. RUNNir-lG TIIME (MWI !NOT U·SED IF ZEROI 
AOJOHH PRCuLEM 
CRUER OF ANGULAR UUADRATURE 
GEOI'ETRY 
LEFT fiOlJND.~RY CONDIT IUN 

VACULM RIGHT BCUN~AKY CUNOITION 
3.556EtCl CYLJNDER U~ PLANE HEIGHT FOR BUCKLING CORRECTION !ZERO IF NOT USEDI 
C. PLANE DEPrn t'UR ~UCKL!NG CURRECTION !ZERO IF NOT USEOI 
C. TRANSVERSE Ol~ENSION FOR VOID STREAMING CORRECTION !ZERO IF NOT USEQI 

16 HIGHEST NU. NEUTRON G~OUP WHICH WI(L BE CALCULATED 

16 HlGH~ST NO. GAMMA GROU~ WHICH WILL BE CALCLLATED 
NO CALCULAf~U D!SAbVANTACE fACTO~S 
~0 CRT ~LOTS CF POSITION DcPENC~~T FLUX 

YES CRT PLOTS CF ENERGY DEP~NOENT FLUX 
NO EXPANDEC BALANCE TABLE 

0 PUNCH ENERGY CEPE~DENT FLUX FOR CLYDE 
~0 PUNCH LEAKAGE ~UURCE FOR MORSE-L 
NO PUNCH ALCECO CALCULATION FOR MORSE 
NO PRINT ANGULAR FLUX 

DATE 
CLOCK 
VERSION 

R oq/13/73. 
12*0H50 

2 

I 
rv 
o·, 
I 

(/) 

rD 
"0 
rt 
rD 
3 
c­
rD 
) 

N 
0 .. 

.. 
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INITIAL c:r.,..ET.RICAL OESCKIPTION 

. ZJNE MATERIAL INTEKVt.L OUTER !<Ill, IUS RAO MODIFIER DEN FACTUR OUTER ARcl\ VOLUME 

o. o. 
1 1 1 '>.60465E-Ol o. 1.0COOOE+OO 3.52151£+00 9.86840£-01 c: 

2 1. 12093 E+OO 1.0CCOOE+OO 7.04301£+00 2.96052E+OO ;;c; 

3 1.68 l39E+OO 1.0CCOOE+OO 1.05645£+01 4.93420E+OO 
I 

4 2.2'• li:16E+OC l.OCCOOE+OO 1.40860E+Ol 6.907RRE+OO (.)', 

5 2.80232i..+OO l.OCCCOE+OO 1.76075E+Ol 8.d8156E+OO 

6 3 •. 362791:'+00 l.OCCOOE+OO 2.11290£+01 1.08552E+01 

7 3.9232510+00 1.0CCOOE+OO 2.46505E+Ol 1.28289E+Ol 

8 4.483721:+00 1.0COOOE+OO. 2.81720£+01 1.4fl026E+01 

9 5.04418L+OC 1.00COOE+OO 3.16935E+01 1.67763E+01 

10 5.604651:+00 1.0COOOE+OO 3.52151E+01 1.87500E+01 

11 6.1{.51U:+O•j l.CCOOOE+OO 3.87366E+01 .2.0723&E+Ol 

12 6.725'>8t+O.J 1.0COOOE+OO 4.22581E+Ol 2.26973£+01 
13 7.286041:+00 1. 0000.0 E+ 00 4.57796£+01 2.467lOE+01 
14 7.84651E+OO 1.0COOOE+OO 4.93011E+01 2.66447£+01 
15 I:J.406<J7t::+OO 1.0CCOOE+OO 5. 28226E+O 1 2.86184£+01 

16 8.96744c+OO 1.00COOE+OO 5.63441£+01 3.05920E+Ol 

17 9. 527'10t tOO 1.00GOOE+OO 5.98656£+01 3.2565H+01 
18 1.008134i::+O l 1.0COOOE+OO 6.33871£+01 3.45JCI4E+Ol 
19 1.064HI:JI: +0 1 t.ooc'ocE+OO 6.69086E+Ol 3.65131E+01 I 
20 1.120931:+01 1.00000E+OO 7.04301E+Ol 3.84868£+01 N ...._, 

I 

2 2 21 l. 13058E+O 1 o. 1.0COOOE+OO 7.10366£+01 6.8271BE+OO 
22 1.140.~31:+01 1.0CCOOE+OO 7.16430E+Ol 6.88'>72£+00 
23 l.149B9E+01 1.0CCOOE+OO 7.22495£+01 6.94425E+OO 
24 1. l5')5'•t+O l 1~0COOOE+OO 7.28S59E+Ol - 7.00279E+OO 
25 1.16919E+01· 1.0CCOCE+OO 7.34624£+01 7.06132E+OO 

3 3 26 1.219Ht+01 o. 1 •. 0CCOOE+OO 7.66542£+01 3.81296E+Ol 
27 1. 270791::.+0 1 l.OOOOOE+OO 7.98461E+01 3.97511E+01 
28 1.32159!:+01 1.0COOOE+OO 8.·30379£+01 4.13725E+Ol 
29 1.37239£+01 1.0CCOOE+OO 8.62298£+01 4.29940£+01 
30 l·.42319E+01 1.0COOOE+OO 8.94217£+01 4.46155£+01 

31 l.4739'lE+01 l.OCOOOE+OO 9.26135E+Ol 4.62369£+01 
V> 

32 1.524791:+01 1.0CCOOE+OO 9.58054E+01 4.78584£+01 CD 

33 1.57559[:+01 1.0COOOE+OO 9.89972£+01 4.94799£+01 ·o 

34 1.626391:+01 l.OCOOOE+OO 1.02189£+02 5.11013E+01 
rt 
CD 

35 1. 6 7719l: +0 1 1.00000E+OO l.05381E+02 5.27228E+Ol = cr 
CD 

36 l. 72799E+Ol 1.0COOOE+OO l.08573E+02 5.43443E+Ol ) 

37 1.7'f879l::+Ol l.OCOOOE+OO l.ll765E+02 5.59657£+01 N 

38 1.829'l9Ei-Ol 1.0COOOE+OO l~l4957E+02 5.75872E+01 0 

39 1.88039[:+01 l.OOOOOE+OO 1.18148Ei-02 5.92086£+01 
40 1.93119C:+Ol 1.00COOE+OO 1.21340E+02 6.08301£+01 ~ 

'-J 
w 



... 

1 

ANGULAR ;uADRAfUKE CUNSfANTS 

ANGL COSINE I~Ul 

1 -4. 7l405E-Ol 
2 -3. 3333JE -01 
3 3. 3B33E-Ol 
4 -'J.'t2009E-01 
5 -8.81917[-01 
h -3.33333E-01 
7 3.33333E-01 
8 8.819l7E-Ol 

WeiGHT 

o. 
1.Mfo67E-Ol 
1. 6666 7E-O 1 
o. . 
1.66667[-0l 
l.66667E-01 
l.66667E-01 
1. 66667E-Ol 

REFL 

JUTP:.n rJ:< EXi\;1Pl.E p;::JGL:E/i (!IE (Cont.) 

D:RECT WT. X COS. 

3 -o. 
3 -5.55556E-02 
2 5.55556E-02 
8 -a. 
B -1. 4 c q e cE-o 1 
7 -5.55556E-02 
6 5.55556E-02 
5 1. 46986E-Ol 

cy; 

I 
N 
00 
I 

(/) 
(0 
"0 
rt 

·(0 
3 
0" 
ro 
) 

N 
0 



l Li~!TPUT -=-o:< .:::;.:A·IPLE pi~ J 8 L.:.E.:I - p-
J.tt:. (Cont.) 

MATER! AL co~·posiTIGI\' 

MEDIA ISOTOPE (CJR MIXTURE I FLUX WEIGHTING P-L ORDER DEN~ITY 

1 uz::.s 0 c 6.664000E-04 ~ 

c. 
1 U23tl 0 0 4.862000E-05 ;:v 

1 0 0 4.673300E-02 I H** 
.l ZR 0 c 1.845600E-02 (.;, 

1 FE 0 0 5.423000E-03 
1 CR 0 0 1.651000E-03 
1 f\;[ 0 c 9.244000E-04 
1 0 0 0 6.986360E-03 

2 AL 0 0 6.030000E-02 

3 BE 0 .a l.230000E-Ol 

CROSS SEU ((IN LOC/IT ICN ASS.l GNMENTS (GIVEN I'. A TIU X IS POSITION OF P-0 COMPONENT, OTHERS FOLLOW IN ORDER I 
~A Tid X I Ot~H IF ICA TlON 

l U2 35 0 0 
2 U230 0 0 
3 H** 0 0 
4 ll< 0 0 
5 FE 0 0 
6 CR 0 0 
7 ~J I 0 0 

I 
N 

8 0 0 0 ~ 
I 

9 AL 0 0 
10 BE 0 0 
11 I•EDIA 1 
12 MeDIA 2 
13 MEDIA 3 

CARD INPUT - E U: M!" NT 1 H** FLUX liT = 0 I'AX ORDER = 0 FORI' AT - ANISN ·WITH 2*L+l 

TAPE INPuT -· ELEMENT 2 BERYLLIUM HANSEN-ROACH 1963 LAMS-2941 P-0 

fAPE INPUT -· ELEMENT 3 OXYGEN HANSEN-ROACH 1963 LAMS-2941 P-0 

TAPE INPUT - ELEMENT 4 ALUMINUM HANSEN-ROACH 1963 LAMS-2941 P-0 
Vl 
CD 

TAPE INPUT· - ELEMCNT 5 ChR0~11UM HANSEN-ROACH 1963 LAMS-2941 P-0 u 
rt 
CD 

TAPE fNPUT ELEMENT 6 IRON HANSEN-ROACH 1963 LAMS-2941 P-O @-
CD 

TAPE [NPUT - ELH1cNT 1 NICJ<EL HANSEN-ROACH 1963 LAMS-2941 P-0 ""5 

N 

TAPE INPUT -· ELEMFNT 8 ZIRCONIUM HANSEN-ROACH 1963 LAMS-2941 P-O 0 

TAPE INPUT - ElEMENT q URAN I Ul'o- 23 5 HANSEN-ROACH 1963 LAMS-2941 P-0 \..0 
-.....! 

TAPE INPUT - ELEMENT 10 URAN IUM-238 HANSEN-ROACH 1963 LAMS-2941 P-0 w 



( 
/ 1 

:· .. ,llUTPUT. F<)i{ E X.L\:,iP L E 
l 

'ENERGY DEPEND[:NT ARRAYS 

'GROUP EN!.:RGY DELTA-ENER VELOCITY FISSION 

l.OOOOE+Ol 7.oooo::+oo 2.8500E+09 2.0400E-Ol 
2 3.0000f+CO 1.6000::+00 1.9'700E+09 3.4400E-Ol 
3 1. 1t000f. •00 5. cooo::-01 1.4700!:+09 l.6800E-Ol 
4 9.QOOOF-Ol 5.00()0£:-0i l.lCCOE+09 1.ecooE-o1 
5 4.COOOE-Ol 3.0000E-Ol 6.7COOE+08 9.COOOE-02 

6 1.0000F.-01 8.30001:-02 2. 7('00!:: +08. 1.4000E-02 
7 1.700DE-02 1-'•000E-02 1.l':oor+os o. 
8 3.0000f:-03 2. 1t500E-03 4.8(•001::+07 0. 
9 5.'i00Df:-C4 4.5000!:-04 2.0600H07 o. 

10 t.OOOOE-04 7.0000E-05 1.0100H07 o. 

11 3.0000E-05 Z.OOOOE-05 5.6600E+06 o. 
12 t.oooor-os 7.0000F.-06 3.1900E+06 o. 
13 3.000GE-06 Z.OOOOE-06 1.7<•00E+06 o. 
14 1.0000[-06 6.0000E-07 1.0QOOE +06 o. 
15 4.0000[-07 3.0000E-07 t:.0600E+C5 o. 

16 1.0000f-07 9.CJ9'JOE-08 2.1800E+05 o. 
l.OOOOE-11 

Pi\OGL E. 'I O;·iE (Cont.) 

I NIT! AL CALC LE.FT ALBEDO 
ITO or ll 

DIFFUSI0:'-1 ' o. 
DIFFUSION o. 
DIFFUSION o. 
OIFFUSIOI'\ o. 
DIFFUSION o. 

DIFFUSION o. 
DIFFUSION o. 
DIFFUSION o. 
DIFFUSION o. 
DIFFUSION o. 

DIFFUSION o. 
DIFFUSION o. 
DIFFUSION o. 
DIFFUSION o. 
DIF-FUSION o. 

DIFFUSION o. 

TIME REQUIRED FOR 

RGHT ALBEDO 

. 0. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 

INPUT 2.979E-02 MIN. 

3. 
c. 
;:c:: 
I 

u; 

I 
w 
0 
I 

(/) 

ro 
"0 
rl-

Q5 
6-
ro 
-s 
N 
0 

<.D 
'-l 
w 



-
1 JUTPUT FJr{ EXA;~PLE PRJBL:E.l ui!E (Cont.) 

CROSS SECTIONS·· 

MAT. l 

POS. GRP. 1 GI<P. 2 Gi\P. 3 
1 1.26000E+OO 1.JOOOOE-OO 1.3300CF.+DO 
2 3.5S700E+OO 3. L9U.JOE·OO 3.U!J7CCE+OO 
3 4.2SOOOE+OO 4.SOOCOE-OO 4.65000i+OO 
4 1.2COOOE+OO 1.77COOE900 2.30000E+OO 
5 0. 2. 70COOE-01 ?.40000E-O·. 
6 O. 0. 3.70000E-Ol 
7 o. o. o. 
8 o. o. o. 
9 o. o. o. 

10 o. o. o. 
PUS. 11 THRU PC~. 19 SAME AS ABOVE 

PO). 
1 
2 
3 
4 
5 
6 

cq =>. 9 
2.72000E+Ol 
4.51:ll50E+G1 
3.72000l+Gl 
9.9:JOOOE+GO 
5.CJOOOE-02 
o. 

Gt<P. 10 
5.tiCOOOEt01 
9.3lOOOE .. C1 
6.!JC000Et01 
9,<;:0C:OE+OO 
5.0CCCOE-02 
o. 

GkP. 11 
9.000CGE+Ol 
1. 347':·CE+02 
l . 0 0.0 Co C E + 0 2 
9.450f•OE+OJ 
S.OOOOOE-02 
o. 

POS. 1 THRU POS. 19 SAME AS ABOiiE 

MAT. 2 

POS. 
l 
2 
3 
4 
5 
6 
7 
8 
9 

1a 

GEP. 1 
5.66aaaE-Ol 
1. 7_75aaE+OO 
4.aooaOE+aO 
1.254aOE+OO 
o. 
o. 
o. 
o. 
o. 
o. 

GRP. 2 
5.3~·000E-Ol 

1.21300£+00 
4.'o0000E+OO 
l.b:!~OOE+OO 

3. )0000 E.-0 l 
o. 
o. 
o. 
o. 
o. 

3 
1.4400GE-01 
1.0!JOOGE-01 
4.50000E+OO 
2.9060:JE+OO 
3.~0000E-01 

4. 60000E-01 
o. 
o. 
o. 
o. 

PCS. 11 THRU PUS. 19 SAME AS ABOVE 

PCS. 
1 
2 
3 
4 
5 
6 

GRP. 9 
1.l0000E+Ol 
o. 
2.20000!:+01 
1.09'i0CE+al 
6.00000E-a2 

. o. 

Gi<:-'. 10 
S.OOOOOE+Ol 
o. 
5.9•JOOOE+01 
8.9:.000t+OO 
S.O·JOOOE-02 
o. 

GRP. 11· 
5.600oJGE+Cl 
o. 
6.500JCE+Cl 
!J,940JOE+CO 
6. OOOOOE-C2 
a. 

POS. 1 THRU PJ~. 19 SAME AS ABCVE 

HAT. 3 

POS. Gf'.P. 1 Gii.P. 2 GRP. 3 
·1 a. o. o. 
2 o. o. o. 

GRP, 4 
1.3500CE+CO 
2.9!!80Cc+CC 
5.20COCE:+CO 
3.42000!:+00 
s.5ooocr:-ot 
6.7000CE-C1 
6.SOOOCE-C1 
o. 
o. 
o. 

GRP. 12 
8.4000CE+Cl 
1.0780CE +C2. 
9.4COOCE+Cl 
9.950CCE+CO 
5.000CCE-C2 
o. 

GRP. 4 
1.4000CE:-Cl 
o. 
5.25000::'+00 
4.5300CE+CO 
8.ooooct:-01 
9.6000CE-Ol 
7.9000CE-01 
o. 
o. 
o. 

GRP. 12 
1.1000CE+C2 
o. 
l.l9COOE+C2 
8.9400CE+CC · 
6.0aOOCE-C2 
o. 

GRP. 4 
o. 
a. 

GRP. 5 
1.66COOE+OO 

. 3.5l!JCOE+OO 
7.90000E+OO 
6,16COOE+OO 
3.SOCCOE-O.l 
4.00CCOF.-01· 
4.SOCOOE-Ol 
4.40COOE-01 
o. 
o. 

G;{P. 13 
3.90COOE+01 
7.35CCOE+Ol 
4.90000E+Ol 
9.9~COOE+OO 

5.00CCOE-02 
o. 

GRP. 5 
1.60000E-Ol 
o. 
8.20CCOE+OO 
7.96COOE+Oa 
5.00COOE-Ol 
5,50COOE-01 
6.40COOE-Ol 
5.300COE-Ol 
o. 
o. 

GRP. 13 
4.00000E-Ol 
o. 
9.40COOE+OO 
8.94COOE+OO 
6.00000E-02 
o. 

GRP. 5 
o. 
o. 

GRP. 6 
3.15000E+OO 
6,12500E+OO 
1.24000E+Ol 
9,20000E+OO 
S.OOOOOE-02 
e.OOOOOE-02 
7.00000E-02 
7.00000E-02 
6.00000E-02 
o. 

GRP. 14 
8.00000E+01 
1.71SOOE+02 
9.0000GE+01 
9.950COE+OO 
S.OOOCOE-02 
o. 

GRP. 6 
4.50000E-01 
o. 
1. 20000E_+01 
1.14500E+Ol 
8.00000E-02 
a.oooooE-02 
1.00000E-01 
9.00000E-02 
7.00000E-02 
o. 

GRP. 14 
5.50000E-01 
o. 
9.55000E+OO 
B.94000E+OO 
6.00000E-02 
o. 

GRP.. 6 
o. 
o. 

GRP. 1 
5.5COOOE+OO 
1.C2900E+01 
1.51000E+01 
'1.55000E+OO 
5.00000E-02 
o. 
o. 
o. 
o. 
o. 

GRP. 15 
2.24000E+02 
4.532'>0E+02 
2.34000E+02 
9,96000E+OO 
5.00000E-02 
o. 

GRP. 1 
7.000GCE-01 
o. 
1.40000E+01 
1.32400E+01 
l.OOOOOE-01 
o. 
o. 
o. 
o. 
o. 

GRP. 15 
l.OOOOOE+OO 
o. 
1.00000E+01 
8.95000E+aO 
6.00000E-02 
o. 

GRP. 7 
o. 
o. 

GRP. 8 
5.55000E+OO 
1.93600f:.+Ol 
2.11000E+01 
9.95000E+OO 
5.00000£:-02 
o. 
o. 
o. 
o. 
o. 

GRP. 16 
6.11000E+02 
1.2642Ut:+03 
6.21000E+02 
l.OOOOOE+01 
4.00000E-02 

. 0. 

GRi>. 8 
2.00000E+OO 
o. 
1.500001::+01 
1.29400E+01 
6.00000E-02 
o. 
o. 
o. 
o. 
o. 

GRP. 16 
2.44000E+OO 
o. 
l.14400E+Ol 
9.00000E+aO 
s.oooooe-oz 
o. 

GRP. 8 
l.a0020E-03 

. 0. 

_::,. 

c. 
;c. 
I 

u; 

I 
w 

(./) 

ro 
"0 
rt 
ro 
3 
CT 
ro 
~ 

N 
0 
~ 



3 6.0C•OOOE-01 
4 -O.t.(•OOOE-01 
5 0 •. 
(, o. 
I C. 
8 o. 
9 o. 

10 o. 

9. 70•JOOE-Ol 
-9.6l'"lOOE-Ol 

7.69•:JOOE-01 
o. 
o. 
o. 
o. 
c. 

1.3300CE+OO 
-1.90600E+OO 

6.900COE-Ol 
2.390CCE-01 
(J. 
0 •. 
o. 
0. 

ros. 11 THRU PO). 19 SAME AS ABOVE 

Gl!.i-'. 9 
4.G0020E:-03 

GRP. 10 
8.00)20E-03 

PO~. 

1 
2 
3 

o. o. 
6.66900E+On 6.67200E+OO 

4 -2.~'200E+OO -4.97~DOE+OO 
5 7.s~000t+OO 6.7l~OOE+OO 

6 
7 
8 
9 

JO 

I .• :;£Q00t:+OO 
1.B"i000c-Ol 
2.i.6000E-02 

1.22JOOE+OO 
2.09·JOOE-Ol 
2.96JOOE-02 

5.5GOOOE:-03 4.50)00E-03 
o. o. 

GRP. 11 
1.4000CE-02 
o. 
6.67600E+OO 

-5.44890E+OO 
7.7570CE+OO 
l.920COE+OO 
3.60000E-Ol 
6.08000E-02 
1. 25000E-02 
o. 

PO~. 11 THRU P05. 19 SliME AS ABOVE 

MAT. '• 

PO~. 

1 
2 
3 
4 
5 
6 
7 
a 

PO~. 

1 
2 
3' 
4 
5 
6 

G"~· 1 
3.0C.OOOE-03 
o. 
2.4>0000E+OD 
l.4':'700tt00 
o. 
o. 
0. 
o. 

GhP. 2 
5.00·JOOE-03 
o. 
3. lOOOO E +00 
2.39500E+OO 
6.00JOOE-Ol 
o. 
o. 
o. 

Gki'. 3 
7.00000E-03 
o. 
3.84000E+OO 
3.34300E+OO 
4.00000E-01 
3.00000E-01 
o. 
o. 

. r u:;. 9 THRU i'05. 19 SAM£ AS ABOVE 

GRP. 9 
l.SOOOOE-02 
c. 

GRP. 10 
1.50·JOOE-02 
o. 

6.J~JOOE+OO 6.15500E+OO 
6.l'.:i700E+OO 
il ... OOOOE-02 
o. 

6.02:JOOE+OO 
8.10JOOE-02 
o. 

GRP. 11 
1. 50000E-02 
o. 
6.15500E+OO 
6.01800!:+00 
1.12000E-Ol 
o. 

7 THRU P05. 19 SAME AS ABOVE 

!~!AT. 5 

PO$. 
1 
2 
3 
4 
5 
6 
7 
8 

GRP. 2 
5.00DGOE-03 
o. 

2.2'700E+OO 2.20000E+OO 
1.~4000E+OO 1.49~00E+OO 

G~V. 1 
"/.OOOOOE-03 
o. 

o. 
o. 
o. 
o. 

S.OOJOOE-01 
o. 
c. 
o. 

GKP. 3 
1. OOOOaE-02 
o. 
1.9600aE+Oa 
1.4 70aCE+OO 
4.0000aE-Ol 
2.00000E-Ol 
o. 
o. 

PO$. 9 THRU P05. 19 SAME AS ABOVE 

OUTPUT FOH EXA>1PLE PtW3LE;·1 .JIJE (Cont.) 

1.830aCc+CO 
-1.9375CE+aC 

1.7960CE+CC 
6.9aaOCC:-Cl 
2.390acE-a1 
o. 
o. 
o. 

GRP. 12 
2.SOOaCE-C2 
a. 
6.8t7aac+aa 

-S.a47aCE+Ca 
8.494aaE+CO 
2.7l9aCc+CC 
6.800aOE-a1 
1.220a01:-a1 
3.0400CE-C2 
o. 

GRP. 4 
1.2ooaaE-a2 
o. 
6.210aCE+Ca 
5.978aCE+CO 
3.0000aE-01 
2.000aOE-01 
2.aooaaE-C1 
o. 

GRP. 12 
1.5ooaOE-C2 
b. 
6.155aOE+CO 
6.0290CE+OO 
1.22000E-C1 
o. 

GRP. 4 
9.99999E-C3 
o. 
2.2900CE+Ca 
2.157aC!:+aa 
2.3aOOCE-al 
2.0aOOCE-Ol 
1.baaocE-Cl 
o. 

3.ooaOOE+aO 
-1.1:l68lOE+aO 

2.B27CCE+aO 
1.0760Gc+aa 
4.15COOE-al 
1.440GaE-01 
o. 
.0. 

GRP. 13 
4.'iOCOOE-a2 
o. 
6.83aaOE+Oa 

-5.55CCQE+OO 
7.90600E+aO 
2.4l800E+aO 
7.saacaE-al 
1.92CCOE-01 
5.20aaaE-02 
a. 

GRP. 5 
1.5oaaclE-02 
a. 
7.21CaaE+OO 
7.a6CaaE+OO 
z.zocaoe-01 
1. 50CCOE-01. 
1.00CaaE-01 
o. 

GKP. 13 
2.20aooe-a2 
o. 
6.15500E+OO 
6.0ll00E+OO 
1.11a00E-a1 
a. 

GRP. 5 
l.oacaaE-02 
a. 
2.44CaaE+OO 
2.359aaE+aa 
1.23aaOE-Ol 
2.30COaE-Ol 
l.aocoaE-01 
o. 

· 5.20000E+Oa 
--2.a9610E+aO 

4.04100E+OO 
7.81000E-01 
3.GOOOOE-01 
1.16000E-01 
4.9aOOOE-02 
o. 

GRP. 14 
7.00000E-02 
a. 
6.84700E+OO 

-6.539aOE+OO 
7.40900E+OO 
2.36400E+OO 
7.19000E-01 
2.31900E-Ol 
9.6aOOOE-02 
a. 

GR p·. 6 
1.50000E-02 
a. 
7.910aOE+aO 
7.78800E+OO 
1.35000E-Ol 
l.OaOOOE-08 
4.00000E-02 
a. 

GRP. 14 
3.60000E-02 
o. 
6.155aOE+OO 
5.97300E+OO 
1.22000E-Ol 
o. 

GRP. 6 
1.0aOOOE-02 
o. 
2.23000E+OO 
2.170aOE+aa 
7.1aOOOE-02 
1.0aOaOE-08 

. 2.00000E-02 
o. 

6.330aOE+OO 
-2.69120E+OO 

6.a22GaE•OO 
6.fl40uac-01 
1.32000E-01 
5.20000E-02 
2.aooaaE-a2 
o. 

GRP. 15 
1.300aaE-Ol 
o. 
6 .9200aE+OO 

-4.23oJOaE+OO 
9.9820aE+OO 
3.684aOE+aO 
l.l8200E+OO 
3.60000E-Ol 
l.5590aE-01 
o. 

GRP. 7 
1. SO•JOaE-02 
o. 
7.6440aE+aO 
7.53300E+aO 
1.07000E-al 
o. 
o. 
a. 

GRP. 15 
6.50000E-02 
o. 
6.15500E+OO 
5.99400E+aO 
1.4600aE-01 
o. 

6.66600E+aa 
-2.9690(JE+OO 

7.372aOl:+OO 
1.a4500E+OO 
1.l7000E-01 
2.20000E:-02 
l.ZaOOOE-02 
o. 

·GRP. 16 
3 •. 3aOOO E -0 1 
o. 
7.12000E+OO 
6.7'l000E+OO 
,l.la200l:+O 1 
3.334oar:•ao 
1.24200E+OO 
3.87000E-Ol 
l.l990aE-Ol 
o. 

GRP. 8 
1.5aaOOE-02 
o. 
6.55·2aOE+OO 
6.45300E+OO 
9.6aOOOE-02 
o. 
a. 
o. 

GRP. 16 
1.59000E-Ol 
o. 
6.15600E+OO 
5.99700E+OO 
9.6aaoOE-a2 
o. 

GRP. 7 GRP. 8 
l.OOOOaE-02 l.lOOOaE-02 
o. o. 
5.6500aE+OO 7.11400E+OO 
5.52000E+OO 6.95200E+OO 
s.OOOOOE-02 1.2~pOOE-01 
o. · · ·--cr.· 
o. 
0 •. ·' ..... 

o. 
o. 

c. 
;;c-
1 

I 
w 
N 
I 

Vl 
(!) 
"'0 
rt 
(!) 

3 
CT 
(!) 
-s 
N 
0 
~ 



POS. 
1 
;:: 
~ 
I, 

~ 

GRI'. 9 
2.70CCOE-02 
o. 
t.oc•680E +O 1 
l.07CBOE+Ol 
1.5lOOOE-Ol 

c:< P. 1 o 
s.·;ooooE-02 
o. 
1. LJ640c+Cil 
1.09 770E +01 
2.33000E-01 
o •. 

Gf.-?. 11 
9.oJOOCF.-02 
C'. 
1.13640E+Ol. 
1.0']01CE+Ol 
3. ::lZOCCE-01 
o. o. 

POS. 7 THRU POS. 19 SAME AS ABOVE 

t-AT. 6 

POS. 
~ 

2 
3 
4 
5 
c 
7 
8 
9 

1C 

POS. 
1 
2 
3 

" 5 
6 

GR f'. 1 
1.0C•OOOE-02 
o. 
2.4LOOOE+OO 
1.2~·00nt:+OO 

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

GRP. 2 
2.00000E-02 
0. 
2.J6000E+OO 
1.4-/000E+OO 
5.70000E-Ol 
o. 
c. 
0. 
o. 
o. 

