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ANISN-JR, A One-Dimensional Discrete Ordinates Code

for Neutron and Gamma-Ray Transport Calculations

Kinji KOYAMA, Yukichi TAJI, Kazuyoshi MINAMI*,

Tuneo TSUTSUI, Takashi IDETA and Shun-ichi MIYASAKA

Division of Reactor Engineering, Tokai, JAERI

(Received January 29, 1977)

The ANISN code available from RSIC is designed to solve the one-dimen-
sional Boltzmann equation for deep penetration problems taking into consid-
eration the anisotropic scattering by Legendre expansion of the-scattering
cross sections.

To extend its applicability for shielding analyses, the code has been
modified by adding options of calculating the reaction rates distributions
from detector response, generating the vo]ume—f]uk weighted cross sections
in arbitrary regions or zones and plotting the neutron or gamma-ray spectra
and the reaction rates distributions.

The forhats of input data necessary in the options are described in de-

tail,

*) Fujitu Ltd.
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1. Introduction

The one-dimensional transport calculation code ANTSNL) currenﬁly
available from RSIC (Reactor Shielding Information Center, Oak Ridge
National Laboratory) is widely used as a standard shielding code.
However, the analyses of shield experiments, require, various quantities
such as energy spectra, reaction rates, heat generation, radiation
damage, and biological dose. These quantities are obtained by multi-
plying the fluxes in the shield by response function of detectors. In
addition, for heterogeneous zone consisting of media of thicknesses of
more than one mean free path, cross sections are sometimes required to
be averaged with the flux distributien over the zone for effective shield
calculations. |

In order to make these treatments possible and to increase utility

of ANISN, some optional functions aré added to the code as follows:

(1) print the total fluxes at boundary points of all mesh intervals.
(The original ANISN prints the total fluxes at midpoints only.)

(2) calculate, print and plot the spectrum of g ¢g/AEg or qbg/AUg
(lethargy width).

(3) print the angular fluxes at only required mesh boundaries or midpoints
(maximum 10 points). The original ANISN prints at midpoints of all
meshes, and therefore the number of print pages becomes vast according

to the number of the spatial and angular meshes.
(4) use the asymmetric quadrature set.

(5) calculate and plot the reaction rates for neutron and gamma-ray

detectors, and collapse the responce functions of detectors.

(6) generate volume-flux weighted cross sections for arbitrary zome or
region. {In the original ANISN, the cross sections can be collapsed

only for a homogeneous zone or region.)

(7) collapse into few group cross sections in ANISN, DOT, or TWOTRAN
format. (In TWOTRAN format, the 2-th Legendre coefficient of the
scattering cross section is divided by (2% + 1) and the cross section
of (n,2n) reaction is added for use of the coarse-mesh rebalance

technique.)

(8) multiply the average cross section by the density factor, when an

option of density factors are used (IDFM = 1).
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(Note-1) 1In original ANISN and the present version, the adjoint cal-
culations can not be performed with the group independent
cross section tape (ID2 = 1) but with the tape generated from

the step—three of the RADHEAT-V3, 3)

(Note-2) To plot the energy spectrum and reaction rates distributions,

a utility code of ANISN Plote is used.

The ANISN code with the above mentioned new options is named as
ANTSN-JR.

In the sectjons 2 and 3 of the present report, additional input
instructions for the ANISN-JR are described in detail with its limitatiom,
The data description for the ANISN-~PLOT is described in the section &.

For convenience for users, the data description and detailed data notes
of the original ANISN are quoted from the reference 1) in appendixes A
and B. In addition, the free FIDO format used in the program is cited

from the reference 2) in appendix C.

2. Additional Data Description

The data for the additionaloptions are given before the ANISN
original input data. If the reaction rates are required, the response

functions of detectors follow after the ANISN data as shown below.

l/,/’ ' Response functions
r,/ (if any, CARDS H)
/////’ ANISN data
‘__‘—‘1
r/,/ - ______,,,,aTitle card
,/’/' Additional option data
(CARD AN G)
(1) CARD A Format (2I5)

1. IANISN the format of group independent cross section tape.
Q0 — same as the original
1 —- for the tape produced by RADHEAT-V3

2. ITMAX maximum execution time in minutes. If ITMAX = 0, this
option is ignored. |
ANISN checks this time at the end of each outer iterataion
and, if it has been exceeded, the problem is terminated

with full output.

-2 -



JAERI-M 6954

(Note-1) In original ANISN and the present version, the adjoint cal-
culations can not be performed with the group independent
cross gsection tape (ID2 = 1) but with the tape generated from

the step-three of the RADHEAT-V3. 3)

(Note-2) To plot the energy spectrum and reaction rates distributionms,

a utility code of ANISN Plote is used.

The ANISN code with the above mentioned new options is named as
ANISN-JR.

In the sections 2 and 3 of the present report, additional input
instructions for the ANISN~JR are described in detail with its limitationm.
The data description for the ANISN-PLOT is described in the section 4.

For convenience for users, the data description and detailed data notes
of the original ANISN are quoted from the reference 1) in appendixes A
and B, In addition, the free FIDO format used in the program is cited

from the reference 2) in appendix C.

2. Additional Data Description

The data for the additionaloptions are given before the ANISN
original input data. If the reaction rates are required, the response

functions of detectors follow after the ANISN data as shown below.

4///, Response functions
/ {if any, CARDS H)
/////’ ,///// ANISN data
i —
E/;’ - ______,J,,fTitle card
,///’ Additional option data
(CARD A~ G)
(1) CARD A Format (2I5)

1. IANISN the format of group independent cross section tape.
0 — same as the original
1 — for the tape produced by RADHEAT-V3

2. ITMAX maximum execution time in minutes. If ITMAX = 0, this
option is ignored. |
ANISN checks this time at the end of each outer iterataion
and, if it has been exceeded, the problem is terminated

with full output.

—9 -



(2) CARD B

1. TIIBOUD

2. TISPTM

3. IIANLL

4, IGMNEW
5. IGMNEU
6. NACTPR

7. NREACT

8. NASYMM

9. NRESAT

JAERI-M 6954

Format (1015)

0 —~— print total fluxes at midpoint of each mesh interval
(same as original)
1 — print total fluxes at boundary of each mesh interval

0 —— no effecf

1 — calculate and print neutron spectra ¢g/AEg at each mesh
2 —— calculate and print neutron spectra ¢g/AUg at each mesh
Energy group boundaries are specified by CARDs C and D.

0 — print angular fluxes at all meshes (same as original)

1 — print angular fluxes at only required meshes

The numbers of required meshes are given by CARDs E and

F. If angular fluxes are required, ID1 = 1 must be

entered in 15$ array.

number of total energy groups (equal to IGM in 15% array)

pumber of neutron groups. If neutron only, IGMNEU=IGMNEW.

0 — no effect

1 — print the activities for each group and zone

0 — no effect

1 — calculate and print reaction rates for neutrons-and
gamma rays

2 — calculate reaction rates and also collapse response
functions of detectors

3 — collapse and punch response functions of detectors

The response functions for neutrons and gamma rays are

given by CARDS H. For collapsing the response functions,

IFG = 1 in 15% array, and 27% and 283 arrays must be entered.

0 — no eifect

1 ~— use asymmetric quadrature set.

The angular quadrature weights and cosines are given by 6%

and 7% arrays. In the case NASYMM = 1, the reflective

condition for left boundary can not be used.

0 — no effect

1 —~ write/read final fluxes on a tape for use as an initial
flux guess for the next run

Final fluxes are written on the logical unit No.l5 and read

from No.l4. TFor the first rum, NRESAT=1, IFN=1 or 2 (in 15%

array) must be specified, and for the following, NRESAT=1

and IFN = 3,
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10. NXSOUT O — no effect

11. NPLOT

(3) CARD C

1. NOYGRE

(4) CARD D

(5) CARD E

1. NOANNO

(6) CARD F

(7) CARD G

1. NACT

2. IDOT

3. NPU

4., IGNT

1l — obtain the few group cross sections for DOT, TWOTRAN
or MORSE '

When NXSOUT = 1, CARD G is necessary.

0 — no effect

1 — obtain the file for plotting

Format (I5) (input if IISPTM=1)

number of energies to be speicifed in CARDS D
NOYGRE = IGM + 1, for neutron or gamma-ray problem
NOYGRE = IGM + 2, for coupled neutron and gamma-ray problem

Format (8E10.5) (input if IISPTM=1)
(YGRENE (1), I=1, NOYGRE)
Energy group boundaries are given in descending order of

energy in eV.

Format (I5) (input if ITANLL=1)

number of mesh boundaries to print angular fluxes (£10)

Format (10I5) (input if IIANLL=1)
(NOANLL(I), I=1, NOANNO)

Mesh boundarjes numbers to print angular fluxes.

Format (6I5) (input if NXSOUT=1)

number of detectors for which the response functions

are to be stored. .

0 — calculate collapsed cross sections in TWOTRAN format

1 ~— calculate collapsed cross sections in DOT format

output of cross section tables

0 — only print

1 — punch

2 — write on a tape (logical unit No.40)

3 -~ add cross sections to the tape produced in previous
cases.

number of groups of (n,2n) down-scattering. Normally,

total number of neutron groups is entered., When IDOT = 1

(DOT format), IGNT is put to zero.

_4_



5. IGMN

6. ITLZ

1. ICON

(8) CARDS H

CARDS H give the names of detectors and their response functions

JAERI-M 6954

number of energy groups to be obtained (from heighest

energy).

length of the output cross sectjon table.

Specify ITL2 = NACT + IGMN + 3 for DOT and ITL2 = NACT +
IGMN + 5 for TWOTRAN.

(input if NREACT#0)

after the data for the first case of ANISN inputs. When the neutron
and gamma-ray responses are calculated, CARDS H must be given
respectively, that is, at first the neutron's data and then the

gamma-ray's data.

CARD H-1 Format (I5)
1. NELM number of detectors for which the response functions for
neutrons or gamma-rays are stored.
CARD H~2 Format (I5, 4A4) (input if NELM#0)
1. NAME identification number for the detector
2. DXCM title of the detector
CARDS H-3  Format (8E10.3) (input if NELM#0)
(0OSIG(I), I=1, NG)
Response function of the detector in descending order of
energy.
NG is the number of neutron groups Or gamma-ray groups.
CARD H-2 and CARDS H-3 are repeated by NELM times.
i (9) TData for the cell weighting for arbitrary zones

This option is specified in ICON and IPUN of 27% array of ANISN data.
v Cell numbers to be weighted are given in 29$% array added newly to

the ANISN input.

27$ Few group parameters [5] (IFG=l)

0 — no effect
1 — not changed
2 — not changed
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29%

3.

9]

(2)

(3

(4)

(5)
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3 —— macroscopic cross section desired {(cell-weighted for

arbitrary zones)

IHTF not changed
IHSF not changed
THMF not changed
IPUN 0 — no effect

1 — not changed

2 — obtain weighted cross sections on tape F11.
Not changed
Cell numbers for each zone. This number becomes material number

for cell weighted cross sections. [IZM]

{IFG=1, ICON=3)

Limitations for the Additional Data

For options of IIBOUD=1 (print total flux at the boundary point) and
IISPTM=1 (print spectrum), IDAT1#2 (fluxes in core) must be entered
in 15$ array.

Dimensional limitation : IGM*{IM+1) = 30000.

For option of IIANLL=1 (print angular fluxes), maximum number of

intervals to be printed is 10.

Detailed print of activities.
Dimensional limitation: IGM*ID3*(IM+IZM+1l) = 30000, where ID3 is

number of activities in 15§ array.

For calculations of reaction rates, maximum number of detectors,

energy groups and mesh intervals are respectively 25, 100 and 400.

_Output of the weighted cross sections in DOT or TWOTRAN format.

Dimensional limitation: (IHMF+ITL2)*IGMF = 1040.

The input/output files assigned by the ANISN-JR are tabulated in

Table 1 except the FO5 and F06 logical units for the cards input and output

list

respectively. A diagram of the ANTSN-JR overlay structure and

assignment of subroutines for each segment is shown in Fig. 1. A sample

input is shown in appendix D.
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Table 1. Input/output file assignment

ot J—
FOl Scratch file
FO2 Scratch file (use if IDAT1=1 or 2)
FO3 Scratch file (use if IDAT1=2)
FO4 Library tape
F0O8 Scratch file (use if IDAT1=2)
F09 Seratch file (use if NXSOUT=1)
F11 Output of the weighted cross section (use if IPUN=2)
Fl4 Input of the restart file (use if NRESAT=1)
F15 Output of the restart file (use if NRESAT=1)
F20 Seratch file (use if ITIBOUD=1)
F30 Output of the plotting data (use if NPLOT=1)
F40 Output of the DOT or TWOTRAN cross section (use if NPLOT=1)
ANSQ1
——
(ANSMS | ANSO2
' ‘ ANSO4
ANSQ3
ANSO5
Segment Subroutine
ANSMS FIMAIN ANISN  CONTRL  ERRO  WOT SPIE
ITIME CLOCK ADDR CLEAR
ANS01 PLSNT  FIDO FFREAD TP ADJNT S804
S805 S814 WOT 8 5966
ANSQ2 GUTS 5807 5810 5821 5824 S833
ST CELL 851
ANSO3  FINPR  FINPRL PUNSH  DTFPUN FLTFX  NWSUBL
NWSUB2 ERRMSG ACTPRT WOTYT :
ANSO4 BT SUMARY  FACTR SUBNW3  SUBNW4
ANSO5 FEWG WATE CONVT CRATE

Fig. 1 Simplified structure of the ANISN-JR
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(1)

(2)

(3)

(4)

(5)
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3 — macroscopic cross section desired {cell-weighted for

arbitrary zones)

THTF not changed
IHSF not changed
IHMF not changed
IPUN 0 — no effect
1 — not changed
2 — obtain weighted cross sections on tape Fl1.

