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As a part of the Engineering Design Activities (EDA) of the International
Thermonuclear Experimental Reactor (ITER), the bulk shielding experiment on a large
$S316/water assembly bombarded by D-T neutrons were carried out at the FNS facility in
JAERI. The experimental details are described in the separate issue, Volume I. In this
report, Volume I, methods and results of the experimental analysis, and comparisons of
the calculated results with the experiments are compiled. Two tramsport calculation
codes, MCNP-4 and DOT-3.5, and cross section libraries based on JENDL-3.1 and JENDL-3.2
were used in the analysis. As a result, the following facts were found for shielding
properties of the $S316/water shield to both neutrons and gamma-rays; (i) Neutron
filuxes from 14 MeV down to thermal energy and gamma-ray heating rates can be predicted
with high accuracy within 20% by the MCNP calculétion with JENDL-3.2 and the DOT
calculation with consideration of the self-shielding correction and 125-neutron and 40-
gamma-ray energy groups. (ii) Although influences of the self-shielding correction and
the number of energy groups are not so large as in the case of 53316 assemblies,

further uncertainty of about 20% should be taken into the calculated results when the

This report was submitted to the Joint Central Team (JCT) of ITER.
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correction is omitted or 42-neutron and 21-gamma-ray energy groups are used. (ii) If
thermal neutron fluxes are expressed in one energy group in multi-group calculations, a
large error may be involved in the calculated results of thermal neutron flux in some

cases.

Keywords: ITER/EDA, FNS, Shielding Experiment, $8316, Water, MCNP, DOT, JENDL-3. 1,
JENDL-3. 2, Self-shielding, Energy Group Number
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1. Introduction

Shielding designs'*® of the inboard blanket/shield of the International Thermonuclear
Experimental Reactor, ITER, is one of the crucial issues for the optimization of the reactor.
In the latest design * > of ITER, a combination of type 316 stainless steel (SS316) with
coolant water is chosen as the shield material for the reference design of the non-breeding
shielding blanket option. The combination of $S316 and water is also the second candidate Y
for the vacuum vessel of ITER for both the shielding blanket option and the breeding blanket
option. The reasons why SS316 is frequently used in the designs are as follows; i) superior
shielding performance in conjunction with water, ii) a large number of databases, iii) supported
by the conventional fabrication technology, iv) relatively low helium production rate by
neutron irradiation, and so on.

In order to experimentally investigate shielding properties of the SS316 shields without
coolant water, the bulk shielding experiments on large SS316 assemblies " * have been
already carried out at the intense D-T neutron source facility, Fusion Neutronics Source 7
(FNS), in the Japan Atomic Energy Research Institute (JAERI). The experiments were a part
of the '94 Task of TTER/EDA, T-16, "Preparation of Neutronic Experiments and Measuring
Technique.” The experimental analyses '*'® have also been performed as a part of the 93
Task of ITER/EDA, Shield/Blanket JA-3, "Bulk Shielding Experiments: Phase IA Pre- &
Post-Analyses and Preparation of S8316 and SS316/Water Experiments.”

The bulk shielding experiment on a large SS316/water assembly, which is also a part
of '94 Task of ITER/EDA, T-16, is planned along with the SS316 experiments. The experimental
assembly for the $SS316/water shield has been determined by the pre-analyses ' of the
experiments as a part of '93 Task of ITER/EDA, Blanket/Shield JA-3. Since the SS316/water
experimental assembly is designed taking full advantage of the previous SS316 assemblies,
the SS316/water assembly has the similar appearance as the SS316 assemblies just replacing
the shielding materials. It is intended to obtain the experimental data for both 88316 and
$S316/water assemblies up to 914 mm in thickness of the shield, which almost corresponds
to or a little thicker than the sum of thicknesses of inboard blanket/shield and vacuum vessel
of ITER on the mid-plane. The SS316/water shield has a superior shielding property to the
$S316 shield, that is, gamma-rays heating rate of SS216 attenuates by about 4.5 and 2.5
orders of magnitude for SS316/water and SS316 shields of 914 mm in thickness, respectively.
Since penetrated neutrons and gamma-rays through the S§316/water shield are much fewer
than those through the $SS316 shield, it is required from a view point of experiment that room
returned neutron and gamma-ray background should be negligibly low even at the deepest
measuriug position of 914 mm in the SS316/water assembly. Influence and reduction of the
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room returned background have been intensively investigated in the pre-analyses . It is
found according to the pre-analyses that the low background level of less than one tenth to
the foreground at the 914 mm position can be attained when an additional shield made of
polyethylene of 100 mm thickness is placed around a rear part of the SS316/water assembly.

The bulk shielding experiment on a large S$316/water assembly have been conducted
as it is described in detail in the Volume I'¥. Various quantities were measured with high
accuracy up to 914 mm in depth in the experiments; (i) neutron spectrum in almost whole
energy range from 14 MeV down to thermal energy, (ii) many dosimetry reaction rates; (1ii)
gamma-ray spectrum and (iv) gamma-ray heating rate. The room returned background was
experimentally confirmed to be small enough to the foreground events. Since not only the
energy-integrated quantities but also neutron and gamma-ray spectra are measured in wide
energy ranges, these experimental data supply very useful informations to the shielding
designs of ITER.

In order to provide databases for estimation of safety factors to the shielding design of
ITER. the bulk shielding experiments on SS316/water assembly were analyzed as a part of
the '93 Task of ITER/EDA, Shield/Blanket JA-3. Two transport calculation codes, the
continuous energy Monte Carlo code MCNP-4 15 and the two dimensional discrete ordinates
code DOT-3.5'®, and the Japanese Evaluated Nuclear Data Library, JENDL-3.1 ' were used
for the present analysis as similar to the previous one . Besides the latest version of
JENDL-3, JENDL-3.2'® ', which has been released since the end of June, 1994, was used
for the MCNP calculation.

This report describes the calculation methods, calculated results and comparison of
the calculations with the measured results for the SS316/water experiments. Since most of
methods of the present analyses for the SS316/water experiments are the same as those of the
previous analyses for the $S316 experiments, explanations of the calculation methods are
briefly given in Chapter 2. Detailed descriptions can be found in the previous report 9 The
calculated results are presented and compared with the experiment in Chapter 3. The results
are discussed in Chapter 4 including comparisons with the 88316 experiments. Chapter 5

summarizes this report.
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2. Analysis
2.1 Calculation Conditions

Two transport codes were used for the experimental analyses. One is the three-
dimensiona!l Monte Carlo transport code MCNP-4 * and the other is the two-dimensional
discrete ordinates transport code DOT-3.5'%. Cross sections are treated in the continuous
energy form in the MCNP-4 code while group-wise cross sections are used in the DOT-3.5
code. In order to calculate the first collision sources for DOT, the modified version of the
GRTUNCL code'?, namely, FNSUNCL*?, was used.

The calculation model is illustrated in Fig. 2.1. The appearance of the model is

19 Tt consists of the

almost the same as that of the assembly #2 of the previous experiments
test region simulating the $S316/water shield and the source reflector. The test region has a
simple cylindrical shape, 1200 mm in diameter and 1372 mm in thickness, and seven water
layers of 26.8 mm thickness. The volume ratio of the water layers to the SS316/water shield
up to 914 mm is 20.5 %, which is nearly the optimum value *® for the shields of fusion
devices. There are eight measuring positions; the front surface of the test region, and 127,
229, 330, 457, 610, 762 and 914 mm from the front surface of the test region. Atomic
densities adopted to the analysis are listed in Table 2.1. An additional shield made of water
and polyethylene was attached around the rear part of the real experimental assembly in order
to reduce the room returned background. The additional shield was omitted in the present
calculations since it was found that influences of the additional shield to all the measured
parameters were negligibly small as described in the Volume I of this report.

The angle-dependent spectra of D-T source neutrons were precisely simulated in both
DOT and MCNP calculations as described in the previous report'”. The measured quantities
were normalized by the number of source neutrons. In the experiment, the number of source
neutrons means the number of generated neutrons by the D-T reaction, not the number of
emitted neutrons from the target. The number of emitted neutrons from the target is 1.03
times as many as the number of D-T reactions because of (n,2n) reactions with the structural
materials of the target. All the calculated values are exactly normalized by the number of

D-T reactions as it is done in the experiment.

2.2 MCNP Calculation

Two nuclear data files, JENDL-3.1 " and JENDL-3.2'® ') were adopted to the
MCNP analyses. The processed cross section libraries for MCNP derived from the two files
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were FSXLIB-I3 % 0 and FSXLIB-J3R2 * for JENDL-3.1 and JENDL-3.2, respectively.
The FSXDOSJ3® library in continuous energy form based on JENDL Dosimetry File*®
used as a dosimetry reaction cross section library. As for a photon transport Cross section
library, the MCPLIB1 ¥ library was used. Cross section data used in the analyses are

was

summarized in Table 2.2.

Figure 2.2 is the input data of MCNP used in the analysis. The methods and techniques
adopted to the present analysis, such as the source subroutine, variance reduction techniques,
tallies. and so on were almost the same as the previous ones'”. An engineering work station,
HP9000/730 (Hewlett-Packard Co.), was used for the analysis. Number of histories and
computation time were 3.0 millions and 106 hours for the calculation with JENDL-3.1, and
4.0 millions and 142 hours for the calculation with JENDL-3.2, respectively.

Owing to the appropriate variance reduction techniques and the enough computation
time, good statistical accuracies were achieved for all the calculated results. Statistical errors
of the calculated results with JENDL-3.2 were a little better than those with JENDL-3.1
because of the larger number of histories, but they did not differ so much. Statistical errors
of the typical threshold reactions of *Al(n,c;*Na and '"In(n,n’)"*"In were less than 5.0 %
and 1.8 % at all the measurement points, respectively. As for non-threshold reactions,
statistical errors for both *“B(n,0))’Li and **U(n,fission) reactions ranged between 2 and 9 %.

Statistical errors of “"Au(n.y)'*®Au reaction rates were a little larger than the other
reaction rates as they ranged between 5 and 17 % because of the existence of the giant
resonance peak at 4.9 eV. If a neutron of 4.9 eV crossed one of the detector surfaces during
the Monte Carlo calculation, considerably larger contribution, i.e., particle weight multiplied
by the cross section at 4.9 eV, was scored comparing with the case of neutrons with any other
energies. Thus the reaction rate was dominated by few numbers of neutrons which energies
were close to 4. 9 eV. Hence in order to minimize the statistical errors, the reaction rates
were calculated by summing products of the neutron spectra and the group-wise reaction
cross section in 125 energy groups. The statistical errors were reduced down to 4-11 %.

Statistical errors of the neutron spectra in most of the energy bins except those around
10 MeV were between 4 and 10 %. The errors larger than 10 % were occasionally seen in
the energy bins around 10 MeV, but those larger than 20 % appeared in few cases. As for
gamma-ray heating rates, the statistic error was small as they ranged between 2 and 5 %.

The errors for gamma-ray spectra ranged around 10 - 15 % in each energy bin.

2.3 DOT Calculation

Calculation methods and databases for the DOT analysis were almost the same as
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those for the previous analyses for SS316 experiments. Cross section data used in the DOT
analysis are listed in Table 2.2. Two different energy group structures, 125-neutron +
40-gamma-ray groups and 42-neutron + 21-gamma-ray groups, were adopted to the calculations.
The energy group structures are summarized in Table 2.3. In order to investigate the effect
of self-shielding correction in group constants, two series of DOT calculations were done
with and without considering the self-shielding correction. The FUSION-J3*" (125-n +
40-y) and FUSION-40* (42-n + 21-y) libraries were used for calculations without the
correction while the JSSTDL library ***” was used for calculations with the correction. The
original JSSTDL library in 295-neutron and 104-gamma-ray groups was collapsed to the
smaller energy group number for the analyses. All the libraries for DOT were based on
JENDL-3.1. Photon transport cross sections contained in the FUSION-J3 and FUSION-40
libraries were based on DLC-99® and those in the JSSTDL library were on the DLC-137
(PHOTX).

| Input data of FNSUNCL and DOT calculations are shown in Figs. 2.3 - 2.10. The
Ps-Si16 approximation was adopted through all the calculations. Mesh intervals toward the
Z-direction in the water layers were 6.7 mm, and those in the SS316 regions were 6 - 20 mm.
The mesh intervals used were fixed through all the calculations to keep the calculation
condition constant. In the input data of FNSUNCL,, normalization factor of 1.0 was assigned
on the first 2** card. But the real normalization was made taking account of the angular
dependent source intensity table given on the 14** card. All the calculations were normalized
to one D-T reaction.

The vectorized super computer of the JAERI Computing and Information System
Center, FACOM VP-2600, was used for all the FNSUNCL and DOT calculations. Since the
DOT code used had been vectorized, the calculations were speeded up. Consumed computation
time for calculations with 125-neutron and 40-gamma-ray groups was about 16 and 23
minutes for ENSUNCL and DOT, respectively. That for calculations with 42-neutron and
21-gamma-ray groups was about 2 and 9 minutes for FNSUNCL and DOT, respectively.

There are four different DOT calculations. In order to easily identify the four calculations
from each other, they are abbreviated as follows through this report;

DOT with FUSION-J3 (125-n + 40-y) without self-shielding correction: DOT-E-125,
DOT with FUSION-40 (42-n + 21-y) without self-shielding correction: DOT-F-42,
DOT with JSSTDL  (125-n + 40-y) with self-shielding correction: DOT-J-125,
DOT with JSSTDL  (42-n + 21-y) with self-shielding correction: DOT-J-42.
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2.4 Post Processing

In order to extract neutron and gamma-ray spectra, and to calculate reaction rates at
the measurement positions with flux files by DOT, the reaction rate and spectrum editing
code INTERF? was used. The group-wise dosimetry reaction cross section libraries in 125
and 42 neutron groups, JDOS125%¥ and JDOS42%”, respectively, were used to calculate the
reaction rates for the DOT calculations, The JDOS125 and JDOS42 libraries were also
derived from the JENDL Dosimetry File.

The photon interaction cross section library, DLC-99, was converted to group-wise
photon KERMA factor library *” in 40 and 21 energy groups. The calculated gamma-ray
spectra by DOT and MCNP were multiplied by the KERMA factors of SS316, and summed
up over all the groups to yield gamma-ray heating rates of SS§316.

The measured gamma-ray spectra were given with their energy resolution. In order to
compare the measured and calculated spectra appropriately, the calculated gamma-ray spectra
by both DOT and MCNP were broadened by the energy resolution of the experiments.
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3. Comparison of the Calculation with the Experiment

3.1 Reaction Rate

Eight kinds of dosimetry reaction rates were measured. Cross sections of the reactions
taken from the JENDL Dosimetry File are shown in Figs. 3.1 - 3.4. Calculated to experimental
ratios (C/E ratios) of the reaction rates are obtained for all the calculations. Numerical values
of the measured and calculated reaction rates and their C/E ratios are presented in Table 3.1.
Figures 3.5 - 3.20 show all the C/E ratios. Curves of the experimental errors are indicated in
the figures with the C/E values. Statistical errors of the MCNP calculation are attached to
each symbol of the C/E ratio. The C/Es for four different DOT calculations are plotted in the
figures indicated by odd figure number such as Figs. 3.5, 3.7, 3.9 and so on. In order to
compare the DOT calculation with MCNP and to investigate differences of the two nuclear
data files, JENDL-3.1 and JENDL-3.2, the MCNP calculations with both files and the DOT-
J-125 calculations are plotted in the figures indicated by even figure number. This rule of the
odd and even figure number is adopted to all the following figures.