GKP. 3 
l.OOOOOE-02 
o. 
2.17000E+OO 
1.79000E+OO 
3.500COE-01 
2.60000!:-0l 
o. 
o. 
o. 
o. 

POS. 11 THRU POS. 19 SA11E AS AoOVE 

GIH·. 9 
3.0COOOE-02 
o. 
4.24000E+OO 
4.1:<000E+OO 
9.0COOOE-02 
o. 

G~P. 10 
6.COOCIOE-02 
o. 
4.25000E+OO 
4.06000E+OO 
9.00000E-02 
C· • 

GkP. 11 
l.lOOOOE-01 
o. 
4.30000E+OO 
4.05000E+OO 
l.30000E-Ol 
o. 

PUS. 7 THRU POS. 19 SAME AS AoOVE 

I'AT. 7 

POS. 
l 
2 
3 
4 
5 
6 
7 
8 

POS. 
l 
2 
3 

'e 
5 
b 

GR!-. 1 
2.7COOOE-Ol 
o. 
2.2'>000[+00 
1.22000E+OO 
o. 
o. 
o. 
o. 

G'<i-'. 2 
1.00000E-01 
C·. 
2.34000E+OO 
1.64000E+OO 
S.OOGOOE-01 
G. 
c. 
c. 

GKP. 3 
l.OOOOOE-02 
o. 
2.530COE+OO 
2.22000E+OO 
3.00000E-01 
2.00000E-Ol 
o. 
o. 

POS. 9 THRL' POS. 19 SAME AS A30VE 

GiH. 9 (;KP. 10 GRP. 11 
5.0COOOE-02 1.00000E-Ol l.BOOOOE-01 
o. 
l.66800E+Ol 
1.630•00E+O l 
3.2COOOE-Ol 
o. 

o. 
1.67300E+01 
1.616C•OE+01 
3. 300C·OE-Ol 
o. 

o. 
1. 73000E•01 
1. 6590CE+Ol 
4. 70000E-Ol 
o. 

POS. 7 THRU POS. 19 SAME AS ABOVE 

MAT. 8 

. -- ---·-·. -------- .... -----------
1)UTPUT F jr{ EXA;·lPLE P~OBLE:l ONE (Cant.) 

GR P. 12 
1. 7000CE-Cl 
o. 
l.l370Cf:+Ol 
1.0871CC:+C1 
3.6500CE:-01 
o. 

GRP. 4 
1.99999E-02 
o. 
2.6200CE+CO 
2.4500CE+CO 
2.aoooc::-c1 
3.6000CE-C1 
2.5000CE-Cl 
o. 
o. 
o. 

GRP. 12 
1.9000CE-Ol 
o. 
4.3500CE+CO 
4.0300CE+CO 
1.4COOCE-Ol 
o. 

GRP. '• 
1.0000CE-C2 
o. 
2.45000c+CO 
2.3400CE+CO 
2.50000E-C1 
2.0000CE-Cl 
1.0000CE-C1 
o. 

GRP. 12 
3.10000E-01 
o. 
1. 7310CE+Ol 
1.652CCE+Ol 
5.30000E-Ol 
o. 

GRP. 13 
3.lOCOOb0l 
c. 
1.137ooc:+o1 
1.07C20E+Ol 
3.29000E-01 
o. 

GRP. 5 
4.00000E-02 
o. 
3.55COOE+OO 
3.3800CE+OO 
1.50COOE-01 
7.00CCOE-02 
1.50COOE-01 · 
-:).OOOOOE-02 
-:J. 
-::J. 

GR P. 13 
3.40CCOE.-01 
:J. 
4.47000E+OO 
3.990COE+OO 
l.30COOE-Ol 
o. 

GRP. 5 
l.OOOCOE-02 
o. 
3.38CCOE+OO 
3.29CCOE+OO 
L.OOCOOE-01 
5.00000E-02 
l.COOOOE-01 
o. 

GRP. 13 
5.60000E-01 
o. 
1.75100E+Ol 
l.64200E+Ol 
4.80000E-Ol 
o. 

GRP. 14 
?.lOOOOE-01 
o. 
1.13700E+01 
l.04310E+Ol 
3.58000E-Ol 
o. 

GRP. 6 
1.10000E-01 
o. 
3.17000E+OO 
3.00000E+OO 
1.30000E-Ol 
1.00000E-07 
1.00000E-02 
l.OOOOOE-02 
l.OOOOOE-02 
o. 

GRP. 14 
5.50000E-01 
o. 
4.64000E+OO 
3.92000E+OO 
1.40000E-Ol 
o. 

GRP. 6 
2.00000E-02 
o. 
5.17000E+OO 
S.OSOOOE+OO 
B.OOOOOE-02 
o. 
o. 
o. 

GRP. 14 
9.40000E-Ol 
o. 
1.82000E+01 
l.66200E+Ol 
5.30000E-Ol 
o. 

GRP. 15 
9. 10000E-O 1 
o. 
1.15700E+01 
l.03900E+01 
4~29000_E-O i. 
o. 

GRP. 7. 
7.00000E-02 
o. 
l.29200E+Ol 
1.26800E+Ol" 
6.00000E-02 
o. 
o. 
o. 
o. 
o. 

GRP. 15 
9.90000E-01 
o. 
5.21000E+OO 
4.10000E+OO 
l.70000E-Ol 
o. 

GR P. 7 
3.80000E-Ol 
o. 
l.45800E+Ol 
1.39100E+Ol 
l.OOOOOE-01 
o. 
o. 
o. 

GRP. 15 
1.60000E+OO 
o. 
l.90000E+01 
l.69700E+Ol 
6.40000E-Ol 
o. 

GRP. 16 
2.53000E+OO 
o. . 
l.30700E+01 
l.05400E+01 
2.70000E-Ol" 
o. 

Gf{P. 8 
2.00000E-02 
0. 
4.67000E+OO 
4.56000E+OO 
1.70000E-Ol 
o. 
o. 
o. 
o. 
o. 

GRP. 16 
3.10000E+OO 
o. 
6 .10000E+OO 
3.00000E+OO 
1;20000E-01 
o. 

GRP. 8 
4.00000E-02 
o. 
1.56UOOE+Ol 
1.53200E+01 
2.90000E-Ol 
o. 
o. 
o. 

GRP. 16 
4.60000E+OO 
o. 
2.12100E+Ol 
1.66100E+Ol 
4.30000E-01 
o. 

I 
w 
w 
I 

Vl 
ro 
-o 
rt 
ro 

cr 
ro 

' r-v 
0 



POS. · 
1 
2 
3 
4 
5 
6 

PO~ •. 
l 
2 
3 
ij 

GRP. 1 
4.0GOOOE-02 
o. 
1. 33000E +00 
8. 660•:JOE -01 
o. 
o. 

GRP. 2 
7.10543E-15 
o. 
1.180JOE+OO 
9.89000E-01 
4.24000E-01 
o. 

GF.P. 3· 
1.42109E-14 
o. 
3.23000E+OO 
2.32800::+00 
1. 91000E-01 
o. 

POS. 7 THRU I'US. 19 SAM~ AS AEOVE 

GRP. 
o. 
o. 

9 

3.64000E+OO 
3.370COE+OO 
2.70000E-01 
o. 

Gf<P. 10 
o. 
o. 
3.64000E+OO 
3.26000E•OO 
<!.70000E-Ol. 
c. 

GRP. l1 
o. 
o. 
3.64000c+OO 
3.2260Cf+OO 
3.6000CE-01 
o. 

POS. 7 THilL' POS. 19 SA~E AS ASOVE 

~:AT. 9 

Po:;. 
J 
~ 
L 

3 
4 
.5 
6 

8 
9 

POS. 

·~ 

GRP. 1 
1.59000E-02 
o. 
1.80540E+OO 
1.10000E+OO 
o. 
o. 
o. 
o. 
o. 

GRP. 2 
1.42t09E-14 
o. 
2.02<35E+OO 
1.66J45E..,OO 
5.60COOE-01 
o. 
o. 
o. 
o. 

GRP. 3 
3.UOOOOE-04 
o. 
2.141)38!:-00 
1.61000E-OO 
2. 30000E-01 
1.00000E-01 
o. 
o. 
o. 

POS. 10 THitU PO~. 19 S4ME AS AaOVE 

GRP. 9 
3.00000E-03 
c. 
1.36600£+00 
t.30300E+OO 
6.00000E-02 
o. 

GRP. 10 
6.00000E-03 
o. 
L.J6b00E+OO 
l.27oCOE+OO 
6.00000E-02 
o. 

GKP. 11 
1.000COE-02 
o. 
1.36600E+OO 
1.<!640CE+OO 
8. 4COOCE·-02 
o. 

POS. 7 TH'~IJ PO:;. 19 SAME AS ABOVE 

l'AT. 10 

PCS. GR?. 1 GRP. 2 GRP. 3 
1 -3.0900UE-01 -8.80JOOE-02 1.42109E-14 
2 o. o. o. 
3 1.29100E+OO 1.47500E+OO 2.3ijOOOE~OO 

4 4.3200CE-Ol 9.34JOOE-Ol 1.17300E+OO 
5 O. 8.18JOOE-01 5.('9000E-01 
6 o. o. 3-~·0000E-01 

7 o. o. o. 

POS. 
1 
2 
3 
4 

POS. 6 THRU POS. 19 SAMt AS ABOVE 

GRP. 9 
2.84217 E-14 
o. 
5.42000£+00 
4.71000E+OO 

GRP. 10 
o. 
{). 

5. 1t6000E+OO 
4.45000E+OO 

GkP. 11 
o. 
o. 
5.45605E+OO 
4.3500DE+OO 

GRP,; 4 
o. 
o. 
3.6300CE:+OO 
3.0740CE+CO 
9.0200CE-01 
o. 

GRP. 12 
o. 
o. 
3.640:JCE+CO 
3.2600CE+CO 
4.140:JCE-C1 
o. 

GRP. 4 
6.9999C.E-C4 
o. 
2.72070E+CC 
2.4700CE:+OC 
3.8000CE-C1 
1.1000CE-C 1 
3.0000Ct:-C2 
o. 
o. 

GRP. 12 
1.70COCE-02 
o. 
1.3850CE+CO 
1.284CCE+CO 
9.2000CE-C2 
o. 

GRP. 4 
o. 
o. 
3.31000E+CO 
2.3970:JE+CO 
1.2070CE+CO 
1.2000CE-C1 
o. 

GRP. 12 
o. 

GRP. 5 
lo42109E-14 
o. 
3.71COOE+OO 
3.3730CE+OO 
5.56COOE-01 
o. 

GRP. 13 
o. 
o. 
3.64COCE+OO 
3.22l:COE+OO 
3.80CCOE-01 
o. 

GRP. 5 
2.oocooe-o3 
o. 
2.83200E+OO 

·2.69COOE+OO 
Z.SOCCOE-01 
1.40CCOE-01 
2.oocooE-02 
o. 
o. 

GRP. 13 
3.000COE-02 
o. 
1.41COOE+OO 
1.28600E+OO 
8.40COOE-02 
o. 

GRP. 5 
1.42109E-14 
o. 
3.940COE+OO 
3.306COE+OO 
9.13COOE-01 
o. 
o. 

GRP. 13 
l.OOOCOE-03 

0. o. 
5.46000E+CC 5.46CCOE+OO 
4.4500CE+CC· 4.34900E+OO 

GRP. 6 
o. 
o. 
3.26000E+OO 
3.02900E+OO 
3. 3 7000E-O l 
o. 

GRP. 14 
o. 
o. 
3.64000E+OO 
3.14200E+OO 
4.14000E-01 
o. 

GRP. 6 
5.00000E-03 
o. 
1.43500E~oo 

1.36000E+OO 
1.4COOOE-01 
1.0COOOE-08 
l.OOOOOE-02 
9.00000E-04 
o. 

GRP. 14 
5.00000E-02 
o. 
1.46000E+OO 
l.29500E+OO 
9.40COOE-02 
o. 

GRP. 6 
2.842l7E-14 
o. 
5.18000E+OO 
4.52500E+OO 
6. 340·:lOE-O 1 
o. 
o. 

GRP. 14 
2.oooooE-03 
o. 
5.46000E+OO 
4.12800E+OO 

GRP. 7 
1.42109E-14 
o. 
3.55000E+OO 
3.29SOOE+OO 
2.31000E-Ol 
o. 

GRP. 15 
o. 
o. 
3.64000E+OO 
3.30900(.+00 
4.98000E-Ol 
o. 

GRP. 7 
Z.OOOOOE-03 
o. 
1.46300E+OO 
1.39800E+OO 
7.00000E-02 
o. 
o. 
o. 
o. 

GR P. 15 
8.00000':-02 
o. 
1.46000::+0C· 
1.30600~+00 

l.15000E-Ol 
o. 

GRP. 7 
o. 
o. 
5.26000E+OO 
4.60000E+OO 
6.55000E-Ol 
o. 
o. 

GRP. 15 
4.00000E-03 
o. 
5.46000E+OO 
'•· 576001::+00 

GRP. 8 
o. 
o. 
3.64000E+OO 
3.37000E+OO 
2.55000E-01 
0. 

GRP. 16 
Z.OOOOOE-04 
o. 
3.64120E+OO 
3.64100E+OO 
3.31000E-Ol 
o. 

GRP. 8 
l.OOOOOE-03 
o. 
l.36500E+OO 
1.30400E+OO 
6.30000E-02 
o. 
o. 
o. 
o. 

GRP. 16 
2.30000!:-01 
o. 
l.57000t+OO 
1. 34000f.+OO 
7 .4000.0E-02 
o. 

GRP. 8 
o. 
o. 
5.37000E+OO 
4.66000E+OO 
6.80000E-01 
o. 
o. 

GRP. 16 
l.OOOOOE-02 
0 •· 
5.57000E+OO 
5.56000t+OO 

u·: 

I 
w 
.p. 
I 
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ro 
-o 
rt 
ro 
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rr 
ro 
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0 

-



-
5 7.JCOOOE-01 7.lOJOOE-Ol 1.01000~+00 1.11000E+OO 
6 o. c. o. o. 

POS. 7 THRU P05. 19 S4Mr AS ABOVE 

I'. AT, 11 

PO$. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

PO~ .• 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 

GF: F. 1 
1.~·C·606E-03 
2.L~425E-03 

l.Clf.675E-Ol 
6.2B439E-03 
o. 
o. 
o. 
o. 
o. 
o. 

Gf\P. 2 
1.13719E-03 
2 .18H9E-03 
1.31991E:-Ol 
1.<l51<~8E-02 

5.42:142E-02 
o. 
o. 
o. 
0 •. 
o. 

GKP. 3 
1.11900E-03 
2.06243E-03 
1.75460E-01 
3.54283E-03 
4.'•.161<Jf-D2 
1.86737E-02 
o. 
o. 
o. 
o. 

PO~. 11 THRU POS. 19 SAME AS ABOVE 

G>:l-'. 9 GRP. 10 
l,Q;66<JE-02. 4.22227E-02 
3.0~311E-02 6.2G~l8E-02 

5.~21C?E-Ol 5.H3122E-01 
8.S6371E-02 -1.04577E-02 
3.l299?E-01 3.19133E-Ol 
6.J0428E-02 5,70143E-02 
8.~39~7E-Ol 9.76720E-03 
1.00943E-03 1.3H330E-03 
z.r.7032E-04 2.10299E-04 
o. o. 

Gj._P, 11 
6.45093E-J2 
8 • <; 79 ., <. E- 0 2 
6.05535E-D1 

-3.2833'<E-02 
3.t;971CE-01 
8.•:17:2 74::-02 
1. oo2 39.:-o.z 
2.84D7E-03 
5.8416;E-04 
o. 

POS. 11 THRU PCJS. 19 St.l~c AS AIDVE 

~AT. 12 

POS. 
l 
2 
3 
4 
5 
b 
7 
~ 

9 

POS. 
1 
2 
3 
4 
5 
6 

Gxf'. 1 
9.58770E-04 
o. 
1.08896E-Ol 
6.t.HOOE-02 
o. 
o. 
o. 
o. 
o. 

Gi<P. 2 
8.~6915E-16 

0. 
1.21948E-01 
1.00185E-01 
3. 37680 E-02 
o. 
o. 
o. 
o. 

GkP. 3 
2.29140E-05 
o. 
1.29065E-Ol 
9. "fOB 3C E- 02 
1.386'}0E-02 
6.03000E-03 
o. 
o. 
o. 

PO). 10 TH~U PUS. 19 SM1E AS ABOVE 

G:-{f'. 9 
1.:30900E-04 
o. 
8.2 3698E-02 
7.3:>7C9E-02 
3 •. :. lBOOE-03 

Gf<P. 10 
3.6UWOE-04 
o. 
8 • .23698 E -02 
7.69428E-02 
3.61800E-03 
o. 

G KP. 11 
6. 0300CE-04 
o. 
0.23698E-02 
7.6.2192F.-C2 
5.0652CE-03 
o. o. 

P05. 7 TH~U PQ:S. 19 SAME AS ABD'JE 

MAT. 13 

GRP. 4 
1.22441E-C3 
1.9912CE-C3 
2.48223E-01 
6.1665!li:-02 
9.8ll71E-C2 
3.8294CE-C2 
l.63794E-02 
o. 
o. 
o. 

GRP. 12 
6.42')31E-C2 
7.18379c-C2 
6.10876E-Cl 

-1.30713E-C2 
4.04831E-Cl 
~ .27C:672-Cl 
:j.: :H;'.c-02 
5 •. l0143E-C3 
1.42068E-C3 
o. 

GRP. 4 
4.22094(-05 
o. 
1.64058E-01 
l.48941E-C1 
2.2<Jl4CE-02 
6.6330CE-C3 
1.8C90CE-03 
o. 
o. 

GRP • 12 
t.0251Cc-03 
o. 
8.351551:-02 
7.74252E-C2 
5.547bCE-C3 
o. 

l.OlCCOE+OO· l.llOOOE+OO 
o. 

GRP. 5 
1.52036E-03 
2.34440E-03 
3.27C67E-01 
9.24690E-02 
1.41324E-01 
5.47555E-02 
2.24532E-02 
7.19713E-03 
o. 
o. 

GKP. 13 
3.12782E-02 
4,89804E-02 
5.76550E-Ol 

-3.CJC227E-02 
3.76653E-Ol 
1.13CCOE-Ol 
J.0 1t5~ }E-02 
8.97274E-03 
2.43012E-03 
o. 

GRP. 5 
1.20600E-04 
o. 
1.70770E-01 
1.62207E-Ol 
1.50750E-02 
8. '•4 200 E-03 
1.20tCOE-03 
o. 
o. 

GRP. 13 
1.80900E-03 
o. 
8.50230E-02 
7.75458E-02 
5.06520E-03 
o. 

o. 

GRP. 6 
2.65221E-03 
4.08170E-03 
4.42727E-Ol 
9.5Cl67E-02 
1.94425E-01 
3.65557E-02 
1. 49346E-02 
5.4 0656E-03 
2.3498lE-03 
o. 

GRP. 14 
6.18172E-02 
1.14288E-01 
6.055Q2E-Ol 

-8.79302E-02 
3.54088E-Ol 
1. i0477E-.;l 
3."360lOE-n 
l.08374E-02 
4.48637E-03 
o. 

Gk P, 6 
3.01500E-04 
o. 
8.65305E-02 
8.20080E-02 
8.44200E-03 
6.03000E-l0 
6.03000E-04 
5.42700E-05 
o. 

GRP. 14 
3.01500E-03 
o. 
8.80380E-02 
7.80885E-02 
5,66820E-03 
o. 

t.33oooe+oo a.aooooe-o~ 

o. o. 

GRP. 7 
4.49715E-03 
6.85726E-03 
5.37391E-01 
l.07017E-01 
2.85516E-Ol 
3.196~4E-02 

6,16il76E-03 
2.43012E-03 
9.34660E-04 
o. 

GRP. 15 
1.64!>46f:-Ol 
3. 02·J46E-O 1 
7.07753E-Ol 
2.19362:0-02 
4. 7'>698.::-o 1 
1.12164E-Ol 
5.:.i2384E-02 
1.68239:0-02 
·l.28567E-03 
o. 

GRP, . 7 
t.206oo::-o4 
o. 
8.82189E-02 
8.42')94E-02 
4.22100E-03 
o. 
o. 
o. 
o. 

GRP. 15 
4.82400E-03 
o. 
8.80380E-02 
7.87518E-02 
6.93450E-03 
o. 

GRP, 8 
4,24899E-03 
1.29015E-02 
5.33451E-Ol 
7.05412E-02 
3 .49305[-0 l 
4.88360:0-02 
5.46776E-03 
1.02813E-03 
5.60796E-04 
o. 

GRP. 16 
4,48737i:-01 
8.42463E-Ol 
9.B6740E-Ol 
5.38002E-01 
'5.21171E-01 
1.55tHi8E-Ol 
5.~04£4E-02 

1.80857E-02 
5.60329C:-03 
o. 

GRP. 8 
6.C3000E-05 
o. 
8.23095E-02 
7.86312E-02 
3.79890E-03 
o. 
o. 
o. 
o. 

GRP. 16 
1. 38 690E-.O 2 
o. 
9,46710E-02 
8.08020E-02 
4.46220E-03 
o. 

(j. 

I 
w 
(j~ 

i 

Vl 
({) 

u 
c-t­
({) 

:3 
cr 
({) 
-s 
N 
0 



.... 

POS. GR P. l; i{ p. 2 Gi'P. '3 
l -3.HO•HOE-02 -1.08240E-02 1.74./94E-l5 
2 o. u. P. 
3 1.5!l193E-01 1.!l1425E-O~ 2.9.274CE-01 
4 ':>.313oOE-02 l.l4H82E-o:: 1. '•42 7CJ'.:-O 1· 
5 o. 1.GO&l4E-Ol 6.~60"1Cf-02 
6 o. (). 4.3050CE-02 
7 o. o. o. 

POS. 8 THRU POS. 19 SAP.:E AS ABOVE 

PUS. GKP. 9 GRP. 10 GRP. ll 
l 3.4'1'>87£:-15 o. o. 
2 o. o. o. 
3 6.66660E-Ol 6.715ti0E-Ol 6. 7l34CE-Ol 
4 5.7r.330E-Ol 5.4BSOE-01 5.3505CF-Ol 
5 8. B3•00E-02 8.73300E-02 1.2423CE-01 
6 o. c.. o. 

POS. 7 THRU POS. 19 SAM I: AS ABOVE: 

:J:_JTPUT FJR EX/~,JPLE Pr08LE,,i :J:-1 E (Cont.) 

GRP. '• GRP. 5 GRP. 6 GRP. 7 
o. 1.747'141:-15 3.49587E-l5 o. 
o. c. o. o. 
4.07130E-C1 4.B4620E-Ol 6. 3 7l40E-01 6.49440E-Ol 
2.94B31E-Ol 4.06638E-01 5.56575E-Ol 5.65800E-01 
1.'o846lt-Cl l.l2299E-Ol 7.79820E-02 8.05650E-02 
1.4760CE-C2 o. o. o. 
o. o. o. o. 

GRP. 12 GRP. 13 GRP. 14 GRP. 15 
o. l.23COOE-04 2.46000E-04 4.92000E-04 
o. o. o. o. 
6. 7l58CE-Cl 6. 71580E-01 6. 71580E-01 6·. 71580E-:-01 
5.4735CE-01 5.34927E-Ol 5.07744E-01 5.62848E-Ol 
l.365.30E-Cl l.24230E-Ol 1.36530E-Ol 1.63590E-Ol 
o. o. o. o. 

GRP. 8 
o. 
o. 
6.60510[-01 
5.73180E-01 
8.36400~-02 

.o. 
o. 

GRP. 16 
1.23000E-03 
o. 
6.85110E-01 
6.838BOE-01 
l.08240E-Ol 
o. 

"""" c 
;;c; 
I 

Ui 

I 
w 
(I) 
I 

Ul 
f'D 
"0 
c-t 
f'D 
3 
cr 
f'D ....., 

N 
0 
~ 



1 OUTPUT F0R 

E:XAMPLE PRCALEM 0/\E 

OUTER ITEI{t.TION NO. UF .INNER liALI\NCE UPS:A TTER 
NUI'.BEF: I TERA Tl ONS .RATIO 

1 0 l.OOOCCE+OC o. 
2 2 1•B l~OOOO::;E+OC o. 
3 202 1. ~OOG·:.E+OC o. 
4 164 l.:JOOOCc+GC o. 
5 134 l.(JOOOOE+OO o. 

6 234 1.00000E+OO o. 
-, 81 1. uOOOOE• 00' o. 

d 220 1.00000':+00 o. 
9 73 1.000COl:+OO o. 

10 228 1.00000E+CO o. 
11 <l4 1.00000E+OO o. 

12 122 1.00000E+OO o. 

13 92 l.OOOOCE+OO o. 

14 73 1.COOOCE+OO o. 

15 37 l.OOOOOE+OO o. 

16 59 1. OOOOOE+OO o. 

17 32 l.OOOOOE+OO o. 

***CONVERGEC*** 

EXAi·1PLE PROBL:Ei1 [I;JE (Cont.) 

EIGENVALUE Lti~BDA-1 LA~!3DA-2 

ISDUI<CE I<ATIDI I SCATTER I<ATIOJ 

1.93119E+Ol l.02312E+OO o. 
1. 93119E+01 l.0062'iE+OO 9.952B6E:..01 
1.93119E+01 1.00l3lt+OO 9.91Hl7E-Ol. 
1.93119E+01 l.OOU2<JE+OO 9.996U4E-Ol 
1.93119E+01 l.00006E+OO 9.99916E-01 

1.90619E+01 9.92397E-Ol 9.94777E-Ol 
1.90619E+Ol 9,92436E-Ol 1.00002E+OO 

1.91549E+Ol 9.95294E-01 1.00l97E+OO 
1.91549E+Ol 9.95276E-Ol <J.99992E-Ol 

1.93100E+Ol 9,99976E-Ol l.00322E+OO 
1.93100E+Ol 9.99945E-Ol 9.99987E-Ol 

1.93ll4E+Ol 9.99982E-Ol l.00003E+OO 

1.9311BE+Ol 9.99995E-01 1.00001E+OO 

1.9_3119E+Ol 9.99999c-Ol 1.00000E+OO 

1.93120E+Ol · 9.99998E-Ol l.OOOOOE+OO 

1.93120E+Ol l.OOOOCE+OO l.OOOOOE+OO 

1.93120E+Ol l.OOOOOE+OO l.OOOOOE+OO 

-. 
T JME 

MINUTES 

8.18468E-03 
3.43293E-02 
2.83006E-0~ 

2.338HE-02 
1.9496HE-02 

3.24737E-02 
1.25770E-02 

3.06203E-02 
1.14235E-02 

3.18090E-02 
t.29863E.:.o2 

1.7B318E-02 

1.41207E-02 

1.14711E-02 

6.80928E-03 

9.76978E-03 

6.04542E-03 

"""" c 
;c: 
I 

(Jl 

I 
w 
'-J 
I 

(/) 

m 
"'0 
M­
m 
3 
o­
m 
-s 
N 
0 

1.0 
'-J 
w· 



1 

FINAL GEO~ErH!CAL DESCK!PT!CN 

INTERVAL CU'Tl:R RADIUS 
o. 