Not changed

Cell pumbers for each zone. This number becomes material number
for cell weighted cross sections. [IZM]

(IFG=1, ICON=3)

Limitations for the Additional Data

For options of IIBOUD=1 (print total flux at the boundary point) and
IISPTM=1 (print spectrum), IDAT1#2 (fluxes in core) must be entered
in 15% array.

Dimensional limitation : IGM*{IM+1) X 30000.

For option of IIANLL=1 (print angular fluxes), maximum number of
intervals to be printed is 10.

Detailed print of activities.

Dimensional limitation: IGM*ID3*(IM+IZM+1l) = 30000, where ID3 is

number of activities in 15§ array.

For calculations of reaction rates, maximum number of detectors,

energy groups and mesh intervals are respectively 25, 100 and 400,

_Output of the weighted cross sections in DOT or TWOTRAN format.

Dimensional limitation: (IHMF+ITL2)*IGMF < 1040.

The input/output files assigned by the ANISN-JR are tabulated in

Table 1 except the F05 and FO6 logical units for the cards input and output

list respectively. A diagram of the ANISN-JR overlay structure and

assignment of subroutines for each segment is shown in Fig. 1. A sample

input is shown in appendix D.
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Table 1. Input/output file assignment

e —
FO1 Scratch file
F02 Scratch file (use if IDAT1=1 or 2)
FO3 Scratch file (use if IDAT1=2)
FO4 Library tape
r08 Scratch file (use if IDAT1=2)
F09 Scratch file (use if NXSOUT=1)
F11 Output of the weighted cross section (use if IPUN=2)
Fl4 Input of the restart file (use if NRESAT=1)
F15 Output of the restart file (use if NRESAT=1)
F20 Scratch file (use if IIBOUD=1)
F30 Qutput of the plotting data (use if NPLOT=1)
F40 Output of the DOT or TWOTRAN cross section (use if NPLOT=1)
ANSO1
—
F@NSMS ANSO2:
ANSQ4
ANS03
ANSO5
Segment Subroutine
ANSMS FTMAIN ANESN CONTRL ERRO W6T : SPiE
ITIME CLOCK ADDR CLEAR
ANSOQL PLSNT  FIDO FFREAD TP ADJNT S804
S805 5814 WOT 8 5966
ANSQ2 GUTS 5807 S810 $821 5824 $833
ST CELL 5851
ANSO3 FINPR FINPR1 PUNSH DTFPUN FLTFX NWSUB1
NWSUB2 ERRMSG ACTPRT WOTYT
ANSO4 BT SUMARY FACTR SUBNW3 SUBNW4
ANSO5 FEWG WATE CONVT CRATE

Fig. 1 Simplified structure of the ANISN~JR



e e

JAERI-M 6954

4. Data Description for ANISN-PLOT

As a supporting package for ANISN-JR, a graph plotting program
ANISN-PLOT has been developed to plot the results; 1) neutron and
gamma-ray energy spectrum, 2) flux distribution of neutron and gamma-ray
for an arbitrary energy group, and 3) distribution of reaction rates
calculated from the detector response.

These data are transferred from the leogical unit F30 of ANISN-JR
shown in previous section. A sample input and the program list of ANISN-

PLOT is given in appendixes E and F, respectively.

A. Title and parameters

CARD A-1 Format (18A4)
1 (TITLE(I), I=1, 18)
2 (TITLE(I), I=19, 36)
title of this problem.
CARD A-2 Format (E10.6)
1 XNF nermalization factor, each wvalue for Y axis is
devided by this.
CARD A-3 Format (6I5)
1 Ifl =0, no effect,
=1, plot the neutron energy spectrum,
2 1IF2 =0}, no effect,

=1, plot the gamma-ray energy spectrum,
3 IF3 =0, no effect,
=1, plot the neutron flux distribution calculated
at midpeints of mesh intervals (IIBOUD=0, and
need CARDs D), v
=2, plot the neutron flux distribution calculated
at mesh boundary points (I1BOUD=1, and need -
CARDs D),
4 IF4 =0, no effect,
=1, plot the gamma-ray flux distribution calculated
at midpoints of mesh intervals (IIBOUD=0, and
need CARDs E),
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=2, plot the gamma-ray flux distribution calculated
at mesh boundary points (IIBOUD=1, and need
CARDs E).
5 1TIF5 =0, no effect,
=1, plot the neutron reaction rate distribution
calculated at mispoints of mesh intervals
(IIBOUD=0, NREACT#0, and need CARDs F),
=2, plot the neutron reaction rate distribution
calculated at mesh boundary points (IIBOUD-1,
NREACT#0, and need CARDs F).
t 6 1IF6 =0, no effect,
' =1, plot the gamma-ray reaction rate distribution
* calculated at midpoints of mesh intervals
| (IIBOUD=0, NREACT#0, and need CARDs G),
=2, plot the gamma-ray reaction rate distribution
calculated at mesh boundary points (ITBOUD=l,
NREACT#0, and need CARDs G).

B. Plotting the neutron energy spectrum (input if IFl=1)

CARD B-1 Format (215)
1 11 21, neutron energy group at upper energy boundary
on X axis, _
2 12 £100, neutron energy group at lower energy

boundary on X axis (must be Il 12).

CARD B-2 Format (1615)
1 N 220, number of spectra to be plotted,
2 (JK(D), I=1, N),

spatial mesh numbers to be plotted.

_ CARD B-3 Format (15, 17A4)
- 1 IXN 217, number of words to be written as the caption
of X-axis (4 characters/word),
2 (1X(1), I=1, IXN)

caption of X-axis.

CARD B-4 Format (I5, 1744)
1 ZYN 217, number of words to be written as the caption

of Y-axis.
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I=1, IYN)

caption of Y-axis.

C. Plotting gamma-ray energy spectrum (input if IF2=1)

same as CARDs B series {(the highest energy group of gamma-ray

must be counted as one).

D. Plotting the neutron flux distribution (input if IF3z1)

CARD D-1 Format
1 11
2 12
CARD D-2 Format
1 N
(JK(I),
CARD D-3 Format
1 1IXN
2 (IX(1),
CARD D-4 Format
1 IY¥YN
2 (IY(1),

(215)
21, mesh number corresponding to the left boundary
of X-axis,
£400, mesh number corresponding to the right boundary

of X—-axis.

(1615)
£20, number of distributions to be plotted
I=1, N)

neutron energy group numbers to be pleotted.

(I5, 17A4)

517, number of words to be written as the caption
of X-axis,

I=1, 17)

caption of X-axis.

(I5, 17A4)

Z17, number of words to be written as the caption
of Y-axis,

I=1, 17)

caption of Y-axis.

E. Plotting the gamma-ray flux distribution (input if IF421)

same as CARDs D series.

F. Plotting the neutron reaction rate distribution (input if IF521)

CARD F-1 Format (2I5)

1 11

21, mesh number corresponding to the left boundary

of X-axis,
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2 12 2400, mesh number corresponding to the right

boundary of X-axis.

CARD F-2  Format (16I5)
1 N £20 number of reaction rate distributions to be
plotted,
2 (JR(@D), I=1, W)
identification numbers of the detector responses

(NAME in CARD H-2 of ANISN-JR)

CARD F-3 Format (I5, 17A4)
1 IXN £17, number of words to be written as the caption
of X-axis,
2 (IX(1), I=1, IXN)

caption of X-axis.

CARD F-4 Format (I5, 17A4)
1 1IYN £17, number of words to be written as the caption
of Y-axis,
2 (IY(I), I=1, IYN)

caption of Y-axis.

G. Plotting the gamma-ray reaction rate distribution (input if IF621)

same as CARDs F series.

References

1) Ward W. Engle, Jr.: "A USERS MANUAL FOR ANISN: A One Dimensional
Discrete Ordinates Transport Code with Anisotropic Scattering", K-1693,
(1967). '

2) Green N.M. et al.: "XLACS: A Program to Produce Weighted Multigroup
Neutron Cross Section froﬁ ENDF/B", ORNL-TM-3646(AMPX-2), (1972).

3) Koyama K. et al.: "RADHEAT-V3: A Code System for Analyzing the Radiation

Transport in a Nuclear Reactor and Shield", to be publish.
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Appendix A Data Description for ANISN

This section is intended to be used as a guide in preparing problems
for ANISN. The appendix B presents a more detailed description of the
data. The quantity in brackets is the array dimension and the expression
in braces is the condition requiring that array or set of arrays. Arrays
or sets of arrays which are not required should not be entered. If no
condition is specified the array is required. Note that a T must follow

each of the five sets of arrays if that set is entered.

A. LIMI card - format (6X, I6) This card contains the nﬁmber of locations

available for ANISN data. (not used in ANISN-JR)
B. Title card - format (12A6)

C. Parameters
158 Integer parameters [36]
1. 1D problem ID number
2. 1ITH 0 -~ forward solution
1 - adjoint solution
3. ISCT maximum order of scatter found in any zone
4., 1SN order of angular quadrature
5. IGE 1 - slab; 2 - cylinder; 3 - sphere
6. IBL left boundary condition
0 - vacuum {(no reflection)

1l - reflection

2 - periodic

3 - white/albedo
7. 1IBR right boundary condition, same optjons as IBL
8. IZM number of zones or regions
9. IM number of mesh intervals

10. TIEVT eigenvalue type
- fixed source
- k calculation

- o calculation

— zone width search

0

1

2

3 - concentration search
4

5 — outer radius search

6

- buckling search

11. IgM number of energy groups



12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

IHT
THS
IHM
MS

MCR
MIP

IDFM

IPVT

IgM

IPM

IPP

IIM
1Dl

ID2

ID3

I1D4

ICM

. JAERT-M 6954

position of Opypg1 In cross section table
position of ggy (self-scatter) in cross section table
length of cross section table
cross section mixing table length (108, 118, 12%)
number of cross section sets to be read from cards (1l4%*)
number of cross section sets to be read from tape (138)
total number of cross section sets (elements + mixtures)
0 - density factors (21*) not used
1 - density factors used
0 - no effect
1 - enter ky, as PV (16%)
2 - enter og as PV

~ no effect

- enter distributed scurce (17%)

o)

1

0 - no effect
1 - enter shell source by group and angle (18%)

IM - enter shell source by interval, group, and angle
interval number which contains shell source if IPM = 1;
0 otherwise

inner iteration maximum

- no effect

- print angular flux

- punch scalar flux

both 1 and 2

- no effect

| i <= T WUR oV B - B
i

- use specially prepared group independent cross
section tape (contains MIP materials)

2 - use cross sections and fixed source from previous

problem

0 - no effect

N - compute N activities by zone where N is any

positive integer

0 - no effect

1 - compute N activities by interval where N refers
to ID3

outer iteration maximum



30.

3i.

32.

33.

34.

35.

36.

le*

(- T I M SV I - T O

= e
H O

12,
13.
14,

IDAT1

IDAT2

IFG

IFLU

IFN

IPRT

IXIR

Floating

EV
EVM
EPS
BF
DY

DZ
DFM1
XNF
PV
RYF
XLAL

XLAH
EQL
XNPM
NOTE:

JAERI-M 6954,

0 -~ all dsta in core

1 ~ cross sections and fixed sources stored on tape

2 - fluxes and currents on tape also

0 - no effect

1 - execute diffusion solution for specified groups

(24%)

0 - no effect

1 - flux weight éross sections (27$ and 28%5)

0 - step model used when linear extrapolation yields
negative flux (mixed mode)

- use linear model only

.- use step model only

-~ enter fission guess (2%)

- enter flux guess (3%)

use fluxes from previous case

- print cross sections

- do not print cross sections

o H O N K+ O Mo
|

- calculate Pj, scattering constants (Legendre
coefficients)

1 - read Py constants from cards (34%)

point parameters [14]

first guess for eigenvalue

eigenvalue modifier

epsilon — accuracy desired

buckling factor, normally 1.420892

cylinder or plane height for buckling correction
plane depth for buckling correction

transverse dimension for void streaming correction
normalization factor

0.0, kg, or oy according to IPVT = 0, 1, or 2

A, relaxation factor, normally 0.5

point flux convergence criterion if entered greater
than zero

upper limit for |[1.0 - Ali used in linear search
eigenvalue change epsilon

new parameter modifier

The above data is followed by a T.
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Cross Sections {ID2 = 0}

13$ Library ID numbers [MIP] {MTP > 0O}
14% Cross sections [MCR x IGM x IHM] {MCR > 0!
NOTE: If entered, the above data is followed by a T.

Fixed Source {IEVT = 0 and ID2 < 2}

17* Distributed source [IGM x IM] {IQM = 1}
18% Shell source [IGM IPM x MM] {1PM > 0}
NOTE: If entered, the above data is followed by a T.

Flux or Fission Guess {IFN < 2}
2%  Fission density [IM] {IFN = 0}
3%  Flux guess [IGM x IM] {IFN = 1}
NOTE: If entered, the above data is followed by a T.