3.2 Neutron Spectrum

Numerical data of the calculated neutron spectra are presented in Tables 3.2 - 3.7.
The measured and calculated neutron spectra in energy regions of MeV, keV and eV are
shown in Figs. 3.21 - 3.36, 3.37 - 3.52 and 3.53 - 3.64, respectively.

It should be noticed that assigned errors to the measured neutron spectra in the energy
region of MeV in the tables and figures do not include all the errors. The additional errors
are described in detail in the Ref. 14, At the front surface of the assemblies where 14 MeV
neutron peak is prominent, measured spectra between 5 and 10 MeV might be assessed to be
smaller as seen in Figs. 3.21 and 3.22 because of the difficulties in the experiment. In the
positions deeper than 457 mm, larger spectra are given below 10 MeV as seen in Figs. 3.29 -
3.36 because of difficulty in the measurements. ,

Because the calculated spectra are not broadened with energy resolution of the measured
spectra, 14 MeV peaks by the calculations are sharper than the measured ones. In the energy
region of keV, energy bin widths of the calculated spectra in 125 energy groups seem to
nearly correspond to the energy resolution of the measured one. But those in 40 energy
groups are much broader than the measured spectra, and fine structures of the spectra are not
expressed appropriately.

Fluxes of thermal energy are measured and calculated in one energy group. Energy
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ranges of the thermal fluxes for the experiments, MCNP and DOT calculations with 125
energy groups are from 1.001 x 107 eV to 0.32241 eV, while those for DOT calculations with
42 energy groups are from 1.0 x 107 eV to 0.215 eV. The lethargy width of the two energy
bins are different as they are 10.38 and 5.371, respectively. Quantitative comparisons are not
valid when the spectra are represented in the unit of flux / lethargy. Hence the thermal fluxes
for all the experiments and calculations are multiplied by the following factors. The factor
for the experiments, MCNP and DOT calculations with 125 energy groups is

In(3.2241x 107 )—In(1.001 x 107)

o = 8867,
In(3.2241x 107 )= In(1.0 x 107"}

and that for DOT calculations with 42 energy groups is

n(2.15x107)—In(1.0x 107)

LU - =4.588.
In(3.2241x 107) —In(1.0x 1077

Now all the thermal fluxes are expressed in the same energy range between 0.1 and 0.32241
eV, and direct comparisons of the fluxes on the figure are possible.

Both measured and calculated neutron spectra are integrated within six energy ranges;
above 10 MeV, 0.1 - 1 MeV, 10 - 100 keV, 10 - 100 eV, 1 - 10 eV and below |l eV. The
obtained integral fluxes by experiments and calculations are summarized in Table 3.8. The
C/E ratios of the integral fluxes are presented in the table and Figs. 3.65 - 3.76. The
mismatches of energy resolution between the experiments and the calculations can be avoided
by the integration procedures. This procedure of integration makes it possible to compare the

calculated spectra with the measured ones quantitatively.
3.3 Gamma-Ray Heating Rate

Numerical values of the measured and calculated gamma-ray heating rates of SS316
and their C/E ratios are summarized in Table 3.9. The C/E ratios are also shown in Figs. 3.77
and 3.78.

3.4 Gamma-Ray Spectrum

Numerical values of the calculated gamma-ray spectra broadened by the energy
resolution of the measured spectra are tabulated in Tables 3.10 - 3.15. The measured and
calculated spectra are presented in Figs. 3.79 - 3.86. It should be remarked that errors of the

measured spectra include statistical ones only. There are additional errors of about 10 % in
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the spectra.
3.5 Room Returned Background

As it is described in the experimental part of this report, Volume ', the room
returned background might be superposed on the measured data at 914 mm position because
the excellent shielding property of the SS316/water shield results in a low signal to noise
ratio. The background is experimentally determined by the U-235 fission chamber. It is
estimated that the background to the foreground for **U(n.fission) reaction is negligibly
small and about 8 % at the 764 mm and the 914 mm positon, respectively. The ratio of the
background is as almost the same value as in the pre-analyses '3 for this experiment. Although
the background is negligible for energy region higher than 10 MeV according to the pre-analyses,
the room returned background less than 10 % might be included in the measured quantities
related to low energy neutrons and gamma-rays at the 914 mm position. The experimental

data are not corrected for the background.
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4. Discussions
4.1 Energy Profile of the Dosimetry Reaction Rate

Eight dosimetry reaction rates are measured in the experiment. Cross sections of the
reactions have been already presented in Figs. 3.1 - 3.4. Though these cross sections have
their own shapes, the reaction rates are governed by not only the cross section but also the
neutron spectrum at each measuring positions. Figures 4.1 - 4.8 illustrate energy profiles of
the reaction rates to recognize in which neutron energy ranges the reactions dominantly
occur. These figures are based on the MCNP calculation with JENDL-3.2 and JENDL
Dosimetry File.

Since more than 99 % and 90 % of reactions for Nb(n,2n’**Nb and “Al(n,0)*'Na,
respectively, are induced by neutrons above 10 MeV at any measuring positions as seen in
Figs. 4.2 and 4.4, these reactions are excellent indices to examine transmission of 14 MeV
neutrons.

As for ¥S(n,p)*P and **U(n.fission) reactions shown in Figs. 4.3 and 4.8, contribution
of neutrons above 10 MeV is about a half while the reactions are also sensitive to energy
ranges of 2 - 10 MeV and 1 - 10 MeV, respectively. Whereas the cross section of “*U(n,fission)
is sensitive to neutrons below 1 MeV and has large resonance peaks around 1 keV as shown
in Fig. 3.4, contribution of neutrons below 1 MeV is negligibly small.

As presented in Fig. 3.2, since BIn(n,n)"**"In reaction has large cross section for the
energy range between 1 and 12 MeV, it is not so sensitive to 14 MeV neutrons. Hence the
reaction provides precious information for neutron fluxes in the MeV energy range excluding
contributions from prominent 14 MeV neutrons. It is seen from Fig. 4.5 that contributions of
the energy range between 1 and 5 MeV are dominant.

Cross section of "Au(n.y)'* Au reaction has the giant resonance peak at 4.9 eV as
well known. It is found in Fig. 4.6 that about 80 - 90 % of the reaction rates is caused by
neutrons in the energy range between 1 and 10 eV in which the resonance peak presents.

Energy profiles of B(n,&)’Li and ***U(n,fission) reactions have a similar trend as
seen in Figs. 4.1 and 4.7. Both reactions are mainly caused by neutrons below 1 keV. Atall
the measuring positions except 914 mm, contributions of thermal neutrons are large especially
at the measuring positions near the front surface of the experimental assembly where the
water layers and measuring positions are the closest. Since the position at 914 mm is far
from the water layers, thermal neutrons hardly contribute to the reactions. The 33U(n, fission)
reaction rates are measured in both the previous experiment for SS316 assemblies and the
present experiment for SS316/Water assembly. It should be noted that sensitive energy
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regions of the “*Uf(n,fission) reaction for the S§316 and SS316/Water assemblies are much

different each other.
4.2 Comparison among DOT Calculations

Influence of energy group number, that is, 125-n + 40-y or 42-n + 21-v, and that of the
self-shielding correction are discussed in this section by comparing four different DOT
calculations; DOT-J-125, DOT-F-125, DOT-J-42 and DOT-F-42.

Influence of energy group number is similar to that observed in the previous experiment
for the $S316 assemblies. Most of discrepancies for the reaction rates and integral fluxes at
all the measuring positions are less than 20 % between 42 and 125 group calculations.
Differences of gamma-ray heating rates between the two energy group structures are less
than 7 % at all the measuring positions.

Influence of the self-shielding correction is observed in the reaction rates having
sensitivity to low energy neutrons, integral fluxes below | MeV and gamma-ray heating
rates. In most cases, these quantities calculated with and without the correction are nearly
the same at the front surface of assembly. Calculated neutron and gamma-ray fluxes without
the correction become smaller than those with the correction when the penetration thickness
increases. Because in the case that the self-shielding correction is neglected, absorption cross
section used in the transport calculations is larger than the effective one and absorption of
neutrons is enhanced. At the deepest position of 914 mm, most of the quantities related to
neutrons below 1 MeV calculated without the correction are smaller by about 20 % than
those with the correction.

In the previous experimental analysis'” for the $5316 assemblies, the self-shiclding
correction strongly affect the calculated neutron fluxes, reaction rates and gamma-rays induced
by neutrons. For example, fission rates of U-235 and gamma-ray heating rates at 914 mm
position calculated without the correction are about 3 times smaller than those with the
cotrection. In the present analysis, however, the correction is less effective comparing with
the previous experiment on the SS316 shields. The reason is that deep valleys of a neutron
spectrum made by resonance peaks were flattened due to hydrogen atoms and as a result the

influence of the self-shielding became less effective.
4.3 Comparison between DOT and MCNP Calculation

The MCNP calculation with JENDL-3.1 and DOT-J-125 calculation are compared in
this section. The DOT-J-125 calculation is selected for the comparisons because it is the
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most precise among the four DOT calculatiens and based on JENDL-3.1 as same as the
MCNP calculation.

Energy-integrated quantities, such as reaction rates, integral fluxes and gamma-ray
heating rates. by both calculations are in good agreement within 10 % except for two specific
cases. This fact suggests that transport calculations with the SN approximation and multi-group
constants to this kind of bulk shields have adequate accuracies comparable to continuous
energy Monte Carlo calculation if calculation conditions are carefully selected.

One of the two specific cases is that reaction rates of **B(n,00)’Li, ¥ Au(n,y)**Au and
B5U(n,fission) at the front surface by DOT-I-125 are larger by 50 %, 20 % and 50 %,
respectively, than those by MCNP. Another case is that integral fluxes below 1 eV by
DOT-J-125 are about 20 % smaller than those by MCNP as seen in Fig. 3.76. These two
cases can be attributed to inadequate treatment of neutrons in thermal energy. This matter of

concern will be discussed in detail in the section 4.6.
4.4 Comparison of JENDL-3.1 and JENDL-3.2

Two nuclear data libraries can be compared in the two MCNP calculations. It is seen
from the figures concerning with neutrons that calculated results with both libraries are
nearly identical as they agree within 10 %. Gamma-ray heating rates with JENDL-3.1 are
larger by about 20 % than those with JENDL-3.2 at most of measuring positions. This fact
can be attributed to the modification '¥ of energy balance of secondary gamma-ray data for
neutron capture reaction for many nuclides. The energy balance in JENDL-3.1 does not
always satisfy the low of conservation of energy. The balance in JENDL-3.2 is modified so

as to meet the low.
4.5 Comparison of the MCNP Calculation with the Experiment

The calculated results are compared with the experiments in this section. Because
comparisons among the calculations have been discussed and differences of them have been
clarified in the former sections, discussions in this section are focused on comparisons
between the MCNP calculation with JENDL-3.2 and the experiment. Validity of JENDL-3.2
for shielding calculations will be assessed through the comparisons.

As seen in C/E ratios of *Nb{n,2n)**"Nb reaction in Fig. 3.12, those of Bn(n,n")'*™In
reaction in Fig. 3.14 and those of integral flux above 10 MeV in Fig. 3.66, the calculations
are in good agreement with the experiment within 10 %. Both transmission of 14 MeV

neutrons and scattered neutrons in MeV energy region are predicted with high accuracy up to
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914 mm position.

The calculated integral fluxes agree well within 5 % with the experiment in the
energy range of 0.1 - 1 MeV at positions up to 610 mm, while those at 762 and 914 mm
positions are smaller by 20 % than the experiment as seen in Fig. 3.68. As for the energy
range of 10 - 100 keV, the calculations are about 15 % smaller than the experiment at all the
positions as seen in Fig. 3.70. The calculated neutron spectra in the keV energy region
shown in Figs. 3.38 - 3.52 appropriately reproduce the experiment.

In the energy region of eV, agreement between the calculated spectra and the measured
ones is good as seen in Figs. 3.54 - 3.64. For the C/E ratios of the integral fluxes in energy
regions of 10 - 100 eV and 1 - 10 eV as presented in Figs. 3.72 and 3.74, calculations agree
with the experiment within the experimental error ranges of about 20 and 10 %, respectively.
As for integral fluxes below 1 eV which represent thermal fluxes, calculated fluxes are
slightly larger than the measured ones although statistical errors of MCNP calculation are
somewhat large. Three dosimetry reactions of '*B(n,0)'Li, '’ Au(n,y)** Au and **U(n,fission)
have also large sensitivity to the eV energy region. The C/E values for both “B(n,ot)’Li and
B5U(n,fission) reactions are about 0.9 at all the positions except the front surface where C/Es
are 1.2. The C/Es for '“Au(n,y)'*Au reaction range between 0.95 and 1.15. Thus the
agreement of these three reactions between the calculations and the experiments is fairly
good.

As for the gamma-ray heating rates shown in Fig. 3.78, although the C/E values are
slightly larger than unity up to 457 mm depth, the calculation agrees with the experiment
within 30 %. The shapes of calculated gamma-ray spectra presented in Figs. 3.80, 3.82, 3.84
and 3.86 are in good agreement with the measured ones.

Although discrepancies of about 20 - 30 % are found between the calculation and the
experiment, it can be concluded as a whole that the MCNP calculation with JENDL-3.2 can
predict the neutron fluxes in the energy range from 14 MeV to thermal energy as well as

gamma-ray fluxes with high accuracy, typically within 20 %.
4.6 Treatment of Thermal Neutron

As pointed out in the section 4.3, there are two large discrepancies between the
DOT-J-125 and the MCNP calculations; (i) reaction rates of °B(n,o0)’Li, ¥’Au(n,y)'**Au and
5(J(n,fission) by DOT-J-125 are considerably larger than those by MCNP at the front
surface and (ii) integral fluxes below 1 eV by DOT-J-125 are smaller than those by MCNP.
The reason can be explained as follows.

In the present DOT calculations, and probably in most of all transport calculations for
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nuclear designs of fusion reactor with multi-group cross section constants, thermal neutrons
are represented in one energy group. The Maxwell distribution at the room temperature is
usually assumed as a weighting function to derive group cross sections of thermal energy.
This weighting function is valid when a medium is a low absorbing material and neutrons are
well thermalized. In the present experiment, however, the water layer of 26.8 mm is not so
thick and the measuring positions are not in the water layers but in the SS316 layers. Since
muclides contained in the SS316 such as Cr, Fe, Ni and Mo have larger neutron capture Cross
sections of the 1/v shape around the thermal energy, the SS316 layer is more liable to absorb
thermal neutrons of lower energy comparing with higher energy. The spectrum of thermal
neutrons at the measuring positions in the SS316 layers are harder than that of the Maxwell
distribution at the room temperature. If a cross section has the 1/v shape around the thermal
energy, such as cross sections of ""B(n.o0)'Li, YAu(n,y)'**Au, *U(n,fission) or usual (ny)
reactions, their effective cross sections for thermal neutrons weighted by the harder spectrum
are smaller than those calculated with assumption of the usual Maxwell distribution at the
room temperature. In fact, the cross section of {“B(n,ct)"Li for usual thermal neutrons is 3837
b while the effective cross section at the measuring positions is much smaller, i.e., about
2300 b, according to the MCNP calculation. This discrepancy between the effective cross
sections and the weighted ones by the Maxwell distribution for thermal neutrons is the reason
of the former discrepancy indicated at the beginning of this section. Since the (n,y) cross
sections for thermal neutrons adopted in the DOT calculations are larger than the effective
ones, the calculated thermal flux becomes smaller. This is the reason of the latter discrepancy
mentioned earlier.