1 5.60467E-01 
2, 1.12093E+OO 
3 l.6b140E+OO 
4 2.24187E+OO 
5 2.80234E+OO 

6 
7 
8 
C) 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
3'i 

36 
37 
38 
39 
40 

3. 362.t!OE•OO 
3.9232-rE-tOO 
4.4ti314E+OO 
5.044211::+00 
?.6046"/E+OO 

6.l651'oE+OO 
6.-f256lE+OO 
7.2U608l:+OO 
7. B46'J4[ +00 
8.40701(•00 

B.'l6748E-OO 
C).52.195b(J0 
1. ooe b'tlc +G 1 
1.06489E+01 
1.12093£+01 

1.l3059E+01 
1.1;,CJ24E+01 
1. i',9iJ9E+01 
l.1~'J':>4Et01 

1.16920£+01 

1.22000E+Ol 
1.27oao<:+Ol 
1.3i!l60E+01 
1.37240E+01 
1.42320E+01 

1.4 7400t+O 1 
1.'J2480E+01 
1. 575601::+0 1 
l.62640L:+Ol 
1.67-,20E+01 

1. 72800E+01 
1.778bOE+Ol 
l.82960E+Ol 
t.&ao40E+Ol 
1.93120E+Ol 

LJUTER AREA 
.o. 
3 .5Ll52E+OO 
7.04304E+OO 
1.05646E+C1 
1.40e61E+Ol 
t.76~76E+o1 

2.112'HEt01 
2.465061:-tOl 
2.1ll722Ei01 
3.169)/[101 
3.'J2l52E-t01 

3.87367E+01 
4.22583~+01 

4.snnE•C1 
4.93013::+01 
5. 2 !:1 2 2 e E + o-1 

5.63443E•C1 
5.98659<:-01 
6.B874E-01 
6.69C89E+Ol 
7.04304b01 

7.10369E+Ol 
-, .164331::+01 
7.224'J8E+01 
7 .28562t+01 
7.34627E+01 

7.6&546E•01 
7.98464Eii-Ol 
e.30383E•Ol 
8.62302E+Ol 
8.94221E+01 

9.26139E+Ol 
9.5fl058E+01 
9.89977E+01 
l.0219GE+02 
l.05381E+02 

l.08573E+02 
l.ll165E+C2 
l.l4957E+02 
l.l8149E:+02 
l.21341E+02 

VULL:I-'E 

9.86849E-01 
2.96C55E+OO 
4.93425£+00 
6.907<i4E+OO 
8.88164E+OO 

1.J8553E+01 
l.282SCE+01 
l.41lC27E+Cl 

·1.67764E+Ol 
l.!J7501E+Ol 

2.C72~8E+Cl 
2.26975E+Ol 
2.46712Et0l 
2.66449E+Ol 
2.861E6t+Ol 

3.05923!:+01 
3.25660::+01 
3. 4539 7E +01 
3.65134E+Ol 
3.84871E+Ol 

6.82724E+OO 
6.88578E+CO 
6.'h431E +CO 
7.C02852+00 
7..06138E+OO 

3. el3CCE+Ol 
3.97514E+Ol 
4.13729E+Ol 
4. 29944C+Ol 
4.4615'1E+Ol 

4. 62 373E+Ol 
4. 7B588f.+Ol 
4.948C3E+Ol 
5.11Cl8E+Ol 
5. 27 233i::+Ol 

5 .• 43447E+Ol 
5. 59H2E+Ol 
5. 75E71E+Ol 
5.92C92E+Ol 
6.083C7t:+Ol 

c 
;;o 
I 

<.n 

I 
w 
(X) 
I 

Vl 
CD· 
"0 
rt 
CD 
3 
r::r 
CD 
""'S 

N 
0 



1 JUTPUT ;::.)R EXA>iPLE PKJBLE:~ 

EXAMiPLE PROHLEI~ ONE 

OUTER ITERATION NC. UF 1 hNER BALANCE UPSCATTER EIGENVALUE 
1\:Ut'.UtR lTC:KATILiNS RAT 10 

FI NA.L OUTER JT(qATICN 
GR:~UP 1 Rh,UlRED 1 TER·H IONS A MAX I MUi~ FLUX DEVIATION 
GROUf' 2 IHI.il!lREC lTERATIO,'<S A MAX I MUM FLUX DEVIATION 
GRCUP 3 P. t (JLJ 1 R E 0 ~ IH:RAT!UNS A MtiX 1 ~UM FLUX DEIIIATION 
GROUP 4 Rtl.iUiREC· l I r E:.R.\ T lONS A. MAX I ~:UM FLUX Df:VIAT!ON 
Ct<r:UP 5 Ki:LJULRED lltRATIONS A MAX I MUI'.. FLUX Ot\/IATION 
c;.:r;up 6 K~llJIKED ITI:R.\Tlt.JNS A M:\ X I MUI~ FLUX DEVIATION 
(; R C;IJ f' '1 Kti..UitU.D !TlRf,TIUNS A ~11'. X I ~UM FLUX DEVIATION 
GRCUP f. Ki:WUiREO I "i f:R ;\ T I UN S A ~·.A X l MUM FLUX De IllATION 
CRLllJP <j' Rd.;u !kED · i. l T£R.HIO~;S A MAX I I~UM FLUX DEVIATION 
C.RUUf' lC RE~oUIRED llERATlONS A MAXIMUM FLUX DEVIATION 

· GRUUf' 11 REI.iUIREO l I HRAT IONS A I':AX 1 MUM FLUX DE\IIATION 
CROUP 12 Kti.iUlREO 1 IHRATIONS A MAX II":UM FLUX DEVIATION 
CfWUP l~ RtQlllRED - ITERATIONS· A I'.AXl~UM FLUX DEVIATION 
GROUf> 14 Ri:~o~UIRED ITERATIUNS A MAXIMUM FLUX DEVIATION 
{;RCUP E R EI.:Li 1 RED 1 ITERATIONS A MAXI~UH FLUX DEIIIAT!ON 
:GROUP 16 Rt(.,UIREO l IIERATIONS A MAXIMUM FLUX DEVIATION 

18 16 l.uOOOOE+OO o. 1.93120E+Ol 
1.93120E+Ol 

!JNE (Cont.) 

LAMB CA-l LAMHDA-2 
!SOURCE RATIGI !SCATTER RATIO) 

OF 8.49E-07 CCCURED AT INTERVAL 
OF 7.33E-07 OCCUR ED AT INTERVAL 
CF B.lOE-07 CCCURED AT INTERVAL 
CF 6.U3t-07 OCCUR ED M I NHRVAL 
CF 5.0<lE-07 CCC.UR[D AT INTERVAL 
CF ~.OOE-0'/ CCCURE!) AT INHRVAL 
CF ~.lOE-0'/ CCCURED AT INTERVAL 
CF 5.33E-07 CCCURED liT INTi:RVAL 
OF 5.3BE-07 CCCUREO AT INTERVAL 
OF 6.42E-07 CCCURf:D AT INTERVAL 
CF 6.90E-07 CCCUREO AT INTERVAL 
OF 6.84E-07 OCCUREO AT INTERVAL 
OF 7.26E-07 CCCUREiJ AT INTERVAL 
CF a.l5E-o7 OCCUR ED AT INTERVAL 
CF 7.24E-07 OCCUR EO AT INTERVAL 
OF 7.01E-07 OCCURED AT INTERVAL 

1.00DOOE+OO 1.00000E+OO 

T 1 'I E .. 
MINUTES 

1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

5.38432E-D3 

~ 
0 
;;:v 
I 

(J'l 

I 
w 
lD 
I 

(/) 

ro 
-o 
rt 
ro 
3 
0"' 
ro 
-s 
N 
0 



l 

SCALAR FLUX ( AVEPAGEU UV::R Sl-'ACIAL INHP.vt.LSI 

INT. 
1 
2 
3 
4 
5 
6 
7 
tl 
q 

10 
ll 
12 
13 
14 
~~ 

16 
1 7 
18 
19 
20 
21 
22 
23 
24 
2'5 
26 
27 
28 
29 
30 
31 
32 
31 
34 
35 
36 
37 
38 
39 
40 

INT. 
l 
2 
3 
4 
5 
6 
7 
8 
q 

10 
ll 
12 
13 

Gl< I'. 
6.u'iC'lli:-04 
6.0':>281 E-04 
6.02 70 1t E-04 
5.9U11J0E-04 
5.'Jl'J6'H.-04 
5.fl419'•E-04 
5. 7't92?E-04 
S.t-41'10€-04 
'5.'i202iL-04 
5. Jll 1t 21 t-04 
5 • .?33o':>E-li'• 
5. 0 6tl d') t:-0'· 
4.H8tl6'lE:-04 
4 .697. 3Hf:-0'• 
4.'• 18.?/E-04 
4. ;ut:~ ~u, -04 
3 .'I!:)J?[-0'• 
3 • 6 L 'I 2 J c- 0 4 
3.34U4Ut-ll'• 
2.93625E-04 
2 .f,MI:IOE-04 
2.'>"19'5£,[-04 
2. 497601:-0'• 
2.41870E-04 
2.J1,261E-04 
2 .n<J 1 'S6E-0'• 
l. 7 l'• ''"'' -04 
1.4243lE-04 
1.1'1':> lOE-0'• 
1.0 l25t·E-04 
l:l.636C(.[-05 
7.4Cil'HC:-05 
6 •. H'6 1t0 E. -O'i 
5.S256:?E-05 
4. 7940~£-05 
4.16&3r1E-O'i 
3.b2270f:-05 
3.146o•'<:-os 
2.1 2'• 3'.t:-os 
2 • 3 4 '} 7'• f:- 0 '5 

Gf< ~-'• 9 
6.H':>1:!91E+OO 
6 • G '• 3 7. •; E + 0 0 
6.81131::+00 
6.7644 1oc+OO 
6. "f('-jC Ho+OO 
6.62747t+OO 
6.5Jf14E+OO 
6.43553c+OO 
6.3201flE+OO 
6.19272E+OO 
6.0'>)86!:+00 
5.9043BE+OO 
5.74515E+OO 

Gl<f'. 2 
5.Lf>'-.67t-Q3 
5. 26 3~BE-C3 
5.24li41E-03 
5.?02031:-03 
5.L5v1H-03 
5.08':>/0E-03 
5.GO'I14E-03 
4.<.J2Cll0!:-03 
4. t2•. '11 E-03 
4. 70'.'(.6!:-03 
4.587l5E-03 
4. 45 HlE-03 
'•· ~oe jzt-03 
4.1,1':>7E-03 
3. '-ill.~ '•9 E -03 
3. '/9'1J0l:-C3 
3.601.20c-03 
3 • 3 tL~ ~.A E -(13 
3. l3636E-03 
2.tl4791f-03 
2.66d2E-03 
2.6oteot:-cn 
2. ~5 1tGBE-03 

2.":.032tlE-03 
2.. '• 53'•9 E -03 
2. 2 7?54L:-03 
1. ~9i 1t5f:-03 

l. 75l•J7E-03 
1.?4~41i::-03 

1.36r.32E-03 
1.20')79[--03 
l.O'fl%t:-03 
9 • 4 <) { (. 5 [.- 0 '• 
U. 40<.;:.:? E -04 
7.42133E-04 
6.'i2'lnlt-04 
5.70t-.~9E-04 

4.9420lt-04 
4.217"l4f:-04 
).51'•/JE:-04 

G;{P. 10 
2.fl6./36E+01 
2.86Cu2E+01 
2.t;47'i';E+Ol 
2.U2oG7E+01 
2.tl02')6t+(\l 
2.77116E+Ol 
2. 73403E+Ol 
2.69137E+Ol 
2.64339E+Ol 
2.59033E+Ol 
2.532Lo8E+Ol 
2.47Gl3E+Ol 
2.403~3E+Ol 

GKP. 3 
9.45897[-03 
9. 4'·8 38F.-03 
9.40489E-03 
<J.33611E-03 
9.£4446[-03 
9.13109(-03 
8.'19672E-03 
8.fl41H'7E-03 
8.66703E-03 
8.47252(-03 
8.25t.:67f-(J3 
8.02';74F.-03 
'7. 77382E-03 
7. 502!1 1E-03 
7.2l215E-03 
6.9GO'i6E-03. 
6.565'•0E-03 
6.201':>2(-03 
5. 79U~9F-03 
5.33585F.-03 
5.04809E-03 
1t.97481[-03 
4. 904461:'-03 
4.8)6<J3E'-03 
4.U212E-03 
4.452U4E-03 
3.'Jl824E-03 
3.45693E-03 
3.05534(-03 
2.70303E-03 
2.39180(-03 
2.11'>04E-03 
l.e6727E-03 
1.643HlE-03 
1.44053E-03 
1.253'>5E-03 
l.U7902E-03 
9.12781E-04 
7. 1t9888E-04 
5. U3934E-04 

GRP. 11 
8.36686E+01 
8.34778E+Ol 
A.30924E+Ol 
8.<:5268(+01 
B.l7858E+Ol 
a.ua735E+01 
7.'J7946E+01 
'I.H5542E+01 
7.71505E+Ol 
7.56145E+01 
7. 39295E+Ol 
1. 2 i.ll2E+01 
7.01673E+Ol 

JUTPUT F.:-{ EXA,1PLE P1<JBLE.:I •J'lE (Cont.) 

PARTICLES I CM**2-MEV 

GRP. '• 
1 • 3 j t, '· 6l: - c 2 
1.33218C:-C2 
1.325Ut3E-C2 
1.31626E-C2 
1.30356E-02 
1.28189E-C2 
1.26934::-c2 
1.24799f.:-C2 
1.2dU8:..-C2 
1.1'J71CE-C2 
1.16772E-02 
1.1358CE-C2 
1.1014Cl:-C2 
1.C646CE-02 
1.02544i;-C2 
9.83922f:-C3 
9 • 3 r; 'J 8 I f: - C3 
8.9341 7E-C3 
8.4 3644t-C3 
7.89054E-C3 
7.56512t:-G3 
7.4'll46E-03 
7.42005t:-G3 
7.3'i084E-:3 
7.2837'61:-03 
6.8H964E-:3 
6.1<J955t:-C3 
5.57084E-C3 
4.9<~76Cc-C3 

4.47408E-C3 
3.9<J49ii:-C3 
3.5SSO<;E-C3 
3 • 1 '• 9 9 2 t - c 3 
2.71485E-C3 
2.42538t:-C3 
2.0<J677t:-C3 
1. 7U373E-C3 
1.4 7~88E-C3 
1.17669E-C3 
8.61842E-04 

GRP. 12 
2.36B60E+C2 
2. 36321HC2 
2.3';235c+C2 
2.33641£:+02 
2.31552E+C2 
2 .2898Cc +C2 
2.2';936E+C2 
2.22436E+C2 
2.18496E+02 
2.lltl34E+C2 
2.09370E+C2 
2.04224E+02 
l.987l4E+C2 

GKP. 5 
2.2.::1oeE-o2 
2.22343E-C2 
2.212E8E-02 
2.19705E-02 
2.. l 7t24 E-02 
2.15C61E-02 
2.12C29E-02 
2.08542E-02 
2. 04 61 'rt:- 02 
2.00259E-02 
1.95496E-02 
l.90343E-02 
1.84823t:-02 
l.78962E-02 
1. 727S3E-02 
1.6635':iE-02 
1.~97C9E-02 

1.529'tlE-02 
l.46202E-OZ 
l.3lJ728E-02 
l.36315E-02 
1.30:. 767f:-02 
1.35237E-02 
1.34728E-02 
1.34238E-02 
1.30169E-02 
1.22082E-02 
1.134Q<;E-02 
1.04555E-02 
9.57506E-03 
8.71140E-03 
1. !U089E-03 
7.0564ZE-03 
6. 268 1t3E-03 
5. 505't0E-03 
4.76388f.-03 
4.03809E-03 
3.31876E-03 
2.59C78E-03 
1.82857E-03 

G~P. 13 
7.35154E+02 
7.334Y7E+02 
7.30136E+02 
7.252C5E+02 
7.18744E+02 
7.10786[+02 
7.01366E+02 
6.90528E+02 
6.78317E+02 
6.64785E+02 
6.49986E+02 
6.33972E+02 
6.16789E+02 

GR P. 6 
5.68934E-02 
5.67687E-02 
5.64991E-02 
5.60990E-02 
5.55739E-02 
5.49274E-02 
5.41632E-02 
5.3284!lE-02 
5.22964E-02 
5.12030E-02 
5.00101E-02 
4.87243E-02 
4. 73534E-02 
4.59070E-02 
4.43970E-02 
4.28395E-02 
4.125.l4E-02 
3.96U£.3E-02 
3.8UHIOE-02 
3.687110E-02 
3.62721E-02 
3.62413E-02 
3.62167[-02 
3.61'183E-02 
3.61862E-02 
3.56050E-02 
3.42106E-02 
3.2436'1E-02 
3.04403E-02 
2.83072E-02 
2.60905E-02 
2.38254E-02 
2.15360E-02 
1.92382E-02 
l.69415E-02 
1.4641:l7E-02 
1.23544E-02 
1.00397E-02 
7.659A5E-03· 
5.11589E-03 

GRP. 14 
l.88155E+03 
l!!l7730E+03 
1.86813E+03 
1.85615E+03 
1.839&6E+03 
1.81934E+03 
l.79527E+03 
1.76757E+03 
1. 73635E+03 
1.70172E+03 
l.66382E+03 
1.62276E+03 
l.57865E+03 

GRP. 7 
2.61237E.-01 
2.6064lE-Ol 
2.59409E-01 
2.57590E-Ol 
2.55206E-01 
2.5227U:-Ol 
2.488021:-01 
2.44817E-01 
2.4033./E-01 
2.35387E-Ol 
2.29997E-01 
2.24200E-01 
2.180381:-01 
2.11560E-01 
2 .0 1t828!:-0 1 
l.97<Jl8E-Ol 
1.90'J29e-o1 
1.83991E-01 
l.77255f.-Ol 
1.70817E-Ol 
1.675751':-01 
1.6'1391E-01 
1.6 'l248E-O 1 
l.67147t-Ol 
1.67086£-01 
l.64787E-Ol 
1.59253E-01 
l.52096E-01 
1.438301':-01 
l.34752E-Ol 
l.25064E-Ol 
1.14913E-Ol 
l.0 1t415E-01 
'1.36601E-02 
8.27176E-02 
7.16315E-02 
6.04109E-02 
4.90053E-02 
3.724olE-02 
2.47165E-02 

GRP. 15 
4.43196E+03 
4.42188E+03 
4.40178t+03 
4 • 3 -,z 2 6 E + o 3 
4. 33354E+03 
4.28580E+03 
4.22924E:+03 
4.16411E+03 
4.090o8E+03 
4.00921E+03 
3.92002E+03 
3.82338E+C3 
3. 71956E+03 

GRP. 8 
1.3J350f:+OO 
1. 330'•6E +00 
l.32421t+OO 
1.31501E+OO 
1.30297[+00 
1.28814E+OO 
1. 27063HOO 
1~2S05lc+OO 
1. 22 7901.:+00 
1.20294L:+OO 
l.17576t:+OO 
1.146<;4E+OO 
1.ll549t+OO 
1.08282E+OO 
1.0487<JE+OO 
l.Cl36'lt+OO 
9.77766E-01 
9.41090E-Ol 
9.03034E-01 
8.606221:-01 
8.36771E-Ol 
(l. 31t9'f JE:-01 
8.31415E-Ol 
U. 320'14t:-O 1 
8.31006E-Ol 
8.ll68.'~E-Ol 

7.72620E-01 
7.31010t.-Ol 
6.81211E-01 
6.41466E-Ol 
5.94004E-Ol 
5.4506~E-Ol 

4.94BT5f:-01 
4.43674E-Ol 
3.91658E-01 
3.3!!972c-01 
2.85636E-Ol 
2.31421E-Ol 
1.75'l'50E-01 
l.l6045E-01 

GRP. 16 
2.17994[:.+04 
2.17496(+04 
2.16519E+04 
2.15080!::+04 
2.13l<J0£+04 
2.108'>9[+04 
2.08097E+04 
2.04921E+04 
2.01347E:+04 
1.97398E:+04 
1.•n 100E+04 
l.88492E+04 
1.83623E+04 

I 
~ 
0 
I 



1.4 5. 'j T7 Qltl: +00 2. :n :s 11 F. +O 1 
1. 5 5.4nC:'l0f:+OO 2.1.58'14[+(11 
1.6 5.2i.7)4t+0() 2.LlLl6E+01 
17 ~.C262ft:+OO 2.t:'i'1.:.5E+C1 
1.8 4.E?.S61 E+OO 2.012{4[+01 
19 4.tO!:l26l+OG l.'ll831E+Ol 
20 4 • ~ .,,, 52 1: + 0 0 l.tilC-05E+Ol 
21 4o20921E+OO lo75041E+01 
22 4ol'HH'lE+OO l./4b2UE+01 
23 4ol8UU':>ct00 lo /426!:JE+01· 
24 4 0 ~ f.059[ tOO lo"f3q6~Et01 

25 4oH359F.tOO 1o73 '05E tOl 
26 4.C.'i7l7E+OO 1. 6'1CJ'I5 [ +0 1 
27 3.L~i!Uf:+OO l.~<JSV)[+Cil 

2!l 3.<.:'l4'l0E+OO l. 500-~l E +01 
29 3.:: 51:!20[ +00 l • .t,007lt+Ol 
~0 3.Hfl35E+OO 1.29ql2tt01 
3 1 2 oc f'j l?.EtOO 1ol9t..73E+Ol 
32 2.t:2870F.+OO 1.0922!lE+Ol 
~3 2o3 7963£+00 9otH't 74F.+OO 
:!4 2 o I 2B 1 U:O tOO 8.62010E+OO 
:!5 1 • t 1 .t, 6 3·E t 0 0 7. "16051 t+OO 
~6 lot-L9't5E+OO 6 o 691:> ::;5 E tOO 
:. 7 lo :;.u 3 71: tOO 5o6£79SE+OO 

-~!l 1.JC206t:+OO 4.S41:i01E+OO 
~9 !:lo:.463lE-Ol 3.44059E+OO 
ljQ. 5o~'C43!:lE-Ol 2o26507E+OO 

I.}UTPUT c-·;;, 
I 1)1\ Ln:-1PLE P!<OSLE,,l OiiE (Cont.) 

6. 810'•4E+O 1 1.9?.85&i:+C2 5.98469E+C2 1.53155[+03 3.60A75E+03 
·6. 5'12 7CE+Ol l.86658::C+C2 5. l9C23E+02 l.48146E+03 3.49L07E+03 
6 • 3 6 3 '• .-, E + 0 l l.8Cllh+C2 5.5U412E+02 1.42a30E+03 3.36652E+03 
6.12UO:O:+OL 1. 7 320'1E+C2 5.36521E+02 1.37176t+03 3.234'nE+o3 
5.c642-1F+Ol l.6~852f.+C2 5.13084H02 1.3ll27t+03 3.CY6l7t+03 
s.:,!:l513bOl. 1.57<l34ie+C2 4.ti·t:,<;dE+02 1..24565E+03 2.95L37E+03 
5.27321E+01 1.49244E+C2 4.58167E+02 1.17Z74E+03, 2.81022E+03 
5o10l't2E+01 1o445ltt+C2 4o4lt27E+02 1. 13268 E·+03 2o74114E+03 
'lo09045E+Ol 1o44a L.O+C2 4o40414Et02 l.l3001Et03 2. 7384 7t+03 
5.08101E+01 1o4 3<J70E tC2 4o39349t:+02 lo12773Et03 2o73665E+03 
5o07309E+Ol 1o4376Ll:tC2 4o38 1t28E+02 1o125U1Et03 2.73568Et03 
5o0666!:E+Ol 1o4359l:EtC2 4o37650E+02 1o1242"1Et03 2.73'i55E+03 
4.942n3E+Ol lo40299t:tC2 4.25t21H02 1.C963lf.t03 2. 70'•65H03 
'•.686C3::+0l 1.334C5c+02 4o00529E+02 lo03B60Et03 2.62073E+03 
4.41033E+Ol l.25806E+C2 3.75517E+02 9.76165Et02 2.50247t+03 
4ol21q4E+Ol lol7779E+C2 3 o 5 016 5 E + 0 2 9.11305Et02 . 2o36366E+03 
3.tl2573E+Ol 1o09459C:tC2 3o24509E+02 8.44'-l55E+02 2o2lll8t+03 
3o523t19E+Ol 1o00924!:+02 2o98583Et02 7 o 77579E+02 2o04902E+03 
3on7e>9E+Ol 9o2229LEt01 2o72431E+02 7o09463E+02 1.87975Et03 
2o908uCF.+Ol fi.34155E+C1 2o46l01E+02 6.40826E+02 lo70523E+03 
L.59753E+Ol. 7.4517-1t:+C1 2ol964"4E+02 5. 7Ul48E+02 lo5268'l[+03 
2. 2·84 7 'H' + 0 l 6o55616Et0l 1.931C5E+02 5o02672E+02 lo34581E+03 
1.970Y6E+Ol 5o65644Et01 1o665l[Et02 4.33373E+02 1.16272E+03 
lo6557EE+Ol 4o75227E+Cl. 1.39833E+02 3.636!l7E+02 9o77862E+02 
lo 33761E+01 3o83913E+C1 lo12928E+02 2.93836Et02 7o90541E+02 
lo0ll61E+Ol 2o9034CE+01 8o53860E+Ol 2o22153E+02 5o98126E+02 
6o65899E+O~ 1o9llOCE+Ol 5o61969E+Ol 1o46204E+02 3.93731E+02. 

1.;785l2E+04 
1.734Stlf:+04 
L6U41:1Ct+04 
1.63982c:+04 
1.606 32t- +04 
l. 600 tl3E +0 1t 
1.6tld56t+04 
lo77276E+04 
1o "IH044E t04 
1o 78851E+04 
1o 79697[ t04 
1.80':>85£:+04 
1.89292[+04 
2.0lUl5t:+04 
2o07562[+04 
2o08329E+04. 
2o05085L:+04 
1o9~461Et04 

r o8892tH:t04 
lo768A6E+04 
lob2686E+04 
l.4664!:lE+04 
1.29052i:+04 
lo10120t:+04 
8o99634E+03 
6.B4664E+03 
4o50093E+03 

~ 

c 
;;c: 
I 

(JI 
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l 
EXAMPLE PR~tlLF.M O~E 

BALft~CE TABLE FOR ZCNE 

SOURCES 

GROUP 
1 
2 
3 
4 
5 
6 
1 
H 
9 

10 
ll 
12 
l3 
14 
15 
16 

SUM 

LOSSES 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
(). 
•0 .• 
·o. 
(J. 

o. 
o. 
o. 
o. 

FIXED 

GROUP SEC GA~MA PROG 
1 {). 
2 o. 
3 ·0. 
4 •0 .• 
5 o. 
6 ·0. 
7 o. 
8 ·0. 
q 0. 

10'. 0. 
ll 0. 
12 · o·. 
13 o. 
14 0. 
15 o. 
16 o. 

SUM 0. 

SUMMARY 

GRO~P DhLANCE 
1- U:S S/ S GURC E 

1 -4.3'1lBE-OE. 
2 -'l'.1020E-OE. 
3 -S..'lJOSE-08 
4 -·1.2117E-07 
5 -·1.. 1 27'1 E-o-, 

F ISS !UN 
2.0400E-01 
'3 .4400E:-O 1 
1.680DE-01 
1.1lOOOE-01 
'l.OOOOE-02 
1.4000E-02 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
1.000JE+OO 

OUT-S:11TTEK. 
1. 233:J!:-0 l 
z.u34n:-ot 
2.'o660E-01 
3.lll6:lE-O 1 
4.U725E-01 
5.1392F.-01 
4.'1403[-01 
4.1108E-Ol 
4. 43 50t:-o 1 
3 • 1.9<J41:-0l 
3.0356E-Cl 
2.9373E-01 
2.7109f:-01 
2. 24'l6E-O 1 
2.1907E-01 
o. 
5.1071!7.+00 

REACTIONS 
PER CC. 

3.36'l7E-04 
8.Sl36E-04 
6.41 17E-04 
1.294<Jt:-03 
1.7321E-03 

GUT:'):JT FOR EX/\''lPLE Pi\08LE.1 Of.IE (Cont.) 

!EXCEPT ~HERE lNDlCATEO, RESULTS ARE INTEGRATED OVER ENERGY AND VOLUME! 

GAMMA PRODUCTION 
c. 

TIME AoSORB 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TOTAL 
RE~CT!C~S 

1. 3102:E-0 1 
3.36CoE-01 
2.5333-'E-01 
5.1109E-01 
6.8374E-Ol 

c. 
c. 
o. 
o. 
c. 
c. 
c. 
c. 
c. 
c. 
o. 
o. 
c. 
o. 
c. 
o. 

BUCKLING ABS 
1.5C<;5!:-02 
2.95721:-02 
1.'•2C3c-02 
l.oC 11E-02 
1.32C5E-02 
7 .3633E-03 
4.3561::0-03 
4. 3 706E-03 
3.~4C3E-C3 

2.4eC2E-03 
2.:JCC1E-03 
1.9l:64E-03 
l.831CE-03 
1.34641:-03 
l.3844E-03 
l.7362E-03 
l.2236E-01 

FISS NEUTRON 
PRDDvCTION 
3.06C3F.-03 
5.5729E-03 
2 .9778E-03 
4.0<J'i9E-03 
4.9Cl0E-'03 

ABSORPTION 
1. e.77<JE-03 
z.e954E-o3 
l.6156E-03 
2.5211E-03 
3.17tl3E-03 
3.9501E-03 
5.2107E-03 
8.2291E-03 
1.8915E-02 
2. 6798E-02 
3.4124E-02 
3.3695E-02 
1.4512E-02 
2.2014E-02 
6.9208E-02 
J.l990E-01 
5.6865E-Ol 

TOTAL FLUX 
PART.-CM 

1.2469E+OO 
2. 546lE+OO 
1.4438E+OO 
2.C590E+OO 
2.C905E+OO 

IN-SCATTERit\G 
o. 
6.7688t:-02 
1.3573E-01 
2.5959F.-01 
4.361-BE-01 
5.20l.8F.-Ol 
5.10661:-01 
4.9182E-01 
4.74<HE-Ol 
3.8453i:-Ol 
3.4387E-Ol 
3.333BE-Ol 
2.9159E-Ol 
2.5121E-01 
2.'l182E-Ol 
3.1393E-01 
5.1071E+OO 

LEFT LEAKAGE 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

AVE. FLUX 
P/C1'**2-fo/EV 
4.5126E-04 
4.0313E-03 
7.3153E-03 
1.0432E-02 
l.7653E-02 

SELF-SCATTER 
7.8361E-C3 
4.9700t:-02 
5. ll52E-03 
1.2697E-Ol 
1.'l331E-01 
1.4152E-Ol 
l.2400E-01 
7.304lE-02 
8.656!:lE-C2 

-6.6374E-03 
-1. 7368E-02 
-7.269BE-03 
-1.8105E-02 
-3.1313E-02 
9.2207E-03 
3.8354E-01 
l.1201E+OO 

RIGT LEAKAGE 
6.2726E-C2 
9.5.l52E-02 
4. 13 11 E -0 2 
3.9455E-02 
2.2S48E-02 
B.'l466E-03 
6.5~54E-03 

8.1414E-03 
8.5601E-03 
5. 3146E-03 
4.1875E-03 
3.'l920E-03 
4.1590E-03 
2.8948E-03 
2.1600E-03 

-7. 7115E-03 
3.0899E-Ol 

Tll r AL 
2 .O'•OOE-01 
4.1169l-Ol 
3.0373t:-ot 
4.3'J59f-01 
5 • ~ f>l tll:- 0 1 
5o Jlt 18L- 0 l 
5.l066F.-01 
4.9182<·-01 
4.7491E-01 
3.8453"-01 
3.4387E-Ol 
3.3338~-01 

2.915'lE-01 
2.5121E-Ol 
2.9182E-01 
3 .13<)3=-01 
6.1071E+OO 

TOT :\L 
2.C400E-01 
4.1169<:-01 
3.0373E-01 
4.3959F-Ol 
5.2618E-01 
5.3418[-01 
5.1066E-01 
4.'l182t-01 
4.7491E-01 
3.8453::-0l 
3.43B7E-01 
3.3338t'-Ol 
2.'l159E-01 
2.5121E-Ol 
2.9182E-01 
3.1393!::-01 
6.1071E+OO 

Ul 
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~ 

6 -'1 ,95HClE-07 l.670'•E-03 6.5':)39 
1 -;)..731/[-0'f 1.~789i:-C3 6.232'• 
:3 -l.l43lE-07 1.3'J'l3~-C3 5. 521') 
9 -l.'i0S7C:-Ol 1.390/t-03 5.489o 

10 -1.sz~st:-o1 9.J75tlE-C4 3.7010 
ll -i ·'·0'1/C.-07 e.ll45E-04 3.2031 
1.? -L3511E-07 8, 1104E-C4 3.2015 
13 -1.3640E-07 6. '/76SE.-C4 2. b 1'·9 
14 -1.2972E-07 5. 46 33E-04 · 2.1566 
15 -l.0404E-07 7. 5366E-C4 2.9750 
to 4.2923E-07 1.7tl2CJE-G3 7.0344 

su:-1 -L1266E-07 l.7216E-02 6.7959 

jUT PUT FJR E X/\;·IPL E PRuRLE•i ,Jf-!E 

-01 6.07<;2t:-03 1.4t:J94E+OO 
-01 7.<lt,54:.:-C3 1.1~87E+OO 
-01 l.3359E-02 1.C354Et00 
-Ol 2.Yel!3::-oz <J.7665E-Ol 
-Ol 3.9377E-02 6.3469E-Ol 
-01 4.75Clt-02 5.2tl98E-Ol 
-01 3. 7f:4<JE-02 5.2409E-Ol 
-01 2.2725C:-02 4.6396E-Ol 
-01 4.0t99E-02 3.561lE-01 
-01 l.2(:'H:E-01 '•. 2034E-01 
-o1 6.0C59E-01 7.1290E-01 
+00 9.9332E-Ol l.7688E+Ol 

(Cont.) 