1

Remainder of Data

1% Fission spectrum [IGM]

4%  Radii by interval boundary [IM + 1]

5%  Velocities [IGM]

6* Angular quadrature weights [MM]a)

7%  Angular quadrature cosines [MM]

85 Zone numbers by interval [IM]

9% Material numbers by zone [IZM]
108 Mixture numbers in mixing table [MS] {MS > O}
11$ Component numbers in mixing table [MS] {MS > 0}
12% Number densities in mixing table [MS] {MS > 0}
198 Order of scatter by zone [IZM] {ISCT > 0}

20*  Radius modifiers by zone [IZM] {IEVT = 4}

21*  Density factors by interval [IM] {IDFM = 1}

228 Material numbers for activities [ID3] {ID3 > 0}
23% Cross section table position for activities [ID3] {ID3 > 0}
245  Diffusion calculation markers [IGM] {IDAT2 = 1}
25%  Albedo by group - right boundary [IGM] {IBR = 3}
26%  Albedo by group - left boundary [IGM[ {IBL = 3}

a) = ISN + 1 for plane or shpere

MM
MM = (ISN x (ISN + 4)})/4 for cylinder

- 15—~



JAERI-M 6954

278  Few group parameters [5] {IFG = 1}
1. ICON 0 - no effect
1 - micro cross sections desired
2 - macro cross sections desired (minus implies cell
weighting)
3 - macro cross section desired (cell-weighting for
arbitrary zones)
2. IHTF position of 0, .57 in weighted cress section
3. IHSF position of Ogrg in weighted cross sections (minus
implies upscatter removal)
4. IHMF table length of weighted cross sections
5. IPUN 0 - no effect
1 - punch weighted cross sections
2 - obtain weighted cross section on tape Fl1
28% Few group number for each multigroup [IGM] {IFG = 1}
298 Cell numbers for each zone, which become the numbers for cell
weighted cross sections [IZM] (IFG = 1, ICON = 3)
34% P scatter constants [JT x MM]b) {IXTR = 1}
NOTE: The above data is followed by a T.
b) JT = ISCT for plane or sphere
JT = (ISCT x (ISCT + 4))/4 for cylinder
NOTE: JT is truncated to the next lower integer for cylinders

when ISCT is odd.
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Appendix B Detailed Data Notes

This section presents a more detailed definition of selected para-
meters and arrays. Some comments derived from experience are also in-

cluded.

A. Boundary conditions - IBL, IBR, 25%, 26%

The white boundary condition 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. If the albedo is not specified it is
assumed to be 1.0. The white boundary is recommended for the outer

boundary of spherical and cylindrical cells.

B. Cross section mixing table - MS, 108%, 11§, 12%*

The cross section mixing table is used to combine elements into
macroscopic mixtures and to specify the method of the concentration
search. Experience will reveal that only the imagination limits its
flexibility. The following table illustrates the three typeé of

operations performed by the mixing table.

108 s 12%
1. M X
2 M N X
3. M 0.0

1. Multiply all cross sections in material M by X.

2. Multiply all cross sections in material N by X and add to
corresponding cross sections in material M.

3. Multiply all cross sections in material M by EV, the eigenvalue

(concentration search)
C. Cross sections ~ 133, 14*

ANISN expects a table of cross sections for each group, g, of

each material in the following format:
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Position Cross section type
1 activity
. n
"
IHT--2 absorption
THT-1 nu x fission
IHT ‘ ’ total
: ’ upscatter®)
IHS-1 Og+lsg
IHS Ogsg
) downscatter®)

Thus the parameters IHT, IHS, and IHM completely describe the format
of the cross sections. If there are no activity cross sections,

IHT = 3. If there is no upscatter IHS = TIHT + 1. TIf there is no
downscatter IHM = IHS (i.e. a ome group problem). If there is up-
scatter ANISN will compute a total up5cétter cross section for each
group of each material and place that cross section in position

IEM + 1. The activity cross sections and used only for activities
(225, 23%).

The Py cross section tables must correspond in format to the P,
tables even though the transfer coefficients are the only numbers
used. Note that the Py, cross sections must contain a (2L + 1) term.
Previous S, codes supplied this term internally. <{(e.g. DIF-II multi-
plied the P; cross sections by 3.0) This factor may be included

externally or internally via the mixing table.

¢) NUS is the number of groups of upscatter.
NDS is the number of groups of downscatter.
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Material numbers - 10%, 115, 9%, 22§%

All cross section sets, whether elements or mixtures, are
referred to by a continuous set of material numbers. In particular,
the materials supplied in card form (14%) become materials 1 through
MCR the materials read from a library tape become MCR + 1 through
MCR + MIP, and any number greater than MCR + MTP bﬁt less than or
equal to MT refers to a mixture.

When the order of scatter for any zone (19%) is greater than
zero, ANISN expects the P; cross sections to be material M + 1, the
P, cross sections to be M + 2, etc. where M is the P, material

number specified in the 9$ array.

Density factors - IDFM, 21%
All cross sections appropriate to an interval are multiplied by
the density factor for that interval. Thus one may easily and

efficiently describe a void or a density variation by interval.

IPVT and PV - used in search

If IPVI = 1, ANISN will search for the parameter which results
in a multiplication factor of PV. 1If IPVI = 2, ANISN will search for
the parameter which results in a multiplication factoer of 1.0 when
a = PV. If IPVT = 0, ANISN will search for a multiplication factor
of 1.0 with o = 0.0.

Distributed source - IQM, 17%
The distributed source is entered by group and interval as

follows: group 1, interval 1 through IM; group 2, etc.

Shell source - IPM, IPP, 18%

If IPM = 1, the shell source is entered by group and angle for
interval IPP as feollows: group 1, angle 1 through angle MM; group 2
etc. '

If IPM = IM, the shell source is entered by group, interval and
angle as follows: group 1, interval 1, angle 1 through angle MM;

interval 2, etc.

Special cross section tape - ID2 = 1

A special purpose program is available which will prepare a group

—19 -
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independent cross section tape for ANISN. This tape 1is required
if the complete input cross section matrix [(MCR + MIP) x IGM x IHM]

is larger than the number of data locations available.

Activities - ID3, ID4, 22$, 23§

Activities may be computed by zone and interval as specified
in ID3 and ID4. The zone activity is a total reaction rate and the
interval activity is per unit volume. The following table illustrates

the use of activity specifications.

22 238
1. 1 3
2. -5 1
3. 7 -1
4. -3 -1

1. Compute activity for material 1, cross section position 3 in
the intervals and/or zones in which material 1 appears.

2. Compute activity for material 5, cross section position 1 in
all intervals and/or zomes.

3. Computer activity for material 7, position 1l in appropriate
intervals and/or zones and multiply interval activities by 1.0,
2xr, or 4nr? for slab, cylinder, or sphere respectively.

4. Compute activity for material 3, position 1 in all intervals

and/or zones and multiply interval activities by geometry factor.

Auxiliary tape storage - IDAT1

1f IDAT1 is specified as zero, ANISN will use the most efficient
tape storage possible and modify IDAT1 accordingly. IDAT1 may be
specified as 1 or 2 if cross section and/or flux tapes are available

from a previous problem ox if ID2 = 1.

Diffusion theory solution - IDAT2, 24$
If IDAT2 = 1 the 24% array must be entered. A zero implies a
transport solution and a one implies a diffusion solution for the

corresponding group. If IFN = 0, ANISN will use diffusion theory on

the first outer iteration.



JAERI-M 6954

Weighted cross sections = IFG, 278, 285

When microscopic weighted cross sections are requested (ICON = 1},
a set of cross sections is produced for each component of each material
in each zone. When macroscopic cross sections are requested (ICON =
2), a set of cross sections is produced for each material in each
zone. The cross sections are weighted by the flux or current in the
zone in which the material appears. Since the mixing table is used
to determine the components of a material, MS should not be zero when
ICON = 1.

If the cross section structure specified for the weighted cross
sections will not accommodate the complete multigroup scattering
matrix, the "extra" transfer coefficients are placed such that they
transfer as far down (or up) as possible.

If complete removal of the upscatter is desired, IHSF should be
minus. lIHSFl should be the position of the self scatter cross
section before the upscatter is removed. IHMF should be the final
table length., After the upscatter is removed, IHSF will be IHTF + 1,
The upscatter is removed by subtracting the reaction rate due to Oj+i
from the reaction rate due to 0j»j where j > i. Thus the net transfer

rate between groups j and i is preserved.

Starting guess - IFN, 2%, 3%

If IFN is specified as zero, ANISN will execute a diffusion
solution for the first outer iteration. Since this is undesirable for
fixed source calculations where one normally desires a zero flux
guess one may set IFN = 1 and enter no guess. Simply enter a card

with a T in column three for that section of data.

EV and EVM guesses

IEVT EV EVM

0.0 0.0
0.0 0.0
best guess for ad) 0.0
1.0 -0.1
0.0 -0.1
outer radius -(10% of outer radius)

1.0 -0.1

o e O

)

Zero is the best guess unless one is reasonably sure that his guess
is close to the answer.
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When IEVT = 0 there is no eigenvalue (EV).

When IEVT = 1 the multiplication factor (k) is the eigenvalue.

When IEVT = 2 o is the eigenvalue.

When IEVT = 3 the eigenvalue is defined by its use in the mixing
table.

When IEVT = 4 the eigenvalue is used as follows:
ARy = AR$ (1.0 + EV x RMz)
where AR] is the initial AR
RM; is the radius modifier (20%)
When IEVT
When IEVT

where DY° and DZ° are input.

5 the outer radius is the eigenvalue.

6, EV = DY/DY® = DZ/DZ°

Convergence — EPS, XLAL, RYF

The inner or flux iterations are considered comverged when both
the integral self-scatter error and the integral removal error are
less than EPG or when the maximum flux deviation is less than EPS.
EPG is related to EPS by a normalization factor, the total source
divided by IGM. Since the integral tests are sometimes easily
satisfied, a point flux convergence may be specified. If XLAL is
greater than zero, the inner iterations are not considered converged
until the maximum flux deviation is less than XLAL.

The outer or power iteration is considered converged when the
total source ratio between successive iterations differs from 1.0
by less than EPS, the total scatter ratio differs from 1.0 by less
than EPS/RYF and the upscatter ratio differs from 1.0 by less than
EPS/RYF. |

Buckling correction - BF, DY, DZ

ANTISN computes a correction factor of the DBZ from for finite
transverse dimensions. The correction is applicable only with
"transport corrected' P, cross sections where position IHT is .

occupied by the transport cross sectionm.

Void streaming correction - DFM1
Since the DB? term is not applicable to a void region, ANISN

computes a simple correctione) which effectively removes the transverse

e)

Olsen, T.: '"Void Streaming in Sy calculations,” Nucl. Sci. Eng., 21,
271 (1965). '
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component of each angular flux in the void region. This correction
term is not included in the calculation of the absorption reaction
rate as are the DB? losses. This omission causes the neutron
balance to differ from 1.0. If DFMl is zero, no correction is

computed for the void regions.

Normalization

When IEVT is greater than zero the total fission source 1is
normalized to XNF. When 1EVI is equal to zero the total fixed source
is normalized to XNF and the fission source, if any, is unnormalized.

If XNF = 0.0 there is no normalization.

Searches — XLAH, EQL, XNPM

When the absolute value of the difference between two successive
lambdas (};) is less than EQL, the eigenvalue, EV, is changed. The
first EV change is the result of adding or subtracting the eigenvalue
modifier, EVM. The second EV change is the result of a linear
ektrapolation. To prevent large changes early in the calculation, the
absolute value of the difference between 1.0 and X is not allowed to
exceed XLAH. To prevent oscillations when using the linear search,
the extrapolation is limited by SNPM. The third EV change is the
result of the quadratic search. The quadratic search is used until
the absolute value of 1.0 — A is less than EQL. At this point, the
linear search is used to complete the problem. XLAH is normally
0.05 and XNPM is normally 0.75. EQL should be the larger of 0.001
and three times EPS. In cases where EPS is quite small, EQL may be

less.

Multiple cases

The ANISN data arrays are stored in core in the order in which
they are numbered. For example the fission density (2*) follows the
fission spectrum (1%). No data is destroved between cases, 1f
problem dimensions change, the repositioned arrays are simply read
into core over the previous data. The result is that all arrays follow-
ing and including the first array to be repositiomed must be respecified.
It should be noted that the 15% and 16* parameter arrays are excep-
tions to the above discussion and are never destroyed. Multiple

cases in which IDAT1 changes will not retain data properly. If IDAT1 =
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1, multiple cases will retain data properly only if ID2 = 2 in all
cases following case 1. If IDAT1 = 2, multiple cases will retain
data properly only if ID2 = 2 and IFN = 2 in all cases following case
1. If there is upscatter, multiple cases will retain data properly
only if ID2 = 2 or if the complete cross section matrix is read in
all cases.

In cases where the data in-a particular section remains the same
in multiple cases, one may enter a card containing only a T in any of
the six appropriate columns for that section of data (e.g. the 158,
16* section).

If any case is preceded by an adjoint solution, the following
arrays must be respecified if they are required for the next case:
4%, 17%, 18%, 3%, 1%, 5%, 245, 25%, 26%.

If multiple cases are completely independent of each other
(i.e. all data is specified in each case) the data of each case may
be terminated with a T in the third column of two successive fields
on the same card. This "double T" is used in lieu of the normal
single T. If ANISN terminates a case for any reason, the code will
search for the "double T" and attempt to execute the following problem.

This option may also be used for independent sets of multiple cases.
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Appendix_ C Free-Form FIDO Format

The input to ANISN-JR is given in the ANISN format, and hence it
is able to use the free-form FIDO format improved by Ward Engle of ORNL.
In this section, the definitions of the format are described by quoting

reference 2).

C.1 Type 1 Format

Each card is divided up into six 12-digit data fields which are in
turn divided up into 3 subfields, illustrated in the following figure.

Only one data field is shown.