Thus it should be noted that when one treats thermal neutrons in one energy group,
the calculated fluxes, reaction rates and so on involve large ambiguity. This effect appears

when two materials of high and low absorption cross sections are close by each other.
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5. Concluding Remarks

The bulk shielding experiment for the $S316/water assembly was analyzed with the
MCNP and DOT codes, and the calculated results were compared with the experiment. The

following facts were found through the comparisons.

(i) Most of experimental results were predicted within 20 % accuracy by the MCNP calculation
with JENDL-3.2.

(ii) The JENDL-3.1 and JENDL-3.2 libraries give almost identical results for neutron, but
JENDL-3.2 is superior for calculation of gamma-ray heating rates.

(iii) The DOT calculation with 125-neutron and 40-gamma-ray energy groups and the self-
shielding correction has almost the same accuracy as MCNP.

(iv) Effects of energy group number and the self-shielding correction on multi-group
calculations are not so large, though the self-shielding correction are highly important in
the previous analysis for the SS316 experiments.

(v) Treatment of thermal neutrons in one energy group may cause large ambiguity for

multi-group calculations.

The MCNP calculation with JENDL-3.2, which is regarded as the most precise
calculation in the present analysis, agreed with the most of experimental results. The DOT-J-125
calculation has comparable accuracy as the MCNP calculation. These fact implies that if the
geometry is precisely modeled and calculation parameters such as energy group number,
consideration of the self-shielding correction, spacial mesh intervals, source conditions, and
so on, are carefully examined and selected, experimental results can be predicted by both
MCNP and DOT with a high accuracy of about 20 %.

Variety of quantities for both neutrons and gamma-rays, not only energy-integrated
values but also energy spectra, are measured. The measured neutron spectra cover nearly
whole energy ranges from 14 MeV down to thermal energy. Hence it should be emphasized
that validity of prediction accuracy of any design parameters has been demonstrated through
the present experimental and analytical studies. In other words, there are several shielding
design parameters for ITER; gamma-ray heating rate, insulator dose of super-conducting
magnet (SCM), displacement damage of copper in SCM, fast neutron flux and helium production
rate. Only the gamma-ray heating rate among the five design parameters mentioned is
actually measured and it is compared with the calculations. The rest of four design parameters,
however, can be indirectly examined through the present study. Any design parameters can
be calculated by integrating products of the neutron or gamma-ray fluxes and the energy-

dependent response functions of each parameter. According to the present studies, prediction
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accuracy for both neutron and gamma-ray fluxes in nearly all the energy ranges has been
proved to be considerably high. Hence if the response functions are given appropriately, it
can be concluded that prediction accuracies of any design parameters by the transport calculation
are high as they are better than about 20 %.
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Table 2.1 Atomic densities adopted to the analysis.
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Nuclide

S8316 in

the test region

the source reflector

SS316in

Water

N-14
0-16

3.8810 x 10"
1.0400 x 10*

6.6659 x 107

3.3329 x 107

Si

Cr

Mn-55
} Fe
| Ni
Mo

1.0341 x 10*
1.5482 x 10%
1.0355 x 10%
5.7904 x 10%
9.3405 x 10%
1.0585 x 10*

8.1608 x 107
1.5025 x 10%
1.3561 x 10*

'5.8331x 107

0.1456 x 10
1.0254 x 107

unit; [atoms / cm’]

Table 2.2 Cross section libraries used in the analysis. Libraries outside the parentheses are
used for the transport calculations, and those inside the parentheses are the original
cross section data bases.

MCNP DOT without self- DOT with self-
shielding correction | shielding correction
Neutron transport FSXLIB-J3 & FUSION-J3 JSSTDL
FSXLIB-J3R2 FUSION-40
(JENDL-3.1, -3.2) (JENDL-3.1) (JENDL-3.1)
Photon transport MCPLIB1 FUSION-J3 JSSTDL
(DLC-7TE & FUSION-40
STORM-ISRAEL) (DLC-99) (DLC-137, PHOTX)
Dosimetry reaction FSXDOSI3 TDOS125 IDOS42
(JENDL Dosimetry Filg) | (JENDL Dosimetry File) | (JENDL Dosimetry File)
Photon kerma factor FUSION-J3 FUSION-J3 FUSION-J3
FUSION-40 FUSION-40
(DLC-99) (DLC-99) (DLC-99)
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JAERI-Research 95-018
Table 3.2 Neutron spectra at the eight positions in the assembly calculated by MCNP with
the FSXLIB-J3 library. -
Energy [MeV] ’ Flux '/ Lethargy / Source Neutron
Upper Lower -10 mm 127 mm 229 mm 330 mm 457 mm 610 mm 762 mm 914 mm
1.5488e+01 1.5248e+01 §.196e-04 8.343e-0% 1.505e-05 2.483e-06 2.556e-07 1.888e-08 2.402e-09 1.654e-10
1.5248e+01 1.5012e+01 1.302e-03 1.364e-04 2.395e-05 4.956e-06 6.301e-07 4.557e-08 4.726e-09 3.261le-10
1.5012e+01 1.477%e+01 2.323e-03 2.73%e-04 4.671le-05 8.263e-06 1.078e-06 1.116e-07 %.097e-09 4.727e-10
1.4779e+01 1.4550e+01 1.387e-03 2.026e-04 4.06%e-05 8.934e-06 1.142e-06 1.070e-07 1.0182-08 ©.174e-10
1.4550e+01 1.4324e+01 1.917%e-04 6£.995e-0D5 1.807e-05 3.931e-06 7.214e-07 6.8662~08 9.004a-09 " 7.447e-10
1.4324e+01 1.4102e+01 6.111e-05 3.194e-05 8.084e-06 2.527e-06 4.134e-07 5.082e-08 5.307e-09 3.878e-10
1.4102e+01 1.3883e+01 2.825e-05 2.722e-05 §6.214e-06 1.513e-06 2.798e-07 3.077e-08 2.978e-08 3.6l3e-10
1.3883e+01 1.3668e+01 3.48%e-05 1.837e-05 4.243e-06 1,133e-06 2.739e-07 3.347e-08 2.722e-09 4.082e-10
1,36682+01 1.3456a+01 2.927e-05 1.249e-05 4.516e-06 1.085e-06 1.708e-07 3.246e-08 2.123e-09 2.448e-10
1.3456e+01 1.3248e+01 2.576e-05 1.284e-05 3.783e-06 9.624e-07 1.502e-07 1.832e-08 1.543e-09 1.465e-10
1.3248e+01 1.3042e+01 1.938e-05 8.503e-06 2.306e-06 1,203e-06 1.278e-07 1.268e-08 2.212e-09 1.788e-10
1.3042e+01 1.2840e+01 1.85%e-05 9.143e-06 2.110e-06 7.39%5e-07 1.484e-07 1.150e-08 1.515e-09 1.66le-10
1.2840e+01 1.2641a+01  1.61%e-05 8.074e-06 2.370e-06 4.81%e-07 8,742e-08 1.058e-08 1.411e-09 1.065e-10
1.2641a+01 1.2445e+01 2.2062-05 5.488e-06 1.707e-06 4.840e-07 7.926e-08 9.760e-0% 1.31%9e-0S 1.323e-10
1.2445%e+01 1.2252e+01 1,476e-05 5.616e-06 1.304e-06 3,395e-07 5.813e-08 8.28%e-09 1.010e-09 7.912e-11
1.2352e+01 1.2062e+01 1.510e-05 5.94%e-06 1.706a-06 4.755e-07 9.278e-08 7.62%9e-0% 1.185e-0% 9.432e-11
1.2062e+01 1.1875e+01 1.128e-D5 5.620e-06 1.331e-06 5.06%e-07 7.5182-08 8.832e-03 9.253e-10 7.376e-11
1.1875e+01 1.1691e+01 1.271e-05 4.440e-06 1.120e-06 3.79%e-07 B8.872e¢-08 7.596e-09 11024e-09 6.3%%e-11
1.1691e+01 1.1510e+01 6,740e-06 4.335e-06 1.258e-06 3.42%e-07 5.487e-08 7.406e-09 9.303e-10 7.122e-11
1.1510e+01 1.1331e+01 6.44%e-06 3.45le-06 1.058e-06 3.068e-07 5.36le-08 1.211e-08 7.300e-10 6.575e-11
1.1331e+01 1.1156e+01 1.845e-06 4.34le-06 1.084e-06 2.402e-07 4.987e-08 6.300e-09 7.455e-10 5.557e-11
1.1156e+01 1.0983e+01 4.024e-06 4.468e-06 1.177e-06 2.73%e-07 4.64Ze-08 5.83%4e-09 7.0%88e-10 4.53de-11
1.0983e+01 1.0812e+01 6.177e-06 4.224e-06 1.031e-06 2.775e-07 4.02¢6e-08 4.126e-0% 5.424e-10 4.684e-11
1.0812e+01 1.0645e+01 3.557e-06 3.649e-06 1.144e-06 3.031le-07 5.050e-08 7.084e-09 7.83%9e-10 5.101le-11
1.0645e+01 1.0480e+01 1.7122-06 4.400e-06 1.2382-06 3.238e-07 5.780e-08 '5.853e-08 6.024e-10 4.740e-11
1.0480e+01 1.0317e+01 5.312e-06 4.975e-06 1.309e-06 2.8%0e-07 5.856e-08 6.854e-09 6.462e-10 5.582e-11
1.0317e+01 1.01576+01 4.9862-06 4.913e-06  1.356e-06 5.836e-07 6.093e-08 7.82%2-0% 5.674e-10 5.498e-11
1.0157e+01 9.9999e+00 4.125e-06 5.575e-06 1.086e-06 2.780e-07 7.380e-08 8.144e-09 5.955e-10 5.205e-11
9.9999e+00 9,.3940e+00 5.483e-06 4.616e-06 1.152e-06 3.30%e-07 4.907e-08 5.461e-0% 6.143e-10 5.619e-11
9.3940e+00 8.824%e+00 6.00%e~06 4.482e-06 1.08%e-06 2.507e-07 4.172e-08 5.032e-0% 5.823e-10 4.269e-11
3.8249e+00 8.2902e+00 5.716e-06 4.203e-06 1.296e-06 2.946e-07 4.801e-08 5.0182-09 5.342e-10 4.304e-11
; 8.2902e+00 7.7879e+00 5.68le-06 5.214e-06 1.236e-06 3.21%5e-07 4.986e-08 5.338e-09 5.756e-10 3.2860-11
7.7879e+00 T.31612+00 6.427e-0F 5._0l8e-06 1.430e-06 3.081e-07 4.950e-08 5.453e-09 5.616e-10 4.,1932e-11
7.3161e+00 6.8728e+00 7.426e-06 5.122e-06 1.233e-06 2.788é&-07 4.678e-08 5.634e-09 6.131le-10 5.402e-11
6.8728e+00 6.45640+00 1.003e-05 4.987e-06 1.416e-06 3.110e-07 6.018e-08 4.972e-09 5.990e-10 4.078e-11
65.4564e+00 6,0652e+00 8.4306-06 4.594e-06° 1.452e-06 3.504e-D7 5.626e-08 6.143e-09 5.514e-10 5.135e-11 -
6.06522+00 5.6378e+00 1.05le-05 5.174e-06 1.38le-06 3.645e-07 5.712e-08 6.346e-09 £.175e-10 4.753e-11
5.6378e+00 5,3525e+00 1.211e-05 5.620e-06 1.546e-06 3.552e-07 6.280e-08 6.620e-09 6.756e-10 5.748e-11
5.35252+00 5.0282e+00 1.270e-05 6.110e-06 1.62%e-06 3.825e-07 7.263e-08 7.525e-C9 6.96le-10 5.803a-11
| 5.0282e+00 4.72362+00 1.2762-05 5.828e-06 1.722e-06 4.286e-07 6.82le-08 6.231e-09 8.946e-10 7.130e-11
i 4.7236e+00 4.4374e+00 1.263e-05 6.010e-06 1.626e-06 3.630e-07 7.246e-08 8.157e-09 B.49%e-10 6.636e-11
i A.4374e+00 4.1686e+00 1.263e-05 8.188e-06 1.575e-06 4.54te-07 8.170e-08 §.812e-09 9.348e-10 7.322e-11
4.1686e+00 3.9160e+00 1.526e-05 8.928e-06 1.927e-06 4.830e-07 8.061e-08 1.16le-08 9.60le-10 7.470e-11
3.0160e+00 3.6787e+00 1.463e-05 8.03%e-06 2.241e-06 4.300e-07 7.486e-08 7.452e-09 9.77%e-10 1.2%Ze-10
7.6787@+00 3.4559e+00 1.629e-05 B8.728e-06 1.996e-06 5.599e-07 8.86%e-08 1.028e-08 1.240e-09 8.27le-11
2,45600+00 3.2465e+00 © 1.707e-05 8.114e-06 2.6152-06" 6.827e-07 1:131e-07 1.219e-08 1.250e-09 1.192e-10
3.2465e+00 3.0498e+00 1.570e-05 1.118e-05 2.674e-06 7.915e-07 1.217e-07 1.524e-08 1.304e-0% 2.001e-10
. 1.0498+00 2.8650e+00 2.207e-05 1.157e-05 3.385e-06 7.183e-07 1.516e-07 1.601le-08 1.735e-05 1.£99e-10
' 2.8650e+00 2.6%9148+00 2.075e-05 1.170e-05 3.672e-06 8.423e-07 1.651e-07 1.810e-08 2.150e-0% 2.138e-10
I 2.6914e+00 2.5284e+00 2.18%e-05 1.246e-05 3.3522e-06 9.325e-07 1.700e-07 2,157e-08 2.241e-0% 2.446e-10
1 2.52842+00 2.3752e+00 2.794e-05 1.445e-05 4.324e-06 1.158e-06 2.103e-07 2.259e-08 2.648e-09% 3.285e-10
| 2.3752e+00 2.2313e+00 3.033e-05 1.611e-05 4.624@-06 1.368e-06 2.629e-07 2,605e-08 31.207e-09 3.77%e-10
i 2.2313e+00 2.006le+00 2.627e-05 1.497e-05 4.595e-06 1.316e-06 2.612e-07 23.061e-08 3.501e-0% 4.034e-10
: 2.0961e+00 1.9691e+00 3.1162-05 1.494e-05 4.553e-06 1.254e-06 2.643e-07 2.540e-038 3.281e-0% 3.873e-10
1.9691e+00 1.8498e+00 2.81le-05 1.583e-05 4.665e-06 1.324e-06 2.503e-07 3.388e-08 3.665e-02 4.26le-10
1.84982+00 1.7377e+00 3.37%e-05 1.898e-05 6.045e-06 1.499e-06 3.0658e-07 3.953e-08 4.134e-09% 5.9%24e-10
1.7377e+00 1.5335e+00 3.33%-05 1.832e-05 5.622e-06 1.501e-06 3.088e-07 3.964e-08 4.730e-0% 5.857=-10
1.5335e8+00 1.3532e+00 3.46%e-05 2.0332-05 6.770e-06 1.7092-06 3.56%9e-07 4.846e-08 5.392e-0% 7.763e-10
1.3523e+00 1.1943e+00 4.21%e-05 2.187e-05 6.658e-046 1.948e-06 4.036e-07 5.315e-08 £.320e-0% 1.06le-09
1.19436+00 1.0540e+00 3.974e-05 2.4952-05 7.144e-06 2.157e-06 4.888e-07 £.597e-08 8.875e-09 1,579%e-09
1.0540e+09 6.3013e-01 3.830e-05 2.329e-05 7.367e-06 1.932e-06 4.84%9e-07 6.853e-08 8.0402-09 1.850e-002
5.30132-01 5.2084e-01 4.434e-05 2,3392-05 7.688e-06 2.143e-06 5.642e-07 7.5742-08 1.091e-08 1.7772-09
8.2084e-01 7.2438e-01 4.611e-05 2.5152-05 8.144e-06 2.69%92e-06 5.924e-07 7.873e-08 1.002e-08 2.4472-09
7.24388-01 6,39272-01 6.0%%e-05 3.0402-05 1.121e-05 3.486e-C6 8&.755e-07 1.395e-07 1.744e-08 4.348e-09
i £.3927a-01 5.6415e-01 6.408e-05 2.655e-05 1.142e-05 2.852e-06 $.184e+07 1.400e-07 2.331e-08 6.723e-0%
! 5.6415e-01 4.9786e-01 4.98Ce-05 2.209e-05 &.694e-06 Z.369e-06 7.197e-07 1.231le-07 1.847e-08 5.978e-09
: 1.9786e-01 4.3936e-01 4.901e-05 2.110e-05 7.134e-06 2.146e-06 - 6.844e-07 1.151e-07 1.848e-08 5.260e-09
4.39362-01 3.8774e-01 4.060e-05 1.832e-00 5.42%-06 1.72%9e-06 4.57%9e-07 8.30%e-08 1.295e-08 5.430e-0%
3.8774e-01 3.4217e-01 6.274e-05 2.2862-05 8.544e-06 2.447e-06 7.63%e-07 1.212e-07 2.246e-08 8.934e-09
2.4217e-01 2.0197e-01 §&,76le-C5 2.208e-05 7.539e-06 2.137e-06 6.410e-07 1.31le-07 2.330e-08 9:616a-03
3.0197e-01 2.664%e-01 4.980e-G5 1.857e-0% 6.261le-06 2.0%4e-06 6.782e-07 1.183e-07 1.794e-08 9.851e-09
7.6649e-01 2.3517e-01 4.275e-05 1.434e-05 6.0%6e-06 1.685e-06 5.238e-07 9.323e-08 1.827e-08 3.0f4a-08
: 2.3527e-01 2.0754e-01 3.810e-05 1.408e-05 4.9%92e-06 1.731e-0& 4.662e-07 7.6152-08 1.660e-08 7.4%7e-08
: 2.0754a-01 1.8315e-01 2.818e-05 1.026e-05 4.0582-06 1.3242-06 3.567e-07 5.741e-0& 1.,278e-08 5.265e-08
; 1.83152-01 1.61i632-01 3,885e-05 1.444e-05 4.%6%9e-06 1.60Se-06 5.371e-07 8.529%e-08 1.748e-08 8.592e-0%
: 1.6163e-01 1.4264e-01 2.709e-05 ©.764e-06 3.3288-06 1.058e-J¢ 3.28%e-07 6.718e-08 1.143e-08 5.%%6e-0%
i 1.4264e-01 1.2588e-01 4.0236e-05 1.,373e-05 5.791le-06 1.780e-06 €.415e-07 9.28842-058 2.048e-08 1.16%=-08
1.25882-01 1.1109e-01 3.267e-C5 1.043e-05 4.1358-06 1.305e-06 4.242e-07 7.9%36e-08 1.656e-08 %.5%Ce-00
1.11092-01 9.8035%2-02 2.180e-05 6.280e-06 2.44%e-06 8.189%9e-07 2.645e-07 4.%00e-08 1.014e-08 5.578e-03
9.8035e-02 8.6515e-02 1.98le-0% £.360e-06 2.8698-06 8.699e-07 2.,934e-07 5.154e-08 1.00ie-08 5.210e-0%
8.65152-02 7.634%9e-02 2.733e-C5 8.553e-06 3.5%94e-06 1.349e2-06 3.751e-07 8.222e-0§ 1,805e-08 9.40%e-03
7.63490-02 6.7378e-02 2.07%e-0b £.573e-06 2.597e-06 8.985e-97 2.81de-07 5.611e-08 1.151e-08 7.530e-0%
6.75782-03 §.%461e-02 1.807w-05 5.266e-06 2.300s-06 §.342e-07 2.547e-07 4.44ce-08 9.246e-03  5.120e-08
© 5461=-0% 5.2474e-02 2.037e-05 5.418e-06 2.566e-06 B.651e-07 2.420e-07 5.617e-08 1.166e-08 6.4622-932