4.5459E-02 
2.0966E-Ol 
1.0706F.+CO 
5.4981E+OO 
2.2970E+01 . -~ 
6.7003E+Ol 
1.89671::+02 
5.8767E+02 
l.5036E+03 
3.5496E+03 
1.8062E+04 

c:: 
;c; 
I 

c..n 
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1 
EXAM?LE PMCBLEM O~E 

BALA\CE TAHL~ FOR lCNE 

SOUR-:t:S 

GROUP 
1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
ll 
12 
13 
14 
1'5 
16 

SUM 

LOSS::S 

GROU? 
1 
2 
3 
4 
5 
6 
1 
!I 
9 

10 
11 
12 
13 
14 
15 
16 

SUM 

SUMMARY 

o. 
o. 
o. 
o. 
0~ 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

FIXED 

SEC GAMMA PROD 
o. 
o. 
o. 
o. 
o. 
o. 
0-
o. 
0-· 
o. 
0. 
o. 
o. 
0-
o .• 
o. 
o. 

GROUP ti~LANCE 
1-LU:OS/SOURCE 

1 o. 
2 1.'1688E-06 
3 <J. 3l-'4E-07 
4 !l~9404E-07 

5 9.l043E-07 

2 

FISSION 
o. 
o. 
0. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

OUT-SCI, T TER 
2.S274E-03 
3.0!l96t:-o3 
2.7221E-03 
l.~4L~[:-03 
1.l!l93E-03 
4 .40631"-04 
3.0t192E-04 
2.5657!::-04 
2.36!l6t:-o4 
2. i.460f'-04 
l.9'179l:-04 
1. 77 29E-C4 
1.7299£:-04 
1.62971:-04 
1.27 24t-04 
o. 
1.376.4E-02 

REACTIONS 
!)ER CC. 

1. qo su::-o4 
4.9862E-04 
3.1660E-04 
6.0874E-04 
6.9289E-04 

OUTPUT FJr< UAi'iPLE PR08LE.'i ONE (Cant.) 

!EXCEPT WHERE INDICATED, RESULTS ARE INTEGRATED OVER ENERGY AND VOLUME! 

GAMMA PRODUCTION 
c. 

T II'.E ABSORB 
o. 
o. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TOTAL 
REACT IO.'lS 
6.H5CE-03 
l.Bl3E-02 
1.c9q3e-o2 
2.1137E-02 
2.4051lE-02 

c. 
c. 
c. 
c. 
c. 
c. 
c. 
c: 
c. 
c. 
c. 
c. 
c. 
c. 
a. 
c. 

BUCKLING ABS 
7. H72E-C4 
1.7183!:-03 
1.0C11E-03 
1.3212f-03 
l.4C95E-03 
t.4ce<Jc-o3 
1.136CE-03 
1.0158!::-03 
9.3-/SbE-04 
6.0c75E-C4 · 
5~0544f:-04 
4.9884~-04 

4.3219E-04 
3.2856E-C4 
3.9866E-04 
8.4406E-04 
l.44COE-02 

FI~S NEUiRON 
PRODIXTION 
o. 
o. 
o. 
o. 
o. 

ABSORPTION 
5.8241E-05 

-5.5511E-17 
1. 951.7E-06 
5.4381E-06 
l.699CE-05 
3.1473E-05 
9. 80.70E-06 
4.2762E-06 
1.1U43E-05 
1.5329E-05 
2.1282E-05 
3.58SOE-05 
5.5208E-05 
7.C855E-05 
1.3756E-04 
8.6143E-04 
1. 3376E-03 

TOTAL FLUX 
PART.-CM 

6.0746E-02 
1.4197E-Ol 
8.5174E-02 
1.2884E-Ol 
1.4088E-Ol 

IN-SCATTERII'\G 
o. 
2.0513E-03 
2.3353C:-03 
3.0033E-03 
2.0324E-03 
1.2484E-03 
4.40631:-04 
3.0!l92E-04 
2.565"/E-04 
2.3686E-04 
2.1460E-04 
1.9579!:-04 
1. n 29t:-04 
l.7299E-04 
1.62nE-04 
l.2724E-04 
l.3764E-02 

LEFT LEAKAGE 
-6.2726E-02 
-9.5752E-02 
-4.l311L:-02 
-3.9455E-02 
-2.2548E-02 
-8.9466E-.03 
-6.~554E-03 
-8.1414E-03 
-8.5601!:-03 
-5.3146E-C3 
-4.1 !:115E-03 
-3 .4920E-03 
-4.l590E-03 
-2.8948E-03 
-2.1600E-03 
1. 7115E-03 

;.3.0899E-Ol 

Ave·. FLUX 
P/C~**2-MEV 

2.4993E-04 
2.5555E-03 
4.9061E-03 
7.4211E-03 
1.3525E-02 

SELF-SCATTER 
4.0293E-03 
1.4223E-02 
!l.26CJOE-"03 
1.9189E-02 
2.2il52E-02 
8.5608E-03 
6·.855lE-03 
S.5761E-03 
5 .l43HE'-03 
3 • 2 ~ 9 'J E - 0 3 
2.6901E-03 
2. 7100E-03 
2 .• 3666E-03 
l.8352E-03 
2.2456E-03 
S.Ol!l!lE-03 
l.l4U2E-Ol 

RIGT LE·AKAGE 
5.9363E-02 
9.2'1'l'>E-02 
3.992lt-02 
3.9l90E-02 
2.2764E-02 
8.2'i41E-03 
5.54131:-03 
7.1736E-03 
7.6304E-03 
4. 7148E-03 
3.6-f%E-03 
3.4757E-03 
3.6"/SCJE-03 
2.5054E-C3 
1.6595E-03 

-9.2897E-03 
2.9325i:-Ol 

·.• 

TOTAL 
o. 
2.0'i13E-03 
2.3353:0-03 
3.0033i:-03 
2.8324.:-03 
l.2484E-03 
4.4063t:-04 
3.0tl'l2E-04 
2. 5657[-04 
2.3686E-04 
2.1460~-04 
1.957CJ<::-o4· 
1.7729(-'-04 
1.7299£:'-04 
t.6Z97c-04 
1.2724E-04 
1. 3764E-02 

TOT hL 
-1.2'l82F-09 

2.0'>13E-03 
2.B53i:-03 
3. GO 3 3E- 03 
2.8324E-03 
1.24841:-03 
4 .4063t-04 
3 .Od92E-04 
2. 565 7E-04 
2.3686E-04 
2 .l460E-04 
1.9579E:-04 
1.7729f:-04 
1.7299E-04 
1.6297E-04 
1.2724E-04 
1.3764E-02 
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JUT PUT 
6 1.0'il4E-06 £ • t.O 1 5 t.- 0 4 9.C329t:-o3 0. 
7 3.'11~75[-06 2.Ci66lf-04 7.1738[-03 0. 
8 4 .u4&t, c:-c& 1.<,81ll'-C4 ?.8370E-03 o. 
9 5.5399!:-06 t.ss·n:::-o4 '5.3925E-03 o. 

10 4.74A4E-o~> 1. 00 5 lt.-04 3.489HE-03 0. 
11 4.4<J<J9E-06 tl.3727E-05 . 2.CJ07lE-03 o • 
12 4.7905E-06 8.4189E-05 2.S232E-03 o. 
13 4.7901E-06 1 ... n lF.-os 2.5948E-03 o. 
14 4.01.26 E-06 5 .'l58tii:-C5 · 2. C690E-03 0. 
15 4.3.125E-06 7.230CE-05 2.5Hl'•E-03 o. 
16 8.177!!£-07 1.6935E-04 5.8!l02E-03 o. 

SUM 1.6.?64E-06 3. 7419E-03 1. 2993E-O 1 o. 

F :12 EX,Ll.,·IPLE Pi<JBLE!'l Oi'JE 

l. C43<.JE-O 1 
ti. 1.3 L 9E-02 
7. C915E-02 
6.5467E-02 
4.2367E-02 
3.5294E-02 
3.5001E-02 
3.C'519E-02 
2.3501E-02 
2.8515E-02 
6.2ll2E-02 
l.l370E.+OO 

(Cont.) 

3.6223F-C2 
1.6729E-Ol 
8.3363E-Ol 
4.1900[+00 
1.7431E+Ol 
5.0H24E+Ol 
1.4401E+02 
4.3948E+02 
l.l281E+03 
2.7375E+03 
L.7890E+04 

:!:... 
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1 
EXAMPLE PRCflLEM GNE 
BALA~CE TAuLE FOR ZCNE 

SOURCES 

GROUP FIXED 
1 o. 
2 o. 
3 o. 
4 o. 
5 o. 
6 o. 
7 o. 
8 o. 
9 o. 

10 o. 
11 o. 
12 o. 
13 o. 
14 o. 
15 o. 
16 o. 

SUM O. 

LOSSES 

GROUP 
1 
2 
3 
4 
5 
6 
7 . 

8 
9 

10 
11 
12 
13 
14 
15 
16 

SUM 

SUMMARY 

SEC GAMMA PROD 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

GROUP ~ALANCE 

1-LUSS/SOURCE 
1 o. 
2 a. 75nc-o7 
3 2.7327E-07 
4 4.049ot:-07 
5 6.6776E-07 

3 

f-ISS lUN 
o. 
o. 
o. 
o. 
o. 

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

OUT-SCATTER 
5.5849c-02 
q .214 7[-02 
1.0731!:-01 
1. 32 2"/E-01 
i..l715l-01 
9.U633E-02 
8.£55h-02 
1.2023E-02 
b.~t20 7E-0.2 
s.qo41E-02 
S.4514E-02 
4.9658E-02 
4.6278E-02 
4.3245E-02 
3.7407<:-02 
o. 
l.ll23E+OO 

REACT IONS 
PER CC. 

8. 31 72~-05 
2 .9114<:-04 
2.8510E-04 
6.46C7E-04 
9.8067E-04 

OUTPUT F:~·R DAi:iPLE PI~OBLE:·:j Or~E (Cont.) 

!EXCEPT WHERE INDICATED, RESULTS ARE INTEGRATED ~VER ENERGY AND VOLUMEI 

·GAMMA PRODUCTION 
c. 

TIME ABSORB 
o. 
o. 
0 •. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TOTliL 
REACT IONS 
6. l 730E-02 
2.1608E-01 
2.1160E-Ol 
4. 7952E-Ol 
7.l601E-Ol 

o. 
a. 
o. 
c. 
c. 
c. 
c. 
c. 
o. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 

BUCKLING ABS 
4.0l:57E-03 
l.l471E-02 
4.9 73 n:-03 
·6 .2413E-03 
6.882YF.-03 
4. 1-t2c5E-C3 
3.5C<;U:-03 
2.8884E-03 
2.5539E-03 
l.64C2E-03 
l • 3 7e 4 f.- 0 3. 
1.37<;5E-C3 
1.16<;81:-03 
9.1229E-04 
l.l<l27E-03 
3 .7325E-03 
5.8418E-02 

FISS NEUTRON 
PROOUC TION 
o. 
o. 
o. 
o. 
o. 

AOSORPTI ON 
-1. 4775E-02 
-l.2892E-02 

4.4409E-16 
8.8818E-l6 

-1.3323E-l5 
1.3323E-15 
3.1086E-15 

-6.2172E-l5 
2.6645E-l5 

-1.3323E-15 
-9.5922E-05 
-1. 7764E-l5 
4.l692E-05 
6.5030E-05 
1.7003E-04 
l.3541E-03 

-2.6132E-02 

TOTAL FLUX 
PAtH.-CM 

3.8875E-OL 
l.l91CE+OO 
7.2284E-Ol 
l.l778E+OO 
1.5022E+OO 

IN-SCATTERING 
o·. 
3.9113E-02 
9.1303E-02 
l.2489E-Ol 
1.3227f'-01 
1.1715E-Ol 
9.B633E-02 
8.2557E-02 
7.2023E-02 
6.4207E-02 
5.9041E-02 
5.45l4E-02 
4.9658E-02 
4.6278E-02 
4.3245E-02 
3. 7407E-02. 
1.ll23E+OO 

LEFT LEAKAGE 
-5.9363f.-02 
-9.2995E-02 
-3.9921E-02 
-3.9190E-02 
-2.2"(64f:-02 
-8.25411:-03 
-5.5413E-03 
-7.1736E-03 
-7.6304E-03 
-4.7l48E-03 
-3.6796E-03 
-3.4757E-03 
-3.6759E-03 
-2.5054E-03 
-1.6595E-03 

9.2897E-03 
-2.9325E-Ol 

AVE. FLUX 
P/CMU2-MEV 
7.4825!:-05 
l.0030E-03 
1.9478E-03 
3.1738E-03 
6.7467E-03 

SELF-SCATTER 
2.0656E-02 
1.36t!3E-Ol 
l.0429E-Ol 
3.47l5E-Ol 
6.10A6E-01 
6.8l'tOE-01 
5.5d47E-Ol 
4.7271E-Ol 
4.2594E-01 
2.6013E-Ol 
2.13(;4E-Ol 
Z.lti79E-Ol 
l.!ll32E-Ol 
1.3422E-Ol 
1.9452E-Ol 
7.5287E-Ol 
5.313C)E+OO 

RIGT LEAKAGE 
1.4224E-02 
4. l383E-02 
1.8937E-02 
2.5576E-02 
3.1000E-02 
2.2341E-02 
1.8l09E-C2 
l.4819E-02 
1. 2892E-02 
l:l.2404E-03 
6.9236E-03 
6.9~2'>E-03 
5.8440E-03 
4.5614E-03 
6 .1342E-03 
2.3031E-02 
2.609"/E-01 

TOTAl 
o. 
3.9113[-07. 
9.1303E-C2 
1 • 2 '• 8 'J f- 0 1 
1.3227!::..01 
1.1"/lSf.-01 
9.8633E-02 
8.255 7[-02 
7.202JE-02 
6.4207E:..o2 
5 .9041E-02 
5.45141::-02" 
4.96581:-02 
4.(:270[--02 
4.3245E-02 
3.7407t:-02 
l.ll23E+OO 

TOTAL 
-1. 5796E-09 

3.911'\E-02 
9.1303E-02 
1.24fl<J,:-Ol 
l.3227E-Ol 
1 • 1 71 Sf- 01 
9.8633E-02 
8.2556E-02 
7 .2023E-02 
6.4207f.-02 
'i.9041E-02 
5.4Sl4t:-02 
4.9658E-02 
4.6278l:-02 
4.324'lE-C2 
3. 7407E-02 
1.1123E+OO 

Ul 
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uUTPUT 
6 ll.112!10t'-(J7 l.CI51CJ~-G3 1 • e r; D 3 !- - o 1 0. 
7 8.!l1UOl:-G".' e.o36o:--04 6. 4 -, :i 3 E -0 l 0. 
8 l.02(l3:.'-G6 7. 3394::'-04 5. 4 <tl 3:: -(11 c. 
9 '-J.73L2E-07 6.603'-Ji:-04 4.9Cl<,E-D1 o. 

10 ll •. ll494t-07 4. 300 3C:-04 3.1917E-Cl 0. 
11 H.0468t-07 3 • I> 1 l 61:- 0 4 . 2.6806t--Ol o • 
12 0.0906E-07 3.6l69L:-04 2.6845E-Ol ci • 
13 7.6384E-07 3. (Jb 7 l t- 0 4 2.2764E-01 0. 
14 6.8917E-07 2.3919E-04 1.7753[-01 a. 
15 6.851:llt-07 3. ~271E-04 2.3210E-01 0. 
16 -3.6050E-06 1.0162E-03 7.5423E-01 o. 

SU:-1 5.9780E-07 8.t..230E-03 6. 4000E+<l0 o. 

Ft)R EXA:·lPLE PKOBLE1'l Qr,:E 

t.2243E'~oo 

9.8705E-lil 
a.z472E-01 
7.3522E-01 
4.7526E-01 
3.9'-J29E-Ol 
3.9972-E-01 
3.3896E-Ol 
2.6435E-Ol 
3.4560E-Ol 
1.1009E+OO 
l.2078E+Ol 

(Cont.) 
l.9873E-C2 
9.499:Cf:-C.2 
4.5354E-Ol 
2.2013c+CO 
9.14761:+00 
2.6899E+01 
7.6938E+Ol 
2.21:l35E+02 
5 .•H61E+02 
l.552H:+03 
l.41:l34.=+04 
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1 
EXA~PLE P~CBLEM ONE 
bALANCE TA~LE FCR ENT1HE ~YSTEM 

SOUkCES 

GROU? FIXED 
1 o. 
2 o. 
3 o. 
4 o. 
5 o. 
6 o. 
7 o. 
ll o. 
9 o. 

10 o. 
ll o. 
12 o. 
13 o. 
14 o. 
15 o. 
16 o. 

SUM o. 

LOSSES 

GROUP SEC GAMMA PROD 
1 o. 
2 o. 
3 o. 
4 o. 
s o. 
6 o. 
7 o. 
0 o. 

·q o. 
10 o. 
11 o. 
12 o. 
D o. 
14 o. 
15 o. 
16 o. 

SUM o. 

SUt-'MARY 

GROUP I!ALANCE 
1-LI~S S/ S CURC E 

1. 1.49211:-13 
2 1.2079E-13 
3 1.0658E-13 
4 1.2079E-l3 
5 1.20HE-13 

FISSION 
2.C400f.-01 
3. 4400E-O 1 
1.6800E-Ol 
1.U000f:-Ol 
'I.OOOOt:-02· 
t.4oooE~02 

0. 
0. 
o. 
o. 
o. 
o. 
o. 
0. 
o. 
o. 
l.OOOOE+OO 

OIJT-SCf,TTEK 
l.U168E-01 
3.71:!71£.:-01 
3. 5664E:-O 1 
5.158lr_-01 
6.05591:-01 
6.1300::-0l 
5.1690[-01 
5.4336[-0 l 
5.0794f:-01 
4.092GE-Ol 
3. 58.2 7£-01 
3.4356C-01 
3.17541:-01 
2.68371:-01 
2.5661E-01 
o. 
6.2331E+OO 

REACT IONS 
PER CC. 

1.7186[-04 
4.8603i.:-04 
4.0620E-04 
8.63511:-04 
l.2254E-03 

UUTPUT Fi)R EXAi,lPLE P?-OBL.E:·l o:,E (Cont.) 

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

GAMMA P~ODUC TION 

TIME AESORB 
o. 
o. 
o. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TOU.L 
REACTIONS 
2.Cl36E-Ol 
5.c946E-01 
4. /593E-01 
l.Cll7E+OO 
l.'t3SBE+OO 

c. 
c. 
c. 
c. 
c. 
G. 
c. 
c. 
c. 
G. 
c. 
c. 
G. 
c. 
o. 
c. 
I~ • 

BUCKLING ABS 
2 .0'13bt-02 
4.2761t-C2 
2.017tJE-02 
2.3574E.:..C2 
2.14'182-02 
1.3259~-02 

9.5Cl2.E-03 
8 .2?t,9E-03 
7.4 318E-03 
4.72711:-03 
3.8839E-03 
3.8t,47E-03 
3.433Ci:-03 
2.~872::-03 

2 .9758E-03 
6.3128E-03 
1.95181:-01 

FISS NEUTRON 
PROOUCfiON 
3.06C3E-03 
5. 5729E-C3 
2.9718E-C3 
4.0<;99E-03 
4.9ClOE-03 

AB SORPTI 01\ 
-l.2839E-02 
-9.9964E-03 

l.6176E-03 
2.5265E-03 
3.1953E-03 
3.'l!316E-03 
5.2206E-03 
8.2334E-03 
1. 8926E-02 
2.6814E-02 
3.4049E-02 
3.3731E-02 
1.4609E-02 
2.2150E-02 
6.9515E-02 
3.2212E-Ol 
5.4385E-Ol 

I N-SCA TT EH 11\G SELF-SCATTER· 
o. 3.2522E-02 
1.0885E-Ol 2.0075E-01 
2.2937E-Ol l.1767E-01 
3.1:!74!JE-01 4.9341E-01 
5.7128Lc-01 8.2702E-01 
6.JI:l58c-01 l:l.3147E-01 
6.0973E-01 6.8<J32E-01 
5.7469E-01 :i.5133E-01 
5.47l9t-01 5.U6~E-01 

4.4898E-01 2.5675E-01 
4.0312E-Ol . 1.9896E-01 
3.8tl09E-01 2.1423E-Ol 
3.4142t-01 1.6~5!:lE-01 

2.<J767E-01 1.0474E-01 
3.3523t-01 2.059UE-Ol 
3.5146E-Ol 1.1414E+CO 
6.233lt+OO 6.54R8E+OO 

LEFT LEAKAGE RIGT LEAKAGE 
o. 1.42241:-02 
o. 4.1383E-02 
o·. 1.8937E-02 
o. 2. 55 76E-02 
o. 3 .1000E-O£ 
o. 2.234lt:-02 
o. 1.8109E-02 
o. 1.4819E-02 
o. 1.2892E-02 
o. 8.2404E-03 
o. 6.9236E-03 

. 0. 6.9529E-03 
o. 5.8440E-03 
o. 4.5614E-03 
o. 6 .l342E-03 
o. 2.3031E-02 
o. 2..6097E-01 

TOTAL 
2.0400[-01 
4.528~E-01 

3.9737['-01 
5.674Rf-Ol 
6.6128!-01 
6. 5?.52:·-01 
6.097.11.-01 
5. 7469E.:..Ol 
5.4719.0-01 
4.4U98E-Ol 
4.0312t-01 
3.8809E-Oi 
3.4142E-01 
2.9'167E-01 
3.3523E-01 
3.5146E-Ol 
7.2331~+00 

TOTAL 
2.0400:0-01 
4.52fl5E-OI 
3.973 7t:-Ol 
5.n748E-01 
6.6128L-01 
6.52513<:-01 
6.0973t--Ol 
5.7 1.690:-01 
5. 4 7 19f_- 0 l 
4.4B98c-01 
4.0112t-01 
3.8H09E-Ol 
3.4142E-01 
2.9./67E-01 
3.3523E-01 
3.5146E-Ol 
7 .233lE+OO 
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6 7 .[llf>OE-14 1.2362::-CJ 
7 B.Szl,'.i[-1', l.Cid5<:"-03 
A Cl.2Hl£-14 'J. '·13 j::-04 
9 <~.52&')1:-14 a.'il't!J:C-c4 

10 &. 3<J'·<J~-14 5.'112&E-04 
ll 5.684H-14 :,.tJ46SL:-04 
12 '5.6843[-14 5.(J4l:l6!::-04 
13 7.8160E-14 4.2480£-04 
14 5.&843£:-14 3. 37'3')£-04 
15 4.973!iE-l4 4.~414F.-04 

16 1.2790E-l3 1.~491[-03 

SUM H.S265E-14 l. L373E-02 

JUT PUT FOR EXA;:JPLE 

1. '•4H5E'•OO 6.07CJ2t:-J3 
l.£7lt.E+-OO 7.9454c-J3 
1.l029E+-OO 1.33ss::-n 
1.C44Sc+-OO z.<Jete::-n 
6.CJ276E-01 3.9377t:-02 

.5.9126£-01 4.75ClE-02 
5.CJ152E-01 3.7t:4<J<:-oz 
4.CJ773E-Ol 2.2 725E-::>2 
3.952oE-Ol 4.0t'l9E-02 
.S.3211E-Ol l.ztc;6E-Ol 
1.463')E.,OO 6.0C5<Jc-Dl 
1.3326E.,Ol 9.'n32E-Ol 

P:~OBL E:-·1 Of-!E (Cont.) 

TIME REQUIREG FOR OUTPUT= l.020E-02 MIN. 
TOTAL PROBLEM TIME= 3.570E-Ol MIN. 

I 
+:> 
~ 
I 



--------

l 

ENJ-GF-Fl_E fOUND WHILE READING INPUT 

ANlSN-L FINISHED 

uUTPUT FOR EXAi'~PLE PROBLE1'l O(JE (Cont.) 

--~-~-·----------·----· ·-
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I~OR- 15 -52- September 20, 1973 

CRT OUTPUT FROM EXAMPLE PROBLEM ONE (Cont.) 

EXAMPLE PROBLEM ONE 
AVERAGE ENERGY DEPENDENT FLUENCE FOR ZONE 2 

E+05,------'----------------------------'---, 

~ E+~! 
.z. • 
~ .... 
en 
w 
...J 

~ 

~ 
"-

E·'' .. 

EI-OG Y • t£Y 



MllR-15 -53- September 2Q, 1973 

CRT OUT!JUT FROi'l EXAivlPLE :::ROB!_Ei'~ ONE. (Cont.) 

EXAMPLE PROBLEM ONE 
AVERAGE ENERGY DEPENDENT FLUENCE FOR ZONE 3 

E+OS,,------------------___.:.----------------1 

~-

~ 
N • 
~ 
'-' 

c.n 
~ ..... 
;.= 
$ 
Q. 

t: +: ~ 

- .. r ...... 

~-05 1------~~----~~----~~----~~----~~----~~----~~----~~----~~----~L-------L -- -- - ~ 
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ivJOR- 15 -54- September 20, 1973 

CARD INPUTS FOR EXAMPLE PROBLEM TWO 

~XAMPLE PROfLE~ T~n 

bASIC 3D L~ 3 4 46 3 G NO YES DISTRibUTEC-SOURCE 1.0 5Z 2Rl-5 lOG 1 4. 
NC 32 SPiil-:1<!;: '~I:FLECflUt\ yt,~CUUr\ 3l 30 45 3Z YES 12 YES 1\iC NO LAST 

RACII 45110. Ln~l lCNE ~5Rl LAST MATERIAL 1 LAST PF 1+3 8 0 1+3 8 5 
LAST t-'IX 1 ~E 0 3 8.47-'l LuST SOURCE 10R1 3~Z ./ 0 l 43Z LAST 
E: 1\0 



.. 

1 

EXA~PL~ P~CULFM TWO 

BASIC PARU•ETt:kS 

30 ~UMOE~ NEUfKUN GROUPS 
1~· ~Ut-!OE~ GA:~tJA GROl:i'S 

3 TUT~L CRCSS SECTIUN POSITION 
4 SELF~sc~TilR CROSS SECTION POSITION 

48 LENGTH OF CKO~S SECTION TABLE IPER GROUP) 

J ~AX LEGE~URE CRUER 
0 1\0. ISOTLPCS INPUT ON CARDS 

NO CKUSS SECTIGNS PRINTED 
YE:> LIIIRAKY T /,PI: UNLO/•DED 

DEST. S. PROHLE~ TYPI: 

l.OOOE+OQ FIKCD SOU~C~ NORMALIZ~TION 

•) SHHL SCUo·.(.f:: - UHERVAL 
O. K FOK SEARCH 
0. ALPH~ FOR SEARCH 
0. FIRST GUESS uF EI~ENVALUE 

o. 
l.OOOE-05 
l.JOOE-05 

100 
. .l. 