I
1]2

I1
3

ITT
4|5l6]7|8|9|10|11‘12

The first subfield is a two-digit integer; the second subfield contains
either a §, *, R, I, T, s, F, A, C, E, Q, L, N, M, 0, U, V, Z, +, -, or

a blank. The third subfield contains either a fixed or floating point
number. The contents of the first two subfields will define the operation
to be performed on the third field.

Blank fields are ignored. One can use any or all fields on a card.
For example, a box of blank cards sandwiched anywhere in a data array
would be completely ignored.

Each data array is identified by a two-digit integer in a first
subfield. There are both fixed and floating point arrays; a fixed point
array is designated by a § in the second subfield, a floating point array
by an %,

The second subfield contains an operator which specifies the type
of operation to be performed on the data. The possible operators are

listed below.

Array Operators

$ indicates the beginning of an integer array. The first subfield
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contains a one- or two-digit number identifying the array.

* indicates the beginning of a floating point array. The first

subfield identifies the array.

R indicates that the entry in the third subfield is to be repeated

the number of times specified in the first subfield.

I indicates linear interpolation between the entry in the third
subfield and the entry in the third subfield of the next data field. The
number in the first subfield gives the number of points to be placed

equally spaced in the specified range.

T indicates termination of data reading for a block. ZXLACS can
require several data blocks and each block must be ended with a T. A
block can contain any number of arrays. Data on a card after a T will be

ignored.

S indicates skip. The first subfield defines the number of entries
to be skipped. The third field can contain the first entry following the

skips. A blank third subfield would be ignored.

F is used to fill the remainder of an array with the item given in

the third subfield.

A is used to address a particular location in an array. This loca-

tion is specified in the third subfield; the first subfield is blank.

C is used to obtain a count of the number of items read into an array
up to the point where the C is placed. An integer ZZ in front of the C

will be used as identification in producing a message as follows:

XX ENTRIES READ IN THE YY ARRAY at ZZC,

E may be used to end specifying data for an array. This option is
particularly useful when it is desired to replade only some items in a 5
particular array. The items in question are replaced, and the use of an

E prevents having to count and skip to the end of the array. .

Q is used to repeat sequences of numbers. The length of the sequence
is defined in the third subfield. The number of times to repeat the

sequence is given in the first subfield.

L is similar to I except that a logarithmic interpolation is performed

between the entry points. This option is particularly useful for defining
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energy structures equally spaced in lethargy.

N is used to repeat a sequence of numbers in reverse order. The

length of the sequence is defined in the third subfield. The number of

times to repeat a sequence is given in the first subfield.

M is used to negate and repeat an inverted sequence. The length of
the sequence is given in the third subfield. The number of times to repeat

a sequence is given in the first subfield.

0 is used to turn on (or off) the card image edit of ANISN input data.
As with the C option, an integer in front of the O identifies the parti-

cular entry. The default (starting) condition is not to edit the data.

U is used to replace the ANISN input format for an array. The
array number is given in the first subfield. The format, written in
normal FORTRAN, is specified on the card immediately following the card
containing a U. The parentheses normally capsulating a format should be

included.

V specifies that the array identified in the first subfield will be

read according to the last variable format read in.

Z is used to specify a string of zeroes; e.g., 49Z would place forty-

nine zeros into an array.

+ or - indicates exponentiation. The data in the third field is
multiplied by 102N, where N is an integer in the first subfield. This

option allows one to specify a number in up to nine significant digits.

Integer data in the third subfield must be right adjusted. Floating
point data may be written with or without an exponent. If the decimal is
omitted, it is assumed to be immediately to the left of the expoment
field. If there is no exponent, the decimal point is assumed to be to the

extreme right of the nine-column subfield.

Input Restrictions

The following restrictions must be observed when using the ANISN input

format:
(1) Blank data fields are ignored.

(2) 1f the interpolation option (I) is used, the next data field

may not be either blank or an A entry.
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(3) The third subfield of a data field containing a $ or an * may
contain an integer, N. The next data entry is assumed to be the (N+l)th

member of the array. Normally the third subfield is blank and is ignored.

(4) All data arrays must be filled with the correct number of
entries. A data array is ended by either starting a new data array or
by ending a data block.

The sample data sheet which follows illustrates possible uses of
many of the ANISN input options. This is shown for illustrative purposes

only and should not be construed to represent meaningful data.

C.2 Type 2 Format {Free Form)

The transferral of input data to input forms or punched cards for a
code requiring significant amounts of input is always a time consuming,
distasteful and error-prone process. The original ANISN formats were
designed to help reduce these difficulties. The optioms are convenience
features. The usefulness of the "F" option which fills an array is obvious,
but it is somewhat harder to see the practical uses for some of the more
obscure ones like N, M, and Q; however, frequent use will turn up situa-
tions where these options are invaluable. For example, the S, consines
are negated and reflected about 90°, a fact which suggests the use of the

M option.

There are justifiable complaints with the input formats; for example,
where convenience options are not applicable, data can be hard to write
because of the manner in which the data fields are spread on the card.
This is especially true of integer arrays, where the data are right
adjusted in 12-column fields. The ANISN input forms help to some extent,

but the actual keypunching is still troublesome.

The input format has been greatly improved by Ward Engle of ORNL who
has designed and implemented an all-FORTRAN free-form, ANISN input scheme
which has data items separated by blanks (as others do), but still allows
all of the important convenience features of the earlier formats. The
restrictions on the use of this input are essentially that the user write
the data in a form that he can interpret within the context of the ANISN
options. Data is easily written and keypunched, since there 1s no worry
about which type character falls in which column or how many blanks are

left between entries.

#28_

L5
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The free-form input can be interspersed with the fixed form input.
To select free-form, an array is identified as either a $$ or a ** array,

for integer and floating point arrays, respectively.
The restrictions are:

(1) Any third subfield (data entry) must be followed by one or more

blanks. This is an obvious restriction, otherwise data interpretation

would be impossible.
(2) Only columns 1-72 are used.

(3) Numbers with exponents must not have imbedded blanks; e.g., use

1.0E+4, not 1.0 E+4 or 1.0E+ 4.

(4) The old + or - options (2nd subfield) are not operatiomal.
Significance requirements which led to the development of this option

can be had directly.

(5) No more han 9 digits in a number can be entered. The exponent
is not counted; e.g., 9234409, 923400000+1 will work, 9234000000 will not
work. Nine-digit accuracy is clearly beyond the significance available

for single precision IBM 360 floating point operations.

(6) A blank must not appear between items which fall in the first
and second subfields with the old format, e.g., 24R, not 24 R. Note that
the 99 restriction on the number of repeats, interpolations, etc., has

been eliminated.
(7) The Z-entry must be entered as 738Z, not Z738. The old format

allowed either.

(8) The Q, M, N entries must be specified as Q4, not 4Q. The old
format allows either. An entry like 3Q4 accomplishes the same as Q4

Q4 Q4. This is now true for either format.

The character (') in column 1 of a card will cause the contents of
the card to be listed as comments, while the data is read in. Column 2
should contain the proper carriage control character; e.g., blank,o0,1,2,
etc. This card is ignored as a data card. This option is also available

with the old formats.
Some examples of the new foramt are given below:

1$$25R1 0 4 3Q3 2$$ 3R42 E T
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The first 25 entries of the 1$ array are 1l's followed by 0 and 4 and then
the sequence 1 0 &4 is repeated three times. The 2§ array has three 42's

and then data input to the array ends. The T terminates a data block.

42%% 0.0 0.1666667 0.3333333 N2
43%% 1.0 -0.8819171 0.3333333 M2

This example puts 0.0, 0.1666667, 0.3333333, 0.333333, 0.1666667 in the
42% array and -1.0, -0.8819171, -0.3333333, 0.3333333, 0.8819171 in the

43% array.
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Appendix D Sample Input List of ANISN-JR
lcn!*».c.1!!-.'on.u?oolm*n'ufaorcj*rcoq‘o--q*--tu5|-v;‘v-r-6|ucv*!lvo?-ouv*ov-ns

¥HFORT
¢cecee ANISN=JR MAIN PROGRAM [ddsdadddaddoda
COMMON/BULKBU/  D(1)+LIML,DUMY (50000)

C .
C SET BLANK COMMON SIZE
LIM1=50000
CALL AN]SN
STOP
END

FHLIED RFNAME=J9103, AN!SNJR#SIMPL‘OVLY!EDIT'YEScRBSPC'lOO DIRCT=50
SGMT  ANSM3

SELECT (FTWAIN:CLEAR-CONTRL‘ERRO-WOT-SPIE.ITIME-CLOCK,ADDRqANISN)
SGMT  ANSOL «CHN=ANSMS

SELECT (PLSMTWFIDO+TP«ADJUNT 1580445805458 14WOTB45966FFREAD)

SGMT  ANSO0Z2 «CHNaANSMS

SELECT (6UT5|5307‘5510c5821158240583300T!CELL|5351)

SGMT  ANSO3»CHi=ANSMS
SELECTwégl?ﬁRyFlNPRl|PUNSHsDTFPUN:FLTFX!NWSUBluNWSUBZ|ERRHSGQACTPRT! /

Y

- SGMT  ANSO4»CHN=ANSO3 -

SELECT (BT-SUMARY!FACTORqNWSUB3|NW5UBQ)

SGMT  ANSO5 +CHN=ANSO3

SELECT (FEWGIWATE+CONVT+CRATE)

Fin
¥HRUN ' S12E=20
#D{SK FOLl,TRK=300
¥DisK FO2+TRX=300
¥DISKTO FO&4,J9103,REG1LO
¥DISK Fili
¥DATA
1 [¢] . :
[¢] 1 i 34 2é 0 0 0 0 0 ¢}
k13 ' :

1,5 E+07 1,0%E+07 6,5 E+06 4,0 E+06 2,5 £+06 1,4 E+06 0,8 E+06 0,4 E+06
~ 2.0 E+05 1,0 E+405 4,65E+04 2,i5E+04 1.0 E+04 4,65E+03 2,15E+03 1,0 E+03
4460E+C2  2,15E+02 1,0 E+0Z 4,65E401 2.15E+01 1,0 E+0l 4,65 2,15
1.0 0,465 1.0 E-03 1.0 E+Q7 8.0 E+06 6.0 E+06 4,0 E+06 2.5 E406
1.2 E+06 5,0 E+05 1,0 £+05 1.0 E+04
&

T 22 37T 52

uu.a'OO'qlooo.*.o..2..--*:.-,3...;*-o..4--.-*----5--;:';--.6||ou'-vtc?-o'-*ulova

SAMPLE [NPUT NC,1 FOR ANISN=-JR
153% 100 © 3 4 3 1 0O 5 &0 .0 3 5 4 39 0 0O & & 1 O
1 ¢ 940 0 0 0 0 1 1 0 1 0 1 1 ¢©
le#+ 1,05 0,01 1,0-4 1,421 0,0 0,0 0,0 1,0 0.0
¢,01 0,0 0,0 T

13¥¢ 4R10 1

17w . .
5k9,5824-% 55R0,0 SR1,6925-2" 55RC,0 5RE,4287-2 55R0,0 5Ri,7297-1 55R0.0
5R2,6260-1 55R0,0 S5H2,0558~1 55R0+0 5R1+4845=1 55R0,0 5R6.6319~2 52R0,0
SR2,6377T=2 55R0.+0 SR1,0467=2 55R0.0 5H3.43%8=3 55R0,0 5R1,0915-3 53R0,0
5r3,4860~-4 55R0,0 S5R1.1132~% 55R0.0 5R3,4905-% 55R0,0 5R1,1081~5 53R0,0
5Rg.3287-b 55R0.0 5R1,1050-6 55R0.0 5R3.,5064~T7 55R0,0 5R1,116l1~7 55R0,0
FO, T ’ .

3ew FO,0 T

0'5 5.0"4

1s» FC,0

Gu® 591 0,0 60,0

S5«% F1,0 . )

be¥ 0.0 011666667 0,3233333 0,3333333 0,1666667

Tu® =0,9367418 ~0,8688%03 =-0,3500212 0,3500212 0,86838903
8¥¥ 5R1 10RZ2 15R3 15R&4 15R5
9¢¥  5SR1
19¥% 5R3
212 53R0,7 35R1.0
27T¥¥ 3 5 6 3% 2
28%% 2R1 3R2 4R3 4R4 B5R5 2Re 5R7 B 4R9 2R10 2R1)
29%¥  2R20 30 2R40 :
7 ) ”
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Appendix E Sample Input List of ANISN-PLOT

¥OFOKRT
FOLIEORUN oRFOmONYCOML I B=CALL
#5C0M35
FDISKTO
¥OATA
FBR EXPER]IHENTS CASt NU.?
LA L T LR X L L

FOLe 9196, FCACASE 2

1.0

1 i

1 10¢
31 1 1! 21 25 26
9 MEUYTRON  EMEKGY  (£V)

9 NMEUTRON HPECTRUM

1 20

11 1 17 21 25 26
9 UAMMA=RAY ENFROY  (Fv)
7 UAMMA SEECTRUM

CFNAME=J1026, SANTSWFL

34 39 42 48

67

aT



JAERI-M 6954

090TOWL 4
0G0TOWL A
0%0TOWld
0€0TOWLS
0Z0TOWL S
0TOTOWLA
000TOWL 4
06600KWLd
CH600WLA
0L600KWLA
09600KWLd
0S600KWLS
Oh600kWL4d
0E600WLY
0Z600WLd
01600WL A
C0600WLd
06800WL 4
08800WL 4
0L800WLS
09800WLd
0S800WL 4
Oy800WL 4
DEGODKWL 4
0Z800WLd
0T800WL 4
OC800WL S
D6LODWL +
08L00WLd
OLLQOWL A
09.00WL4
0GLO0WL S
OvL00WLd
0EL00WL S
0ZL00WLd
OTLO0WL S
00.00WL4
06900wWld
08900ML A
0L900WLd
09900WL4
05900MLES
0%900KWL 4
0E900mL o
0Z900KWL4
0T900MW.L 4
00900WL 4
06S00ML A
09¢00WLA
0L600KWL4
09500uWl4
0SGO00WL S
0vE00WLS
CESOOWLS