JAERI-Research 95-018

Table 3.2 Continued.

Energy [MeV] Flux / Lethargy / Source Neutron

Upper © Lower ~10 mm 127 mm 229 mm 330 mm 457 mm 610 mm 762 mm 914 mm

T 24748-02 4.6308e-02 1.530&-05 4.397e-06 2.008e-06 8.495¢-07 1.854e-07 3.055e-08 7.873e-09 4.691e-09
4.6308e-02 4.0867e-02 1.658e-05 5,600e-06 2.43%e-06 9 .848a-07 2.24%e-07 5.340e-08 B8.573e-03 6.186e-08
4.0867e-02 3.6065e-02 1.487e-05 5.262e-06 2.260e-06 7.445e-07 1.644e-07 4.154e-08 7.333e-09 4.755e-09
3.6065e-02 2.1827e-02 1.202e-05 3.94le-06 1.599%e-06 5,7362-07 1.174e-07 2.402e-08 6.2%2e-09 3.016e-08
3.1827e-02 2.8087e-02 4.230e-06 2.367e-06 9.300e-07 1.684e-07 6.412e-08 1.048e-08 2.989e-09 1.685e-09
7.8097e-02 2.4787e-02 1.202e-05 5.96le-06 2.519e-06 7.633e-07 1.804e-07 3.930e-98 1.125e-08 5.278e-0%
2.4787e-02 2.1874e-02 2.016e-05 7.678e-06 3.490e-06 1.248e-06 3.677e-07 6.4432-08 1.533e-08. 8.790e-0%
2.1874e-03 1.9304e-02 1.242a8-05 4.810e-06 1.675e-06 5.7982-C7 1.811e-07 4.481e-08 1.056e-08 5.732e-0%9
1.9304e-02 1.5034e-02 7.024e-06 2.646e-06 1.233e-06 3,40%8-07 1.075e-07 2.080e-08 4.902e-0% 2.820e-03
1.5034e-02 1.1709e-02 6.567e-06 2.874e-06 1.160e-06 3.538e-07 §8.553e-08 1.760e-08 4.904e-09 2.663e-09
1.1709e-02 9.1186e-03 7.60%e-06 4.248e-06 1.80le-06 §.027e-07 1.355e-07 1.910e-08 §6.,433e-09 2.947e-09
9.1186e-02 7.1016e-03 4.042e-06 2.081le-06 9.28%e-07 2.530e-07 4.655e-08 1,6732-08 3.126e-09 1.212e-0%9
7.1016e-02 5.5307e-03 4.731le-D6 2.629e-06 1.380e-06 4.13%e-07 7.214e-08 1.771e-08 4.132e-09 1.821e-0%
5.5307e-03 4.30732-03 5.88%2e-06 3.802Ze-06 1.932e-06 4.956e-07 1.275e-07 1.989e-08 4.,756e-09 2.256e-09
4.30732-03 3.3546e-03 5.638e-06 3.88le-06 1.88le-06 4.702e-07 1.21%e-07 2.259e-08 4.754e-09 1.856e-00
3.3546e-03 2.61252-03 7.224e-06 5.635e-06 2.158e-06 7.033e-07 1.795e-07 53.,22%s-08 §£.33%5e-09 2.364e-09
2.61252-03 2.0346e-03 4.346e-06 3.30%e-06 1.32le-06 4.8342-07 1.2882-07 2.920a-08 4.6602-0% 1.507e-03
2.0346e-03 1.5846e-03 7.837e-06 5.51le-06 1.964e-06 €.6182-07 1.918e-07 3.626e-08 7.033e-09 2.840e-09
1.5846e-03 1.2341e-03 7.186e-06 4.651le-06 1.728e-06 7.474e-07 1.786e-07 3.386e-08 7.025e-09 2.430e-09
1.2341e-03 5.6110e-04 5.083e-06 3.510e-06 1.55le-06 4.599e-07 1.421e-G7 2.9372-08 4.546e-09 1.904e-09
9.6110e-04 5.8293e-04 5.9237e-063.64%e-06 1.627e-06 5.220e-07 1.5652-07 2.9662-08 5.516e-0% 1.986e-09
5.9293e-04 3.5357e-04 5.001Ze-063.224e-06 1.455e-06 4.125e-07 1.220e-07 2.529e-08 4.424e-09 1.528e-09
3.6357a-04 2.1445e-04 4.4287e-062.957e-06 1.175e-06 4.736e-07 5.425e-0%8 1,749s-08 3.495e-09 9.187%e-10
2.1445e-04 1.3007e-04 4.8246e-063.983e-06 1.748e-06 5.913e-07 1.142e-07 2.332e-08 5.056e-09 1.148e-09
1.3007e-04 7.8891e-05 4.8474e-063.478e-06 1.553e-06 5.3222-07 1i.448e-07 2.597e-08 4.£683e-09 1.20%e-09
7.8891e-05 4.7850e-05 4.4824e-063.622e-06 1.462e-05 5.538e-07 1.253e-07 2.501e-08 4.187e-09 1.2%0e-09
4.7850e-05 2.90232-05 3.9131e-062.867e-06 1.176e-06 4.240e-07 9.408e-08 1.913e-08 3.315e-09 7.97Be-10
2.8023e-05 1.7603e-05 3.7951e-063.258e-06 1.175e-06 4.676e-07 9.228e-08 1.8468-08 3.446e-03 7.246e-10
1.7603e-05 1,0677e-05 3.4271e-063.1%6e-06 1.528a-06 5.170e-07 8.31882-08 2.209e-08 4.018e-0% §£.327e-10
1.0677e-05 6.4758e-06 3.3355e-062.875e-06 1.438e-06 4.94le-07 9.901e-08 1.88%e-08 3.097e-08 5.535e-10
6.4758e-06 1,%5278e-06 3.0067e-062.95le-06 1.222e-06 4.286e-07 8.280e-08 1.670e-08 2.8%3e-05 4.81le-10
3.9278e-06 2.3823e-06 3.6667e-062.995e-06 1.118e-06 3.642e-07 7.091e-08 1.542e-08 2.378e-09 3.374e-10
2.3823¢-06 1.444%e-06 2.6269¢-062.653e-06 1.033e-06 3.636e-07 6.691e-08 1.42%e-08 1.876e-09 3.4i6e-10
1.4449e-06 B.764De-07 2.74288-062.2758-06 $.187e-07 4.283e-07 5.870e-08 1.048e-08 1.445e-0% 1.867e-10
2.76402-07 5.31562-07 1.7902e-061.864e-06 7.650e~07 2.445e-07 3.941e-08 9.361e-09 1.34le-0% 1.023e-10
5.3156a-07 3.2241e-07 1.941ie-061.218e-06 6.030e-07 1.843e-07 3.085e-08 5.212e-09 9.207e-10 G5.052e-11
3.2241e-07 1.0010e-11 1.0724e-063.294e-07 1.601e-07 6.531e-C8 2.797e-0% 7.8462-10 1.058e-10 6.270e-13

Table 3.3 Neutron spectra at the eight positions in the assembly calculated by MCNP with
the FSXLIB-J3R2 library.