~o·.OOOE+OO 

NO 
3.2 

SPHERE 
REFU:C T l CN 

EIGEI\VALUE tJUUIFIER 
CVER-ALL I~TlGKAL ACCURACY 
POINT ACCURACY INilT USED IF lEROI 
~t.l •• I M[i< [ Tl:RA T IONS 
~AX. OUTEK IT~RAfiONS 

~A X • RUN N I r-.. G ri M t I M IN I I Nll T USED I F l E R 0 I 
AfJJOINT PP.Ut;Lf.M 
CRDER CF A~GULAR CUADRATURE 
GEOfo(ETRY 
LI:FT HOU~OARY CONDITION 

VlCUL~ RIGHT BCUNCA~V CONDITION 
0• CVLir.;CER UR PL~NI: HEIGHT FOR BLICKLING CORRE.CHON IZERO IF NOT USEDI 
0. PLANE DEPfl' FUR tlUCKLit~G CuRRE:CTl.ON llERO IF NOT UStDI 
O. T~A~~VER~E DlKENSION FOk VOID STREAMING CORRECTION IZERC IF NOT USEOI 

~D HIGHEST NO. N[UTRON GROUP W~ICh WILL BE ~ALCU~ATEO 

L~ hlGH~ST NO. GAM~A GdOUP WHICH hiLL BE CALCULATED 
NC CALCULATEO JISACVANTAGE FACTO~S 

NC .CRT PLOTS GF POSITION DEPENCENT FLUX 
NC CRT PLOTS CF ENERGY DEP~NDENT FLUX 

YES EXPANOEC BALANCE TABLE 

12 PUNCH ENERGY CEPENDENT FLUX FOR CLYDE 
YES PUNCH LE~K~GE SOUKCE FOR MORSE-L 

NO PUNCH Al~ECU CALCULATION FOR MORSE 
~0 PRINT ANGULAR FLUX 

OATE 
CLOCK 
VERSION 

R 09113/73 
09*09*31 

2 

<=: 
;;;o 
I. 

I 
Ul 
Ul 
I 

(/) 

m 
'0 
rl' 
m 
:::; 
0" 
m 

' 
N 
0 

-



--~- ------- ---~ -·-

OUTPJT FK01'i EXAPiPLE PKOBLE.; THO (Cont.) 
1 

I~lTlAL GECMETRICAL DESCR!PT!CJN 

ZONE P.ATEiUAL I l'tTEi<VAL ourER i~ADIUS RAD MODIFIER DEN FACTOR OUTE:R AREA VOLUME 
o. o. 

1 1 l 2.222221:-01 o. 1.0CCCOE+OO 6.20562E-Ol 4.59675E-02 ~ 
c; 

2 4.44444E-01 1.0CCOOE+OO 2.48225E+OO 3.21773E-01 :::0 

3 6.66667£:-01 1.0CCOOE+OO 5.58505E+OO 8. 73383E-01 
I 

4 !l.888&9E:-O l 1.0CCOOE+OO 9.92898E+OO 1.700f30E+OO lil 

':> 1.11111i:+OO 1.0CCOOE+OO ~.55140E+01 2.80402E+OO 

(, 1.33333[:+00 1.0CGOOE+OO 2.23402E+Ol 4. l8304E +00 
I 1.555561::+00 1.0CCOCE+OO 3.04075E+01 5.ll3787E+OO 
tl 1. 71771:lt+OO 1.0COOOE+OO 3.97159E+Ol 7.76851E+OO 
q 2.00000£+00. l.OCCOOE+OO 5.02655E+01 9.97'•'15E+OO 

10 2.22222t+OO 1.0CCOOE+OO 6.20562E+01 1.245"12E+C1 

l 1 2 •. 44444E+oo 1 •. 0CCCCE+OO 7.50879E+01 1.52152E+Ol 
u L.66661t.+OC 1.0CCOOE+OO 8.93l..09E+01 1.82491E+01 
13 2.81:l81:l9t+OO 1.0COOOE+OO 1.04875E+02 2.15581:lE+01 
14 3. n 111 E:+OO l.OCCOOE+OO 1.21630E+02 2.514'•2E+Ol 
15 3.3D33t+OO 1.0COOCE+OO 1. 39626E+02. 2.90055E+01 

16 3.55556t+OO 1.0CGOCE+OO 1.58864E+02 3.31426E+01 
1 7 3. 77771li:+OO 1.0CCOCE:+OO l.79342E+02 3.75~5:JE+Ol 

10 4.00000i::+OO l • 0,0 0 C 0 E + 0 0 2.01062E+02 4.22442E+01 
l<.l 4.222ac:+OO 1.0COOOE+OO 2. 2407.3E+02 4.72086E+01 
20 4. 44't44E+OO 1.0COOOE+OO 2.48225E+02 S.24489E+01 I 

U1 
(j) 

;n 4.66667t:+00 1.CCCOOE+OO 2. 73668E+02 5.796'50E+01 
I 

2L 4.888H9L+00 1.0COOOE+CO 3.00352E+02 6. 37569E+O 1 
~j 5.llllli::+OO l.OCCOOE+OO 3.28277E+02 6.98247E+01 
2L, 5. 33B3t+OO 1.CCOOOE+CO 3.57443E+02 7.6l6B2E+Ol 
25 5.55556i:+OO l.OCCOOE+OO 3.87851E+02 8.2787';E+01 

t.6 5. 77 77Hi:+OO 1.0CCOOE+GO 4.19500E+02 8.96826E+01 
;u 6.00000c:+OO 1.0CCOOE+OO 4.5231l9E+02 9.68536E+Ol 
2U 6.22222E+OO 1.0CCOOE+OO 4.86520E+02 1.04 300E+02 
29 6.44 1t44t+OO l.OCCOOE+OO 5.21892E+02 t.12023E+02 
30 6.66667<:+00 1. OOGOOE+OO 5.5ll505E+02 l.20021E+02 

31 6.888891:+00 1.0CCOOE+OO 5.96360E+02 l.28295E+02 
32 7.11lllE+OO l.CCCOOE+OO 6.35455E+02 1.36U45F.+02 Vl 

CD 
33 '1.33333£:+00 l.CCOOOE+OO 6. 75791E+02 l.4"i67lE+02 -c 
34 7.55556i:+OC 1.00COOE+OO 7.1 7369[+02 t.54773E+02 rt 

CD 

35 "I. 777HJf.:+OO l.CCOOOE+OO 7.60ll:l8E+02 1.64150E+02 3 
CT 
CD 

36 8.000001::+00 l.OCOOOE+O.O 8 • 0 4 2'dl E + 0 2 1. 73803E+02 
...., 

3'1 !l.22222t+OO l.OCGOOE+OO 8.49549E+02 1.8373£f:+02 I~ 

31:l 8.44444t+OO l.OCGOCE+OO 8.96091E+02 1.939 37E+02 CJ 
~ 

34 8.666671::+00 1.0CCOCE+OO 9.43874E+02 2.0441BE+02 
40 !l.88889E+OO l.OCCOOE+OO 9.92898E+02 2.15174.E+02 <.0 

'-1 

41 9.lllllE+OO l.OCOOOE+OO 1.04316E+03 2.26206E+02 w 

42 9.33333E+OO l.OCOOOE+OO l.09467E+03 2.37514E+02 
4:S 9.5555l..t+OO l.OCCOOE+OO 1.14742E+03 2.49098E+02 
44 9. 77778f.+00 1.0CCOOE+OO 1.20141E+03 2.60958E+02 
45 1.00000£+01 l.OGCOOE+OO l.l5664E+03 2. 73093E+02 



..... 

1 
OUTPUT FR(Ji.i EXAivJPLE PRJBLEi'l THO (Cont.) 

ANGULAR QUADR~TU~E CCNSTANTS 

AtlGL CCS I rH: 1 ~u 1 WEIGHT REFL Ol~.ECT 

l -1.00000E+OO o. 33 
2 -4.1J'lli:l9['-0l l.06123E-02 33 
3 -9.~602/.t-01 l • ill l 4 'ti:: - 0 2 32 
4 -').2lf>63F-Ol 1.8030 lE-02 31 
'> -fl.8'>9ltE-Ol l .• i:l5'•40E-02 30 
6 -!J. 'oll7U2E-O 1 1.9259!lE-02 29 
7 -il. O'Hlfl:>E-0 1 <!.OL3~'5E-02 28 
H -1. 6'1 0 2'• E -0 1 2. LJ.6nE-o2 27 
') -7.2'Jil60[-JL 2.(' 1,0.5"/E-02 26 

10 - 6 • . 11 <J 1 :. E- -J l 2. 3'Hl'l?f:-02 25 
I l -(,. 30753(-]1 2.'.>1UO')f:-02 24 
l / -'l. 773'jOI:'-•Jl 2.Hlfl64E-02 23 
13 -5. lH4 76E-'J l 3.1', l7'1E-02 22 
l'• -'•-'il997f:-'J1 3.t..l'Jl.1E-02 21 
l ') -3. 73fJ7tlF-'Jl 4.40 3tf7E-02 20 
lf.· -2.l 1t3')/.f-'Jl 6.2l24'lE-02 19 
1 ( -L.0":16<J'>f-'Jl l.OOll/f-01 18 
lb L.0369~t-Ol 1.00lllE-Ol 17 
19 !.. 7'• 3~2F-01 6. tl<!'•'.JE:-02 16 
20 ~. 7.HUU£'-Ol 4.'•038./E-02 15 
21 .... 51997f'.-Ol 3.6l5lJE-02 14 
22 ':). l u '• 7 (J l-0 1 3. l4l1'1E-02 13 
23 :.. u )'j(l[-0 1 2.tlltl:, 1.f:-02 12 
24 &.30l53f:-Ol 2.'.:>-/R·J':>E-OL 11 
25 6.7CJ'Jf'.>f-01 2 • .:19 1 3 2 E- 0 2 10 
26 /.25e66E-Ol 2.24031£-02 9 
2 7 7.69024F-Ol 2.116=12E-02 8 
7.R H. 0'> ts !l ~~ E -C l l.Ol315E-02 7 
7.9 H.4H782[:-0L l.925'WE-02 6 
30 il.!l59UE-Ol l.H54ft0E-02 5 
31· 9 • 2 1 6 6 3 E -0 1 l.tl03:H:0-02 4 
32 9. ') (J 0 2 2 !:' -0 1 l.8114'•E-02 3 
33 'J.IJ<Il8'Jt-OJ 1.06l23E-02 2 

CONSTANTS fOH PI 3lSC~TTERING 

ANGL ~n l 
l -1.(•000<11::~0() 

2 -'J.:B9l!Ht-Ol 
3 -'l.:560·22E-fd 
4 -9.:2166 H:-0 l 
5 -8 • .P.'J97ZE-Ol 
6 -8.-4HHl?.I:-Ol 
7 -0 .{)91Jl1'~E-O 1 
!l. -7 •. {><)02'•£-0 l 
'J -7.25iJ66E-C1 

StT 2 
1. oor,oo !:-+OO 
'J.67742f.-Gl 
8. 70·lcA! E-0 1 
7. "141 '-14 E-O l 
6. 17 1o 19 E-0 l 
5.bC645E-01 
4.83d71E-Ol 
3. 8HJ'HE:-O l 
2.'HD23E-Ol 
1.9354C!E-01 
9. U742E-02 

~t:r 3 
-l.OOOOCE+OO 

10 -6.79975E-Ol 
11 -6 •. 307511:-01 
U -5. 7B50E-O 1 
13 -5.18476E-Ol 
14 -4.51997E-01 
15 -3.13!l78E-01 

-1.42l.09t:-l4 
-9.67742E-02 
-l.9354!!E:-Ol 
-2.90323E-Ol 

-9. 36007E- 01 
-7. ~04 2cE-0·1 
-5. 7'o8tCE-01 
-4. 09643E-0•1 
-2.555'o7E-Ol 
-l.l321CE-01 

l.6538lE-02 
1. 326H5E-01 
2. 3397CE-Ol 
3.1676EE-Ol 
3. 8490CE-01 
4.29276[-01 
4.47l37E-Ol 
4.30161E-Cl 

riT. )( cos. 

-0. 
-L.04<n.cE-02 
-l.73177E-02 
-l.66177E-02 
-1.642951::-02 
-1.634 74E-02 
-1. UC<42E-02 
-l.627CJct-02 
-L.621Ji!lE-02 
-I.6263tlE-02 
-L.62612E-02 
-1.62134r.-02 
-l.62iJS4E-02 
-1.634C3E-02 
-1. 64f>51E-C2 
-1. 7C 1t4C£:-02 
-L.03ill7f:-02 

l.03Bl7c-C2 
1.7C44CE:-02 
1.64651E-02 
1.634C3E-02 
1.62!!94[:-02 
1.62134E-02 
1.62612E:-02 
1.62o3et:-02 
1.626211:-02 
l.6279H-C2 
1.63042t-02 
1.63474E-02 
1.64295E-02 
1.t:6l77E-02 

.1.73l77E-02 
1.C497l:E-02 

c:. 
;;c; 
I 

(Jl 

I 
(Jl 
-.....J 
I 

Vl 
ro 
-o 
rt 
ro 
3 
CT 
ro 
) 

N 
0 



16 -~.74352E-01 
17 -l.036<J~E-Ol 
18 l.O 3695f:-Ot 
1<1 2.743S2E-01 
20 3. 7JU 78!:.-0 t 
2 1 ;.S1'1'11E-01 
22 5. tiJI. n E-o 1 
23 5.7f3'>0E-Ol 

2 '• 6.3G/':dc-01 
25 6.7'1'17~E-Ot 

.26 7 .7~l!6(.t-Ol 
27 7.6'1('2'•f:-Ol 
2B f:!. :> 'I(Hl 'd:. -0 1 

-29 P..4E/U2i:-01 
30 ;B.fl~<J7;!E-01 

3 1 9.2t6f.H.:-ot 
32 <l. '::i IJO 21. E -01 
H 9.1141 U'JE-01 

-3.87097E-Ol 
-4.83871E-Ol 
-4.83U7~E-Ol 

-3.P.70'J?E-01 
-2.'l0323E-Ol 
-l.<J3>'•8E-Ol 
-9.6774'2f.-02 
-1. 4210'-lf.-14 

9.67t4;>E-U2 
1.'-13~ 1tU'::-C 1 
2.'!03nC-C·1 
3. e 70'17 E -c 1 
4 .bJ!lH F-01 
~-t>00 1tSt-(•1 
(., • 7 1'1t 19 r:- (o 1 
7. 71.19·<£:-C•l 
u. '(0')6.'\ f -(o 1 
'.1.6714!;:-01 

OUTPUT Ft{J.'i E:<Af11P _E P~OBLE.-1 HIO (Cont.) 

3.59902E-Ol 
1.52755E-Ol 

-1. 52755E-01 
-3. 5Y'J02E-Ol 
-4.3Cl61E-01 
-4.47137E-Ol 
-4.Ln7tE-01 
-1.8490CE-01 
-3. ll::76eE-Ol 
-2. 3397CE-01 
-1.32bl:l5!'-0l 
-1.653!:1:'-02 

L.l321CE-01 
2.5554/E-01 
4.09643E-Ol 
5. 748GCE-01 
7.504261:-01 
9.36007!:-01 

(J1 

I 
(J1 

00 
I 

(/) 

ro· 
-o 
rt 
(!) 

3 
0"' 
(!) 
) 

N 
0 



1 

_______ ..._ ________ ;._._~------·-·--.:.._.----~------------------

(IUTP JT Fi~lJ,-'1 EXA:.-JPLE P;~OBLEi~ r;..JL) (Cont. ) 

MATERIAL CO~POSITICN 

MEO~t. ISOTOPE lOR Hl)TUREI FLUX 1-:EIGHTIN.G. P--L ORDER DENSITY 

FE 0 3 8.470000E-02 

CROSS SEC-ION LOCATIO~ ASSIGNMENTS !GIVEN MATRIX IS POSITION.OF P-O COMPONENT, OTHERS FCLLCW IN ORDERI 
MATRIX ICENTIFICATION 

l FE 0 .3 
5 MEOIA 1 

. (Ji 

I 
C.Jl 
.....:; 
I 

Vl 
CD 
-o 
r+ 
CD 
3 
CT 
CD 
) 

N 
o. 



1 

DISTRIBUTE[; suu~cE 

INT. Gf; P. · GRP. 2 G~P. 

1 o. 2.17~45E-02 0 •. 
I fH. 2 THRU IN I. 10 S.\Mc AS 

ll 0 •· o. o. 
I Nli. 12 ThRU INT. 45 SMit AS 

INT. G~ f-. '} Gi{P. 10 GR.P. 
1. o. o. o. 

I Nl. 2 THRU Hr:- • 45 SAME AS 

INT. Gr; fJ. 17 GkfJ. 18 GkP. 
l o. o. o. 

INT. 2 THP.U IN-. ..1,5 SAME AS 

INT. Gt<i-'. 25 GRP. 26 GRP. 
l o. o. o. 

IIH. 2 TH~:U INI. -45 SAI-l E AS 

INT. GRP. 33 GRP. 34 GkP. 
. l 0 •. o. o. .. 

INT. 2 TH~:U INT. -45 SAME AS 

INT. GRI>. 41 GRP. 42 GRP. 
1 o. o. o. 

INT. 2 TH~:U INT. -45 SAME AS 

TAPE INPUT - ELE.MENT l IRON 

t]UPUT Fr~0,'1 EXA;WLE PROBLE:l T\-U (Cont.) 

3 GRP. 4 GRP. 5 
o. o. 

ABOVE 
o. c. 

A !:lOVE 

11 GRP. 12 GRp. 13 
o. o. 

ABOVE 

19 GRP. 20 GRP. 21 
o. o. 

A !:lOVE 

27 GRP. 28 GRP. 29 
o. o. 

ABOVE 

~5 GRP. 36 GRP. 37 
o. o. 

ABOVE 

43 GRP. .:.4 GRP. 45 
o. o. 

ABOVE 

30 NEUTRON PLUS 15 GAI'.MA 

GRP. 6 
o. 

b. 

GRP. 14 
o. 

GRP. 22 
o. 

GRP. 30 
o. 

GRP. 38 
o. 

GROUPS P-3 

GR P. 7 
o. 

o. 

G~P. 15 
o. 

GRP. 23 
0 •. 

GRP. 31 
o. 

GRP. 39 
0 •. 

l-DIVISION 

\ 
\ 

GRP. 8 
o. 

o. 

GRP. 16 
o. 

GRP. 24 
o. 

GRP. 32 
0·. 

GRP. 40 
. 0. 

MAR.CH 1973 
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OJTPUT F;-{J!~ EX.U.:·1PLE PROBLEI·i .T\-JJ (Cont.) 
l. 

ENERGY DEPE:NCENT ~KR/lYS 

GROUP ENcKGY CELT :.-ENER 'IELOCITY FISSION INITIAL CALC LEFT ALBEDO RGHT ALBEDO 
ITO GI 0) 

3.. 
c 

l l.B000c+01 2.38bOE+OO 5.6669[+09 o. SN o. o. ::0 
I 

2 1.')612E+Ol 2.07JOE+OO 5.1&CCE+09 o. SN o. o. 
3 1 • '3 'j '• 1 f ~ 0 i 1. 7964E+OO 4 .'J662E+09 l.C701E-04 SN o. o. Ul 

4 1.1745':+0 1 1.55!11E+OO 4.5779E+C9 l.6'J01E-03 SN o. o. 
5 1.0186:=+01 1.35J3E+OO 4.2623E+09 3.9403E-03 SN o. o. 

6 U•UJ52·-•GO 1. 1 7?.1F. ~oo 3.9697E+C9 8. 7307E-03 SN o. o. 
7 7. (, (, 3 1 "+ 0 Q 1.0 llof>c +00 3 .69711:+09 1.3601E-02 SN o. o. 
B 6 • b '• 6 5 ~ + 0 G U.Bl"fOE-01 3 .4432t:+C9 Z.COOLE-02 SN' o. o. 
9 5. ·1 61tH .0: + 00 7.64HOE-01 3.2067£+09 2.7902E-02 SN o. o. 

10 5 • c 0 0 0 -: + () () 7.95~0E-01 2.96U:H:+09 4.50041:-02 SN o. o. 

11 4 • 7 0 ,,..., ; + 0 0 6.6900£-01 2.71721':+09 5. f.704E-02 SN o. o. 
12 3.5 v;? c ~oe; ?.62?01:-01 2.4920£:+09 6.6305E-02 SN o. o. 
13 2 • ') ( I() o H) 0 4. 7 300 E-0 1 2.2B44E+09 7.4306E-02 SN o. o. 
14 2.')GOUl.+OO 5.11UOE-01 2.0663E+09 1.C281E-01 SN o. o. 
15 1.'>8!l2E+OO 4. 0 710 E -01 1.8426E+09 1.CC'JlE-01 SN o. o. 

16 1.?H11HOO 3.2JIOE-01 l.6432E+O'J 9. ~ l07E-02 SN o. o. 
17 1 • 7 'j ,,, " + 0 0 2. 5 .,,,QE-0 1 1.4651E+C9 B.1ll06E-02, SN o. o. 
18 1.C10JOF.+OO 1.5'l10E-01 1.3246E+09 5.~404E-02 SN o. o. 
19 H.4090E-01 1.33UOE-01 1.2145E+09 4.(:104£-02 SN o •. o. 

I 
G) 

20 7.0710E-01 l.1250E-01 1.1135E+09 3.'i103E-02 SN o. o. 

21 5.<}/,(,Q[-01 9.4600E-02 1.0212E+C9 3.2703E-02 SN o. o. 
22 5.0000::-01 2. 7 6'·0 E-0 1 7.9053E+08 8.f607E-02 SN o. o. 
23 2.?360[-0i 1'.2360E-01 5 .293<1t +08 3.C202E-02 SN o. o. 
2'• 1.00000:-01 ll. 73•>0E-02 2 .4936f:+Q8· 1.2501E-02 SN o. o. 
25 1.2610F.-02 1.1020E-02 8.&550E+C7 4.4704E-04 SN o. o. 

26 1. 'j 'IOOf -0 3 1. 3900E-03 3 • 1 4 2 1 E.+ 0 7 7. C 506E·-o6 SN o. o. 
27 2.oooot:-o4 1. 748vE-04 1.1149[:+07 8.7907E-08 SN o. o. 
28 2.52001"-05 2.2020E-05 3.9594E+C6 o. SN o. o. 
29. 3.lf.l00E-Oo 2.7&00E-06 1.4052E+06 o. SN o. o. 
30 4.0000[-07 3.99YOE-07 2.482<JE+05 o. SN o. o. 

l.OOOOt-10 
Vl 
ro 

31 t.GOOOF+01 1.8104E+OO 2.9979E+l0 o. SN o. o. "0 
rt 

32 t1.1 U'J(, F.+OO 1.4!1/.6E+OO 2 .99791:+ 10 o. SN o. o. ro 
33 6.7o7ur:~oo 1.2142E+OO 2.9979E+10 o. SN o. o. 3 

cr-
34 5.49?.UI+OO 9.94]9[-01 2.9<J79E+10 o. SN o. o. ro 

) 

35 4 • 4 'J u '• t: + 0 0 IJ.143UE-01 2.997<JE+10 o. SN o. o. N 

36 3 .(.cl 1t0!: +00 6.66'14E-iJ1 2.9979E+10 o. SN ·o. o. 0 

37 3.017lh00 5.46ZOE-01 2.9979E+10 o. SN o. o. 
38 2.4'70'-IF+OO 4.47J2E-01 2.9979E+10 o. SN o. o. \.0 
39 2.0236E+OO 3.66J4E-01 2.9979E+10 o. SN o. o. '-J 

w 

40· 1.65 72f.+OO 3.00C2E-01 2.<J<J79E+10 o. SN o. o. 
41 - 1.3'17<'10+00 2.4571E-01 2.9979E+l0 o. SN o. o. 
42 1.111?[+00 2.0122E-01 2.9979E+l0 o. SN o. o. 
43- 9.1~2f.lE-01 1.647'-IE-01 2.9979E+10 o. SN o. o. 
44 7.4549E-Ol 1.34<i6E-01 2.9979E+10 o. SN o. o. 



45 6.1053E-Ol 
5.0000E-Ol 

l.lC53E-Ol 
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JUT PUT Ft~Oi·i EXAi,.IPLE PKOBLE.'l H/J (Cont.) 

2.9979E+l0 o. SN o. o. 

TiME REQUIRED FOR INPUT 3.483E-Ol MIN. ~-
;::o 
I 

Ul 

I 
(]) 

N 
I 

Vl 
ro 
"0 
rt 
ro 
3 
cr 
ro 

' 
N 
C> 



·~ 

1 
~1UTPUT FKOi~i EXAI'IPLE PKi..lBLE. 1 .T~~O (Cont.) 

EXAMPLE P~f'OLEM TWO 

OUTER I TE'-\AT Inrl NC. Cf I •'liJ:OK BALANCE UP SC~ TTER EIGEt\VALUE LA~BCA-1 LAMBCA-2 T !ME 
1\UI'Bo£~ ITEr'.~ I" ld<S RATIO ISGURCE RAT 1 C l (SCATTER RAT 1"0 I Mit~UTES 

3,. 
c 

FI~AL OUTi:l\ ITE:RATICr\· ;::o 

GROUP 2 f<i'(.UIR:OC 1 1 ITERI•T!UNS A MAX I 1-'.UM FLUX DEVIATION CF 2.97E-07 C:CCURED AT INTERVAL 45 I 

l'.t.x 11-'tJI-1 AliGULt.K fLUX lJEVIATION ON CLH·R UDU1\lJ.:.RIES hAS 8.~0E-06 AT HGLE 24 (.J", 

GROUP 3 kLl.iU IIHC 11 ITEKATIONS /1 IJ.A X 1 ~·u;~ FLUX DEVI~TION c~ 3.89E-07 CCCURED AT INTEiWAL 30 
I'.:\ X I hUM MlGUL/.K FLUX LH:V lA TION ON CLlr'K 130Ut\DARIES nAS 2.6SE-06 AT ANGLE 18 

GROUP 4 :' ::t.U: K :0 C 11 1 1 [i)J, T I 0 ioJ S t. MAX!~U~ FLUX DEVIt.TION CF 1.15E:-06 CCCURcD AT INTERVAL 45 
~· .\ Y. ll·:tlM A~·:GUL!•K FLUX UE:V!ATION ON CLT!":R o C!UI\U/\ R IE S 1-./\S 7.02E-06 AT AI\\.LE 18 

GROUP 5 IUL.UIK!::C 12 lli:Kf,fiUNS A I' A X I ~'J:' FLUX DEVIATION CF s.oot:-07 CCCUREO AT INTE:RVAL 
~:i; .1. i I· ! P-1 MJGULf,R t-LUX UEV lA TION ON CL TI:R f.lUUt\lJAI\IES I>' AS 2.40E-06 AT A ~;G L E 18 

GROUI-' 6 1·.r.•.-~U !Rt: IJ 12 I TtR!, T IuNS A M1\ X I 1-'.UM FLUX OEVIATIIJN OF 5.65C:-07 CCCURED AT INTERVAL 31 
~;,\ :\ I ~'lJH M:GUL!•R fLUX DEVIATION ON CLTER oOUNDAKIES I. AS 3.55E-06 AT A t·GL E 18 

GROUP 7 IC: ulJ I I{ ED 12 I T i_ k •\ T I U ;oJ S A. MfiXI~UM FLUX DEV!AliON Of 7.59i:-07 CCCURED AT INTERVAL 45 
t' .. 'IX tl:t;/1 AIJGUL!•R FLUX OcVIATlON ON CL:TER flOUI\;lJI\RIES Iii\ s 3.62E-06 AT ANGLE 18 

GIWUf-1 8 i< .:•~IJ I R:C l 1 1 I I UU. T TUNS /1 1'..1\ X I I"UI·I FLUX DEVIATI.ON CF 3.76E-06 CCCUR~O AT INTEKVAL 45 
l' :\ >: I r--:l ;.; ,-,: .. (;UL/.R FLUX IJL:V!f.TION ON C:L ER l:UUI\GARltS 1.4S 9.o1E-06 AT /JhGLE 111 

GROUP q 1.; .: l \1 i <'. t: G 1 1 Ilt.KhTIDNS /J MAX I 1-'Ut', FLUX DEVIATILlN Cf 3.04E:-01> CCCURi::D AT INTERVAL" 28 
I'. I; X I r.:;;M AI:Gulf,k I'LUX l.JE:VIATION ON CL:TtR i.iOUI\UARIES 1\1\S 4.741::-06 AT Af\.GLE 30 

GROUI-' 10 f{ 1.: lJIJ I I{ :0 D 1 1 I Tt::Rf', T IOIJS A Mt\XI~UM FLUX DEV·IATIUN CF 2.56E:-06 CCCURED Al" INTE:.RVAL 29 
I{ fiX I t{UM AIJGUU.R fLUX DEV !AT ION ON OLlER ~OUNOAR!ES ~AS 4.A2E-06 /IT 111\GLE 30 

GROUP 1 l K~lUIREU 1 l ITE:KATIONS " MA )II MUI1 HUX DEVIATION Cf 1.95E-06 CCCUREO /IT INTERVAL 29 
~:1\.< Il'.u.v. MJGUL/.K fLUX ucVIATION ON CL TER BUU'NOAR IE S ~fiS 3.66E-06 AT JINGLE 31 

GRCUP 12 fl.ti.,U IRED 11 lrtRt.TIUNS A MAXIMUM FLUX DEVIATION OF 2.19E-06 CCCUREU AT INTERVAL I 
Cn 

~AX I KUI1 ANGULI•~ t-LUX UEV!ATION ON OLTE-R llUUI\DAR!ES l-AS 3.2<JE-06 AT Ar\GLE 31 w 
GROUP 13 kd.:U IRE(; 1 1 ITERATIONS A MAX I r-'UM FLUX DEVIATION Cf 3.63E-06 CCCURI:O AT INTERVAL 1 

I 

/'.;'.:<II· di1 t.I<Guu.;< t-L UX DEVIATION ON OL:Tt:R llOUI\I..IARIES \,'i\~ 4.43E-OC:.. AT ilNGLE 31 
GROUP 14 Rt:;.UIRED 1 l JJtf{,\fiUNS A MAX"!t':UM FLUX DEVIATION CF 2.52E-06 CCCUREO AT INTERVAL 1 