INNT LNOD
CIPPIYHYONXISHYm (CF [IWYONX (0 47" (M ) YWyONX) 41
Wy9O[+Tm] QBOE NO

3INnTENOD

COP IININNXISAY=CrC TININNX €O *11° (Fs 1ININNXY 41

N3INS | T=] §O0OZ OG

THI*T= 000Z OC

INNTINNDD

COE'ZTIOTT Y A#OX Ty % HEY LYWHOA
CdhW]s TmNSs (N* 1 )OXTAY) (TZ49)3ilum
(W IsTNs (N IO T4y (T)ayad

CoYBT+ XTI AVHYNS
CBT*TaNY (I *NIOWD) (224933 L114M

CET* TN C1*NIDWDY (T)OV3IH
WI3SN+T=] 00 00
008 0L 09 (0*BIWIIDNY 41

{OTE/*WTION® HB) LYWNO4
WIFON (02933 ) Tum

WI3DN (T)>av3y

CCE*ZTI0TITI A eNXTdy® HBY LYWNDS
(AWl Tmnt (NS TINXTAY) C6To QX I TMM

(il * TmNs (NS TINXTAY) (TXAVIY
(BT TmN CIYNIWD) (22'923L1MM
(BT TmNs (IVNIWD)Y ¢T)AvIY
WIINNY t=] 00¢ OQ

009 Ol 09 (0*®mIWIINNYIA]
T+dT=dw]  (T'RI'ANNOALY 4]
WlediWl

(OTT/#WI3ANN® HB) 1¥WHOA
WI3NN (8T*g9)ILIHM

HIINN (TIQYIY
CHYIDT*Tal* CTHIA T (P 1IWYONXYY (T aVIH
0o¥ 0l 09 no.eu.zﬂoo_,m_

CCE'ZTI0TATY 7#N3ANNXS HED LyWynd

CNIND LS Tl s (TH] Tl (F* TINANNY YD ﬁon<um

[sl11+19

0002

o008

00l

ez

o4

oc9

&1
00¢

ao¥

o0o¢

w L RV Lo v uJu W

[T R VY v

0ZS00KWL4
0T¢00WLd
00C00KW) 4
06900WL 4
09900WL
OLy00WL A
09%00WL A
04#00WLS
0%400MLd
0E700MWL S
OZr00WL 4
OTH00MWLd
D040CKL d
06€00mLd
08CO0OWLA
0Lg00WLA
09¢00WS 4
DEEO0WLA
O%€00WLA
OEE00MWL 4
0ZE00W1 4
OTE00WL S
00€00W) 4
06200mW1d
08Z00WL 4
0LZOOWLS
09200WL4
0%Z00WL A
0vZ00WLA
QEZOO0WL S
C2200mWLS
OT200WL =
00Z00WLd
06T00WLA
OBTOOWLS
04T00WLA
09T00WLY
0STO0WL J
0¥ TO0WL 4
QETOOWL A
OZTOOWL A
OTTOOW. 4
00100mWL S
06000MWL4
08000WL 4
0L000WLA
09000W] 4
0%000ml 4
OY000WLd
0E000wLd
0Z000WLS
0TO000WLd

00t Ol O9 (0'03'NINOIY 41
(COTIOTI /%vHe HE) LYWHOA
(CE'TTIOTATI/ #uw HG)LIVWNOA
CHI*T=]* CIIVH) (QT*9)ALTHM
CTHI*Tal* C(12H) (HT49)3LINM
CHIT=1* ClywWd (TIQVAY

CTWE*TmI® (I3¥) (TIQY3IY
Teblmtiyl

((EZTTAOTAT) /#WVOIAR HE) LVWYOL
CTWYODI+ Tl (1IAVDIAA) (ETH9IILTHA

(TWyDS T+ T=]t ([IWYD3IA) (TI)AVIY
T+HYDo laTHYOS ]

00Z 0l 09 (0'0T*'WydDl)d]

CCE'ZTIOTATI/#NINTAS HE) L¥HOS
(TNIND T+ Tal* (1ININIAY (ZT49)ILINM

CTNANDT*Tal* ([INANTAY (TIQvaN
T+NINDT=TNIND |

00T Q1 09 (0*BI*NINDI) 41

(1 AINTOd=AMYONPOE/INTOd=alw  T/0 aNnoaL 4/ Gle sXTILYWHOA

(HYZT XTYLvWyod
ONAOAT *WZ ] *WE WSOl ' NIAND T *WOT (TT49II LT HM
CZT T=l* (1INSINY) (0T*9)AL14A

GNNOBI*WTI WY WYIO L *NINDT+in] (T3avaR
(ZT'Tml* CIINSINY) (T)Qv3H
T GNIm3d
(rZ0T*@)51l07d 1vD
QNADRT 94T s CAlvh 4l Edlvgdl+ T4l 71407 NOWWOD
SHO*WINS INY S AMS XM/ dddd/ NOWWOD
(00H*02IOX VAV (0Z+9TIOWI* CODH* DZINX TV (02 8TIWD

[4
L (00 O WYONY Y (D04 00T) NANNX T
LODNIYHS (TOHI U (TSIWYDIAL CTOTININIAL (FCINSINY NOISNIWIQ

LOTd~-NSINV 30 3sT1 weaBoag g xTpuaddy

[
ha)

o0e

€T

00T

11
o1

Uoouow u

L Y

— 33 —




JAERI-M 6954

0Zg00vyo . 0L 09 (XYWXC'IN'rrY AL
07500vHO COCO IXVHEL CT TYLAYXY0OXINd VYD
60600vHD INNTINGD €
06%00VHD CCEPZTIOTATI /# (2 1D LARME XTI LYHNO S 42
08w00YHD OOV T=T4 (20 E30A) (424973 10m 0%200X14 ON3
0L4O0VHD € 01 09 OXYWIr'03°rry 4l 0€ZD0X 1 4 NMNL3IH
09400V HD CCETZTI0TATI /(T ) hARHE XT) I¥WHDd €2 T 0Z200X%14 (E* "0 xMILOTd TIYD
0S¥00YHD CXYWTPT=IV (T INLIAY €€209)3 ) | um 0TZODX] 4 . 3nNTENOD 1
0%#00¥YD (2 TIXYHT S XYMAYNTWA®S LAV XYW NLWX XD XYWNTW 199 00200%1 4 C1#230N) LYOT44N T WX
0E%00VHD ANNTLNDS 2 06100%14 Cra=t 1O WNNX*E7 2007 L= XXXIHIAWNN TT¥D
0Z400vye SHILe{Trb [y AweZr ]y 1a DETOOX] 24006 X1 107d 1Ty
OTH00VHO Z 0L 09 CXvWar'eairey 41 0LT00X]4 CEEY0xXYL01d TIVD
00tQ0VYD AHILe MV Iy AmET ) LA 09TOOX!4 - P2 Xy XX
06¢00VY0 WHAN/O'T mdw3L . OSTOOXEA 234X/ ({T=1)I#23aN) Ly0TdmyX
08£00YHD XYWItTal 2 0Q 0%TO0X1 4 INEW T=] T 00
OLE00YHE T+ =Tl 0ETOOX 4 NIwWX=hnNX ¢
09€00vYD ZYXYWNC TR T 00 0ZTo0% 14 z 0l o9
0SE00VHD COOTVZEH T XVLOIN O INNY Y AYASNYNL T9wD 0TTOOX!4 0T+230N=IION
ovgalvND CLETZTACTAII/* X # WOEXT)[YWHOSL 2T 00T00X 14 - € OL 09 (0'0T'L9"33aX/530N) 41
0EE00YHD CIXYWI Tl  C1IXY ¢zZ24g)aLfum 06000X 1 4 T+IJANACNTWY=XYWX I INT=IN]IN Z
0Z£00VHD CZ1CTIANANIASYIXSNY R TyD 08000% ] 4 XM/ (N TWX =YY ) =D30X
0TE0OVHD T+XYW = TXyK ! 04000% | 4 : 0T=33gN
00£00VHD TleZlmxynl DIOO0X 14 (£40Z3C X Ty Lviweod 00T
06Z00YHD L TSI FIEE SEE TR K1Y, 05000X 14 XM XX *NIWX (00T 9)3LTuM
08Z00VHD 5 oyooOXtd . CT+OTa (0T / OXYWY Y INT I wuyX
0L200YHD 00T OL 09 (0*0T*T41y41 OECOOXT 4 OT (0T /CNIWXYLN] ISNT WX
09200VND , 5 0Z000XLd (023X NOISNIWIQ
05200VHS OTI94 M9y P v g I T 4] LLITIXT) LyWuod 12 0T000XI4 (230X XME XYW NTWX Y XD WNNXT 4 3NLLNONENS
0%#Z00VYY 9AIVEAIVhII ATz ANV TA] (1Zv9)3) IyM
0EZOOVHD CS10T)LYWYOd TT
0ZZ00vyo 941 CII HIvEST4ZAITHT (TTHEI OV
0TZo0vYD (E'ETIST v #WHON® WL XTI IVWNOS 02 =
00Z00V4D WHON 024931 14HM o2
06TO0YYHD C0'0T3g) lywynd ot |
08100YYO WYON ¢0Ts¢)Qy2y
0L100vND {P98T) L¥WHO4 & 05000071 aN3
09100yYHD NSINY (000T=0NIt6 $CYaYIN 0002 0700001 NYMNL3Y
0<T00vHD 3 ¢€00009) (€40 D) Lot 1D
0%100VHO WHON Ty3d 02000013 (E=*'pT=t0ZT+XMILOVd TS
oeT0OvYS ONNOBI Y9I TGNt bI eI 2414 Tl /L dD/ NOWWOD 010000712 (XM23S07> IN|LNoNEns
0ZT00VYS XYW AP ACCOCT 7 NOWWED
0TIoOVND ARLX M/ dddd/ NOWWDD
00100YHD b}
06000YyD XTHA SN LA S XYW O NEWX AT P NAT X TS NYT /310117 NOWWED
0BLOCYHD CBTIATI*(RTIX] NOISNIWIG :
0L0OCYND COZINMs (00N LAY CSTY ODTIA CTO%IX NOISNIAWIQ 0%ZTOWLA anN3
09000YHD (D0 02IOXTAV COZ B TIDND (OO OTINX TV (028 TIWD z. 002TOWLA dols
06000YND Y CO0H* OGIHYONX Y (00w +DOT) NINNY T 06TTOWLA T aNimdy
04000V HD (00®3YW* (TORIH! (TZIWVRAA* CTOTININIAL (FEINSINY NOTSNIWLQ 0BETOWLS (6664704103100 w2
0€000YND : 5 OLYTOWL 4 €9X14y T
0Z000VNHD (OX7dY T O9TTOWLA *NXTAY HYONXENINNX S OWI WO Vi 5O WYDIAS NINFACNSINYD HdYHD “1¥)
OTOOOYHD *NXT37* AYONY * NINNY 4 ORI ' WD * Vil M WYDIA* NANIA NS TNYI HAYHD 3N LNONNS 06TTOWLS IANLINGD DOOY
OBTTCGWLS : . ANNILNOS 009
DETTOMLA COH D OXYAYISEY= (P 0¥ MY (0 *19' (Fe1)9%M4y) 4]
OZTTOWLA HWIION' T=] 0009 0C
06000354 aN3 DTTTOWLS IANTLNDD 000g
04000354 NHN13Y 00TTOWLA CCEYIINXTSYISAYmIT  [INXTAY €O *L1° C(re 1INXTAYY A1
0£000354 €Z43A03X) 109d T¥D B60TOWLA WYINNe Tal 500§ 00
02060354 (EYSALSYY L0Td T 080TOWLA dhl*Ter 000% 0Q

07000354 (IA*IXSAYGND WOISS INILNOUANS 0L07TOWLA . INNTLNGD 000T




JAERI-M 6954

06TOON W
08TOONIW
OLTOONIW
Q9TOONIW
0STOONIW
O%TOONIW
0ETOONIW
OZTOONEM
OTTIOONIW
0OTOONIW
0BOCONTW
0BCOONTH
OLOOONIW
Q3000NTH
0S000ONTW
O7GOONIW
OLOQONTH
0Z000NIW
OTQOONTW

09TOONIW
0STOONTM
OYTOONIW
OCTOON M
0ZTCONIW
OTTOON[W
00TOCNEMW
06GOONTW
0BO0ON T W
DLOCONTW
09000ONIW
0SO0ONTW
0Y00ONTW
OECOONIW
0Z00ONTM
DTOOONIW

0TZTOVHD
00ZT0YHD
06TTOVHD
ORTTOVYS
oLTTOVYD
CITTOYHD
0GTTOVHD
0% TTOVHS
QETTOVHD
02TTOVHD
OTTTOVHD
00TTICYYD
060T0VHD
0ROTOVHD
QLOTOVHD

aN3
NYnL3Y

IANTLINGD

INNTLNGD

T 0i 09 OXvWdriea'rrydl

(COIYLAmXYHA OXYWA LD P f2 LAY AT

(FYIYLARNIWA (NLWAP LY ¢repa LAY 41

Al Ter 2 00

T 0L 09 (2631 YaNy' Txywl na'ly 4t

CIIX=XYWX CXYWX YLD ¢TIXY 41

C1IXNmNEWY CNDTWX 110 ¢TI %) 41

TXYW['Tal T 00O

CTYTI LA=YYWA

CTVT) LA=NIWA

CE) XmXYRY

CT)X=NTWX

XYROAC /ORI ) NOWWOD

(SPO0DY LA (TODIXY NOLSNIAWIQ

COTPTXTHT P XTWA SN WAY LA XYY NTHX* XIXYWNIW NI LNOHGNS

an3

NynL3d

IANT LNOD

INNELNDD

CreTYLAmXYHA (XYWA LS (FYTY LAY 31
I LARNIWA (NTWA LI gra 1Y 5AY 4]
dt+1e® 2 0Q

INmAYWX CXVHYY 1B ¢1IX) S
IX=NTWX (NIWX ' L4 ¢idxy 41
TXYWI*T=] T 00

(TAT) LAmXyWA

{TVTY LASNTWA

CTYX=XyuX

CTYX™NTWX

(S 00F) LAY CTOYIX NOISNIWIQ
(AT TIXYWI S XYHATYNIWAS LA XYY NIWX s XY wWNIW 3N] LNOYENS

4
t1

and

N¥nL =Y

oooz 04 09

IANTLNGD

(921*OWDY004 02 ‘WHON' VW' DXTAY HIG101d T11¥D
009 OL 09 (D'®3*941)4!