Energy [MeV] Flux / Lethargy / Source Neutron

Uppar Lower -10 mm 127 mm 229 mm 330 mm 457 mm 610 mm T62 mm 914 mm

1.5488e+01 1.5248e+01 §.344e-04 8.385e-05 1.472e-05 2.654e-06 2.476e-07 2.565e-08 2.325e-0% 1.252e-10
1.52486+01 1.5012e+01 1.338e-03 1.426e-04 2.566e-05 4.987e-06 5.503e-07 4.472e-08 3.953e-09 4.141le-10
1.50120+01 1.4779e+01 2.418e-03 2.677e-04 5.004e-05 $.272e-06 1.096e-06 8.832e-08 8.872e-0% 7.58¢e-10
1.3779e+01 1.4550e+01 1.432e-03 1.977e-04 4.248e-05 8.538e-06 1.37le-06 1.2072-07 1.238e-08 1.066e-09
1.4550e+01 1.4324e+01 1.922e-04 6.603e-05 1.993e-05 4.506e-06 8.225e-07 8.121s-08 1.044e-08 7.86le-10
1.43274e+01 1.4102e+01 5.855e-05 3.200e-05 9.465e-0% 2.477e-06 4.65%e-07 3.995e-08 5.200e-0% 6.098%e-10
1.4102e+01 -1.3883a+01 3.216e-05 Z.320e-05 7.107e-06 1.435e~06 2.593e-07 3.640e-08 2.612e-08 2.50le-10
] 3883e+01 1.3668a+01 3.726e-05 2.217e-06 5.234e-06 1.454e-06 2.275e-07 2.75%e-08 2.737e-09 2.078e-10
1.3668e+01 1.3456e+01 2.931e-05 1.484e-035 3.69%e-06 1.243e-06 1.223e-07 2.512e-08 2.391e-0% 1.96%e-10
1.34560+01 1.3248e+01 2.130e-05 1.04%e-05 3.1968-06 1.02le-06 1.924e-07 2.103e-08 2.362e-09 1.742e-10
1.3248e+01 1.3042e+01 1.9182-05 1.191e-05 2.636e-06 8.204e-07 1.i68e-07 2.0286e-08 2.665e-09 2.216e-10
1.3047e+01 1.2840e+01 1.777e-05 §.815e-06 2.502e-06 7.446e-07 8.243e-08 1.1742-08 1.711e-09 1.412e-10
1.3840e+01 1.2641e«01 1.735e-05 6.938e-06 1.945e-06 5.524e-07 8.725e-0§ 1.121e-08 1.692e-09 1.446e-10
1.2641e+01 1.2445e+01 1.315e-05 6.7%3e-06 2.011e-06 4.979e-07 1.163e-07 9.6242-05 1.228e-0% 1.122e-10
1. 54452401 1.2252e+01 1.1952-05 5.0758-06 1.925e-06 4.885e-07 7.185e-C3 8.161e-0% 1.05Ce-08 §,638e-11
132526401 1.2062e+01 9.461le-06 4.524e-06 1.63le-06 3.663e-07 5.755e-08 65.8%0e-09 1.070e-0% 9.58Ze-11
1.2062e+01 1.18375e+01 8.5942-06 5.092e-06 1.430e-06 3.4%98e-07 6.3442-08 7.978e-09 8.051e-10 1.031e-10
1. 1875e+01 1.169le+01 1.1852-05 4.714e-06 1.195e-06 4.117e-07 6.695e-08 7.135e-03 7.887e-10 6.955e-11
1 1691e+01 1.1510e+01 3.889s-C6 4.689e-06 1.388e-06 3.024e-07 5.152e-08 7.26le-09 7.772&-10 6,886e-11
1.1510e+01 1.1331e+01 6.8892-06 4.417e-06 1.306e-06 3.35le-07 £.030e-0§8 §.00le-09 9.890e-10 6.0%3e-11
1.1331e+0] 1.11562+01 6.155e-06 4.087e-06 1.429e-06 4.047e-07 4.83%e-03 7.143e-09 7.62%@-10 6.4%2Ze-11
]..156e+01 1.0383e+01 6.062e-06 4.130e-06 1.14%e-06 3.331e-07. €.331e-08 6.856e-03 7.748e-10 5.2%Ce-11
1. 0983e+Cl 1.081Ze+01 5.112e-06 4.546a-06 1.135e-06 3.803e-07 4.481e-08 6.480e-03 7.536e-10 6.1%2e-11
1.0812e+01 1.0645e+01 2.907e-06 4.863e-06 1.253e-06 3.206e-07 5.185e-08 6.838e-03 7.4652-10 §6,084e-11
1.0645e+01 1.0480e+01 5.303e-06 5.383e-06 1.362e-06 3.248e-07 6.390e-08 7.%10e-03 8.062e-10 7.002e-11
1.0480e+01 1.0317e+01 4.661=2-06 4.660e-06 1.482e-06 3.165e-07 7.105e-08 6.773e-03 5.827e-10 5.917e-11
1 0317e+01 1.0157@+01 3.026e-06 4.735e-06 1.435e-06 3.850e-07 5.878e-08 7.1692-09 7.1562-10 5.496e-11
1.01572+01 9.999%2+00 5.21le-06 5.424=-06 1.418e-86 3.811e-07 6.1902-08 7.781le-09 B.454e-10 5.391e-11
5.99%9¢+00 9.3940e+00 7.340e-06 4.625e-06 1.507e-06 3.635e-07 5.642e-08 5.804e-0% 7.400e-10 &.545e-1l
9.29402+00 2.8245a+00 8.25le-06 4.454e-06- 1.370e-06 3.702e-07 ©5.746e-08 6.724e-09 2.0472-10 5.199e-11
R.824Ge+00 B.2502a+00 ©.6682-06 4.654e-06 1.37%e-06 3.596e-07 6.1658-08 5.525e-09 6. Tde-10 4.99%e-1%
8.2902a+00 7.78792+00 5.442e-G6 5.092e-06 1.4i7e-06 3.410e-07 5.375e-08 6.662e-09 7.368e-10 4,599e-11
7 92794+00 7.3161e+00 5.7732-06 5.06le-06 1.43%2-06 3.415¢-07 5.131e-08 5.772¢-09 6.637=-10 5.269e-11
7,.3161=+00 £.872032+00 6.710=-06 5.3042-06 1.353e-06 3.,702e-07 5.9132-08 5.934e-08 7.185e-310 5.028e-11
6.8728a+C0 6.4564c+00 7.9C4e-06 4.517e-06 1.319e-06 3,057e-C7 5.0542-08 5.352e-09 6.754e-10 4,834e-11




Table 3.3 Continued.

JAERI-Research 95-0i8

Energy [MeV]

Flux f Létharéy / Source Neutron

762 mm

Upper Lower =10 mm - 127 mm 229 mm . 330 -mm - 457 mm - 610 mm 914 mm

6.45642+00 6.0652e+00 1.113e-05 4.809e-06 1.3532e-06 3.744e-07 5.746e-08 6.074e-0% 6.933e-10 5.37%-11
§.0652e+00 5.6978e+00 9.528e-06. 4.894e-06 1.572e-06 3.685e-07 6.156e-08 6.352e-09 6.569e-10 5.536e-11
5.6978e+00 5.3525e+00 9.340e-06 6.562e-06 1.500e-06 2.831e-07 7.662e-08 7.164e-08 6.2472-10 6.607e-11
5.3525e+00 5.0282e+00 1.065e-05 5.691e-06 1.657e-06 4.036=-07 7.353e-08 7.083e-0% 7.460e-10 6.077e-11
5.0282e+00 4.72362+00 8.11%e-06 5.867e-06 1.450e-06 3.648e-07 . 7.054e-08 §.404e-0% 8.641e-10 7.44fe-11
4.7236e+00 4.4374e+00 1.137e-05 6.062e-06 1.822e-06 4.8052-07 8.340e-03 8.996e-09 8.678e-10 §.513e-11
4.4374e+00 4.1686e+00 1.144e-05 6.71le-06 1.974e-06 4.851e-07 §8.440e-08 7.442e-09 1.108e-05 7.538e-11
4.1686e+D0 3.9160e+00 1.361e-05 6.83%e-06 1.838e-06 4.063e-07 6.631e-08 7.315e-09 1.010e-09 7.117e-11
3.9160e+00 3.6787e+00 1.157e-05 6.595e-06 1.785e-06 4.993e-07 7.583e-08 7.%64e-09 2.816e-10 §.6l6e-11
3.6787a+00 3.455%e+00 1.415e-05 7.823e-06 2.087e-06 5.267e-07 7.885e-08 7.88%-09 1.072e¢-09 1.284e-10
3.455%9e+00 3.24652+00 1.539e-05 8.630e-06 2.0%1le-06 5.555e-07 8.836e-08 8.745e-09 1.074e-03 1.156e-10
3.2465e+00 3.0498e+00 1.621e-05 9.476e-06 2.600e-06 5.977e-07 1.087e-07 9.9972-09 1.252e-09 9.478e-11
1.,0498e+00 -2.8650e+00 1.535e-05 9.682e-06  3.140e-06 7.183e-07 1.274e-07 1.268e-08 1.621e-09 1.465e-10
2.8650e+00 2.6914@+00 2.142e-05 1.256e-05 3.097e-06 8.191e-07 1.421e-07 1.415e-08 1.886e-0% 1.473e-10
2.6914e+00 2.5284e+00 2.31%e-05 1.254e-05 3.300e-06 £.%47e-07 1.405e-07 1.8642-08 2.07%5e-0% 1.%1%e-10
2.5284e+00 2.3752e+00 2.380e-05 1.253e-05 3.94%5e-06 9.731e-07 1.8548e-07 1.874e-08 2.188e-0% 2.213e-10
2.3752e+00 2.2313e+00 2.597e-05 1.514e-05 4.80%e-06 1.158e-06 2.144e-07 2.60%9e-08 2.685e-09 23,045e-10
2.2313e+00 2.0961e+00 2.567e-05 1.474e-05 4.567e-06 1.123e-06 2.133e-07 2.450e-08 2.597e-09 3.179s-10
2.0561le+00 1.9%691e+00 2.651e-05 1.597e-05 4.674e-06 1.183e-06 2.148e-07 2.372e-08 3.0362-09 3.446e-10
1.96531e+00 1.8498e+00 2.767e-05 1.615e-05 4.687e-06 1.342e-06 2.453e-07 3.237e-08 3.60le-09% 4.852e-10
1.8498e+00 1.7377e+00 3.163e-05 1.865e-05 5.190e-06 1.478e-06 3.026e-07 3.536e-08 4.454e-09 5.737e-10
1.7377e+00 1.5335e+00 3.324e-0% 1.786e-05 6,296e-06 1.486e-06 3.137e-07 3.989%e-08 4.544e-0% 6.284e-10
1,5335e+00 1.3533e+00 3.51%e-05 2.102e-05 6.738e-06 1.804e-06 3.924e-07 5,16%2-08 5.663e-09 8.300e-10
1.3533e+00 1,1943e+00 3.973e-05 2.255e-05 7.454e-06 1.954e-06 4.457e-07 5.724e-08 7.326e-09 1.15le-08
1.1943e+00 1.0540e+00 4.084e-05% 2.270e-05 €.504e-06 2.28%e-06 5.55%9e-07 7.293e-08 8.920e-0% 1.738e-09
1.0540e+00 9.3013e-01 4.08%e-05 2.324e-05F 7.876e-06 2.106e-06 5.284e-07 7.458e-08 9.306e-0% 2.227=2-09%9
9.3013e-01 8§.2084e-01 4.51%9e-05 2.20%9e-05 7.747e-06 2.202e-06 5.361e-07 7.351e-08 1.096e-08 2.14%e-09
8.20842-01 7.2438e-01 4.814e-05 2.396e-05 B§.225e-06 2.576e-0D6 5.986e-07 §.8lle-08 1.115e-08 2.565e-09
7.2438e-01 6.3527e-01 6.275e-05 3.234e-05 1.084e-05 3.306e-06 B8.524e-07 1.418e-07 1.87le-U8 5.352e-05
£.39272-01 5.6415e-01 5.998e-05 2.877=-05 1.030e-05 3.067e-06 B§.840e-07 1.560e-07 2.137e-08 £.758e-09
5.6415e-01 4.3%786e-01 5.164e-05 2.014e-05 8.53%e-06 2.620e-06 7.126e-07 1.276e-07 2.007e-08 6.203e-0%
4.9786e-01 4.3936e-01 4.537e-05 1.907e-05 7.212e-06 2.359%9e-06 6.773e-07 1.038e-07 2.034e-08 6.074e-09
4.3936e-0% 3.8774e-01 4.495e-05 1.668e-05 6.0B4e-06 1.918e-06 5.145e-07 9.041e-08 1.517e-08 4.306e-09
3.87742-01 3.4217e-01 5.826e-05 2.262e-05 8.987e-06 2.628e-06 7.738e-07 1.287e-07 2.362e-08 9.16%e-09
3.4217e-01 3.0197e-01 5.204e-05 1.974e-05 8§.363e-06 2.225e-06 6.673e-07 1.061le-07 2.41%e-08 9.78le-09
3.0197e-01 2.6649e-01 4.745e-05 1.626e-05 §£.997e-06 2.047e-06 6.391e-07 1.061e-07 2.057e-08 9.86le-09
2.6649e-01 2,3517e-01 4.238e-05 1.410e-05 5.622e-06 1.69%96e-06 5.022e-07 8.5480-08 1.671e-08 8.207e-09
2.3517e-01 2.0754e-01 3.377e-05 1.216e-05 4.6%1e-06 1.446e-06 3.90%9e-07 B.59le-08 1.450e-08 6.63%e-09
2.0754e-01 1.8315e-01 3.0552-00 1.064e-05 3.936e-06 1.366e-06 3.575e-07 6.397e-08 1.215e-08 5.252e-09
1.8315e-01 1.6163e-01 3.419e-05 1.385e-05 5.175e-06 1.580e-06 4.81le-07 8.67%e-08 1.471e-08 8.057e-09
1.6163e-01 1.4264e-01 2.610e-05 9.425e-06 3.131e-06 1.136e-06 3.316e-07 5.537e-08 1.074e-08 4.947e-09
1.4264@-01 1.25882-01 4.096a-05 1.343e-05 6.301e-06 1.8l6e-G6 5.0962-0Q7 1.00%2-07 2.153e-08 1.002e-08
1.2588e-01 1.,110%e-01 3.1069e-0% 9.717e-06 4.08le-06 1.307e-06 4.14Bae-07 7.555e-08 1.824e-08 8.583e-09
1.1109e-01 9,8035e~02 2.121e-05 6.295e-06 2.257e-06 8.444e-07 2.71Be-07 5.136e-08 1.042e-08 5.230e-09
%.8035a-02 §.6515a-02 2.03%e-05C 6.974e-06 2.755e-06 7.6Ble-07 2.321le-07 4.%5%3e-08 1.03%e-08 5.597=-09
8.6515e-02 7.6349e-02 2.90le-05 §.057e-06 4.066e-06 1.337e-06 3.487e-07 8.562e-08 1.598e-08 9.553e-09
7.634%e-02 6.7378e-02 2.153e-05 6.922e-06 2.946e-06 9.905¢-07 3.11le-07 5.163e-08 1,197¢-08 7.282e-09
6.7378e-02 5.2461e-02 1.590e-05 5.627e-06 2.527e-06 7.955e-07 2.674e-07 3.873e-08 1.063e-08 5.389e-09
5.946le-02 5.2474e-02 1.679e-05 5.328e-06 2.578e-06 7.631e-07 2.513e-07 5.568e-08 1.067e-08 6.260e-02
5.2474e-02 4.6308e-02 1.459e-05 4.954e-06 1.913e-06 7.36%e-07 2.140e-07 3.866e-08 B8.665e-09 4,845e2-09
4.63082-02 4.0867e-02 1.510e-05 4.850e-0% 2.531e-06 $.214e-07 2.218e-07 4.251e-0B 1.1%4e-08 €.246e-09
4.0867e-0Z 3.6065e-02 1.26le-05 4.580e-06 1.842e-06 7.788e-07 2.124e-07 3.468e-08 8.080e-0% 4.307e-09
3.6065e-02 3.1827e-02 8.66%e-06 3.600e-06 1.39%e-06 4.374e-07 1.368e-07 2.792e-08 £.375e-08 2.884e-09
3.1827e-02 2.8087e-02 4.078e-06 1.416e-06 6.411e-07 1.705e-07 6.787e-08 1.271e-08 2.489e-09 1.306e-09
2.8087e-02 2.4787e-02 1.205e-05 5.620e-06 2.166e-06 7.606e-07 1.949e-07 4.075e-08 7.730e-09 4.357e-C9
2.4787e-02 2.1874e-02 1.790e-05 8.084e-06 3.282e-06 1.113e-06 3.424e-07 7.215e-08 1.482e-08 8.005e-09
2.1874e-02 1.9304e-02 1.150e-05 4.593e-086 1.718e-06 6.523e-07 1.638e-07 3.884e-08 9.120e-09 4.690e-08
1.9304e-02 1.5034e-02 6.912e-06 2.718=-06 9.890e-07 4.151e-07 1.034e-07 2.072e-08 4.753e-05 2.50le-09
1.5034e-02 1.1709e-02 6.923e-06 2.824e-06 1.328e-06 4.465e-07 1.060e-07 2.171e-(08 4.289%e-09 2.257e-09
1.1709e-02 9.1186e-03 7.742e-06 4,022e-06 1.944e-06 6.404e-07 1.4%2e-07 2.963e-08 6.159e-09 2.917e-09
9.11862-03 7.1016e-03 4.946e-06 1.945e-06 8.231e-07 3.171le-07 6.164e-08 1.489e-08 2.830e-09 1.15le-09
7.10162-03 5.5307e-03 6.310e-06 3.160e-06 1.2002-06 4.013e-07 8.591e-08 2.1452-08 3.831e-09 1.46Ze-00
5,53072-02 4,3073e-03 6.368e-06 3.645e-06 1.640e-06 6.604e-07 1.177e-07 2.507e-08 5.210e-09 1.662e-09
4.3073e-05 3.3546e-03 6.382e-06 4.0552-06 1.6102-06 65.140e-07 1.181e-07 2.5%9e-08 5.040e-09 1.824e-09
1.35460-03 2.6125e-03 6.565e-06 4.987e-06 2.139e-06 7.400&-07 1.681le-07 3.6302-08 6.509e-02 2.447e-09
2.6125e-03 2,0346e-03 5.362e-06 3.368e-06 1.297e-06 5.644e-07 1.244e-07 2.504e-08 4.77%e-09 1.93%e-09
2.0346e-03 1,5846e-03 8.457e-06 4.564e-06 1.%81e-06 7.62%e-07 1.865e-07 3.578e-08 6.507e-09 2.56%e-09
1.5846e-03 1.2341e-03 6.96%9e-06 4.108e-06 1.938e-06 7.494e-07 1,830&-07 3.696e-08 8.070e-09 2.94le-09
1.2341e-03 ¢.6110e-04 5.778e-06 3.806e-06 1.44%=-06 5.522e-07 -1.327e-07 2.606e-08 5.497e-09 2.099e2-05
9,6110e-04 5.8292e-04 6.128e-06 3.962e-06 1.635e-06 5.935e-07 1.5162-07 2.811e-08 5.136e-09 2.005e-09
5.8293e-04 3.5357e-04 4.92%e-06 3.212e-06 1.286e-06 4.902e-07 1.291e-07 2.504=-08 4.744e-09 1.687e-09
1.5357e-04 2.1445e-04 4.396e-06 2.943e-06 1.210e-06 4.406e-07 2.742e-08 2.017e-08 3.550e-09 1.2742-09
2.1445e-04 1.3007e-04 5.372e-06 3.93%e-06 1.6082-06 5.609e-07 1.37Ce-07 2.3542-08 5.281e-09 1.276e-08
1.30072-04 7.8891e-05 4.630e-06 3.731e-06 1.560e-C6 5.840e-07 1.223e-07 2.505e-08 5.126e-05 1.382e-09
7.8891e-05 4.7850e-Q5 4.228e-06 3.428e-06 1.484e-06 5.46%e-07 1.1%8e-07 2.659e-08 £.725e-09 1.177e-08
4,7850e-05% 2,9023e-05 3.51%e-06 2.835e-06 1.273e-06 4.152e-07 9.108e-08 2.030e-08 3.946e-05 6.973e-10
2.9023e-05 1.760%e-05 3.524e-06 3.388e-06 1.34le-06 4.427e-07 B8.981e-08 2.003e-08 3.714e-09 7.505e-10
1.7603a-05 1.0077e-05 3.850e-06 3.52le-06 1.276e-06 5.373e-07 1.055e-07 1.92%e-08 3.280e-09 §.021e-10
1,0677a-05 b,47580-06 3.373e-06 3.2228-06 1.381e-06 4.707e-07 2.362e-08 2,155e-08 2.805%2-09 5. .1%3e-10
6.4755c-06 3.92782-06 3.348e-06 3.08le-06 1.272e-06 4.354e-07 B8.245e-08 1.720e-08 3.203e-09 5.318e-10
1.8278a-06 2.3823e-06 2.685e-0F 2.636e-06 1.0868-06 4.192e-07 8.587e-08 1.610e-08 2.347e-09 4.736e-10
3.3823e-06 i.544%e-06 2.64%=2-06 2.344e-06 1.143e-06 3.765e-07 6.384e-08 1.387e-08 2.682e-08 2.873e-10
1. 4449606 o.7640a-07 2.4282-0F 2.1%0s-06 8.720e-07 3.03fe-07 5.064e-08 1.053e-08 1.71%e-09 1.731e-10
8.7640e-07 ©.3156e-07 2.012e-C6 1.966e-06 7.704e-07 2.757e-07 3.691e-08 8.25%e-09 1.233e-09 7.402e-11
5.3156- -07 3.2241e-07 2.007e-06 1.599e-06 6.3408-07 2.277e-07 2.714e-08 5.284e-09 8.218e-10 3.660e-11
3.2241e-07 1.0010e-11 1.157e-06 3.918e-07 1.5288-07 5.614e-08 4.366e-09 7.240e-10 1.177e-10 1.297e-1i2
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Table 3.4 Neutron spectra at the eight positions in the assembly calculated by DOT with the