M ~ ;( II"\ J!•l M,GULF•R FLUX DEVIATION ON CLTER ilOUNDARIES I.AS 2.S2E-06 AT ANGLE 1 
GROUP 15 ktlUIRI:C 11 ITERoiTIONS A fo'.A X 1 ~:Ut·l FLUX OEV1ATION CF 4.4'·E-06 CCCUREO AT INTERVAL 2 

l'.~.x 1 :· ;H1 r.r~ r.u L .-. R FLUX DlVIATION ON UL:TER. BOUNDARIES hAS 4.45E-06 AT ANGLE 17 
GRUUI' 16 1'.: I,IJ l i< E [; 1 l li"E:Rt.T!UNS A MAX lii.UM FLUX Di::VIATIUN Cf 9.34E-06 CCCURED AT INTERVAL 2 

l'.f, 1o. II· •r:~ f,iJGU Ll•~ FL l!X DEVIATION ON CL:TER bUUNCt, R IE S I. AS 9.34E-06 AT ANGLE 17 
GROUP 17 KLLUIKc[; 11 I I cK !1 I I 0 N S A. t',A X !I'.UM FluX DEVIATION CF 3.96E-06 CCCURED AT· INTERVAL 

/1..\X I 1-'.I.H~ ANGULi·R FLUX DEVIATION ON Ot:TER BOUNDARIES wAS 3.9H-06 AT ANGLE 17 
GROUP 18 i<EWlJ I REO 11 ITERt.TWNS A Mi\ X 1 f'I,UM FLUX DEVIATION CF 5.541::-06 CCCURED AT INTERVAL 1 

Mf. X I 1:11~1 1\NGUL-'•K FLUX DEV IA T !ON ON CLTER tWUNOARIES \o.AS 5.55E-06 AT ANGLE 17 
GROUP 19 r!U .. UIRI:u 14 ITER~.T!UtiS /J. 1'.1\XII'.UM FLUX Dl:VIATION OF H.94E-06 CCCUREO AT INTERVAL 17· 

I'. A,: II··. liM ANGUUIR I-LUX DEVIATION ON UL:T;::R BOUND.\R IE S l-iAS 6.16E-06 AT ANGLE 25 
(./) 

ro 
GRCUP 20 "!.: 1..\J I~~ [ U 12 ITtRATIO.~S A Mt, X I I'.UM FLUX DEV!f1TION Cf 3.67t-06 CCCUREO AT INTERVAL 2 -o 

~~;\;<I i-·:l'··~ MJGULI•R FLUX DEV lA I ION 01\ CLTI:'R tH~UI\OAR IE S WAS 3.66E-06 AT ANGLE 17 ri" 
ro 

GROUP 21 r-;d.:U iRED l3 I I i:k•\ f IOI·JS A. MAX II'·UM FLUX DE VI'' T I ON CF 5.60E-06 CCCUREO AT INTERVAL 17 3 

~:,\.<I HIJt~ /1NGUL!•R FLUX DEVIATIUN ON OLTER BOUNDARIES wAS 9.44E-06 AT ANGLE 33 
cr 
ro 

GROUP 22 i\:: l;l.J! R E u 16 llERATIONS A MAX H'UM FLUX DEVIATION 0~ 3.82E-06 CCCURED AT INTERVAL 16 -; 

I'. I. 1. I l·lliM MiGULI•R FLUX DEVIATION ON OLTER BOUI\:DAR!ES \oiAS 5.43E-06 AT AtJGLE 33 N 

GROUP 23 1\C.i.UIRED 13 IHKJ\TIONS A IJ.A X I t'UI~ FLUX DEVIATION Or 7.511:-06 CCCLJREU AT INTERVAL 2 0 

IJ.AI. HH;M t,NGULI•R FLUX OEV It, T ION ON CLTER BI.JUNUARIES I.'AS 7.50E-06 AT ANGLE 17 
GROUP 2'• r;<:(,u!KELJ 38 ITEKATIONS A MAX I MUM F!-UX DEviATION Or 7.61E-06 CCCUREO AT INTERVAL 16 1.0 

Mi . .< 11·\UM ANGULAR FLUX DEVIATION ON OL:TER 8CIU1\DARii:~ wAS 3.'i2E-06 AT ~NGLE 27 -....J 

GROUP 25 RC.I.iU!Rl:O 39 ITERATIONS A MAX I MUM FLUX OE:VIATION OF 9.69E-06 CCCUREU AT INTERVAL 2 w 

t'AXIMuM ANGULAR fLUX DEVIATION ON OL:TER BOUNUARIES 'WAS 9.69E-06 AT ANGLE 17 
GROUP 26 ~L:(.;UIRi:C 39 ITER.'ITIONS fl tJ,AXIMUM FLUX DEVIATION Cf 9.37E-06 CCCURED AT INTERVAL 1 

I".A.< I ~;lJi~ ANGULAR FLUX OE:VIATION ON CUTER BOUNDARIES hAS 9.37E-06 AT ANGLE 17 
GROUP 27 k~(;UIREIJ 44 ITERATIONS /J. MAXIMUM FlLiX DEVIATION CF 6.30E-06 CCCUREO AT INTERVAL 1 

I":AX1MUM ANGULAR FLUX DEVIATION ON OLTER BOUNDARIES WAS 6.33E-06 AT ANGLE 17 



-
J'JT!)LJT F (:\_);·i Un, l?Li:: PROGLE.i H/0 

Gf;C.UP 2i:t f.' t ... u {;{ l: c 38 1 r uu Tic .. ~s ·' I·' I\ X I ~-u,: FLlJX DE: V! •\ TIC.' I'\ 
~· {, .( ! ;. • .. H'-1 ,l:iLUL·~R fLUX Dt'VII'. T !ON ON CLTd AC:l:t:c:." I.e~ \,r, s 

GROUP zr; ,._, ;;u IRf:[; 3') I I i..IC\ T 10,'< S A 1' .. \ ~I ~·V·I I'Ll;~ UEVIATIGN 
ff, X I t•UH ,,·.;cu L .~R fLux U E V I A T l 0 !•; 01\ CL Ti: 'l. tiUUr:L:A R I 1: S \oi!\S 

GROUP 30 l<f :.u l P. f lJ 16 I f [H .'.1 I 0•'1 S A f't,XI~'U" FLUX DEIJifiTif!N 
I'/, X I i···JM ANGULfiR fLUX UEVII•TION ON OL T{'{. BUuNOilf<I=S \.liS 

GROUP 31 kE-•..,lJ !R[U 6 I1l:ki.IIONS A I' I\ X I r-'U'1 f-LUX DEVIATION 
~· /1.( l .·: J 11 A:~GUL tot{ FLU:< DEVIATION ON OL TC'l. ilUU~;CARIES 111\S 

GROUP 32 kc\.:tJmEc s IIE:R.\TIUNS A I'.A X I fJU~' FLUX DEIJ1ATICI\ 
I' I• AI ; ' .11~ A:".,GUL•~R f-LUX DEVIIIIION 01-J Ot.:Ti::il. 13 0 U ~; 0 A R I [ S WAS 

GROUP 33 '' :: •.u 1 R :: D 6 lllKI\T IUi1S A ~-.:-,X li'I.UM fLUX DEVIATION 
fo' . .:.,:. I ,,UM Ai<GULI\R f-LUX DEVIATION ON Gt.:TE;:{ uoura;A R t E s hilS 

GROUP 34 r:H.IJ IRED !:, lli:Rf.TIOr~5 A 1'.4XIf1 UM FLUX DE~IATICN 
1'/,/.l 'IH1 ANGU._.~R t=L lJ!( DEVIATIOIJ 01~ OLleR BOUNDAKii:S liAS 

GROUP 35 ;, c. c•J IKE C .s llER-'.TIOI~S A 1'.1\ X I f'.Ui", FLU:< DEVIATION 
"'r. x !.· l..i1 MlGU_/IR f-LUX OE\dt,TION ON our:~< ouut:L;tlf\ 1 t: s \oiAS 

GROUP 31:> i~ '-(..If 1 K t c 7 I I cR!; T IONS A M1\ X I fo'UM FLUX DEVIATION 
v ,·. J: 1. :u:·i fl:·lGU_M~ 1-LU.I< UEviflfiON ON CLTt.R t3JUtHiARII::S hilS 

GROUP 37 l~tC:J !KED 7 Il tK .'. T Ini·l S A i'.fl X I MU•"· FLu;c DEVIATION 
f/.t . .( l ,·HJM ANGlJ_fiJ;. FLU:)( OE\IIATION ON OLTER BUUNOARIES I\ AS 

GROUP 38 Rf.:~IJIIUC 7 I1ERt.TIOr~S A MI\XII~UM FLUX OEIJIATIUN 
~~ /,,:. I .lJ!I, ANGU ~ /\R fLUX OE\IIAliON ON OLlER BOUNDARieS \ooA S 

GRl!UP 39 Ki:~'!J II~ EO l I ., E 1< .\ T I 01·1 S A ;(AX I iJ,UM FLUX DEVI.HION 
l·•t.J. I.'·UM MJGULAR FLU.X OE\oiATION ON GL TE t\ OuUI\DARII:S -.:.s 

GIHJlH' 40 t.:(l:IJIREO 7 I ., E: R t, T lfll < S A 1-:fiXIf"UI' FLUX DEIIIATION 
I'. A\ I ·.U~'· M!GUL.1\R FLUX 0[\oiATION ON CL HR tlDUNGARii:S h.\ s 

CROUP 4l 1\i:'C'JIRED 7 I 1 E K 1\ T liJ f·l S A ~~~X IMU1-1 FLUX DEVIATION 
1'.1\.1. I •llH-1 A:-JGU L f1R tL UX DEI.IATION ON CL'TE:R OUUNIJ'A R IE: S WAS 

GROUP 42 J{':;!.,UIRED 8 IIERfiTION~ A M•\ X I "-U•'-1 FLUX DEVIATION 
1'.1\X I V.UM A:-.JGUL.\R FLUX LJE:Io!f,flON ON Ct.:TEK BOUNDARII::S 1-./\S 

GROUP 43 ldoC.J IRED e ITtRATIONS A fo'.AXIMUM FLUX DEVIATION 
II./• X I ":0:1 A:-JGULAR FLUX DEI.IATION ON OuTER BLlUI\OARIE:S WAS 

GHOUP 4<. 1< ·~\.J 1 k E (; () I I ER•\T IUI·I~ A 1".AX If',UM FLUX DEVIATION 
I'.!. X I ':UM ANGULAR FLUX DEI.IATION ON OUER BOUNDARIES hAS 

GROUP 45 Rf\JJ IRED 8 IH:KATION~ A ,'lfl X I MUM FLUX DEVIATION 
MAX I '',UM ANGULAR FLUX OE\.'IATION ON OUTER BOUNDARIES WAS 

1 611 l.OOOOOE+OO o. c. 

(Co1t.) 
CF 4.79E-06 (((UREG A r 
9.84!::-06 Af !11\CLc l 7 
(1-' u.uu:-o& CCCUREC AT 
8.82E-06 AT AI\GLE 17 
(i'· 3.26E-Ot. CCCUREO AT 
5.591:-06 AT ANGLE iS 
Cf' 4.'tlE-OB OCCUREU AT 
3.30E-07 t.f A!'L L E 18 
Ci= 8.96E-Oil .CCCUREO AT 
6.9SE-07 AT ANGLE . 18 

Ot= 1.9SE-O'f CCCURED AT 
1.56E-06 AT ANC;LE 18 
CF 3.8<JE-07 CCCUREO Af 
3.23E-06 liT oH<GL E 18 
OF 7.41[-07 .((CURED fiT 
6·.Z'IE-06 AT Af\:r; L E 18 
CF 4.42E-08 CCCURED AT 
3. 53E-o·r toT ANGLe 18 
OF 9.9UE-O~ GCCUREO AT 
8.03E-07 AT ArJG L E 18 
CF 2.05E-07 CCCUREC AT 
1.7LE-06 AT ANGLE 18 
Of 3.43E-07 CCCURED AT 
3.20E-O& AT ANf;Lt: 18 
CF 6.71E-Ol CCCURt=t: AT 
6.0LE-06 AT Ai'IGLE 18 
CF L.14E-06 QCCURED AT 
9.69E-06 AT ANGLE 18 
CF 2.01E-07 CCCUREO AT 
l.l7E-06 AT ANGLE 18 
CF 2.71E-07 CCCURED AT 
1.27E-D6 AT At\GLE 18 
Cl' 3.6HE-07 CCCUREO AT 
2. 70E-06 AT ANGLE 18 
OF 4.84E-07 CCCURED AT 
3.641:-06 AT ANGLE 33 

l.OOOOOE+OO o. 

It'\TEkVAL 

INTERVAL 

INTERVAL 38 

lfHERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTERVAL 45 

INTEkVAL 45 

INTERVAL 45 

INTEIWAL 45 

INTERVAL 45 

INTERVAL 44 

INTERVAL 44 

6.S0852E-Ol 

_:,. 

0 
;:v 
I 

<.JI 

I 
01 
+:> 
I 

Vl 
(1) 

-o 
rt 
(1) 

3 
cr 
(1) 
-; 

N 
0 



...., 

1 
(1UTPUT F ~Oi·1 EX.'\1-iF'LE PROBLEil. H~O (Cont.) 

SCALAR FLLX IAVERAGEU U~lR SPACIAL INTERVALS) PARTICLES I C~**2-MEV 

INT. 
1 
2 
3 
4 

6 
1 
8 
9 

10 
11 
12 
1 3 
14 
15 
1o 
1 1 
18 
19 
20 
71 
22 
23 
2'• 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3'; 
36 
31 
38 
39 
40 
4 l 
42 
43 
44 
45 

Gl< P. 
a. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
c. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

1 

INT. G~;... 9 
1 6.=nt~un:-o4 

2 6.'Fdf8t-04 
3 6.B.!t495E-04 
4 6.td)330E-04 
5 6.45722E-04 
6 6.17290E-04 
1 5 .iB2'U3E-04 
1:1 5.42639E-04 

GKP. 2 
1.·} /7l6f-02 
1.'lll'103E-02 
l.'H..743i:-02 
1. 'J 2 I H 1 E: -0 2 
1. U /l'o 3 E -0 2 
1.795LSE-02 
1.'/00J7E-02 
l.'j]2t,')f:-02 
1.41~(•41:-02 

l.1~Ht:JE-02 

1. 1137t:6E-03 
5 • r,'Jf.)(,'j i'.-03 
4 • 't!l 7 7'l E-o 3 
3.6Uri8[-03 
.2.<JL'I 1t<)[-03 
2.4fU'J3E-03 
2.01!1)6!:-03 
l • 1 ,,, .I !l [- () 3 
l. 'J26t.4E-03 
1.1d/4E-03 
1. L5?55E-03 
1.0lltf,IIE-03 
!:l.'J5~1J9[-U4 

7.<J4d3C-04 
7.07453t-04 
b.3264BE-04 
5.67?.12E-CJ4 
5.103UE-04 
4.o!J'•02t:-04 
4. 16 H,9E-04 
3. /73G8E-04 

. 3. 4 ~ 8 ·17 [-04 
3.LU//2~:-04 

2.U30LI2t:-04 
2.~U 1ol3i:-04 

2.)b/.U9t-04 
2.16U73E-04 
1.971/0E-04 
1.lJ1U9E-04 
1.6600'·[-04 
1. ~2 L1•'tf.:-n4 
l. 3'J 1o'l 71: -U4 
l.rtu''!9E-04 
1. L 7J09t-l'4 
1.07Yt,5E-04 

GRP. 10 
9.54'l 1tOE-04 
<J.~ll002E-04 

9.44672E-04 
9.22440E-04 
8.'ll369E-04 
8.5.d04E-04 
!J.05124E-04 
7.49lJ30E-04 

GkP. 3 
6.J1173E-04 
6.34401E-04 
6.~554f:E-04 

6.10618[-04 
'i.o96'15E-04 
S. 63326E-04 
5.3140l:F.-04 
4.938fllf--04 
4.,0725[-04 
4. (; LO'J6E-04 
3.49377!=.-o,, 
3.LS3'>7f-04 
2.6<J82LE-04 
2.396llE-04 
2 • 1 3 '14 c; I.:- 0 4 
1 • 'J 1 'I CJ 7 E- 0 4 
1. I 30fJ:,E-04 
1.'.:.6585E-04 
1. 42l61E-04 
L.294'.>2E-04 
1.18206E-04 
1.0u199E-D4 
'J • 'I 2 5 6 7f- 0 5 
9. 12318E-05 
8. 400 26r:- 05 
7 •. , 'tf, •j 4 E- J 5 
7.15332E-05 
6.6l338E-05 
6. 12049E-05 
5.t.o91'1F.-05 
5.251t83E'-05 
4.U732CE-05 
'•· ?<'Oi>CJE-05 
4. l'J4 l3E-05 
3.e':l276F-05 
3.6L20lE-05 
3.35021E-05 
3.1U5'o4E-05 
2.875q4E-0'5 
2.6b004E-05 
2 • 1t5626F.-05 
2.26315F-05 
2 .0791CE-05 
1.9U2il9E-05 
1. 72721E-05 

GRP. 11 
1.35334E-03 
1. 35738E-03 
1.33865E-03 
1. 3074f:E-03 
1. 26390E-03 
l.L0919E-03 
1. 1431BE-03 
l.06592E-03 

GRP. 4 
1.5fl578E-C4 
1. 59l-f'1E-C4 
1.56<)5i:E-C4 
1.'i323ioie-C4 
1.48019E-0'• 
1.4145t:l-04 
1.33514E-C4 
1.24186t:-C4 
1.1 ~Vt5 7E-C4 
l.OL'l5'1t.-C4 
8.84l02E-C5 
7.74986c-C5 
6.!l6129C-CS 
6.1052.3E-C5 
5.4f:l9EE-C5 
4. <J 110-~i:-CS 
4.43492t-C5 
4. C 18CJ!,C:-C5 
3.6544EE-C5 
3.33273t-C5 
3.0474Cf-C5 
2.7930CIC-C5 
2.5652CE-C5 
2.3603t:C.-C5 
2. t754li:-c5 
2. OOH6c-C5 
1.855671::-05 
1.71681E-C5 
1.58981E-C5 
1.47334l:-C5 
1.36621F.-C5 
1.2674CE-C5 
1.l760CE-05 
1.09132[-05 
1.01272!:-(5 
9.3CJ514E-C6 
8.71126E-06 
8.070l:lE-C6 
7.46862E-C6 
6.CJooaee:-c6 
6.36324C:-C6 
5.8515Ct:-C6 
5.3603CE-C6 
4.8fl6l4E:-C6 
4.39445E-06 

GRP. 12 
1. 88786::-03 
1.89338t:-C3 
1.86782E-03 
1.8252!!E-C3 
1. 76592E-C3 
l.69142E-C3 
l.60168E-03 
l.49688E-C3 

GKP. 5 
2.25C%E-0'• 
2. 25'139E-04 
2.22751E-C4 
2.17 1tlGt:-04 
2.09950E:-04 
2.00544E-04 
1.t19l5BE-04 
1.15712£-04 
1.60363[-04 
1.42l:66t:-C4 
1.243l8E-04 
1.08651E-04 
9.59349E-05 
8.51412E-05 
7. 59 7'17E -05 
6.81534[-05 
6.l4C56E-05 
5.55234E-05 
5.C3816E-05 
4.585<'4E-o::. 
4.18447E-05 
3.82FJ1E-05 
3.50932E-05 
3.L2344E-05 
2.96::.<;4E-05 
2. 7331JE-05 
2.52192E-05 
2. 32<n2E-o::. 
2.15430E-05 
1.99373E-05 
1.84636E-05 
1.71C6t1E-05 
l.5o543E-05 
1. 46CJ64 t-05 
1.36236E-O'l 
l.t6264E-05 
l.16'l67E-05 
1.08274E-05 
l.00121E-05 
9.24453E-06 
8.51892E-06 
7.ti~939E-06 

7.16234E-06 
6.'i31llE-06 
5.86914E-06 

GRP. 13 
2.513CCE-03 
2.5l9o3E-03 
2.4!.l653E-03 
2.43120E-03 
2.354CBE-03 
2.25743E-03 
2.14119E-03 
2.00574E-03 

GRP. 6 
2.92070E-04 
2.93l44E-04 
2.8901CE-04 
2.82100E-04 
2.72426E-04 
2.60246E-04 
2.4'>506E-04 
2.28186E-04 
2. 082':i6E-04 
l.853et.f-04 
l.61680E-04 
1.4l418E-04 
1.24951E-04 
1.10962E-04 
9.90784E-05 
8.89182E-05 
8.C1)15E-05 
7.25045E-O::. 
6.581'>"/E-05 
5.99201E-05 
5.47006E-05 
5. 005'14E-05 
4.S901:JE-05 
4.21722E-05 
3. e a122 E-o 5 
3.57731E-05 
3. 30l't9E-05 
3.05041E-o::. 
2.82118E-05 
2.6ll28E-05 
2.4lU58E-05 
2.24112E-05 
2.07726E-05 
1.92574E-05 
1.78'l32E-05 
1.6547/E-05 
1.53303E-05 
1.41917E-05 
l.31236E-05 
1.21177E-05 
l.llo64E-05 
1.0261BE-05 
9.39370E-06 
8.55592E-06 
7.67913E-06 

t;RP. 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 
3.76'l:,7E-04 
3.78i.'93E-04 
.L 72955E-04 
3.640421:-04 
3.51570E-04 
3. 358.7310-04 
3.16885E-04 
2.94581[-04 
2 .6093lE:-04 
2.3q::.2oc-04 
2.C9043E-04 
1.82<J67E-04 
1.61740E-04 
1.43706E-04 
l.28367F.-04 
1.15242[-04 
l.03'JO<JE-04 
9.40177f.-05 
8.5300CJE-05 
7.772691:-05 
7 • 0 9 r, 5 2 E - 0 5 
6 .49't35E -05 
5.95r;84E-05 
5.47223F.-05 
5.03S30E-05 
4.64190E-05 
4.28386E-05 
3.95785E-05 
3.66046E-05 
3.3b753E-05 
3.13'll'lE-05 
2.'l0663E-05 
2.69.37Ut-05 
2.49678[-05 
2.31426E-05 
2.14455E-05 
1.98625E-05 
1.83818E-05 
1 .69'122E-05 
1.56830E-05 
1.44439E-05 
1.32644E-05 
1.2129CJE-G5 
1.10326£-05 
9.87000E-06 

GRP. 15 
2.63513E-03 
2.64130E-03 
2.61071E-03 
2.56004E-03 
2.48964E-03 
2.40188E-03 
2.29703E-03 
2 .l760H-03 

Gil P. e-
5.04308E-04 
::..0605tl£-04 
4.CJ!l'l53E-04 
4.87092E-04 
4.70500t:-04 
4.4962 7[-04 
4. 2'.390£:-04 
3.947691:-04 
3.60735E-04 
.3.21'16/t-04 
2 .e l40~ic-04 
2.46H031:-04 
2 .1lJ56llE-04 
1.94517E-04 
l.7'.030F.:-04 
1.5646'1!.:-04 
1.41279[-04 
1.28001[-04 
1.1A362E-04 
1.06082!:-04 
9 .6963::.E-05 
8.88316C-05 
fl.l 'i4'14E-05 
7.5000::Jf.:-G5 
6.90<J02E-05 
6.3716uc:-o5 
5.88!.t'J5l-05 
5.44331.0-05 
5.03774t:-05 
4. 66Sa8.:-o 5 
4.32404f:-05 
4.00888[-05 
3.7l753t-05 
3.44780E-05 
3.1CJ7'i3E-05 
2.96458::-os 
2.74710E-05 
2.54345E-05 
2.35212c-os 
2.17l66E-05 
2.000631:-05 
1.83754E-05 
1.6tl027t-05 
1.52774E-05 
1.3o409E-05 

GRP. 16 
3.CJ4363i:-03 
3.CJ53G5E-03 
3.90691E-03 
3.83035E-03 
3.7238lE:-03 
3.59069E-03 
3.43125E-03 
3.24657E-03 

c 
;:c; 
I 

(/) 

ro 
-a 
r-t 
ro 
:3 
0"' 
ro 
) 

N 
0 



.. 

1 
OUTPUT FROH EXAt,iPLE PROBLEi'l.T\-10 (Cont.) 

EXAMPLE PRCCLEM TWO 
&ALANCE TABLE FOK lONE l lfXCEPT WHERE INDICATED, RESU~TS ARE INTEGRATED CVER EN~RGY AND VOLUME) 

ISEE CROSS SECTION LO:ATION ASSIGNMENTS TO IDENTI=' ISOTOPES WITH ~ATERIAL ~ATRIX ~UMBtRSl 

SOURCES 

GROUP 
L 
2 
3 

4 

FIXED 
o. 
L.OOOOE+OO 
0 .• 

FROM INDICATED 
o .• 

FROM Jt-;OICATEC 

FISSION 
o. 
o. 
o. 

GKOUI-'/ MATERIAL 
o. 

GROUP/MATERIAL 

5 o. o. 
FRUM I~DICATEO GlWUP/MATERIAL 

6 0 0 o. 
FROM [NDICATEC GRUUP/MATERIAL 

7 o. o. 
FRCM :NDICATEC GKCUP/~ATERIAL 

8 0. G. 
FROM lNOICATED GROUP/~ATERIAL 

9 o. o. 
.FROK INDICATED GROUP/~ATERIAL 

10 o. o. 
FROM INDICATED GROLP/MATERIAL 

11 o.. 0. 
FROM INDICATED GROLP/MATERJAL 

' GAMMA P:{C'DUCTION 
c. 
o. 
o. 

c. 

c. 

o. 

c. 

c. 

6. 

c. 

c. 

IN-SCATT.ERING 
o. 
o. 
8.443lE-02 

2 1 8.4431E-02 
l.~9~?i=-02 

2 l l.57R6E-C2 
3 l 3.l68BE-03 

2 .• 2662E-02 
2 1 2.01C~t-02 
3 1 l.4llOE-03 
4 1 l.l422E-03 

2.~95fE-02 

2 1 2.2344E-02 
3 1 1.6746E-C3 
4 1 3.4oq7E-04 
5 1 1.~974E-03 

2.95€31:-02 
2 1 2.4695~-02 

3 l l.8854e-03 
4 1 4.ll70E-04 
5 1 ~.7060E-04 

6 1 2.ll96E-03 
3.4725t'-02 

2 l 2.7867E-02 
3 1 2.1306t-03 
4 1 4.8045E-04 
5 1 5.46llE-04 
6 1 6.Q626E-04 
7 1 3.0047E-03 

4.1835E-C2 
2 1 3.2121E-02 
3 1 2.4323E-03 
4 1 5.4768E-04 
5 1 6.4809F-04 
6 1· 7.2274E-04 
7 1 l.l188E-03 
8 1 4.2445E-03 

6.0B36E-C2 
2 1 4.4812E-02 
3 1 3.4019E-03 
4 · 1 7.5851E-04 
5 1 9.1073E-04 
6 l l.0579E-03 
7 l l.l955E-03 
8 l 2.1536E-03 
9 l 6.54S~E-03 

7.3968f.-02 
2· 1 s.0561E-02 
3 1 3.8167E-03 
4 1 8.4353E-04 
5 1 l.0227E-03 

S~LF-SCATTER 

o. 
5.2166E-Ol 
4.8267E-02 

1.244BE-02 

1.6554E-02 

1.9619E-02 

2.3860E-02 

3.0l'HE-02 

3.7605E-02 

5.3940E-02 

6.4244E-02 

TOTAL 
o. 
l.OOOOF.+OO 
8 .4431E-02 

1.89552-02 

2.2662E-02 

2.5957E-02 

2.9583E-02 

3.4725E-02 

4.1835E-02 

6.0B36c:-cz 

7. 3968E- 02 

0 
;;o 
I 

I 
(J) 
(J) 

I 

Vl 
ro 

"'0 
rt 
ro 
3 
CT. 
ro 

' 
N 
0 



~ 

GUT PUT FRuf'l E:<Af·1FLE PROBL E.-i .THO (Cont.) 

12' 1 4.5210E-04 
l3 1 1.5~13E-04 

14 1 3.?U81E-04 
17 1 1.30C)t-02 
18 1 4.6009t-03 
22 1 2.7024E-02 

24 o •. o. c. 3.9981E-o2· 5 .l796E-O 1 3.998 lE-02 -"'" 
0 

FROM INDICATED GROU,:>J MATERIAL 2 1 l.358lf:-02 ;:o 
I 

3 1 1.2!l97t-03 
4 .1 l.!l761E-05 (J1 

5 1 3.2065E-05 
6 1 3.8998f..-05 
7 1 4.U681f.-05 
8 1 5.8397E-05 
9 1 7.3178E-C5 

10 1 l.OllU:-04 
11 1 1. 357'7E-04 
12 1 9.9601E-05 
13 1 3.1497E-C5 
14 1 1.86931::-03 
15 l l.27.9tlE-04 
18 1 4.943UE-03 
23 1 1.7531E-02 

2S o. o. c. 5.8705t-03 7.8070E-02 5.8705E-03. 
FROM 1NDICATEO GROUP/MATERIAL 2 1 1. 3"/56E-05 

3 1 1.029tJE-05 
4 1 4.4328E-07 
5 1 l • 3 4 '• 3 f - 0 8 
6 1 1.5989!:-08 

I 
O> 

7 1 2.1275E-08 ........ 