ANNTLNGD

(ST YWDV OO¥ 02 ‘WHON* VW*NXTIVYHIGIOTd T1vD
00¢ 0L 9 (pro3tadly 4t

30N LNOD

(Bl 4WI 00H 00 SWHON Y HYONYS HYCLOTd 1TyD
00y OL 09D (0iBI"wdi)dl

ANNTLNGD

(E41 WD+ 004 00T  WHON YW NINNXVHIGLOTd TIvD
0Ce OL 09 (0'®3 €4l 3!

™~ o~

o0ty

oot

090T0vy0
060T0YYD
0%0TOvHO
OEOTOYHO
0Z0TOYHD
0T0T0VYHD
000TOVYHS
06600¥HD
08600VHD
0Le00VYHD
09600VYD
05600YH9
0v600YY9
0€600VHY
0Z600VHD
0T600VHD
00600¥HS
06800YHED
A88C0YHD
0Le00YHD
09800¥HO
06800vy9
ov800YHD
0L 800YHD
0Z800vHY
0TRO0VYY
0cE00YHY
06L00VHD
08.L00YYHS
oLLo0vyo
09LG0vHD
Qcio0vue
0% Lo0VHD
0€LO0YYD
02L00VHY
cTL00vYHYD
00L00¥HD
06900V¥YD
08900v¥D
04900vH9
09900VHD
0&c900vue
04¥300v4H5
0€900vHS
0Z900YND
at900vHD
00900vH9
06L00YYD
08400VYD
0LGODYYD
09500¥HyD
04500VED
0¥GO0YHD
DESOOVHS

INNTINGD

3NN] LNOD

€999+ 040y 107d 1TvD

CaREs OO LoNd T1IYS

ansl LNOD

CT YO TywWl* (ZYTILASXIONXA1d WD
(optt 010000031004 19D

CRNGYOLOY O CTRINAS (AT SO AR XM L THNS T1TYD
IANTLINGD

%0T 0L 09

(XM) 35040 11vd

(heetCi0'0'0Y L0 TTYD

(NG Qe DG O COFINMY AR XM A2 [HMS T2
veT 0L 00 Olyir'an'rry4l

COCOMTXYWI (T+TILAXIOOXATd YD
INNTANOS

CCE ZT30TATI /(T 1Y LAMHEY XTI LY WHDS
CXYRIET=]8 (2012 LAY (H2T09)3LTMM

€0T OL 09 UXYWAR'BI*rrY 4L

(CE ' TTAOTATI/# (T EY LARMB XTI LVWNOS
YT Tl P CTH 1D LAY CE2T9)TLIUM
CZEIXYW TS XYWASNTIHA® LA XYY NI WX XIXYWNTW 119D
ANNT NS

AWALe(Tre I A= (2 II LA

20T OL 09 (XvW¥r'e3a‘rrydl
dILe(PrY Ty AT LY LA

WHON/O'T =dW3l

¥YWltt=f 20T 0Q

t+r M=l

2YNyHNM Tel TOT 4
COG+ZTMTI S XVWAF WO Y WYDNX * A) ASNYEL T49¥D
CCEY ETIOTAT) FoRYOR HIVXTY LVWHOA
CTXYWI T C1IX) (22T 3L1uM

(Z1 T WYDaA XIXSNyNL 1D
THXYNIwTXYIW |

Ti=gI=xXyWl

OIPWBP N ZITINILIL YD

g0z OL 05 (pte3éz4ly4l
ANNTLNOD

ANNILNGD
€9591'08703107d 1Y
cRBQ PO I0Y101d TV

INNTENDD

CTLOYTXVYRIC (2 TIAASY)OOXAd TTY2

(et 010000 o7 FIvD

CWNQ 00 O (TFINCH(PIINC Y AR XA ILTHMS T2
JANTINOD

v QL 09

(Xm}ISCT1D TIVD

Chypt 00003 10d 1IYD

(WNALO QYO O (3NN AR XMIILT YRS TIYD

oo
101

el

€0t
®ZT

€71

70T =3

z21

L4




JAERI-M 69514

09010474
06070474
0%0T04d
0E0TO#1d
02010414
oToT041d
0001041d
0660041
0960041d
0i60041d
09600414
056004d
0b60041d
0€60041d
02600474
016c041d
00600414
06800474
0880041d
0L004Td
0980037
05000474
cve004d1d
0E£90041d
0z80041d
61eo0d1d
0080047d
06,0044
0840044
0LL004d
09.0031d
06100414
0%L004d
0£40041d
0ZL0041d
0TL00414
04L004d
06900414
08900474
0.90041d
039004d
06900474
04900474
0€90047d
0290047d
0T90C47d
009004d
06§0041d
080041d
oLgocdld
0950041d
0$5004"d
av60041d
0€40041d

(Z*LA*NIXYL0Td 1vD
AD30# CIANI LYO 1A~ CANEI AIOTDOTYI =NTA (T AN T=N) 41
xuuosnﬂxzyh<04munnz_vxvoﬂmoJ“u“z_x
+1my|
g9 04 09 (0*(7°r) 4!
(T=ttpe e tZO At %) 09WAS TIVD (09patrdl) 4!
yregylr /(T=11)~¢T=-1)mrgl
19 0L 09 (0'83‘ry 4l
(24 1AL 1) 400d 1Twd (T*0e3¢ 1) 41
erior 1 i0Td 1vd (Tip3at1ydl
A330e CCANI LYOTA= (LI A DTO0IYI =T A
X230 COODLYOTd= (L)W 0T0 Ty )=t X
T+1=l
do0 Qg =e=
(o494 0' 0407 DI L0 44<w
O=
(rysavlayr
NI
(2420 XMy1a7d 1D
(2P AMSXMY LG TV
CEYAMY 'OY DD 3TYD
(w0040 03 100d YYD
INNTLINDD
(Z¥DA% *S=Xm) 1074 v
CE*DA MY LOd YD
(Z*DA* '¢)107d 179D
CEYDAY YD) LO1d 1w
(1) 1y074#AD3g=nA
ANVIml % 00
Chebt0F 0 0'0Y LOYe YD
INNTLINDD
(g ¢PG=AMDYYLONd 192
CELAMM DY L0 YD
(2% 'S+ OXIL07d Tv2
CEP 102X 107 1v2

(I AvodexD3g=0X
XN*T=] €% 0Q

EUEE
(20 0) Lloid TV

CEPAM 0y JoTd 1D
(Tt P04 AW LYO I b0 2 e Al gl =) HIGWAN 17D
(Z1 0 OTHZ " AN *CT=) 108WAS TyD
(vo%*0'0'0'03107d 1TVD
3NN1iNDD
(T=s 40+ A3V E CoAH 0T=) HIUWON TV2
CT=14a0) 40 dme3
(Zr'0'QTHZ Py AHY "G T=) T0BWAS 1T¥2
(T=0)1y0N4xAD3C=AH
AN*Tmt ¢ 00

Slxy=h
(Z''0*'0) Lold YD
(EYT0M XM LGTd T
(T=t 10U (XWILYONAL PEF P g=t P B+XM) BHIBWAN TT1¥D
(ZYPOSOTHZY PV P DT=VXM) TJOHWAS YD

19

16

Y T T

(A4

-y

v

men=x?

02500474
01600474
0050047d
0640047
08%0041d
0L60041d
0940047d
0S%0041d
0%#0041d
0€40041d
0240047
0T40041d
0040041d
06£0041d
08¢0049d
0LE0041d
09¢0041d
05C0047d
0%€00494
0€£0041d
02£0041d
0TE0047d
00£0041d
06200414
08z00414
0L20041d
0920041d
06200474
0%Z0041d
0€20041d
02200414
0TZ00414
00200 41¢
06700474
08700414
04700474
09700474
061004 d
o4T0047d
0£100474
0210039d
07700 41
00100474
0600044
08000474
0L000 4%
09000414
0800041d
05000414
0£00041d
02000414
010600414

SIxXy=X

INNLEINGD 5€
Cr=st0ix3e et gmtl gaXH) HWIgWAN T9YD
CTm1+X3) LG 4wy 3
(210 OTHE* "»+10T=1XH) 0EWAS T2
0'E=(T=1) iv0 744X 30uXH
XNVT=l T€ D¢

EEL L T

(ANI Ly014/7 AM=AD30
(NI LyO 74/ X MmX 330
AM=AkmAN
T=AWmAW (P01 19" WWAY 41
T+ CWHAY LN mAN
T=ANmAN (PO LT WAY 41
{ITRAY AINT =AY
AA=N=YN
T=XWm)W ((XWILYOTA @3 TvWX " HO* “0° 114 TWX) 41
T+ Oy AN X
T=XAmX3 COOYIYOTL* AN TIWX ONY S g L1 ALwX) 41
CTIWYY LN =% N
(XTHA) DTOOTY =Ty WA
(NTHAIOTOO Y= T WA
(XVWX) 0TOOTY= 1YWY
(NTWXYOTOOTY =11 WX

Tw

PO0ZmAM
10RZuXM
'O=AD
'o=xD
Ce=*'eT* 02 10Td 1D
COT ot 09 €0*3IN'LlodI) 41

X1d

Lt bl le]

XYHASNIWAY XYIX NI AT S NAT XD SNXT /3101 L/ NOWWOS
(8T*02)OWD* (BT+0ZIWI* (BTINSINY NOISNAKIA

SHI WY NS INY* AR XM/ dddd/ NOWWD?I

CTIA* CTIX NOISNIWIG

GRTIAI+COTIXI*C0Z)g] NOISNaWta

T == LOK 10HWAS =
0909T === (WW) SIX¥=4 4O HiIGIM =
O0'0BT —=~ (WW) SIX¥=X 4O HIQIM =

(*0v*0) =aa NIDIYO =

1
AN
XM
ADexo

HILIWYHyd aIX14

031373a LON S (A any X)

viva

'z

J9YHOLS LSIH Omb LON (33N *T
INTINOY SIHL 40 D1LSTHILSVHYHD

LHELY Ol 0+00% NIDIMO LJIHS ONY
SIXY=X NO (WW) 0'08Z Ol 0'0 HIAD SIONYH HAYNO
ClynhyW 431107d D THdvES 33%)

J08WAS ¥ LDT7d 04 INIOd ¥lvwd 40 H3ISWAN FLyNILIY AWl

CENYAVENINY OL CCTXA (TIN) WOHA
3A1L1S0d 38 LSNW AsX

SIHL

St r
L0714

LO"d 907207 QIXI4 AT1vY
(LOTdI*Fe Nt AY Y)Y 00XdTd IN! L NOsansS

(VAR WRN }

23200
5
2

VRV RPLPRY

NG LNy
20220

—_ 36 —



-r
uy
[+1)
=]
7
—
=
<]
!
-

02En0074d
07500044
00600014
06400074
08%0001d
0L%0007d
09%6007d
0§ #0007d
0% %000 1d
0€%0001d
0Z #0007
0T#000d
00400072
06£000
08£0001
0LE000
09£000%d
0%EDN04Y
0%€0001d
0E€0007d
02500054
6T€0007
00€0007d
06200049
08Z0007d
6.Lz0007¢
0920007
0%20007d
042000734
0€2000d
02200071d
0720007d
0020001d
06700074
081000
0L100071d
6910007
08 T000NYd
0410007
0ET0004d
02T0007d
o110004
001000
0600004
0800001d
0400007
09000074
04000074
0¥00001d
0E0000
02000070
07100007

ANNTLNOD

£

({E*2TIOTATI 2% LA * HL'XTYIVWHOL OT

CIXYWITm ]t (e IY LA T ¢DT 92 AL Tum

XyWirs T=" € n0

OXTRAP S TXYW ] VUYWAY N WA LAY XYIX  NTWX X)) WRNTW YD
AON] ANDD

WHON/ CIY LMY A= CAr* 1) 1A

XYW e T21r T 0o

Tiyki*T=1 T 0O

C0€ 01 09 (g’ 1o*XyWiAryidl

3NN LNOD 0%0f2

C(E'ZTIOTLEI/ » X % HLIVXT)LYWHOA

(O T8 CIIX) LHTT99YLTHM
PEACUINY=CTHI ) (L)X X

XYW 1=l 1TZ 00

090€2 Ol 09 (Z2'®3'941)41

CCEPZTAOTATI /0 » DIANNX® A XTY IVHNOS

CTXVYWI*TRIACIATIA) CTEC9ITLTHM

XYWAr T=r 0¢ 04

INK1LNOD

4 Hb t X Hy P XYW T NX) 30T Y% 1D
T2 0L 09 (T'p3* 41

T=T=Xyi

INNEINDD

T+=1

(3= (1YWY

272 01 09 ((T-TIW*BI' ¢1IWdy 41

XyWirz=]l 212 06

Tl

4 *HEL W #HEPTIXYWI X)L Tum TIYD
(CIo2YXTYiVWNOA

(XYWL Tw]  CIIWY (02993311 HM
CZLETI W WD WSNYEL Ty

COATCACYATHZTNTHO XYW S HE Y AAYAIMANYHL TIVD
CZIsTIYXXAXINSNYHL 1vD

THTIXYHI=TXYW] (283041 41

XYW = TXwW]