JSSTDL library of 125 neutron groups.

Energy [MeV]

Flux / Lethargy / Source Neutron

Upper Lower -10 mm 127 mm 229 mm 330 mm 457 mm 610 mm 762 mm 914 mm

1.54888+01 1.5248e+01 8.547e-04 8.716e-05 1.504e-05 2 .7552-06 3,33%e-07 2.527e-08 2.130e-09 1.4%1e-10
1.52482+01 1.5012e+01 1.332e-03 1.496e-04 2.771le-05 5.445e-06 7.21%e-07 6.254e-08 5.533e-09 4.212e-10
1.5012e+01 1.4779e+01 2.420e-03 2.745e-04 5.074e-05 5.,920e-06 1.307e-06 1.138e-07 1.022e-08 7.915e-10
1.4779a+01 1.4550e+01 1.402e-03 1.968=-04 4.068e-05 g9.72%e-06 1.264a-06 1.208e-07 1.167e-08 §,575e-10
1.4550e+01 1.43240+01 2.464e-04 6.996e-05 1.801le-05 4.48le-06 7,4172-07 5.0432-08 B.595e-05 7.657e-10
1.4324e+01 1.4102e+01 9.915e-05 3.45%e-05 9.147e-06 5 .394e-06 4.210e-07 4.500e-08 5.5%5e-09 5.298e-10
1.4102e+01 1.3883e+01 6.4572-05 2.600e-05 6.58%¢-06 1.68%e-06 2.924e-07 3.416e-08 3.955e-09 3.805e-10
1.388%a+01 1.36682+01 4.741e-05 2.2132-056 5.712e-06 1.44%e-06 2.4538-07 2.805e-08 3.205&-09 3.040e2-10
1.36680+01 1.3456e+0Q1 1.277e-05 1.575e-05 4.446e-06 1.177a-06 2.030e-07 2.354e-08 2.71le-09 2.552e-10
1.34562+01 1.3724Be+01 6.944e-06 1.145e-05 3.371le-06 9.243e-07 1.636e-07 1.936e-08 2.26le-09 2.134e-10
1.3248a+071 1.3042e+01 1.266a-05 3.8633e-06 2.783e-06 7.675a-07 1.3482-07 1.608e-08 1.8%4e-09 1.7%0e-10
1.30422+071 1.2840e+01 1.728a2-05 8.503e-06 2.374e-05 5.42%e-07 1.138s-07 1.353e-08 1.596e-09 1.5Q06e-10
1.2840e+01 1.2641e+01 1.745e-05 7.617e-06 2.120e-06 5.711e-07 1.004e-07 1.187¢-08 1.393e-09 1.300e-10
1.26412+01 1.2445e+01 1.608e-05 6.873e-06 1.918e-06 5.16De-07 9.043e-08 1.062e-08 1.240e-09 1.147e-190
1.2445e+01 1.2252e+01 1.30%9e-05 6.094e-06 1.728e-06 4.676e-07 5.194e-08 9.608e-09% 1.11Be-09 1.026e-10
1.2252a+01 1.2062e+01 1.0685e-05 5.447e-06 1.573e-06 4.292e-07 7.529e-08 8.824e-0% 1.024e-09 9.316e-11
1.2062e+01 1,1875e+01 9.957e-06 5.067e-06 1.466e-06 3.995e-07 6.991e-08 8.161s-09 9.425e-10 8.543e-11
1.1875e+01 1.1651e+01 9.483e-06 4.818e-06 1.383e-06 3.755e-07 £.539e-08 7.5%%=-09% 8.738e-10 7.856e-11
1.1691e+03 1.1510e+01 9.361le-06 4.638e-06 1.321le-U6 3.575e-07 6.190e-08 7.167=2-09 8.208e-10 7.322e-11
1.1510e+01 1.1331e+01 6.675e-06 4.344e-06 1.Z44e-06 3.382e-07 5.869e-08 6.791e-09 7.777e-10 6.862e-11
1.1331e+01 1.1156e+01 -4.936e-06 4.125e-06 1.183e-06 3.216e-07 5.585e-08 6.447e-09 7.38le-10 6.4662-11
1.11562+01 1.0083e+01 4.48%e-06 4.07%e-06 1.162e-06 3,146e-07 5.428e-08 6.216e-05% 7.081e-10 6§.112e-11
1.0983e+01 1.0812e+01 4.195e-06 4.139%e-06 1.183e-06 3.193e-07 5.476e-08 6.219e-09 7.037e-10 5.95le-11
1.0812e+01 1.0645e+01 4.137e-06 4.319e-06 1.22%e-06 1.296e-07 5.628e-08 6.342e-09 7.122e-10 5.988e-11
1.0645e+01 1.0480e+01 4.189e-06 4.426e-06 1.27le-06 3.374e-07 5.726e-08 §.400e-09 . 7.124e-10 §.004e-11
1.0480e+01 1.0317e+01 4.178e-06 4.702e-06 1.320e-06 3.471e-07 5.85%e-08 6.498e-09 7.177e-10 6.075e-11
1.0317e+01 1.0157e+01 4.477e-06 4.848e-06 1.351e-06 3.535e-07 5.950e-08 6.547e-09 7.l66e-10 6.067e-11
1.0157e+01 $.999%e+00 5.621e-06 5.090e-06 1.407e-06 3.666e-07 6.162e-08 6.758e-09 7.36%e-10 6.242e-11
9,99%9e+00 9.3940e+00 6.0%97e-06 4.508e-06 1.247e-06 31.27%9e-07 5.553e-08 6.,155e-09 6.767e-10 5.671le-11
9,3940a+00 §.8249e+00 5.757e-06 4,18%e-06 1.156e-06 3.035e-07 5.081e-08 5.586e-09 6.113e-10 5.001e-11
5.82492+00 8.2902e+00 5.90le-06 4.731e-06 1.26%9e-06 3.258a-07 5.289e-08 G§.648e-0% 6.0472-10 4.78le-11
9.2902e+00 7.787%e+00 6.114e-06 4.919e-06 1.31de-06 3,357@-07 5.404e-08 5.725e-09 6.093e-10 4.748e~11
7.7879a+00 7.3161e+00 6.552e-06 4.508e-06 1.306e-06 3.319e-07 5.331e-08 5.623e-0% 5.967e-10 4.682e-11
7.31612+00 6.87282+00 7.66%e-06 4.851e-06 1.23%e-06 3.307e-07 5.330e-08 5.636e-08 5.988e-10 4.747e-11
5.8728a+00 6.4564e+00 9.354e-06 4.946e-06 1.325e-06 3.372e-07 5.458e-08 5.788e-09 6.153e-10 4.968e-11
6.4564e+00 6.0652e+00 5.957e-06 5.086e-06 1.364e-06 3.464e-07 5.0620e-08 5.964@-0% 6.337e-10 5.15%4e-11
6.0652e+00 5.6978e+0C 1.037e-05 5.340e-06 1.430e-06 3.620e-07 5.8%2e-08 6.256e-03 6.648e-10 5.543e-11
5 £078e+00 5.3525e+00 1.080e-05 5.674e-0¢6 1.525e-06 3,854e-07 6.268e-08 6.623e-05 7.020e-10 5.887e-11
5.1525e+00 5.0282e+00 1.108e-05 5.895e-06 1.58le-06 3.6792-07 6.519e-08 6.907e-08 7.328e-10 6.287e-11
5.0282e+00 4.7236e+00 1.188e-05 6.272e-08% 1.68%a-06 4.2582-07 7.023e-08 7.4672-08 7.937e-10 6.91G6e-11
4.7236e+00 4.4374e+00 1.300e-Ch 6.638e-06 1.793e-06. 4.517e-07 7.509e-08 8.018e-02 8.536e-10 7.597e-11
4.4374e+00 4.1686e+00 1.42le-05 6.576e-06 1.802e-06 4.771e-07 7.988e-08 8.582e-09 5.15%e-10 3.334e-11
4.1686@+00 3.9160e+00 1.515e-05 7.385e-06 2.015e-06 5.089e-07 8.602e-08 9.286e-09 $.%4le-10 9.224e-11
3.9160e+00 3.6787e+D0 1.567e-05 7.731e-06 2.108e-06 5.319e-07 9.153e-08 9.964e-0% 1.071e-09 1.038e-10
3.6787e+00 3.4559e+00 1.657e-U5 §.215e-06 2.248e-06 5.678e-07 9.853e-08 1.07%e-08 1.164e-09 1.15%%e-10
3.4559e+00 3.,2465e+00 1.7982-05 B8.987e-06 2.48le-06 £.203e-07 1.104e-07 1.219e-08 1.320€-09 1.346e-10
3.3465e+00 3.0498e+00 1,959e-05 1.009e-05 2.833e-06 7.,264e-07 1.277e-07 1.419e-08 1.542e-09 1.563e-10
1.0498e+00 2.86508+00 2.,100e-05 1.111e-05 3.175e-U6 8.233e-07 1.473e-07 1.656e-08 1.813e-09 1.876e-10
2 B650e+00 2.6914e+00 2.261e-05 1.203e-05 3.466e-U6 3.031e-07 1.635e-07 1.852e-08 2.038e-09 2.152e-10
2. E0l4a+00 2.5284e+00 2.3%48-05 1.276e-05 3.6%0e-06 9,6168-07 1.751e-07 1.988=2-08 2.193e-09 2.33%7e-10
5.52848+00 2.3752e+00 2.572e-05 1.409e-05 4.162e-06 1.098e-06 2.037e-07 2.341e-08 2.604e-09 2.846e-10C
9.3752e+00 2.2313e+00 2,871e-0% 1.6138-0% 4.882e-06 1,311e-06 2.503e-07 2.947e-08 3.331e-09 3.81%e-10
2.249132+00 2.0961e+00 2.825e-05 1.570e-05 4.736e-06 1.2682-06 2.458e-07 2.9%1le-08 3.307e-09 3.527e-10
2.0661a+00 1.9691e+00 2.872e-05 1.588e-05 4.762e-06 1.26%e-06 2.475e-07 2.931e-08 3.335e-09% 4.02%e-10
1.96912+00 1.8458e+00 2.925e-05 1.628e-05 4.903e-06 1.308e-06 2.5%0e-07 3.091le-08 3.536e-09 4.44le-1C
1.8498e+00 1.73778+00  3.178=-C5 1.807e-05 £.54le-06 1.496e-06 3.012e-07 3.664e-08 4.245e-0% 5.588e-10
1.7377e+00 1.5335e+00 3.164e-C5 1.79%e-05 5.531e-06 1.494e-06 3.033e-07 3.711e-08 4.323e-09 5.80%e-10
1.5335e+00 1.3533e+00 3.535e-05 2.039e-05 6.438e-06 1.767e-06 ~3.725e-07 4.687e-08 5.578e-09 8.11%e-10
1.3533e+00 1.1943e+00 3.918e-05 2.231e-05 7.13%e-06 1.974e-06 4.33%e-07 5.599e-08 6.818e-09% 1.104e-09
1.1943e+00 1.05402+00 4.008e-05 2.268e-05 7.336e-06 2.044e-06 4.641e-07 6.13%e-08 7.660e-0% 1.360e-03
1.0540e+00 9.3013e-01 4.258e-05 2.318e-05 7.540e-06 2.106e-06 5.066e-07 6.88%-08 §.865e-09 1.868e-0%
3.3013e-01 8.2084e-01 4.360e-05 2.309e-05 7.718e-06 2.195e-06 5.266e-07 7.378e-08 9.7482-09 2.105e-09
8.2084e-01 7.2438e-01 4.981e-05 2.558e-05 8.702e-06 2.495e-06 6.080e-07 8.633e-08 1.159e-08 2.353e-09
7.24382-01 6.3927e-01 6.327e-05 3.154e-05 1.129e-05 3.348e-C6 $.110e-G7 1.3%le-07 2.020e-08 5.637e-05
£.3927e-01 5.6415e-01 5.684e-05 2.646e-05 9.685e-06 2.932e-06 8.300e-07 1.327e-07 2.046e-08 6.406e-09
t 5415e-01 4.9786e-01 5.048e-05 2.224e-05 8.148e-06 2.473%e-06 6.979%9e-07 1.127e-07 1.781e-08 5.692e-08
4.9786e-01 4.3936e-01 4.731e-05 1.9%0e-05 7.19%e-06 2.168e-06 6.341e-07 1.024e-07 1.658e-08 5.659e-09
4.3936e-01 3.8774e-01 4.405e-05 1.756e-05 €.308e-06 1.891e-06 5.500e-07 8£.850e-08 1.44%e-08 5.005e-09
2,8774e-01 3.4217e-01 6.913e-05 2.520e-05 9.323e-06 2.840e-06 9.023e-07 1.510e-07 2.658e-08 1.10%e-08
4.4217e-01 3.0197e-01 6.8%97e-05 2.245e-05 8.425e-0¢ 2.597e-06 8.510e-07 1.475e-07 2.796e-08 1.340e-08
3.0197e-01 2.654%e-01 4.955e-05 1.630e-05 6.195e-06 1.917e-06 5.915e-07 1.038e-07 1.9902-08 9.584e-09
2.66492-01 2.3517e-01  3.769=-05 1.318e-05 4.92de-0f 1.521e-06 4.,390e-07 7.672e-08 1.444e-08 £.564e-09
2.1517e-01 2.0754e-01 3.950e-05 1.408e-05 5.2BZe-06 1.635e-06 4.733e-07 8.28le-08 1.556e-08 6.946e-09
2.0754e-01 1.8315e-01 3.153e-05 1.128e-05 4.258e-06 1.322e-06 3.72%e-07 6.532e-08 1.218e-08 5.260e-09
1.8315e-01 1.6163e-01 3.883e-05 1.394e-05 5.346e-06 1.671e~06 4.965e-07 8.771e-08 1.663e-08 7.405e-09
1.61%3@-01 1.4264e-01 2.207e-05 7.805e-06 2.974e-06 9.273e-07 2.575e-07 4.521e-08 8.450e-09 3.612e-09
1.4264e-01 1.2588e-01 5.347e-05 1.7%2e-05 6.864a-06 2.1702-06 7.084e-07 1.275e-07 2.571e-08 1.286e-08
1.3538e-01 1.110%e-01 3.26%e-05 1.003e-05 4.00%9e-06 1.280e-06 4.159e-07 7.617e-08 1.587e-08 8.345e-0%
1.1100e-01 §.8035e-02 2.034e-05 6.224e-06 2.4962-05 7.987e-07 2.354e-07 4.318e-03 8.893e-09 4.518e-0%
5.8035e-02 8.6515e-0Z 2.353e-05 7.76%e-06 1.145e-06 1.011e-06 2.929e-07 5.418e-08 1.1132-08 5.572e-0¢
8.6515e-02 7.634%9e-02 4.078e-05 1.208e-CS5 4.95862-06 1.619e-06 5.43Ce-07 1.025e-07 2.29%ie-08 1.343e-0R
7.6340a-02 6.7378e-02 2.584e-0% 7.2676-06 3.033e-06 5.,913e-07 3.224e-07 6.155%e-08 1.414e-038 8.535e-0%
£.7378a-02 5.946le-02 2.116e-05 6.172e-060 3,59%2-04 B8.5342-07 2.622e-07 5.047e-08 1.161e-08 6£.9%6ce-03
5. o46la-072 5.24742-02 1.552e-05 4.906e-06 2.07e-06 6.839e-07 1.936e-07 3.7482-08 B8.468e-09 4.8v4e-0%