8 1 2.6989E-C8 
I 

9 1 3.2895E-08 
10 1 4.491tlE-08 
11 1 5.6268E-08 
12 1 4.1096E-08 
13 l 1.2841i:-08 
14 1 1.2596E-05 
15 1 3.239UE-06 
18 1 t!.1517E-06 
24 1 5.82l8E-03 

26 o. c. c. 1.3707E-03 l.9812E-02 1.3707E-03 
FRCN :NDICATEC GiWUP/~ATERIAL 18 1 S.5210t-08 

25 l 1.3.'107E-03 
27 o. o. c. 3 .9898E-04 6.8155E-03 3.9898E-04 

(/) 

ro 
FRCM ~I\ I) I CATEO GKOU.P/MATERIAL 18 1 1. 382.7E-09 ""0 

26 1 3.9898!:-04 
.-t 
ro 

28 o. 0. c. 1.2074E-04 l.8553E-03 1.20741:-04 3 
o-

FROM ~f'.DICATEC G;{OUP/MATERIAL 18 1 5.4325E-11 ro 
27 l 1.2074E-04 -s 

29 o. o. c. 3.2382E-05 3.6684E-.04 3.2382E-05 N. 

FRGM ii\UICATEO GrlCJU;P/~ATERIAL 18 1 2.3932E-12 0 

28 1 3.2382E-05 
30 o. o. c. 6.4191E-06 2.7201E-05 6.4191E-06 1.0 

FROM lto.DICATEO GROUP/MATERIAL 18 1 1.ll82E-13 ........ 

29 l 6.4191E-06 w 

31 o. o. 2. CJ47lE-02 o. 6.1585E-04 2.9471E-02 
FROM 11\DICATEO GI{Ot;P/MATERIAL 2 1 2.t820E-.02 

3 l l.CJ373E-03 
4 l 2·. S386E-04 
5 1 1. 7l1.3E-04 



OUTPUT FRui'i EX,cw1PLE PHOBlEi'i ·TWO (Cont.) 

6 r 5.4830E-C5 
7 1 3. U3<Jt:-c7 
8 1 4.f:'i24E-C7. 
9 1 e.l3C7t:-o7 .. 

10 1 9. lC32E-07 
11 1 4.EE75t-06 ..s. 
12 1 1.ZCC3c-05 0 
13 1 5.eC51E-06 ;c. 

I 
14 1 3. 592l!E-C6 -' 

15 l 3. S74CE-06 Ul 

16 1 5.5467[-06 
17 1 7.1C76E-06 
18 1 6. <741 <JE-06 
19 1 e.~le3F.-06 

20 1 1.C59BE-05 
21 1 7.5e94c-06 
22 1 3. 1532E-05 
23 1 1.94CCE-C5 
24 1 e.CC75E-C5 
25 1 9. Ct:29t-06 
26 1 2. fJ"122E-06 
27 l 1.32l'·E-C6 
28 1 E.3C5'l!0-07 
29 l 4.5t:GOE-C7 
30 1 1.8t44E-07 

32 o. o. 5.t:4Lt0E-02 1.0920E-03 1.5194E-C3 5.9.538E-C2 
FROM INOlCATEO GKOU P/ MATERIAl 2 1 4.i:;eGtt-02 31 l 1.0920E-03 

3 1 3.i55lt-03 
I 

4 1 5. 5738E-04 m 
5 1 3. UGOE-04 co 

I 
6 1 1.5949t-04 
7 1 5.!!14If'-05 
8 1 3.e456E-os 
9 1 1.1210!:-05 

1C 1 .1. H46c-C5 
11 1 8.936'-Jt-05 
12 1 2. 194 7t:-04 
13 1 1.U:15E-C4 
14 l . e.St95t-o~ 
15 1 1. zetut:-05 
16. 1 1.C142E-04 
17 1 1. 2G'16E-04 
18 1 1. 2l:93E-04 (/) 
19 1 1.5207E-04 ro 
20 1 1. <;379E-0'• -o 

rl-
21 1 1.3841E-04 ro 
22 1 5.7(:56<:-04 3 

o-
23 1 3. 5474E-04 ro 

. 24 1 1.C91:!5E-03 -s 
lS 1 1.t572t:-04 N 

26 1 5.2'519E-05 0 

21 1 2.4163E-05 
28 1 1 •. 5181:!E-C5 1..0 
29 1 8.33G6E-C6 '.J 

30 1 3.4C92C:-06 w 

33 a. o. 7.7112E-02 3.6232E-03 2.4816E-03 8 .0135E-02 
FROM INOICATEO GROUJ'/MATERII.L 2 1 6.7897E-02 31 1 9.3388E-04 

3 1 5.2345E-03 32 1 . 2.6893E-03· 
4 1 9.C524E-04 
5 1 7.1576E-04 



UUTPUT FRU;-i E.:<AI•iPLE PROBLE:·l ·H/0 (Cont.) 
6 5. 177'iE-03 35 1 5.28671:'-03 
7 5. £'l:7flt:-03 36 1 7.H039C:-03 
·a l 5. 'i715E-Oj 37 1 L1tl4<JC:-02 
9 1 t. S4~H:-03 38 1 1.4905f-02 

10 1 1.J'i03!:-02 39 1 1.43 7 Zt-0~ 
11 1 3.5955E-03 40 1 2.25<!5£:-02 

41 1 3.9297E-02 -"-
0 

42 1 5.<J033E-02 :;o 

1 1.5031E-01 
I 

43 
45 o. o. 2.7376E-01 7.0788E-01 1.5411E-01 9.8164E-Ol . U"l 

FROM INDICATED GROUP/MATEiUAL 2 1 2.C6o7E-01 31 1 2.4449i:-02 
3 l 1.931:6!:-02 32 1 4.1352E-02 
4 1 4.7C70E-03 33 1 4.6710E-02 
5 l 5. 1292E-03 34 l 4.7006E-02 
6 1 5. l777E-03 35 1 4.6680E-02 
7 1 · 5. <'l:7'JE-03 36 1 4.5756E-02 
8 l 5. 7716E:-03 37 1 4.4402E-02 
9 1 6.5455E-03 38 1 3.4879E-02 

10 1 1.1503E-02 39 1 2.2664£:-02 
11 1 3.5S56E-03 40 1 2.3761!:-02 

41 1 3.4108E-02 
42 1 4.7860E-02 
43 1 1.1340E-01 
44 1 1.3486E-Ol 

SUM 1.0000F.~OO o. 2. 7901E~oo 3.4843E+OO 4.1914E+OO 7.2'745[+00 

LOSSES 
I 

0"1 
~ 

GROUP SEC GA/'.MA PROD au r-s c:.r r ER TIME ABSORB BUCKLING ASS ABSORPTION LEFT LEAKAGE RIGT LEAKAGE TOTAL 
I 

1 o. o. o. o. o. o. o. o. 
2 1.9H!OE~OO 8.3984F.-Ol o. o. -2.Cl90E~oo o. 2.6811E-01 1.0069[+00 
3 L.79R&E-01 5.2731E-02 o. o. -1.7983E-Ol o. · 3.01:178E-02 8.3639t:-02 
4 4.36'~7t-02 1.1373"-02 o. o. -4 • 2t: 3 2 E -.o 2 o. 6.4078E-03 1.8HC7E-02 
5 4. 7C:,6'/E-02 1 • 4 0 ll 5 ~-- 0 2 o. o. -4.l:566E-02 o. 7.3870E-03 2.2473!=-0t 
6 4.800HE-02 1.6531'::-02 o. o. -4.7092E-02 c. 8.3009E-03 2.5748'=-02 
7 4.75'•4E-02 1.945/C:-02 o. o. ,-4.6730E-02 o. 9.0UlOE-03 2.9351[:-02 
8 4.f.i0?l[-02 2.1035:..-02 o. o. -4.7292E-02 o. L.0700E-02 3.44fJ4f:-02 
q 5.0425E-02 2. 784 L--02 o. o. -4.S805E-02 o. 1.3073E-02 4.1534E-02 

10 6.8.'3'/6E-02 4.ll.z5r:-o2 o. o. -6. 7750E-02 o. 1.8365E-02 6.0 1tl6E-02 
11 5.2301E-U2 5.(;7231-'-02 o. o. -5.1700E-02 o. 2.2170£:-02 7.3494~-0£ 

12 3.6342E-02 5. '/056;:'-02 o. o. -3.5667E-02 o. 2.8942E-G2 8.6674E-C2 
Vl 

13 4.'i7'>C!E-02 6.32'l9l-02 o. o. -4.533CE-O<! o. 3.4985E-02 9.!l712F-02 ro 
14 5.sonoE-oz 7 • ':><J<)2:c-02 o. o. -5.4772E-02 o. 5.1259E-02 l.2f4<JE-01 "0 

rt 
15 4. 75Ci8E-02 6.J356l:-02 o. o. -4.7458E-02 o. 4.6704E-02 1.1016t-Ol ~ 
16 4.64fi2f:-02 6 • '• 9 11:1 L- 0 2 o. o. -4.634CE-02 o. 5.4064E-02 1.19121:.-01 ::::; 

0" 
17 3.1:1603t:-02 5.7443:::-02 o. o. -3.8414E-02 o. 5.5l:l77E-02 l.1351F.-01 ro 
18 1.0052E-02 3 • '• 1 79 ~:- 0 2 o. o. -9. e6'•CE-03 o. 4.6!l53E-02 8.1220!:-02 ""'S 

19 3.5999E-04 3.7045i:-02 o. o. -1 o307CE-04 o. 4.0437E-02 7. 7712[:-02 N 

20 4.5i.l76E-04 2.476cr:-02 o. o. -1.6232E-04 o. 6.07'59E-C2 8.'5H21E-07. 0 

21 3. 2 1(,(, !::-04 3.2055[-02 o. o. -l.l324E-04 o. 3.4796E-02 6.7065E-02 
u l. 36't'll:-03 2.707.41'-02 o. o. -4.4834E-04 o. l.3456E-Ol l.6250E-Ol 

~ 
23 &.39(!0(-04 1.'1531E-02 o. o. -2.6242E-04 o. 6.5911E-02 8.4020t-02 -.....) 

24 2.600SE-03 5.!l218!:-03 o. o. -7.E659E-04 o. 3.2218E-02 3.9854£:-02 w 
25 3.9231 E-04 1.3107L-03 o. 0 •. -l.l745E-04 o. 4.2249E-03 5.8704E-03 
L.6 1.2433E-04 3.9898E-04 o. o. -l.7l61E-05 o. 8.8458E-04 1.3707E-03 
27 5.7202<:-05 l.2074C:-C4 o. o. -l.711CE-05 .0. 2.3815£:-04 3.<JB98E-04 
28 3.5954<:-05 3.2382l:-0'5 o. o. -l.C747E-05 o. 6.3151E-a5 1.2074E-C4 
29 l.9743E-05 6.4191(-06 a. o. -5.9084E-a6 a. l.2129E-05 3.2382E-05 



JLITPIJT FR(li·i L<;;,.JPLE PROG L E.'1 -T\·!Ll (Cont.) 

30 P. .0707E-06 · '\ 
\) . o. o. -2.4tl8E-06 o. 7.6017E-07 6~4191[-06 

31 o. 3. 3195E-02 o. o. -9.c6tl6E-03 o. 5.092fJE-03 2.9?20E-02 
32 o. 6. ~6 Hn:-oz 0. o. -·1.4361E-02 o. 1.0753E-02 s.<JoTu:-oz 
33 o. 1 • e 1 1 4 ::- o 2 o. 0. -l.3023E-02 o. 1.4401E-02 H.0098c-02 
34 o. b .'!514':-02 o. o. -8.4007E-03 o. 1.7330E-02 9.8503t:-02 
35 o. 1.1i5<J31-0l . 0. o. -2.5l90E-05 o. 2.20'JHE-02 1.2800F.-01 ·-

36 o. 1.2'>LH:-01 o. o. 1.2152E-02 o. L.7329E-02 1.646ll:-Ol 3: 
0 

37 o. 1.~203[:-01 o. o. 3.1796E-02 o. 3.3496E-02 2.1732E-Ol ;N 

38 o. 1.'>236~-01 o. o. 5.1051E-02 o. 3.4882E-02 2.38!:!0E-01 
I 

39 o. 1.18091.'-01 o. o. 5.4325E-02 o. 2.99'i4E-02 2.0237t-C1 (.J1 

40 o. 1 • '• 2 2 1 t- 0 1 o. o. .8. f220E-02 o. 3.3736E-02 2.64161:-01 
41 o. 1.!:1193[:-01 o. o. 1.4566E-01 o. 4.0293E-02 3.6788E-01 
42 o. 1.HB5E-01 o. o. 1.9361E-01 o. 4.1541E-02 4.18501:-01 
43 o. 2.6371~-01 o. o. 4.12B8E-01 o. 6.689'iE-02 7.434CJE-01 
44 o. l.34a6t:-01 D • o. 4.1961E-01 o. 5.0820E-02 6.0529:C-C1 
45 o. o. o. ·o. 9.ll24E-01 o. ·6.8458E-02 CJ.7970E-Ol 

SUM 2.7901E+OO 3. '•84 3c +oo o. o. -6.C328E-Ol o. l.5843E+OO 7.2555t+CO 

SUI-!MAIO.Y 

GROUP f\A LIHJC E ~< i: -~c r JC:~ s TOTAL FISS·NEUTRON TOTAL FLUX AVE. FLUX 
1-LUSS/SiJURCE PEl< cc. REACTIONS PROOl.CTION PAkT.-CM P/C~**2-I"EV 

1 0. 0. o. 0. o. o. 
2 -6.92f12t-03 3.0092[-04 1.2605E+CO o. 5.6727E+OO 6.53CJ2E-04 
3 9.11/'•t-03 L. 1tl1'E-05 1.Cl03E-01 o. 4.3459E-Ol 5. n55t:-o5 

'• -, .U0'·17E-o3 ~.9317[-06 2.4U46E-02 o. 9'. 706 7E-02 1.4tl73E-05 
') H • 3 2 0 'H:- 0 3 1.5536!:'-06 3.1640E-02 0. 1.1506E-01 2.032UE-05 

I 
'-J 

6 A .0 7?2F.-03 U.04!:l'H.-06 3.7066E-02 o. 1.3046(-01 2.6572[:-05 0 
I 

7 7.H2fJ2i:-03 1.05 J')[·-05 4.4130E-02 o. 1.4657E-01 3.4419E-05 
H ., .'>2'>'•(-03 1.tdrJ1E-05 5.3'l55E-02 c. 1. 7'•03E-01 4.7121E-05 
9 -, .?DGOE-03 1. 'J 77 ~!:-0 5 6. c066C:-02 o. 2.126SE-01 c.6388E-05 

10 t..90/3E-03 2. i'll6 f.- 0 5 CJ.'5991E-02 o. 3.C864E-01 9.2623E:-05 
11 f-t.4100!::-03 2. f'>'J0~-05 1.1557E-Ol 0 .• 3. 80'• 1E-01 1.3575!:-04 
12 5.8'13l!E-03 3. 330Bt:-05 1.3952E-01 o. 4.8224E-01 2.0467E-04 
l 3 5.2255E-03 4.00l6l-05 1.(;766E-01 o. 5.8000E-01 2.9274E-04 
14 4. 01 'l;; E-o 3 5 • [] 1 1 tl ~- 0 ') 2.09931:-01 o. 8.C673E-01 3.7631[:-04 
15 2.S<o?ZE-03 '• .~6 J2~ -05 1.CJ114f.-01 o. 7.2110E-01 4.2287f.-04 
16 3.29'11[-03 5. '1462c:-05 2.2394E-01 o. 8.421<JE-Ol 6.2ll3E-04 
17 3.7871f-03 '•· '.;7')41. -05 1.9165E-01 o. 8. 2700E-O 1 7.6703E-C4 
18 3 ·" 776t-03 3. j21l9i'-05 1.3q44E-01 o. 6.5212E-01 9.7852c-04 
19 3.43f>6E-03 5.13'llF-05 2.1526E-Ol o. 6.7047E-01 1.1963!:-03 
20 2. 74.l'•E-03 3.Ull'•8E-05 1.6?.12E-Ol o. 8.l358E-01 1.7265!:-03 

(/). 
(!) 

21 3.1311'·!'.:-03 3. !:17 1 li:- 0 5 L6215E-Ol o. 5.6l58E-01 1.4172E-03 -o 
22 4.47H?E-03 1.4455<.:-04 6.C5 1t9E-Ol o. 2.1791E+OG 1.8u2u:-o3 

rl-
(!) 

23 3.87lUE-03 9.<:'•CZi:-o5 ·3.87051::-01 o. 1.1881E+UO 2.2949E-03 3 
o-

24 3.185 1tt:-03 l.254Ut-04 5.2559E-01 o. 8.6831E-01 2.372lt-03 (!) 

25 2.2069[-05 1.9031,.:-os 7.S7l6E-02 o. 1.16'i8E-Ol 2.5255E-03 
....., 

26 -"4.7ll'>E-07 4. H4 591:-06 2.02CJSE-02 o. 2.6068E-02 4.4772t.-03 N 
27 3.6067E-(l7 1. (655c:-06 6.CJ763E-03 o. 7.7488E-03 1.0583E-02 0 

28 3.3040£:-12 4.".J666t:-G7 1.9129E-03 o. 2.C887E-03 2.2645E-02 
29 s.oo69t:-o8 9.;~41U.-O!l 3.8709£:-04 o. 4. 1165E-04 3.5351E-02 1..0 
30 -B. 00 1t6 E-08 7.t:441:lt:-C9 3.2860E-05 o. 2.9753E-05 1. 7762E-02 '-J 

31 8.53HE-03 5.'1069!:-06 2.4743E-02 o. 1 .• 0638E-01 1.4029E-05 w 

32 7.U500t-03 1.1898[:-05 4.9837E-02 o. 2.1513E-Ol 3.4640E-05 
33 7.8862E-03 1. 6275<:-05 6.e173E-oz o. 2.eS02E-Ol 5.6629E-05 
34 7.51SOE-03 z.o243c-os 8.4793E-02 o. 3.4440E-01 . 8.2684E-05 
35 6.9ll7E-03 2.6612E-05 1.1147E-Ol o. 4.3463E-Ol 1.2741E-04 
36 6.0573E-03 3.4764E-05 l.4562E-01 o. 5.3378E-01 1.9107E-04 



OUTPJT 
37 b.G•cO?F.-03 4. 6'"l3.6E'-05 1.<J6.~0E-C1 

3R 5.~··c09t-03 5.25<!lc-C5 2.2C:JOf:-C1 
39 3.~·73/t:.-03 4 • 4 :J 0 c ;, - 0 5 1. e7!:>6E-C 1 
40 4.~·Cl4E-03 6. G1• 59::- C 5 2 • 5 1.~ 5 (:- c l 
41 4.75'tlE-03 tl • Ail 1 1 i:- 0 5 3.63!>3E-Cl 
42 4.31231::'-03 l.0097r:-04 . 4.22'J5E-Cl 
43 2.':><;981:-03 l.tl345E-04 7.6842E-C1 
44 3.1'i16E-03 1.5241£-04 6.3841£-(ol 
45 l.qi43E-03 2.5434£-04 1.C654E+C•O 

SUM z.t.t:,27t:-03 .2..3545£-03 q. 8626E+C•O 

FROi·l EX/\:,lPLE PROBLE.·l T\~0 

o. 6.7191E-01 
o. 6.S4?CE-01 
o. 5.40"f7E-01 
o. c.e::,a8E-Ol 
0. 8.c585£-01 
o. ·9.1037E-Ol 
a. 1.5002E+OO 
o. l.1338E+OO 
o. 1.7249£+00 
o. 2.S648E+Ol 

(Cont.) 

2.9368t-04 
3.7065E-04 
3.5240£-04 
5.29861::'-04 
8.4126£-04 
1.0801£-03 
2.1733£-03 
2.00571:-03 
3.7256£-03. 

-"-c 
;::c; 
I 

<.r. 

I 
--...J 

(/) 

ro 
-o 
rt 
ro 
3 
0" 
ro 
-s 
N 
0 



. . . 

OUTPUT FRvi·l EX.i\i··IPLE PROBLE;.,1 .H/0 (Cant.) 

EXAMPLE PRC~LEM TWG 

SOURCE DESCRIPTION FOK MORSE-L PROBLEM INPUT 
!TOTAL SOtJf:CE NGRt'AlllATIUN, f.IIAS,. AND TIME DESCRIPTION.WILL HI1VE TC BE PROVIDED BY USERI 

INTERVAL r-:UI'E(R 

NUI'UER HCRN IN THIS INTERVAL 
REL~TlVE IMPORT~NCE 

POSI f!I:N !JEFlt-;ITILJr, 
S PtE I! f. -SU liFACI' 

3.00918E-Ol 
l.OOOOObOO 

l'l~tH .\T CE':lf.li X= o. Y= 0.. l= C. 
C~lER R~U!US = l.OOOOE+Ol 

ENERGi OEF!I';JTICN 
S l t;~:_f: c;RCUP CNL Y - GHGUP 2 

T I tJ!: ) :FIN 1 T I ON 
l~I'Jf O!STHTBUTILN -DEFINED bY FOLLOWING ITIME,SOURCE/SECI PCINTS 
0.0 l.OOG••OO 1.000~•00 l.QOOE+OO . 

AN~l!Lil { CF.SCill PT IQ,\ 
CEFJ~fC DY INPUT UISTRI&UTION RE=fRENCE VECTOR ~=-2.COOCE+OO 

PAl~~ C~ UEFI~ING P8INTS CF CUSINE, SOURCE/STERADIAN 
l.OOOE•OO 1.2/Ut-03 S.129E-Ol l.:COE-03 9.S40E-Ol 7.367E-04 
ry.h7RE-C1 3.968~-04 S.60JE-Ol 2.373E-04 9.558E-Ol 2.347E-04 
q.4C4E-Cl l.426E-04 G.33Lt-Ol l.l2SE-04 9.251E-01 8.942E~05 
q.OHBE-01 6.29HE-05 8.980~-01 5.3HOE-05 8.671E-Ol j.663E-05 
~.77LE-Ol 2.231E-05 6.016E-Ol l.~25E-05 7.7S5E-Ol l.l91E-05 
7.3~4E-Ol 5.96lE-06 l.lRlE-01 4.241E-06 7.C26E-Ol 2.98~E-C6 
~.800[-01 1.62~E-06 6.684~-0l l.225E-06 o.566E-Ol 9.l38E-07 
6.301E-01 3.784E-07 6.179E-Ol 4.202E-08 2.680E-08 C. 

INTEHVAL ~U~EER 2 

NUt'B[K BCRN IN THI~ INTERVAL 3.20396E-02 
KELAfiVE IMPORTA~CE l.OOGOOE+OO 
POSITlUN I;EFLNITIG:; 

SPt-EfiF.-SUf<F/ICE 
POJNr Af CENT~k X= 0. Y= 0. l= C. 
CUTER RAUIUS = 1.0000[+01 

ENERGY OEFINITICN 
SI~~LE CROUP C~LY -GROUP 3 

Tli-'E DEFII'<IIION 
II\~'UT CISTk!OUTIU1- CEFHJED bY FOLLO'riJNG ITIME,SOURCE/SECI PCINTS 
O.C 1.000~•00 1.000~+00 l.OGOE+CO 

ANGULid' Cf.SCRIPTlUi; 
DEFfNlC BY INPUT UISTRIBUTION REFERENCE VECTOR U=-Z.OOOCE+OO 
PAIRS Cf O~FINING ~GlNTS OF CUSINE, SOURCE/STERADIAN 

l.OOOEtOO 5.2/~E-05 9.887E-Ol 4.2211::-05 9.745E-Ol ~.249E-05 
9.481E-Ol 2.06~t-O~ 9.321E-Ol l.637E-05 9.17BE-Ol 1.365E-05 
8.702~-0l 8.800f-06 8.409~-01 7.005E-06 B.C72E-Ol 5.489E-06 
7.311E-Ol 3.311~-06 6.891E-Ol 2.541E-C6 6.471E-Ol 1.96lE-06 
5.569E-Ol l.l34E-06 5.117~-0l 8.622E-C7 4.652E-Ol 6.476E-07 
3.710E-Ol 3.524E-07 3.269E-Ol 2.592E-07 z.eSOE-01 l.89eE-07 
2.089E-Ol 9.o?Dt-08 1.750t-Ol 6.916E-08 l.440E-Ol 4.72CE-08 
9.724E-02 2.213E-08 8.159E-02 l.58CE-08 6.593E-02 l.C5CE-08 
4.397E-02 4.8Z3E-09 3.769E-02 3.589E-09 3.14lt-02 2.531E-09 
2.513E-02 1.653E-09 2.199E-02 l.282E-09 1.885E-02 9.567E-10 

V= o. w~ o. 

9. 752C-Ol 5.333E-04 
9.41HE-Ol 1.805~-04 

9.178E-Ol 7.489E-05 
8.477E-Ol 2.874E-05 
7.543E-Ol 8.262E-06 
6.891E-Ol 2.110 E-06 
6.423E-Ol 6 .ll6E-07 

-l.OOOE+OO o. 

V= O. W= 0. 

9.603E-Ol 2.517E-05· 
8.980E-Ol l.ll9E-05 
7.705E-Ol 4.278E-06 
6.029E-Ol l.SOOE-06 
4.l72E-Ol 4.781E-07 
2.456E-Ol l.377E-07 
l.l91E-Ol 3.268E-08 
5.338E-02 7.000E-09 
2.827E-02 2.070E-09 
1.571E-02 6.782E-l0 

I 
...... 
N 
I 

(/) 

ro 
-o 
.-+ 
ro 
3 
rr 
ro 
) 

N 
0 



OJTPUT FR(M EXA,·1PLE PROBLE,'l .Hi·J (Cont.) 

1.257E-02 4.46bE-10 9.425E-03 2.625E-10 
2.680E-OH 0. -L.OOOE+OO O. 

INTERVAL NL~eER 3 

NU~BER HCRN IN THIS INTERVAL 6.58301E-03 
RELATIVE I~PORTANCE l.OOOOOE+OO 
POS!TitN DEFINITlUh 

SPHE ~:E-~URFfiCE 

6.283E-03 1.264E-10 

POINT fiT C~~T~R X= 0. Y= 0. Z= C. 
OUTER RAC!US = l.OJOOE+Ol 

ENERGY DEFlhlTIC~ 

SINGLE GROUP C~LY - GROUP 4 
Tl~E UEFINITlON 

INPUT C!STR!UUTION- DEFINED HY FOLLOWING ITIME,SOURCE/SECI PCINTS 
0.0 1.000~+00 . l.UOOE+OO l.OOOE+OC 

ANGULAR CESCR!PTIG~ 

OEFI~EC CY INPUT UISTRIBUTION REFERENCE VECTCR U=-Z.OCOCE+CO 
PAIRS CF CEFI~l~G POINTS OF CLSINE, SOU~CE/STERlCIAN 

l.OOOE+OO 8.~2Dt-06 9.87~E-OI 6.923E-06 ~.716E-Ol 5.40~E-06 
9.37AE-Ol 3.3Y5t-06 9.20~E-Ol 2.799E-06 B.980E-Ol 2.312E-06 
B.J06E-01 1.456l-06 J.qOiE-01 l.l45E-06 7.459E-Ol 8.953E-07 
6.4/IE-01 ~.340~-0/ 5.Y2YE-Ol 4.860E-C7 5.3H5E-Ol 3.084E-07 
4.22~E-01 1.6d4E-07 3.681E-Ol 1.230E-07 3.150t-Ol 8.849E-08 
2.181E-Ol 4.215C-OU 1.7KlE-Ol 2.H95E-08 1.440[-01 1.925E-08 
9.77.4E-02 8.99~E-09 8.159E-02 6.373E-09 6.906E-02 4.578E-09 
4.71LE-02 2.ll~E-09 4.0B3E-02 l.576E-09 3.455E-02 l;ll3E-09 
2.827E-02 7.~73E-10 2.513E-02 5.642E-l0 2.199E-02 4.2llE-lO 
1.571E-02 1.960E-10 1.257E-02 l.l44E-10 9.425E-03 5.374E-11 
2.680E-OB O. -1.000[+00 0. 

INTERVAL NiJ~HER 4 

NU~HER BCRN lN THIS INTERVAL 7.58C53E-03 
RELATJjE I~PCNTA~CE l.OOOOOE+OO 
POSITI:..'N lJEflt-.:ITION 

SPHE~E-~URFfiCF. 

POINT ~~ CENTER X= o.. Y= 0. Z= C. 
CUltR RADIUS = l.OOOOc+Ol 

ENERGY ~EFINITICN 

SI~GLE GRCUP C~LY - GROUP 5 
Tli"E Ot-FINITIGN 

INPuf CISTKIBUTIGN- DEFINED uY FCLLO~ING ITIME,SCuRCE/SECI PCINTS 
0.0 J.OOOE+OO l.OOOE+OO l.OOOE+OO 

ANGULA~ CESCKIPTIL~ 

DEFI~FC bY INPUI UISTRI~UTICN REFERENCE VECTOR U=-2.COOCE+OO 
PAIRS CF DEFINING POINT5 OF COSINE, ~OuRCE/STERAOIAN 

l.QOOE+OO 9.646E-06 9.867E-Gl 7.720E-C6 9.709E-Ol 6.054E-06 
9.365E-Ol 3.845E-06 9.190[-01 3.190E-06 8.~52E-Ol 2.619E-06 
B.271E-Ol 1.660E-06 7.K63E-bl 1.308E-06 7.396E-Ol l.Ol3E-06 
6.39Rt-OL 6.050t-07 5.85LE-Ol 4.600E-07 5.3C5E-Ol 3.491E-07 
4.144E-Ol l.9COE-07 3.593E-Ol 1.383E-07 3.C60t-Ol 9.914E-08 
2.089E-Ol 4.705E-08 l.688E-Ol 3.131E-08 l.378E-Ol 2.122E-08 
9.41IE-02 l.Cllt-08 7.846E-02 7.C53E-09 6.593E-02 4,973E-09 
4.7llE-02 2.495E-09 4.083E-02 1.848E-C9 3.455E-02 1.293E-09 
2.827E-02 8.3j0E-10 2.513E-02 6.393E-10 2.199E-02 4.701E-10 
1.571E-02 2.068E-l0 1.257E-02 l.l32E-10 9.425E-03 4.535E-ll 
2.680c-08 O. -l.OOOE+OC O. 