TI=Z1mxyWl

COLPRRrr 2T T390 TYD

Topg=AM

F09ZxyM

tINTOd AMYONNOR 80 diW  dOLS HOBN3W dOLS  C(ONNOB]'aIN*4431) 41
T=04lmdidtl

WHON ¥ 34

XYRASN WA MW P NI AT YNAT X T ANXT /31T L/ NOWWOD

COZ4BTIWWIY (RTIAICRTIXI* CO22Q]l NOISN3WIQ

ONNOGIY 94Tt e dlv 4T TII/LdO/ NOWWOD

DWW NS INY S ARE XM/ dddd/ NOWWOD

COCHIWW CSTINNT Y (GA00RILAY CO2I % NOISNIWIO

OOHIWL (O0R O2IAY CTORIX S (DOHIWXY ¢ AFP AL AAS CTO%)I %X NOISNIWIQ
COJT WKWDY AL AT WEHON YW AA+XXIGLOTd 3N] LNO¥GAS

T

v1e

112

132
o1

12

tAT4

0z

06€TCAd
0BET04d
OLETOAd
09¢T04d
06¢£T040d
0veT10dd
0EET04d
0CETO4d
RSN eERE]
00€T04%d
0621047d
09ETCINd
0LEZTO4 g
092T047d
0627047d
0%ZT04%1e
0€2T0dNe
T A CERE
0TZT04d
00¢103dd
0611T047d
0811047
0LTICdd
0911047%d
05611047
011047
0€£1T04d
021104
0TTT047d
00TT04d
060T04d
0E0T04d
0L01031d

an3
NHN13Y
(€*'0' ') 1oTd 17D
(E=*'0T='02T+XMILOTd 1vD
(rh4'0*0'0'0YLOTd YD
TES 0L 09 (2°39* (1=N)} 41 ¢9¢
COPTENTAYNIX)GHSYD VIYD (THINY T=NY 4]
COMTHIACNIXYJHSYA Ty
AR CCANILYO A= CINEIANCTOOTYI=NTA (T 3N =N 4]
xuua:ﬁnxva404w|nnz_vxuoHQOJ«uﬂz_x
T+lmN]
€9¢ QL 09 (o'ly'ry 40 19¢
(T=11peTTedZe A XY M0aWAS TTVD (0'm3fral) 4
W (Ve /(T=13)=(T=1)arql
T96 0L OO (o'B3'ry Ji
COCTHIAMIXD) aHSYa 1w (T 'm3* 1) 4]
(Er*0IX)10Td TWD (T4m311) 41
ADAC# CLANI LYOII=CCEXAIOTO0 TV Im A
¥23A#* (LX) LYO 1A=L (1) ¥I0TO0 VI =1 X
T+iwl TGS
d00" 0d === o)
Owi
(rysayimyr
INTT moEma)
ANNTINDD 001
NiNi3y CO'H3!:00d13 41
(yev* 0040 0) 1CTd T2
CNAT ATENX TS X TV ZTINSINYIAWASL T1vD
NIDIHO Ld4tHs =c==e’
(e 0'04 040y 107d 1TV
TS 01 09 (Z*39é¢l=N)) 4} €9
(ZYPO'NIXILOTE T9YD (T=N'®3'1)41
CZYNLAYNIXILOTG 9D (TFaNfl=NY 4}




JAERI-M 6854

009TO0Yd
06$T0CTd
08510074
DL$TO0d
895T007d
0857007
0%ST00d
0£ST00Td
02$7007d
01510014
006 1007d
0641007
0801007
0441007
09%1007d
0SH¥TO0"d
05910014
0E%T00d
0Z#TO0Td
01#1001d
00¥T00
06€T00 1
08¢ T00 4
0LETO0d
09€T00
0SETO0d
OvETO01d
0ECT00d
0ZETO0d
0TETROd
00£T001d
062700714
08210074
0L2T004d
092T007d
04ZT001d
09ZT007d
0€21001d
0ZZ10074d
0121007d
00210074
06110074
08 TT0074
0LTT00d
09170074
05110074
0vTT001d
0€£110074
DZTT00d
0TTT001d
00T100°d
06070074
08010014
0L0T0Od

CTHO T TUYWIA (T TOLACXIDO WIS TIYD
CIXVRAT TS XYWASNIWA® LAY XYW NIWX XY wHNTW T3
CTAYHE S T=14 (C 12LAY T COTY QYL MM
0T+ =l

TXVRIC Y Tar 26 0Q

WHON/ LT LRy A=CYr e by 1A
Lrysrectriee

0T=Llr=1

XyWir+TT=lr T# 0Q

TXTHIsTel TH nQ

OT=XWYWNM = TX YW

€999+ "0 'y Llad Tyd

(LELCT 020y 10d TTwD

(XM) 38092 1vD

INN] LROD

INNTLNOD

CAMS GADIWY 200 (WDYWXOWDASS 1D
XYW T=wl LS 00

g8C 01 09 (T*o3* il
CEANMPLG OO AN XMIZ L1 HMS T1VD
INNTLINDD

(Hhrt "0 0) 1074 T1YD

(CPTP T TXYWES PP TY LAY XIO0TWAS 1TYD
CiZar $6 00

(oot "0 10 10Td 1w

CTPOY T TIXYWI A (T TILASXDO0IWES 1TvD
CIXYWI A T I+ (re I3LAIAIT COTHGYILTHA
Sefmpr

S Tar €6 00

CCTXYWT S XYWAYNTIWA Y LAVXTAN S NTWX XY WANTW TTYD
WHONZ (1 LMy A=CTr () LA

ey ¥r=Irdy wer

C=liwi

0Tre=ir T¢ 0Q

TXyWl+T=] TS 0d

3NNTEINOD

NHNL3Y

€999 0 "oy lo0d 1vd

(8RGO 0Y10Td Ty

(43350712 1D

INNTINDD

Che s 0031004 YD

3INNTLNOD

CARS G XY PO G DI WX D354 1D
XYW Tup] 806 0Q

606 Ol 09 ¢T*e3*' 1) 4l

(o9 0010y 107 TTyD

CHWD P GXYRNM ST S 04O AR XMIT L THMS YD
IANTLNOD

INNTLNOD

CPET TYIXYWI S (r T LAY XIBATWAS 7Y
SXYWYr* 2ol 81 0Q

0cs 0l 09 (T a3 Cxywir) 41

CTHOM T UXYWI S (T TILANXIBE WIS 1vD

(44

i34
LS

£G

T¢

(119

20¢

nos
87

090700 d
0€0T001d
0%0T907¢
040T00d
0Z0T0 e
010100
000T007d
0660007d
08600074
0L60004d
0960007d
0560007d
0v60007d
0£600014
0Z600074
01600014
00600074
06800014
0880007d
01800074
0%80007d
0580007
0%80001d
0€80001d
0280007d
0120007
0080004 d
0610007d
08L0007d
0LL0007d
09L0007d
0500014
0% L0007d
0€40007d
0ZL0007d
0TL0007d
0040007d
06900074
08900074
DL9000%d
09900074
0§90007d
0%96007d
0€40007¢
02900074
01900072
0090007
06€00071d
08500074
0L60007d
09500014
06500014
050007
0£500074

CEOXYMAT S TXYR [ XYWASNTWAY LAY XYY NIWX XY YWNTW YD
CTXVWLATm I (Y IYLAI I (0T 9) 3L HM
Cermpr

SXVWXrTar LT 0Q

S=XYWAr @G XYW

WHON/ (PP Lr)IA=CTrY I) bA
CLEXNr=ETrNrr

CeLfaYl

XM 9=l 9T 00

TXYW]+Ta] 9T 04

0% 0L 09 COT1oixyWir) 4!
(9994041031094 17D
(8884°0*03107d 1D

(XMIISOD 1D

anntINDD

(heer 08P DY 40d TIYD

INNTINDD

CAMS G T IWX 0 CW D YWD DTS YD
X23A/ (NTHX=CWII WXy m W YWY

XYWt T=wl L 0Q

XM/ N WX =X YWY ) =% 334

€2 ol 09 ¢T'®3* T4l

Chhed "0 Y 0Y101d 1TvD

CHWD CH AP S DO AR XMI LI UAS T
ANNTLNOD
(CHTIYOTHTXYWIP P TI LAY X)) 00 TWIS 1V
ciz=r 51 04Q

CTVO 0T  TXYWI L (T TILACX)00TWIS 1v2
CIXYWI TR S (e 1) AAd ST (pT*9) a1 yM

. StTI=r €T 04

COV TXYWIY XYWAY NI WA LAY XYWX S NIWX*X) YWNIKW 19D
WHON/ CTALrYA=CLPY 1) LA

SHTmlr TT 00

TXYWlsT=] 11 04

NYNL3Y

(999702 0104 TIVD
(88840 0Y 0Td YD

(XR) 3809 17vD

INNTLNOD

Cryyst0V 0y LoNd TIVYD

. annNLINGD

CARS CWIIWX Y P00 GWDDWXI WD IS 19D
XI30/ (NTHX= CHIY WXy = CH ] YW X

XYW T=i] 8 04

XM/ CNTWX =X YIX Yy XD 30

6 0l 09 ¢1tal' Hil

(hrhr "0 t0YLOTE TIWD

CHRD XYM M G Dot AR XAIILIMNMS 19D
ANNTLNOD

ANNTLNGD

(FETAOTETXYRIS OGP TILAY XYY D07W3S Ted
XYW Zal" ¢ 00

00% 0L 09 (T'o3'xwwirydl

CTYOYOT  TXYIWI* (T TI LA X) D0 TINIS TTYD

91

114

T

£T

17
oo¢

falel)



JAERI-M 6954

0Z600W3IS
0TEDOWIS
00500WES
06400WIS
QBHOOKWIS
0L&00KW3IS
09%00WIS
0GH00WaS
0vhC0OWIS
DEHOOWIS
02400W3S
OT#00W3S
00%00W3IS
06€£00KWIS
0BEODWIS
JLE00WIS
29C00WIS
DSCO0NIS
OvEQOWIS
GEE00WIS
QZEOOWIS
0T£00W3S
00E00W3s
06Z00W3S
08200W3S
0lZ00W3s
09Z00W3S
0S200W5S
O¥Z00KW3s
0tZD0OWIS
OZZ00W3S
DTZO0OWIS
C0Z00Was
06T00W3S
0BTOOWIS
0LTCOWIS
Q9T100W3S
04T00WIS
O¥TO0W3S
0ET00WIS
0Z100KW3S
0TIT00WIS
DOTOOW3S
06000K3S
0BOO0WIS
DLGO0W3S
09000KW3S
06000WIS
O4000W3S
CEQOOWIS
0Z2000k3sS
0TO00W3S

£Ev 0L nNO
CT=t P00 (ARILYOA  T1 2 *Gu AN ' L=} y3EKWNN T1YD
(Z+'0*OTHZ 8 24 AR P DT =) 10GWAS 1TYD
INNTLNOD T4
(Tt 'O AT T4 G4 AHY L= HIGWAN T WD
(T=T+AN) Iy0 14w 3
(2 0 OTHE B2V A 10T =) 08WAS T9vD
(T ivO1dnADICmAH
AN'T=] T# pna
Slxy=A =m=ExTy
O=aN1ToNY
CANI LyO4/ AW AS30 2
$ 0L 09 (Z*34°AN) 41
AN=Alm AN
T=AlwAW (0017 A 41
THEWHAY IND =AW
T=ANudd C0' 9" VEWAY 41
CUHWAYLNT =AY
(XVHAIOTOOIY=TrwA
(NIWAYOTOO Y= 1WA
(Z440 0y 107d TIvD
g u Xd.lx =eEmTy
(et 0" 00 Y LDd 1Y
XA XM XYUX S NIWXE XIWANX T4 TIYD
‘OwAD
‘O=XD
(e=*'#1* 02y 1074 1IvD
%14 Ewmxm")
00T Ol O9 (C'anN‘1oTdlY 1]
NITO0T  NOWWO3
(OT RTIOWD (OZ'RTIWDS (YEINSINY NOISNIWIQ
XTAANTHA XYY NTHX VAT O NAT X TVNXT/3T0 11/ NOWRGD
SWOPHIENSINY Y AMS XM/ dddd/ NOWWOD
CTIACCTYY NOISNIKIG
(BTIATNLBTYX]* (0Z3Q] NGISNIWIQ