Table 3.4 Continued.

JAERI-Research 95018

Energy [MeV]

Fiux / Lethargy / Source Neutron

.2241e-07

Upper Lower -10 mm 127 mm 229 mm 330 ‘mm 457 mm £10 mm 762 mm 914 mm

5.24742-02 4.6308e-02 1.869e~05 6.336e-06 2.685e-06 8.850e-07 2.510e-07 4.870e-08 1.090e-08 6.214e-09
4.63082-02 4.0867e-02 1.548e-05 5.533e-06 2.350e-06 7.760e-07 2.168e-07 4.218e-08 9.347e-09 5.21%e-09
4.08672-02 3.6065e-02 1.222e-05 4.48%e-06 1.911e-06 6.323e-07 1.684e-07 3.286e-08 7.179%e-05 3.889e-05
3.6065e-02 3,1827e-02 $.538¢-06 3.538e-06 1.511le-06 5.007e-07 1.,25%e-07 2.461e-08 5.29%e-09 2.794e-09
3.1827e-02 2.8087e-02 3.371e-06 1.078e-06 4.587e-07 1.51%e-07 3.763e-08 7.355e-09 1.580e-09% 8.306e-10
. 2.B0B7e-02 2.4787e-02 2.833e-05 1.123e-05 4.82%-06 1.607e-06 4.675e-07 9.222¢-08 2.042e-08 1.129e-08
2.47872-02 2.1874e-02 1.827e-05 6.207e-06 2.685e-06 B8.977e-07 2.750e-07 5.458e-08 1.252e-08 7.434e-09
2.1874e-02 1.9304e-02 1.096e-05 4.129e-06 1.792e-06 6.005e-07 1.71%e-07  3.432e-08 7.810e-0% 4.565e-09
1.5304e-02 1.5034e-02 5.223e-06 1.858e-06 8.066e-07 2.707e-07 6.252e-08 1.2504-08 2.750e-03 1.498e-09
1.5034e-02 1.170%e-02 7.739e-06 3.607e-06 1.566e-06 5.263e-07 1.153e-07 2.312e-08 4.877e-09 2.434e-09
1.170%e-02 9.1186e-03 7.452e-06 3.883e-06 1.687e-06 5.675e-07 1.262e-07 2.535e-08 5.183e-05 2.385e-08
9.1186e-03 7.10162-03 4.833e-06 2.386e-06 1.036e-06 3.486e-07 7.525e-08 1.512e-08 3.05le-08 1.372e-09
7.1016e-03 5.53072-03 5.656e-06 2.900e-06 1.258e-06 4.238e-07 8.774&-08 1.764e-08 3.501le-09 1.500e-09
5.5307e-03 4.3073e-03 6.546e-06 3.77le-06 1.635e-06 5.513e-07 1.144e-07 2.302e-08 4.48le-0§ 1.802e-00
4.3073e-03 3.3546e-03 7.60%e-06 4.916e-06 2.128e-06 7.185e-07 1.576e-07 3.,177e-08 6.088e-09 2.336e-09
3.3546e-03 2,6125e-03 7.020e-06 4.688e-06 2.028e-06 6.854e-07 1.60le-07 3.235e-08 6.124e-09 2.281e-09
2.6125e-03 2.0346e-03 6.316e-06 4.226e-06 1.826e-06 6.178e-07 1.46%e-07 2.960e-08 5.588e-03 2.051e-03
2.03462-03 1.5846e-03 7.517e-06 4.972e-06 2,146e-06 7.272e-07 1.829e-07 3.686e-08 6.559e-09 2.541e-03
1.5846e-03 1.2341e-03 7.262e-06 4.728e-06 2.038e-06 6.920e-07 1.812e-07 3.652e-08 €.927e-05 2.545e-09
1.2341e-03 9,6110e-04 6.216e-06 3.951e-06 1.702e-06 5.787e-07 1.502e-07 3.027e-08 5.75Z2e-095 2.101e-09
9.6110e-04 5.8293e-04 5.848e-06 3.901e-06 1.677e-06 5.721e-07 1.445e-07 2.909%e-08 5.476e-03 1.935e-09
5.8283@-04 3.5357e-04 3.9992-06 2.580e-06 1.108e-06 3.787e-07 8.485e-08 1.70%e-08 3.158e-05 1.031le-09
3,53572-04 2,1445e-04 5.3662-06 4.145e-06 1.777e-06 6.,085e-07 1.382e-07 Z.784e-08 5.034e-09 1.558e-09
2.1445a@-04 1.3007e-04 4.692e-06 3.556e-06. 1,52le-06 5.222e-07 1.180e-07 2.374e-08 4.245e-09 1.221e-09
1.3007e-04-7.8891e-05 4.931e-06 4.025e-06 1.718e-06 5.912e-07 1.370e-07 2.756e-08 4.881e-05 1.335e-09
7.8891e-05 4.7850e-05 4.625e-06 3.847e-06 1.639%e-06 5.654e-07 1,322e-07 2.655e-08 4.668e-09 1.223e-09
4.7850e-05 2.9023e-05 3.96%5e-06 3.203e-06 1.362e-06 4.710e-07 1.058e-07 2.121e-08 3.69%e-09 9.110e-10
2.90232-05 1.7603e-05 3.525e-06 3.341e-06 1.41%e-06 4.9162-07 1.073e-07 2.147e-08 3.693e-09 8.327e-10
1.76032+05 1.0677e-05 3.752e-06 3.313e-06 1.4049-06 4.876e-07 1.046e-07 2.091e-08 3.554e-09 7.331le-10
1.0677e-05 6.47582-06 3.553e-06 3.213e-06 1.359%-06 4.730e-07 9.978e-08 1.990e-08 3.344e-09 6.288e-10
6.4758e-06 3.9278e-06 3.325e-06 3.033e-06 1,.28le-06 4.467e-07 9.18%e-08 1.829e-08 3.04le-09 5.160e-10
3,9278e-06 2.3823e-06 3.073e-06 2.79%5e-06 1.178e-06 4.116e-07 8.155e-08 1.620e-08 2.663e-09 4.007e-10
2.3823e-06 1.4449e-06 2.795e-06 2.497e-0¢6 1.05le-06 3.677e-07 6.910e-08 1.370e-08 2Z.224e-09 2.88%e-10
1.444%e-06 §.7640e-07 2.511e-06 2.160e-06 9.06%e-07 3.178e-07 5.5692-08 1.10le-08 1.767e-09 1.506e-10
8.7640e-07 5.3156e-07 2.238e-06 1.81%e-06 7.618e-07 2.674e-07 4.29%9e-08 8.480e-09 1.346e-09 1.146e-10
5.31562-07 3.2241e-07 1.971e-06 1.476e-06 6.164e-07 2.1662-07 3.145e-08 6.188e-09 5.74le-10 6.156e-11
3 1.001Be-11 1.060e-06 2.695e-07 1.064e-07 3.763e-08 2.426e-09 4.697e-10 8.157e-11 8.753e-13

Table 3.5 Neutron spectra at the eight positions in the assembly calculated by DOT with the

FUSION-J3 library of 125 neutron groups.

Energy (MeV]

Flux / LethHargy / Source Neutron

Upper Lower ~10 mm 127 mm 228 mm 330 mm 457 mm 610 mm 762 mm @14 mm

1.5488e+01 1.5248e+01 §.547e-04 8§.708e-05 1.502e-05 2,74%e-06 3.329e-07 2.615e-08 2.118e-09 1.480e-10
1.5248e+01 1.5012e+01 1.332e-03 1.495%e-04 2.76%9e~05 5.43Be-06 7.205e-07 6.235e-08 5.51le-09 4.19%0e-10
1.5012e+01 1.477%e+01 2.4202-03 2.744e-04 5.06%9e-05 9.%06e-06 1.304e-06 1.135e-07 1.018e-08 7.874e-10
1.4779e+01 1.4550e+01 1.401e-03 1.367e-04 4.061e-05 8.70%e-U06 1.260e-06 1.203e-07 1.16le-08 9.506e-10
1.4550e+01 1.4324e+01 2.463e-04 6.994e-05 1.799e-05 4.473e-06 7.396e-07 8.010e-08 8.549e-09 7.603e-10
1.4324@+01 1.4102e+01 ©.914e-05 3.460e-05 9.142e-06 2.390e-0f 4.200e-07 4.882e-08 5.568e-09 5.264e-10
1.4102e+01 1.3883e+01 6.443%e-05% 2.60le-05 6.587e-06 1.684e-06 2.919e-07 3.406e-08 3.942e-09 3.783e-10
1.388%e+01 1.3668e+01 4.738e-05 2.216e-05 5.719%e-06 1.450e-06 2.453e-07 2.802e-08 3.199e-09 3.030e-10
1.3668e+01 1.3456e+01 1.2542-05 1.571e-05 4.435e-06 1.173e-06 2.023e-07 2.345e-08 2.698e-05 2.538e-10
1.34562+01 1.3248e+01 6.837e-06 1.144e-05 3.36%2-06 9.235e-07 1.634e-07 1,932e-08 2.255e-09 2.127e-10
1.3248e+01 1.304Ze+D] 1.260e-05 9.629e-06 2.761e-06 7.568e-07 1.347e-07 1.604e-08 1.88%e-09 1.783e-10
1.3042e+01 1.2840e+01 1.727e-05 5.499e-06 2.372e-06 £.423e-07. 1.136e-07 1.350e-08. 1.591e-09 1.500e-10
1.2840e+01 1.264le+01 1.746e-05 7.614e-06 2.118e-06 5.704e-07 1.003e-07 1.184e-08 1.388e-09 1.234e-10
1.2641e+01 1.2445e+01 1.611le-05 6.872e-06 1.917e-06 5.154e-07 9.026e-08 1.0592-08 1.236e-09 1.142e-10
1.24452+01 1.2252e+01 1.312e-05 6.09le-06 1.726e-06 4.568e-07 8.173e-08 $.575e-09 1.113e-09 1.020e-10
1.2252e+01 1.2062e+01 1.08%e-05 5.4552-06 1.575e-06 4.293e-07 7.525e-08 B8.81le-09 1.021e-09 9.282e-11
1.2062e+01 1.1875e+0i 9.978e-06 5.061e-06 1.463e-06 3.985e-07 6.965e-08 8.129e-0% 9.380e-10 8.4%3e-11
1.1875e+01 1.16%1e+Dl 9.514e-06 4.8202-06 1.383e-06 13.753e-07- 6.531e-08 7.583e-09 8.712e-10 7.826e-11
1.1691e+01 1.1510e+01 9.386e-06 4.640e-0% 1.321e-06 3.572e-07 §6.182e-08 7.152e-0% 2.184e-10 7.293e-11
1.1510e+01 1.1331e+01 6.712e-06 4.356e-06 1.247e-06 3.388e-07 5.874e-08 6.791e-09 7.770e-10 6.84%e-11
1.1331e+01 1.1156e+01 4.550e-06 4.11l4e-06 1.179e-06 3.204e-07 5.55%9e-08 6.411e-09 7.333e-10 6.418e-11
1.1156+01 1.0983e+01 4.5082-06 4.076e-06 1.162e-06 3.144e-07 5.422e-08 6.203e-08 7.060e-10 ¢€.090e-11
1.0983e+02 1.0812e+01 4.206e-06 4.138e-06 1.182e-06 3.18%e-07 5.466e-08 6.202e-09 7.012e-10 5.926e-11
1.0822e+01 1.0645e+01 4.139%e-06 4.315e-06 1.228e-06 3.28%e-07 5.611e-08 6.3188-09 7.089e-10 5.954e-11
1.0645a+02 1.0480e+01 4.185e-06 4.4%6e-06 1.270e-06 3.371e-07 5.718e-08 6.384e-035 7.09%e-10 5.277e-11
1.0480e+01 1.0317e+01 4.1892-06 4.699e-06 1.318e-06 3.465e-07 5.845e-08 6.476e-09 7.147e-10 6.042e-11
1.0317e+01 1.0157e+01 4.524e-06 4.84%e-06 1.350e-06 3.530e-07 5.936e-08 6.525e-09 7.135e-10 €£.033e-11
1.0157e+C1 9.999%9a+00 5.682e-06 5.096e-06 1.407e-06 3.663e-07 6.153e-08 6.741e-09 7.33%e-10 6.212e-11
$.999%9e+00 9.3940e+00 6.129=-06 4.511le-06 1.247e-06 3.278e-07 5.548e-08 5.144e-05 6.74%e-10 5.651e-11
$.3940e+00 8.8249e+00 5.784e-0%6 4.18%e-06 1.155e-06 3.031e-07 5.071e-08 5.570e-09 £.088e-10 4.975e-11
8.8249e+00 8.2002e+00 5.513e-06 4.730e-06 1.26Be-06 3.254e-07 5.278e-08 5.631e-0% 6.023e-10 4.756e-11
§.2502a+00 7.787%e+00 £.11%e-06 4.916e-06 1.312s8-06 3.351le-07 5.,390e-08 5.7042-05 £.065e-1C 4.723e-11
7.7879e+00 7.3161e+00 6.550e-06 4.5072-06 1.305e-06 3.315e-07 5.322e-08 5.60%e-0% 5.946e-1C 4.660e-11
7.3161e+00 6.8728e+00 7.670e-06 4.857e-06 1.297¢-06 3.300e-07 5.314e-08 5.614e-09 5.95%e-1C 4.720e-11
§.9728a+00 6.4564a+00 9.356e-06 4.94le-08 1.3238-06 3.364e-07 5.440e-08 5.7632-09 6.121e-140 4.836e-11




Table 3.5 Continued.