3.142E-03 3.869E-ll 

V= o. W= 0. 

9.558E-Ol 4.272E-Oo 
8.671E-Ol 1.845E-06 
6.982E-Ol 6.946E-07 
4.81BE-Ol 2.306E-07 
2.639E-OL 6.198E-08 
1.19LE-Ol l.334E-03 
5.652E-02 3.063E-09 
3.141E-02 9.102E-10 
1.885E-02 2.983£-10 
6.283E-03 l.430E-ll 

V= 0. W= 0. 

9.549E-Ol 4.8llE-06 
8.639E-Ol 2.097E-06 
6.914E-Ol 7.867E-07 
4.735E-Ol 2.608E-07 
2.548E-Ol 6.897E-08 
l~l29E-Ol 1.442E-08 
5.652E-02 3.636E-09 
3.141E-02 l.OSlE-09 
1.8&5E-02 3.259E-10 
6.283E-03 3.664E-12 

~) 
;::;:; 
I 

I 
-....J 
w 
I 

Vl 
ro 

"Cl 
rt 
CD· 
3 
0" 
ro 
) 

N 
0 

1.0 
-....J 
w 

• 



OUTPUT FROi·l EXAI'lPLE PROBLEi-1 ·T\.<10 (Cont.) 

0.0 I~OJO~+OO l.GOO~+OO l.C:OE+CO 
ANGUL~~ CESCRIPTIC~ 

OEFI~~C ~y INPUT UI~TRIUUTIG~ REF~?ENCE VECTOR ·u=-2.000CE+CO V= 0. W= 0. 
PAIRS CF DEFINING PUINTS OF CUSINE, SC~RCE/STERACIAN 

l.OOOE+OO 2.90b~-05 9.724E-Ol 2.4J2E-05 9.387E-Ol 
R.409E-Ol 1.333[-05 7.6a~t-Ol 1.039E-05 6.e68E-Ol 
5.Ll7E-Ol 4.2031::-06 4.000t-Ol 2.715E-06 3.476E-Ol 
1.374E-Ol 7.U65t-07 1.409~-0l 4.722E-07 l.C97~-Cl 

7-219E-02 l.lE4E-07 6.279E-02 8.4Q7E-08 5.338E-02 
4.D83E-02 2.5671::-08 3.76~E-02 1.954E-08 3.455E-02 
2.H27t-02 S.OOBE-09 2.513E-02 1·.5J4E-09 2.680E-O~ 

INTERVAL NUMOER 44 

NU~UfR 3CRN IN ThiS l~TER1AL 6.87127E-J2 
~ELATIV~ IHPURTANCE l.OOCOOE+JO 
POSITICN DEFINITION 

SPhEE·~-~URI-ACE 

Pnt~T AT CENTER X= J. Y= 0. 
CuT :: R R A 0 IUS. = l. 00 0 0:: + 0 1 

~NERGY ~EFINITICN 
S I NG!li' GRCUI' CNL. Y - GROUP 45 

TH'E Ulf.=PJI flON 

Z= C. 

1.983E-05 
7.914t-06 
/..128E-06 
2.911E-07 
~.619E-08 

l.4C4E-08 
c. 

INPUf DIST~IOUTICN- OE~INEO bY FOLLOWING ITIME,SOURCE/SECl PCINTS 
0.0 l.OOOt•OO l.OOOt+OO l.OQOE+CO 

ANGULAR CESCRIPTION 
OEFIN=c BY INPUT OISTRI~UTION REFERENCE VECTOR U=-2.000CE+OO 
PAikS CF OEFI~ING POINTS OF COSINE, SO~RCE/STERAOIAN 

1~000E+OO 3.J5LE-05 9.654E-01 2.7B5E-05 9.215E-Ol 2.303E-05 
7.765t-Ol 1.449~-05 6.H~3E-Ol l.C96E-05 5.e78E-Ol 8.202E-06 
3~769E-Ol 3.785~-06 2.910f-Ol 2.613E-06 l.657t-Ol 1.093~-06 
9~724E-02 3.913t-07 8.159l-02 2.653E-07 6.906E-02 1.779E~07 
5~338t-02 8.U18E-08 4.711~-02 ~.947E-08 4.397E-02 4.662E-08 
3.769E-02 2,431E-08 3.455E-02 1.492E-08. 3.141E-02 6.739E-09 

-1 .• JOOE+OO O. 

9.008E-Ol 1.669E-05 
6,004E-Ol 5.9031::-06 
2.639E-Ol· l.H8E-06 
8.785E-02 1.8331::-07 
4.711E-02 3 .<H6E-08 
3.141E-02 9.193E-09 

-l.OGOE+OO o. 

V= O. 1-.'= 0. 

8.591E-Ol 1.864E-05 
4.982E-Ol 6.090E-06 
1.222E-Ol 6.24DE-07 
5.965E-02 1.214E-07 
4.0831::-02 3.489[-08 
2.680E-08 o. 

3: 
c 
;c 
I 

(.)1 

I 
'-J 
-P> 
I 

Ul 
ro 
"0 
rt 
ro 
3 
cr 
ro 
) 

N 
0 



1 

.... ····- . _., ..... -···- .... -... __ ..., ___ , ....... --~-· --· .. --··· .... --
UUTP'JT FR.O,·I EXA1 1JPLE PROBLU1 .nJO (Cont.) 

tXA~PLE PRCflF:~ TWO 
FLUENCE C•\tCLLAfEO AT POINTS tXTt'{NI\L TO THE DEFINED SFHERICAL SYSTEM 

DETECTOR PCI~T NU~HER 1 
DISTANCE FRCM CENTER OF SPhERE 
COLLI~I\fiNG CYLINDER RADIU~ 
OFf-SET OF CYLINUER fROM SPHERE 

1.000CE-tC3 
8.000CI::-tCO 
o. 

ENEI~GY 

GRP. 
l 
2 
l 

FLUE :-ICE 
UNCCLLIMATI::D 
o. 
I.1563E-Oo 
1.4l93t-09 
3.3f>24E-10 
4.4H4E-1U 
5. 77 1t8E:-l'J 
7.26&7t-10 
9. c') 17 E-1 0 
1.3CI59E-O<J 
l.!l702E-09 
2.6834C:-09 
4 .lf>3'•E-0':1 
5.'l7'JOc-o<J 
H.OU23i:-09 
9.2753l:-09 
1.34301::-0fi 

PARTICLES I CM*~2-MEV 
COLLIMATED 

5 
6 
7 
u 
<) 

10 
11 
u 
l3 
14 
15 
16 
1 f 
lU 
19 
·.20 
n 
22 
L3 
2'· 
25 
26 
27 
2!1 
£<) 
30 
11 
32 
3) 

3'· 
3~ 

36 
37 
3tl 
3') 
40 
41 
42 
43 
44 
45 

1. 7'·93E-Otl 
2. 3724E-O!l 
2.42051:-0tl 
4.3l89c-O!l 
2.9 1t6HE-08 
3 • 8 ') l) l c- 0 8 
4. 2<,2Cl:-Otl 
2.<JJ62E-06 
3.0516E-O!:l 
5. 064 7E-08 
l.OH4£E-07 
2 • .2o22E-o7 
3.4/20E-Ol 
1.5126E-07 
2.37.19E-l0 
5.9724E-l0 
9.7150E-10 
1.4~361:-0<J 

.2.2Z65l::-OlJ 
3.3498[-09 
5.0052E-09 
6. 3480E-09 
6.6.2421:-09 
9.0949E-09 
1. 3230E-O!l 
l.6&12E-08 
3. 2506E-08 
3.0140E-08 
4.9473E-OI:: 

o. 
1.1757E-C8 
1.3450E-C9 
3.0H26E-lC 
4.003lt-1C 
5.25lOE<C 
6.5369E-~C 

8.7679E-lC 
1.223lt-C9 
1.6'359E-C9 
2.3327E-C'i 
3.608'iE-C9 
5.14151::-C'i 
6. 92f;6E- C9 
7.7867E:-C'1 
l.l292E-C8 
l.4853t-C8 
2.016lE-C8 
1.97!l2t-C8 
3.6503E-C8 
2.40631::-CB 
3. l "17 7 E- C 8 
3.4092E-C8 
z.z4tZE-ce 
2.3l23E-C8 
3.8ll2E-CB 
a. 1111 E- c e 
l. 7077E- C7 
2.5954E-C7 
1.1206E-C7 
2.C6l7E-lC 
5.2983E-1C 
8.71601:-10 
l.2794E-C9 
1.98l8E-C<; 
2. 9626E- cc; 
4.41~2f:-t9 
5.5936E-C9 
5.8305E-C'i 
7.9168E-C9 
l. 1313 E- C 8 
l.4038E-C8 
2.6228E-C8 
2.4544E-C8 
3.8990E-C8 

PIPE FACTCR 
COLL I UNCCLL 

o. 
1.0167E+OO 
9.476CE-Ol 
9.168CE-01 
9.l 1t58E-Ol 
9.0929E-Ol 
8.<)'l58E-01 
a.o99<Jt-Ol 
8.8254E-Ol 
8.7470E-Ol 
8.6<)33F.-Ol 
8.66711:-01 
8.6050F.-Ol 
!J.~726E-01 

8.44C5E-Ol 
8 •. 4Cb4E-Ol 
8.4907E-Ol 
8.4983E-01 
8.1727E-01 
8.4130E-Ol 
8.1660E::-Ol 
S.l497E-Ol 
7 .• 9989E-01 

. 7 .6329E-01 
7.5773E-01 
7.5250E-01 
7.48l3E-01 
7.4825E-Ol 
7.4751E-01 
7.4083E-01 
8.8795E-01 
8.o7l3f:-01 
8.91661:-01 
8.9248E-01 
8.9009E-01 
8.8440E:-C1 
8.8212E-01 
8.8117E-Ol 
8.80l7t-Ol 
8.7046E-01 
8.5512E-Ol 
8.4505E-01 
8.0686E-01 
8.l433E-01 
7.8810E-01 

~ 
;o. 
I 

(J1 

I 
-.....! 
(Jl 

I 

(./1 

ro 
""0 
rl" 
ro 
3 
0" 
ro 
) 

N 
0 



OUTPUT FRLM EXA;o!PLE PROBLE:l .HJO (Cont.) 
~EJECTOR ~CI~T NU~BER 2 

OISTAN~E FRCH CENTER OF S~hERE 
CCLLIMATING C~LINOER RADIUS 
JFF-SET OF CYLlNCER FROM SPHE~E 

1.0COCC:+C3 
B.CCCCC+CO 
s.ococ::+co 

ENERGY 
GRP. 

HUENC:C 
UNCOLL lo'~IITtD 

PARTICLES I CP**2-MEV 
COLLIMATED 

1 

3 
4 
5 
6 
7 
u 
9 

10 
ll 
12 
13 
14 
15 
16 
1'1 
18 
19 
20 
21 
22 
23 
£4 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
H 
'•0 
41 
42 
4J 
44 
45 

o. 
1.1563E-Otl 
1.4193£:-09 
3.3f>24i:-10 
4.4644[:-10 
5.7'f48l:-10 
7.2h67[-1U 
9 • u ~>l 7 f: -· l 0 
l.311?'JE-09 
1.81021:-0<J 
2 .M134E-09 
4.1634t:-09 
5.'rf50[-09 
8.01~2'3i:-O'l 

9.2;!53<:-o'l 
1.343CC:-Oo 
1. 149 3E-OI:i 
2.312'tt:-ou 
2.4205E-Otl 
4.33391::-0tl 
2 • q '• 6 8 f:- 0 (j 
3 • 0 <Jl 1 [.- 0 (j 
4. 2l·20E-Otl 
2.'l:'l62E-O!l 
3.0'.il6E-Otl 
5.0647[-08 
l.OH42E-07 
2.2822~-0/ 

3.412Ck:-O"f 
1. 512 C: !:-0 7 
2. 3 i' 19 E-l 0 
5.97l4!C-10 
9.17501::-10 
1.43361:'-09 
2.2<'6'iE-09 
3.J498l:'-09 
S.O:J52E-09 
6.3480E-09 
6 .6242E-09 
9.0949E-09 
1.323CE-08 
1.6612E-O!:l 
3.2'506E-Otl 
3.0140E-08 
4.9473f:-08 

0~ 
5.8016E-CS 
6.9133E-1C 
1.6113E-1C 
2.l't53E-1C 
'2.76fl9E-lC 
3.4696E-1C 
4.6855E-lC 
6.5'/lSE-lC 
8.8407E-1C 
1.2658E-C9 
1.96:8E-C9 
2.8081E-C9 
3. 793Ct-CS 
4.3054E-C'l 
6.2596E-C9 
8.1813!::-C'J 
1.1098E-Ce 
1.1114t-ce 
2.0221E-C8 
1.3600E:-C8 
LH.:J3t-ce 
1. 95 36E- C 8 
1. 32611::'- c 8 
1.3750E-C8 
2.2773E-C8 
4.8666E-Ce 
l.0245E-C7 
l.55il1f:-C7 
6. 7701E-C8 
1.10'l6E-lC 
2. 8421E- lC 
4.6602E-1C 
6.8360E-1C 
1.C605E- C9 
1.5'l14E-C9 
2.3754E-C9 
3.01061::-C<; 
3.1385E- C'i 
4.2919t-C9 
6.Z046E-C9 
7.7574E-C9 
1.4948E-C8 
1.3896E-08 
2.2574E-C8 

PIPE FIICTOR 
CGLL I UNCCLL 

o. 
5.0224E-Ol 
4.!J7C8E-01 
4.8100E-Ol 
4.tlU53E-01 
4.79481::-01 
4.7747E-Ol 
4.7561E:-Cl 
4.7417E-01 
4.7271E-01 
4. 7l BE-01 
4. H2lt-01 
4.6997E-01 
4.69301::-01 
4.&66<JE-U1 
4.6610t:-01 
4.6769E-01 
4.677Clt::-01 
4.6162E-Cl 
4.6603£:-01 
4.6151E-01 
4.6120E-01 
4. 5837C-01 
4.51641::-01 
4.5050E-Ol 
4.4964E-01 
4.4887E-01 
4.48H9E-Ol 
4.4876E-Ol 
4.4759E-Ol 
4.7615E-01 
4.7587E-01 
4.7675E-01 
4.7685E-01 
4.7630t-Ol 
4.7508E-Ol 
4.7459E-Ol 
4.7426E-Ol 
4. 7379E-Ol 
4. 7190E-Ol 
4.6897E-Ol 
4.6697E-Ol 
4.5985E-Ol 
4.6105E-Ol 
4.5629E-Ol 

I 
........ 
0) 
l 

Ul 
CD 
-o 
rt 
CD 
:3 
0' 
CD 
-s 
N 
0 

• 

.. 



- .. 

1 
OUTPUT F~J~ EXAMPLE PROBLE~ TWO (Cont.) 

::OXAMPL£ PiHJi!LEM .H:O 
~PECTkU~ FITS SUITABLE FUR CLYO~ INPUT 

fLUX SPECTRUI' FOI{ ZCt-J: L= 0 LII'\EAR FIT IN ENERGY ~. 

0 
1.·00G0f.-10 o. 2.00G5E-C7 2.298t;E-C2 1. 790CE-06 3.9577E-02 l~4190E-05 l.8158E-02 :;o 

t.tz&oc-04 b .61C-4E-03 8.9?00E-C4 3.33lt9E-03 -/.lOOCE-03 2.2903E-03 5.6305E-OL. 2.40861:-03 
I 

1.6180E:-Ol 2.30\•41:-03 3.6180E-C1 1.9330E-03 5.473CE:-01 1.31C5E-03 6.50l:l5E-Ol 1.8969C:-03 tn 

1. 74oot-or l.l014E-03 9.204~E-Cl C).8630E:-04 l.l287E:+GC 7.4llOE-04 1.4192E+OO ·6.3315E-04 
l •. 7847Ft00 3.8flB2E-04 2.2441(-tCO 3.ec;crt:-04 z. B651:+0C 2.9145E-04 3.2543E+OO 2.0017E-04 

. 3.a700E+OO l.3102t:-U4 4.6022E+CO 9.U2C8E-05 5.3824E+OC 6.56791:-05 6.2056E+OO 4.5905i::-05 
7.l5 1t!ll100 3.35?41.::-05 8.2491E+CO 2.663lE-05 CJ.5108E+OC l.8ll3E-05 l.0966E+Ol 2.7367E-05 
l.2tJ43i..+Ol -6.95641:-05 l.4576t:+C1 9.1508E-04 l.6D06t:+Ol -l.9885E-04 l.8000E+01 o. 

FLUX ~ PEC TRIJI' F 01< ZCI-IE 1 L= 0 LOG FIT IN ENERGY 
5.C000f:-Gl o. 5.52:dE-Cl 5.L299E-03 6.7't64E-01 1. 3963E-03 8.2377E-01 2.525<;E-03 
1.(0')9~+00 '1. HdB E-04 l.£232E+CO 8.92'i3E-04 l.-4997E:+OC 5.2067E-04 1.8313E+OO 3.20l'Jt-04 
2.2361L+OO 3.90L2E-04 2.7304E+CO 3 .0069F.-04 3.3339E+OO 1.!l810E-04 4.0709E+OO 1.2795E-04 
4.970l:lE:+OO !:l.l2:3lE-U5 6.0696E+CO 5. 7409E-05 · 7.4113E+OO 3.5019E-05 9.0497E+OO 1.6748t:-05 
l.l•OOOf +OL o. 

FLUX :;PECTRUI' FOR ZC'JE: l L= 1 LINEAR FIT IN ENERGY 
1.0000[-10 o. 2.0005E-C7 2.o563t:-o3 1.790CE-06 4.4442E-03 l;.4L90E-05 2.0301E-03 

I 
-....! 

1.12(,Qf--(;t, 9.83'J3t-04 8.95<JOE-C4 4.5 7c IE-04 7.100CE-03 3.34D61i:-04 5.6305E-02 3.9167E-04 -J 

1.61 Ullt-Ol 6.58'lOE-04 3.61BOE-C1 t::.072C)E-04 5.473CE-01 3.9405E-04 6.50851::-01 6.9652-=-04 
I 

7.7400(-Gl 3.164'.>E-04 ~.~045i:-Cl 3.R992E-04 1.12871:+0C 2. 73531:-04 -l.4192E+OO 2.2174!:-04 
1.1tl47lt00 l.:H4U:-04 2.2441E+CO l.505H-04 2. 7365E:+OO 1.1670E-04 3.254jE+OO 8.4349E-05 
3.eroor+oo 5.6140E-05 4.6022E+CO 4.0555[:-05 5.3824t+OO 3.0564E-05 6.2D56E+OO 2.1659E-05 
7.1';4!:1HOO 1.6l31E-05 8.2491E+CO 1.3255E-05 9.5108c+OC 8.2223E-06 1.0966E+01 1.8614E-05 
1.2643l+Ol -6.6256E-05 1.4576E+C1 6.8232E-04 1.68061:+01 -1.4827E-04 · 1.8000E+01 o. 

FLUX St>ECTi<UfJ FOR ZCNE L= 1 L0•3 FIT IN HJERGY 
5.0000!.:-GL o. 5,.5251f:.-·::1 l.Rl63E-03 6.7464E-01 6.2162E-04 8.2377E-Ol 8.0911E-04 
1.005</!::tCO 4 0 0 300 l'-0 1t 1.2~82f:.+CO 3.5R72E-04 1.49971:+00 2.2505E-04 -1.8313E+OO 1.4049E-04 
2.236l!:+OO . l. 6911 t-04 2.73041:+::0 1.3052E-04 3.3339E+OC a.2oosE-05 4.0709E+OO 5.7580E-05 
4.970l:lt+OO J.6•:nst:-os 6 .0{:96E tCO 2.611UE-05 7.4113t+OC 1.55611:--05 9.04971:+00 7.58471:-06 

(/) 

ro 
1. DC OG i: t r, l. o. "':) 

c+ 
ro 
'J" 
CD 

FLUX SPECTRIJI' FOR ZCf\E l L= 2 LINEAR FIT IN ENERGY -; 

1.0000E-l0 ·a. 2.0005E-C7 l.3632E-04 1.790CE-06 3. 7339E-04 l.4190E-05 1.7083E-04 N 

1.1260 t-0 1t 8.460GE-05 8 .'h00E:-C4 S.OOllE-05 7.100Ct-03 4.3252E-05 · 5 .6305E-02 6.4338E-05 0 

l.6180f-01 l.9f.72t:-04 3.tJleOE-C1 2.0550:0-04 5.473CE-01 1.J058E-04 6.'.>085E-Ol 2.7L52E-04 
7.7400E-01 l.0045f:-04 9.2045!:-Cl 1.6771E-04 1.1287t+OC 1.1462E-04 1.4192E+OO 8.8253E-05 1..0 
1.784 71:+00 5.4<154t:-05 2.2441E+CO 6.7692i:-05 2. 7J65E+OO 5.3337E-05 · 3.2543E+OO 3.98581:-05 -....! 

~.8700!:+00 2.686£.t-05 4.60nE+CO 1.()8281::-05 5.3824E+OC 1.53041:-05 6.2056E+OO 1.1068E-05 w 

1.1548f.+OO 8.4769E-06 8.2491E+CO 7 .2537E-06 . <J.5108E+OG 4.0.c!44E-06 1.C966E+Ol 1.3219E-C5 
1.2643E+Ol -5.5~471:-05 1.4576E+.Ol· 5.0916E-04 1.6806E+Ol -l.l065E-04 · 1.8000E+Ol o. 



FLUX SPI:CTHUI' FCK lONE 
'>.OOCOE-01 c. 
L.CG5'1ti·OO 1.9109E-04 
2.236Lt:+GO c.6'•66i:::-05 
4.<i70ilc+OO 1.9884::-os 
l.COOOE+Ol o. 

FLUX SFECTRUI' FOE ZONe 
l •. GUOOE-10 o. 
1. 1260 f:-0'• -l.5291E-05 
l.t.UJ0::-01 6. 1t?3 Lf-(;~ 
7.7400i:-01 3. 3 7 1 lt: -0 5 
L. 73't7i:-+OO 2. 333'H:-O~ 
J.6700E+OO l.403Ht-0') 
7.15't!ll+OO 4.!J39/E-06 
1. ~64"3E+01 -4.529"/C:-05 

FLUX SPF.CTRUI' FOK ZCN£: 
s.oooot.-01 o. 
l.005'H+OO 9.239BE-05 
2.23l,tHOO 4. 'JOS:>c-05 
4.9705F+OO l. 1 <J2CJE -05 
l.OOOOt+Ol o. 

FLUX S=>ECTRIJI" FOR ZCI'o.E 
l.•)OQOf-10 '). 

l.l260i:-0't -5.1523.:-cs 
l. HoOt:-Ol 2.044t.E-05 
7.1400t-Cl 1. 0396 E-05 
l.7e471:+00 9.972';E-Ot. 
J.3700l+OO 7.0856E-06 
7.154flE+OO 2.4842i:-06 
1.2643E+Ol -3. 3691E-05 

FLUX S~ECTRUI' FOR.ZCNt 1 
5.0000F.-Ol o. 
l.0059E+OO 4.16551::-05 
2.2361E+OO 2.63881:-05 
4.9708~+00 6.9924E-06 
l.oQOOOE+Ol O. 

OJTPUT FROf~ EXA::JPLE 

.L= 2 LOG FIT IN ENERGY 
5.52~LE-CL 6.102BE:-04 
l.22tl2t'+CO 1. 6 78./E-04 
2. 7 3Vtt +CO c.nB9E-C5 
6 .06~6E +CO 1.41121::-05 

L= 3 LINEAR FIT Itl ENER:;Y 
2.0005E-C7 -3.5857E-05 
8.950Jf:-C4 -5.12B7E-06 
3.6ltlu£:-C1 7.6'1'15t-05 
9. 20'•5E-C l 7.ol47E-05 
2.244lc+CO 3.2733E-05 
4.602~E+CO l.0404E-05 
8.24':/ll+CO 4.32171::-06 
1.45H,E+Cl 3.9331E-04 

L= 3 LOG FIT IN ENERGY 
5.5251E-Cl. 2.0615t:-04 
l.22ll2E+CO 8.4877E-05 
2.7304HCO 3.9088E-05 
6 .06'161: +CO 8.4605E-06 

L= 4 LINEAR FIT IN ENERGY 
2.0005E-07 -l.3491E-04 
8.9,COE-04 -2.0117E-05 
3.6l.cOE-Ol 3.0310E-05 
C:l.2045E-C1 3.6810E-C5 
2.2441E+CJ l.5965E-05 
4 .60L2E+CD 5.2395E-06 
8.2491E+CO 2.3094E-06 
l.4576E+Cl 2. 7335E-04 

L= 4 LOG FIT IN ENERGY 
5.52,1E-Ol 6.4004E-05 
1.2282E+CO 3.9731E-05 
2.7304E+OO 2.1477E-05 
6.0696E+CO 5.0407E-06 

PROBLEi·1 n~JO (Cont.) 

6.74641::-Cl 
1. 499h+CO 
3.3339!:+CC 
7.4113E+OC 

1.790CE-06 
7.100Ct::-03 
5.473CE-01 
l.1287E+OC 
2.7365E+OC 
5.3824E:+OO 
9.5108!:+00 
l.6006E+01 

6.7464:0-Cl 
1.4997E+OC 
3.33HI.:+OC 
7.4113E+OC 

l.79GCE-06 
7.1000t-03 
5.473CE-Ol 
l.l287c:+OC 
2. 7365E+OC 
5.3B24E+OC 
9.5108E+OO 
1.6806~+01 

6. 7464E-Ol 
1 • 4 9 9 1 E + o c· 
3.3339E+OO 
7.4113E+OO 

2.6084E-04 
1.1091E-04 
4.24381:::-05 
8.2667E-06 

-7.0959E-05 
-5.8939~-07 

4.764lE-05 
5.2020E-05 
2.6472E-05 
8.1963E-06 
2.09661.:-06 

-8.5469E-05 

l.0205E-04 
5.9204E-05 
2 .4011E-05 
4.8859E-06 

-2.3753E-04 
-l.2877E-05 

l.7CJ54E-05 
2.4788E-05 
l.2926E-05 
4.1281E-06 
8.6542E-07 

-5.9401E-05 

4.0043E-05 
2.8772E-05 
l.3825E-05 
2.9195E-06 

8.2377E-Ol 
l.8313E+OO 

. 4.070'H+OO 
9.0497E+OO 

l.4190E-05 
5.630SE-OZ 
6.50CJ5c-01 
l.4l':12E+OO 
3.2543E+OO 
6.2056E+OO 
1.0966E+Ol 
l.8000E+01 

8.2377E-Ol 
l.0313E+OO 

· 4 .0709E+OO 
9.0497E+OO 

l.4190E-05 
5.6305E-02 
6.5085E-Ol 
1.419-'E+OO 
3.2543E+OO 
6.2056E+OO 

·l.0966E+Ol 
l.8000E+Ol 

8.2377E-01 
1.8313E+OO 
4.0709E+OO 
9.04 1HE+OO 

3.0715E-04 
6.9!Jl.>et-05 
3.06761::-05 
4.1140E-06 

-3.22921:-05 
7. 2224E-06 
1.0997E-04 
3.77291::-05 
2.0'i84E-05 
6.1228(-06 
9.8947E-06 
o. 

1. 25.48E-04 
3.8513E-05 
l.8290E-05 
2.4572t-06 

-l.OBBlE-04 
-l.04CJ2E-05 

4. 7693E-05 
1.6523E-05 
l.0387E-05 
3.1054E-06 
6.8109E-06 
o. 

4.751l3E-05 
1.8508E-05 
1.0541E-05 
l.4921E-06 

TIME RECUIRED FCR OUTPUT= 3.j47E-Ol MIN. 
TOTAL PROBLE~ TIME= 1.3741:+00 MIN.· 
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CRT OUTPUT FROM EXAMPLE.PROBLEM TWO (Cont.) 

GP ~7 GP ~8 GP ~9 

GP 20 GP 21 CP 22 

GP 23 CP 25 

o? 26 GP 28 

~p 2~ CP 31 
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CRT OUTPUT FROM EXAMPLE PROBLEM TWO (Cont.) 

EXAMPLE PROBLEM TWO 
HlERGY DEPENDENT FLUE~JCE AT DETEC iOR PO lilT 2 
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January 13, 1975 

SUBJECT: CHANG~S 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 penetr~tion 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 longer includes data for zones which 
were not used in the problem. This data had no real meaning 
but was confusing to some users. 



u MOR- 19 

4) 

5) 

6) 

7) 

-89- January 13, 1975 

The fission source in the balance table printout is now correctly 
normalized. Previously, it differed from the correct value by 
the magnitude of the source ratio (~ormally equal to one). 

In multiplication problems, the last two eigenvalues are now 
printed correctly. 

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. 

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 printout has the group 
structure reversed. 

The new version is labeled as version number 3 with a date of 2 Jan 
1975. 

Any problems encountered with the use of ANISN-L should be directed to 
the authors. 
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