T a=- YON 09WAS = ki >
U'OFT =~= (WW) SIXV=A 40 HIQIA = AW 3
0087 === (WW) SIXV~X 40 HiQIM = X b

('04 ' Q) =mm NIDTHO =  ADvyDp 2
HILANYYYS Qax]ld 33237

Q313730 ION S1 (A ONY X) Yiva 12 b}

F9YHOLS 1S3H OmM: LON Q3IN ‘T 3

INTLNOH STHL 40 DILSTNILOVHYHS
1HOTH 01 0'0CHh NIDIHO L4iHS ONY
SIXYeX NO (WW) 0082 0L 0°0 ¥3IAQ SIONYYH HAVNO STHL
ClyNNYW ¥31107d DTHJYHD 338) ’
TOGWAS ¥ LOTd OL INIOC vivd 40 33AWNN JLyNILTY Iul SLr
CENIAYENIXY ©L CCTIAMCTYX) WO¥d 1074
JALLISCd 38 Lshuw A NO1LNys
L07d 907=001 03%14 A¥1vwd 2333
CIULOTIINFENY A XIOQTWAS 3N] ENOYENS

09410094
0L1T00%d
09110074
0SLT00
0% 100
DELTOO e
02410074
0TLT001d
00410074
069T007d
08910074
0L9T0074
09970044
05970014
04970014
0€970074
02971007
019100

an3
) ELTEF]
(999404 f0)101g 19yD
CLLLSYP O ' 0Y 109D T2
(XM IS0 wD

INNLENDD 609

INNTLINOD 809
CAMY CHT WX 108 (WY WX WDIS 4 T1VD
XYW Tel] 809 AQ
609 0L 09 (T'm3*Yy 4!
CIXYWALSNPTACOOVO AR XMY L THMS w2

INNTLNOD D09

INNILNOD €%

rbyr C0'03L0Md v
CCPTETOINYWIS (PYTY LAY XIO0TWIS YD
TXVHIN s Zar €4 0Q
009 OL 09 (T'O3*TXyWiry4l
(Phyt 'O 031074 1VD




090T0W3S ADTAREN JAmn A (T OI'NITIHOT) 41
06CTOWIS ADF0% CLANY LYOT 2= N JAIOTOOTYIwN A <0'03'K[1907) 4
070TOW3S XD3Q/ (NTIWY= ENI XY =X
0€0TOW3S 19 0l 09 (0'3N'rast) 41
0Z0TOWAS ey CT=N) )= T=N}=rgs5!
0T0TOWIS ' - IN[Od LSY] ===
DCOTOWIS TC Q4 09 (2394 ¢I-N)) 4! ¢3%
C6600W3S CZUNTAYNIX) LOdTTYD
0B600KWIS CEYTAY XYY L0 1D
CL600WIS ADIA# (NI A=NTA (T'83*NTIDOTY 41
09600W3S - AD30% ({ANI (YO~ CCNTIAIOTOO Y )=l A CO*BI'NETO0T3 4]
06600W3T X230/ (NTWX= (NI )X )=N]X
0%600W3S T+1an]
0E6DOWIS . : 9 01 09 ¢o'e1'r) 40 19
0Z600%W3S (T=ss0e T IZe A XD I08WAS TIYD (0'a3'ral) 41
0T600KIS PR/ (T=1) ) T= )=l
C0600W3S 19 0L 09 (o'e3'ry 41
0EYTOWIS ' N3 06800W3S ADFaw CLYA=lA (T'B3'N!ITDOTY 4t
024TOW3S NELTE 08800W3S ADAA* CCAN LyO 4= CLIIAYOTOC Iy)=[A (0'@3*NETID0T1Y 4]
DTHTOW3S (b 01040403101 119D 0LP00KWIS O30/ (NTHY=C1IX)3=1%
0OHTOW3S INNTLNGD LW 09900W31S T+lmi TG
=t DEETOWIS (T=* 100 T TZANACNY) TOBWAS THY2 04900W18 d00" 0Q === b
% DRETOWIS ADIG# (N dA=N A (T40I'NITBOT 4] O¥g0CW3S Om]
© DLETOWIS AD3A* ((ANI LYOT4=¢ (N JAIOTOOTYI=N A (0'83'N(19013 4] 0E200KWIS Crest 0400 0N L0Td WD |
09€TOWYS XD 3Q/ INTHX= (R X) =NX 02800W3S - (rISaY =yl
= 0SETOWIS 19% 0l 09 (o*IN'rosiy 41 0T900K3S INIT - mna mw
| OPETOWIS YO/ CT=NY )= (T-NY =5 ] 0C800KW3IS (20 XMYL0Td T1TvD
—~  DEETOWIS INIGd LSy1 = 3 06100WIS (ZeAm XM 10T 1YD |
fact OZETOWIS Ty OL 09 (27394 ([=NI) 41 g9y 0BLOOWIS (ELAMY 103104 1D
= 0TETOWIS CZ'NTA'NT XY LOTd1TYD 0LLOOWIS INNTLNDD ¢h
« BOCTOWIS (Cr1AVIXYLONd 1wD 0%L00KIS €ZPDAY Po=Xmd Load 1Y
= DEZTOWIS AD3Q*(NIYA=NTA (T'03'N|IDOTY 4] 06£00W3S (E*DANVYMYLOTd T1v2
082ZTOWIS A330% CCAN) LVOT4=CNTIADOTOD VI mNEA COTEI*NTIT190TI 4] 0#L00W3S (Z'D4A% '¢y(09d 1v>
CL2ZTOWIS X330/ (NTHX= (N1 XY=NTX 0ELOOWES (€'2AY10) L1074 w2
: 092T0KWIS T+l=N] 02L00KWIS (1) L0140 AD3G=DA
: 0SZTOWIS §96 01 09 (017 41 194 0TL00W3S AN*T=l S¥ 0Q
: 0%ZTCWIS (T=rpd 0P 2H A IX) T08WAS 1Y (0%m3¢raly 4! A6 00WIS . E[CEE Rpa—
QEZTORIS Yrr(YMA{T=1))=(T=1}mrqQl 06900W3IS LZH0Y 'y 1074 10D
0ZZ10W3S T9% Ol 09 (o*m3rr) 4t 08900WAS CEYARY DY 1094 1D Ev
0TZTOWIS ADAgeCIYAmTA (T*BI*NITDOTY 4] 0L900W3IS ‘ 3
00Z10W3S A230M (AN LY (L2AYOTI0 W)= A (O'BIINITIDOY) 41 09900W3S AANTLNGD TT
06TTOW3S X230/ INTWX~¢ 23X =T 0$900W3S (Tt 000 T4 @ ZVAHL O 0T=) H20WAN YD -
; C8TTOWIS T+l=i TG 0%900W35 4% AD30mAH
: OLTIOWIS b DE900KW3S T-1a74
; COTTOWIS 0Z2900W3S T+AN'T=] TT 04
H 0¢TTOWIS (rISaVImyr 0T900W3S CANY L¥O14/ AM=A30
; 0%TTOWIS ANNTLNOD pot 00900W3S ANNTINGD L
: 0ETT0W3S NHNL3Y (0*83% 107d]) 4t 06G00W3S nnNliNeD 9
0Z1TOWIS (hh90i0%04011017d 1T¥D 08C00W3S CeAN®AN
: OTTTOWIS (NATSATUNXT*XTsRTONSINYYQWASL TTvD 0L500W3S L 0L 09 (XYWA'LIS*ANYJ]
; 00TTOW3S NIDIYO L4IHS ==mm 09500W3S w*T=1 9 0Q
: 060TOW3S (ep41 000" 0)107d 11w 04E0OWIS GuAN
o 08QTOW3S ANNTLNGD L9 DHSOCKWIS TaN|1901

0L0TOW3S (T='F0F T8 "ZENASNXY 09WAS 11D CESDOWIS Z 0L 09 (0'02 49 XVYWAY 4L ¢




JAERI-M 6954

QeZo0LIL
0vZo0lL]lL
DEZOOLYL
0ZTonl1L
atZoolll
00200111
06TO0LIL
0RTOOLIL
OLTOOLIL
09T0011L
0STOCLIL
0»T0011L
0€TO0LEL
0ZToolllL
oTT00L1L
00TooLll)
06000111
08000LTL
oLoooLtl
09000L1L
0S000L1L
0#000LIL
a€oo0lLlt
07000111
a1000111

0€Z00UMS
0EZ00UMS
OTZTOO0UMS
00Z00uMmS
06TO0UMS
08TOOUMS
0LTO0UMS
Q9TO0UMS
0STO0UMS
04 TOOUMS
oETO0HMS
QZTO0NMS
OTTO0HMS
00TO0UMS
060004MS
08000uMS
0LOO0UMS
09000HMS
06000UMS
0%000yms
0E000UMS
DZ000YMS
aToo0Yns

an3
NENLIY

(¥ET*XTY LyWHOd
CCOTIOTY/ XYW v XT) LYWNOA
(OTEZ4421*T1a T lVMuOd

T+ 2] =21

CNATST=I S CIDATY*NAT (2T o g) 3 I ym
CNXTSTal s CIIXIIONXTCuT*9) ALTHA
OOVRNC Y T 8 CRIAM I P XYNAT (CT4933 LT uM
SI'TL (ZT+9) 3Lt yA

Cry T+ C1) lyWHng

(NADST=l* CIYATY*NAT (0T*G)AVIYH

(NXTSTalt C1IXIX*NXT (0T §)ay3IY

(S191) 1VINNd

CXYWAT s Tl 8 (P M) “XYWNE ¢TI 6 AV

ZICTL (TTCYQYIY

XYWASNLWA X YWY SNTWY AT ONAT YT ONXEZ3TLT L/ NOWWDD

(BTIAT* (BTIXI*COZINM  NOISNIWIQ
COYWATAr Y 21 TID LI aNT Ln0HanS

ON3
NyNLIY
INKTINGD
(00  CII Y TIWWD O S AL D  OT+X X 1I08WAS 1vD
(T=430%  [S0'GPAAMNXITOBWAS TIv2
(OFOT+(T=1)1IVO 145 0TI =AmAA

CIr=t]
Xyl I=11040
INNLLINGD
NHNLAY
(T=4'04Z1)LIVOTHO QP AMY "CZ+XMIHTBHON TIYD
CEHP0 =y *PHEYOICPARS XM 109WAS T11YD
10T=AM=AM

“NHNLIY ¢o*e3* 1) 41
(Tt P04 CTIILVONS 0  Co AR "EZHXMINTGNAN TIYD
(Gr*0%ay = HE'O'G AN XMYIOGWAS YD
POTHA=AM

00T ol 09 (5*93* 1401) 410

G'OT+XmyX
COZ*GTINWDY (OZPBTIOWI 02 ETIWD S (FCINSINY NOISNIWIG
OWICHWISNSINVS AN XM fdddd/ NOWWOD

(GZIAF NOISNIWIQ
WD XYW e3P s OIS Z1 TI P AsXI 3L I HMS AN LhONGNS

1
et
EA

ot

¢11h9

uuJ

GEZT00¥HL
0TT00VHL
00ToowHL
06000¥ML
08000vuL
0L000YHL
09000V L
0S000VHL
04000V¥YL
DE000VME
02000v4i
0TO00VYL

0T100vHL
Q0TO0VM]
06000vyL

08000Vl

0L000VHL
09000vyL
05000v¥HL
0v000%HL
0€000VYHL
0Z000VHL
0Too0vHl

08000V NL
0L000VYHL
09000v¥H1
04000vyl
04000VHL
QE000vVHlL
0Z000vyl
DTOO0YML

0B000VYHL
oLogovHl
09000¥HL
accooval
oh000VHL
BEQOOVYL
0Z000VHL
OTOOOVHL

anid

MU LY

INNTLNOD

(PP T IINARCY YA

T=TL+l=rl

XyWr+I=l T 08

CIyNrs [

XYWiartT=] T Od

T+XYWIeX YWl (2903 9419 4]

T1=21=XywWr

COZINCHC AFYATINAS COO*0Z)A NOJISNIAWIG
(OAI VAP AT I ZLATIsXVRIL S AN S NACAIFANYHL IN] LNOHANS

an3

NENL3A

ANNTLNO2

CFrsT1YNAmET YA

T=t1+l=]1

XyWleT=1 T 0Q

{ryir=rr

XYWirtT=r T nQ

T1=21=XyWl

COZIAMY COORANINAR (QZ+00TIA NOISNIWIQA
AR ZIPTIAXVRAM AP INASADASNYEL INTLNOHENS

an3

NdNL 3y

CLIINX=CTIX

T=TI+1=t]

XyWittel T nd

T+T 1wz =Xyl

(TO¥INXY (TO%IX NOTSNIWIQ
CZILTISNX S XIXSNYHL INTLAOHANS

ang

NENL3N

48R LISR L]

T=TI+[=11

XyWl+T=l T 04

TI=2I=XyWl

COO%IWH® (007IW NOISNIWLO
(ZECTIWHPWIWSNYHL 3N] LNOY¥ANS

-t

—

—




JAERI-M 6954

090001 4M
0G000Tdm
0w0001uM
0€000 [ M
0Z000 1 4m
0TO0O01 4M

08000ASL
0L000ASL
09000AS1
0SD00AS)
04000AS1
0€0D0ASL
02000AS1
0T000AS)

QN3
NENL3IY

C(CE*2TI0TATI/HYZexTILYWEOA T

CIXVWIAT=I8 (12X Y 2I0H TI0H (T+9)3L1uM
(00®)¥X NOISNIWIQ
CZIOH TIOH  TXYIWI +X) 34 8 INLLNONENS

an3
NYNLIH

INAL#t? ' D6 ATV G ORt 4 0Z=d TOBHAS TTVD
(NGlwt P02 (6TIAIC VP 02" ") 108WAS 1VD
C(NOT#be 0 0e QI PO 0OCZY ) I0OWAS YD
(NXTaps QX0 'pz=120C )08WAS TTVD
CBTIAIVCRTIXI*(IEIAl NOISNIWIG
CNATYALYNXT*X1¢NGIvqIYEWASL 3N!LNOHENS

i
o3
<t

I