JAERI-Research 95-018

Energy [MeV]

Flux / Lethargy / Source Neutron

Upper Lower -10 mm 127 mm 229 mm 330 mm 457 mm 6§10 mm 762 mm 914 mm

6.4%564@+00 §.0652e+00 1.000e-05 5.081e-06 1.36le-06 3.454e-07 5.598e-08 5.934e-09 6.257e-10 5.155e-11
6.0652e+00 5.6978e+00 1.037e-05 5.335e-06 1.427e-06 3.61le-07 5.872e-08 6.228e-09 6.61le-10 5.506e-11
5 £978e+00 5.3525e+00 1.07%e-05 5.670e-06 1.5232-06 3.846e-07 6.248e-08 6.596e-09 6.983e-10 5.85le-11
5.3535e+00 5.0282e+00 1.1062-05 5.885e-0% 1.577e-06 3.965e-07 6.430e-08 £.863%e-0% 7.28le-10 6.247e-11
5.0282a+00 4.72362+00 1.186e-05 6.267e-06 1.687¢-06 4.248e-07 6.93%e-08 7.433e-09 7.8%3e-10 6.870e-11
1.7236a+00 4.4378e+00 1.2962-05 6£.633e-06 1.790e-08 4.507e-C7 7.484e-08 7.383e-09 8.48%e-10 7.547e-11
1.43746+00 4.16860+00 1.4162-05 6.964e-06 1.887e-06 4.754e-07  7.950e-08 §.52%-09 9.092e-10 §.263e-11
4.1686e+00 3.9160e+00 1.512e-05 7.390e-06 2.012e-06 5.077e-07 §.573e-08 9.243e-09 ©9.883e-10 §.lsle-11
3.9160e+00 3.6787@+00 1.564e-05 7.715e-06 2.102e-06 5.295e-07 9.104e-08 9.89%e-08 1.062e-09 1.02%e-10
3.6787e+00 3.45590+00 1.654e-05 §.207e-06 2.244e-06 5.663e-07 9.813e-08 1.073e-08 1.156e-0% 1.1452-10
3.45594+00 3.2465e+00 1.795e-05 8.984e-06 2.478e-06 6.280e-07 1.100e-07 1.213e-08 1.31le-0% 1.335e-10
3. 9465e+00 3.0408e+00 1.953e-05 1.007e-05 2.826e-06 7.235e-07 1.270e-07 1.40%e-08 1.525e-09 1.548e-10
3.0495e+00 2.8650e+00 2.09%e-05 1.110e-05 3.168e-06 8.204e-07 1.466e-07 1.644e-08 1.797e-09 1.855e-10
2.86500+00 2.6914e+00 2.256e-05 1.202e-05 3:462e-06 9.,009e¢-07 1.629e-07 1.841e-08 2.023e-09 2.130e-10
5 .691de+00 2.5284e+00 2.385e-05 1.272e-05 3,673e-06 9.556e-07 1.736e-07 1.966e-08 2.165e-09 2.29%-10
2.52840+00 2.3752e+00 2.564e-05 1.4052-05 4.142e-06 1.090e-06 2.017e-07 2.312e-08 2.565e-09 2.791e-10
3 37520400 2.2313e+00 2.863e-D5 1.608e-05 4.855e-06 1.300e-06 2.475e-07 2.902e-08 3.265e-09 3.727e-10
5.2313e+00 2.0061e+00 2.82%c-05 1.572e-05 4.735e-06 1.265e-06 2.447e-07 2.887e-08 3.270e-09 3.864e-10
2.0861e+00 1.96%1e+00 2.87le-05 1.585e-05 4.744e-06 1.261e-06 2.453e-07 2.895e-08 3.284=-09 3.945e-10
1.9691e+00 1.8498c+00 2.910e-05 1.611s-05 4.832e-06 1.284e-06 2.530e-07 3.00le-08 3-.417e-0% 4.241e-10
1 8498e+09 1.7377e+00 3.187e-05 1.808e-05 5.524e-06 1.485e-06 2.978e-07 3.588e-08 4.146e-09 5.401s-10
1.7177e+00 1.5335&+00 3.162e-05 1.791e-05 5.485e-06 1.475e-06 2.980e-07 3.620e-08 4.192e¢-09 5.56%e-10
153352400 1.3533@+00 3.541le-05 2.033e-05 6.388e-06 1.744e-06 3.651e-07 4.55le-08 5.372e-09 7.683e-10
1.35330+00 1.1%943e+00 3.924e-05 2.219e-05 7.054e-06 1.937e-06 4.225e-07 5.384e-08 6.484e-09 1.026e-09
1.1943a+00 1.0540e+00 4.031e-05 2.265e-05 7.284e-06 2.016e-06 4.53%e-07 5.925e-08 7.300e-0% 1.262e-09
1.0540e+00 9.3013e-01 4.303e-05 2.318e-05 7.48%e-06 2.076e-06 4.94%e-07 6.624e-08 B8.394e-09 1.705e-09
9.3013e-01 &.2084e-01 4.405e-05 2.316e-05 7.6%2e-06 2.17le-06 5.165e-07 7.122e-08 5.256e-09 1.938e-0%9
9.5084a-01 7.2438e-01 4.967e-05 2.538e-05 §.556e-06 2.430e-06 5.852e-07 8.158e-08 1.075e-08 2.280=-05
7. 2438e-01 6.3927e-01 6.320e-05 3.127e-05 1.1068-05 3.237e-06 §.634e-07 1.27%e-07 1.79%6e-08 4.664e-09
6.29272-01 5.6415a-01 5.764e-05 2.672e-05 ©.685e-06 2.891e-06 8.053e-07 ~1.247e-07 1.850e-08 5.402e-09
5. 64156-01 4.9786e-01 5.174e-05 2.265e-05 B.229e-05 2.466e-06 6.894e-07 1.081e-07 1.646e-08 4.960e-09
2.9786e-01 4.39352-01 4.931e-05 2.023e-05 7.254e-06 2.159e-06 6.294e-07 9.887e-03 1.545e-08 5.021e-09
4.3936e-01 3.877de-01 4.498e-05 1.766e-05 6.288e-06 1.863e-06 5.402e-07 8.470e-08 1.33%e-08 4.426e-09
3.8774e-01 3.4217@-01 6.841e-05 2.502e-05 9.144e-06 2.745e-06 8.585e-07 1.38%e-07 2.328e-08 8.958e-09
3.4317e-01 3.0197e-01 7.127e-05 2.308e-05 8&,561e-06 2.597e-06 B§.427e-07 1.406e-07 2.514e-08 1.10le-08
3. 0197e-01 2.664%e-C1 5.1292-05 1.677e-05 6.226e-06 1.8%6e-06 5.845e-07 9.877e-08 1.793e-08 7.968e-09
3.66490-01 2.35172-01 4.0792-05 1.38de-05 5.124e-06 1.56le-06 4.559e-07 7.717e-G& 1.390e-08 5.977e-09
3.3517e-01 2.0754e-01 4.134e-05 1.419e-05 5,267e-06 1.607e-06 4.672e-07 7.923e-08 1.428e-08 6.064e-09
5 07546-01 1.3315e-01 3.126e-05 1.07%9e-05 4.015e-06 1.226e-06 3.426e-07 5.805e-08 1.037e-08 4.265e-09
1. 8715e-01 1.6163e-C1 4.035e-05 1.416e-05 5.348e-06 1.644e-06 4.510e-07 8.218e-08 1.486e-08 6.2365-09
1.6163e-01 1.4264e-C1 2.359s2-05 8.2402-06 3.0602-06 9.390e-07 2.605e-07 4.432e-08 7.930e-09 3.227e-09
1. 43648-01 1.2588e-01 4.811le-05 1.623e-05 6.217e-06 1.924e-06 35.914e-07 1.020e-07 1.887e-08 8.179s-09
1.2588e-01 1.110%e-01 3.803e-05 1.193e-05 4.676e-06 1.463e-06 4.720e-07 8.292e-08 1.597e-08 7.516e-09
1.1109e-01 $.8035e-02 2.319e-05 6.088e-06 2.757e-06 8.655e-07 2.621e-07 -4.622e-08 8.8%96e-09 4.141e-09
5.8035¢-02 §.6515e-02 2.701e-05 8.4628-06 3.373e-06 1.064e-06 3.197e-07 5.684e-08 1.103e-08 5.160e-09
8.65150-02 7.63482-02 3.994e-05 1.160e-05 4.682e-06 1.4862-06 4.863e-07 8.746e-08 1.764e-08 8.837e-09
7. 6349¢-02 6.7378e-02 3.085e-05 8.46%2-06 3.460e-06 1.105e-06 3.671e-07 6.676e-08 1.392e-08 7.336e-09
6.7378e-02 5.9461e-02 2.698e-05 7.296e-06 3.018e-06 9.69%9e-07 3.173e-07 5.82%e-08 1.243e-08 6.771e-09
5 94518-02 §.2474e-02 1.909e-05 5.358e-06 2.235e-06 7.213e-07 2.202e-07 4.078e-08 8.702e-03 4.712e-09
5 2474e-02 4.6308e-02 2.272e-05 6.623e-06 2.768e-06 8.946e-07 2.698e-07 5.015e-08 1.073e-08 5.840e-09
4.6308e-02 4.0867e-02 1.913e-05 5.887e-06 2.471e-06 8.010e-07 2.374e-07 4.440e-08 8.516e-09 5.181e-09
4 0867a-02 3.6065e-02 1.4968-05 4.700e-06 1.980e-06 6.434e-07 1.817e-07 3.412e-08 7.265e-09 3.8%4e-09
3. 60650-02 3.1827e-02 1.138a-05 3.595e-06 1.520e-06 4.948e-07 1.313e-07 2.473e-08 5.220e-09 2.749%e-00
3.1827e-02 2.8087e-02 3.223e-06 8£.825e-07 3.716e-07 1.208e-07 3.190e-98 6£.003e-09 1.266e-0% 6.651e-10
3. 8087e-02 2.4787e-02 2.9342-C5 1.036e-05 4.381e-06 1.427e-06 2.815e-07 7.207e-08 1.501e-08 7.824e-09
5. 4787e-02 2.1874e-02 2.141e-05 7.443e-06 3.1762-06 1.04le-06 3.123e-07 5.972e-08 1.297e-08 7.326e-09
7.1874e-02 1.9304e-02 1.420e-05 4.68le-06 2.007e-06 §.596e-07 1.923e-07 3.65%e-08 8.06le-09 4.548e-09
1 9304e-02 1.5034e-02 5.554e-06 1.633e-06 7.007e-07 2.306e-07 5.597e-08 1.079%e-08 2.306e-09 1.25%e-09
1.5034e-02 1.1709e-02 §.4D8e-0§ 3.696e-06 1.588e-06 5.236e-07 1.180e-07 2.285e-08 4.716e-09 2.382e-09
1 17068e-02 9.1186e-03 8.901e-06 3.956e-06 1.701e-06 5.618e-07 1.271e-07 2.470e-08 4.953e-09 2.330e-09
9.11862-03 7.1016e-03 5.58%e-06 2.357e-06 1.013e~06 3.347e-07 7.360e-08 1.431e-08 2.8380-09 1.309e-09
7 1016e-03 5.5307e-03 £.503e-06 2.863e-06 1.231e-06 4.06%9e-07 5.548e-08 1.664e-08 3.24%e-09 1.439e-09
5.5307e-03 4.3073e-03 7.682e-0€ 3.82le-06 1.641e-06 5.4328-07 1.138e-07 2.21%e-05 4.250e-09 1.7778-09
1.3673e-01 3.35460-03 5.921e-0F 4.943e-G6 2.121e-06 7.028e-07 1.548e-07 3.029%e-08 5.709e-0% 2.288e-09
3. 3546e-03 2.6125e-03 B8.153e-06 4.705e-06 2.016e-06 6.691e-07 1.562e-07 3.054e-08 5.710e-09 2.227e-09
5 6i25e-03 2.0346&-03 7.260g-06 4.218a-C6 1.806e-06 5.99%e-07 1.422e-07 2.783e-08 6.17le-05 1.981e-09
2.03460-03 1.5846e-03 8.647e-06 4.9448-06 2.114e-06 7.034e-07 1.756e-07 3.438e-03 6.386e-0% 2.445=-09
1 5846e-03 1.234le-03 8.391e-06 4.72%e-06 2.020e-06 6.734e-07 1.747e-07 3.424e-08 £.384e-03 2.456e-09
1.2341e-03 9.6110e-04 6.100e-06 3.266e-06 1.394e-06 4.653e-07 1.164e-07 2.280e-08 4.244e-0% 1.612e-09
$.6110e-04 5.8293e-04 6.028e-C6 3.591e-06 1.52%e-06 5.1212-07 1.209e-07 2.373e-08 4.30le-0% 1.508e-09
5 8791a-04 1.5357¢-04 3.8585-06 2.23le-06 0.48le-07 3.183e-07 6.545e-08 1.283e-08 2.272e-0% 7.198e-10
35357004 2.14450-04 5.2492-0¢ 3.802e-06 1.613e-06 5.422e-07 1.,128e-07 2.2i2e-08 3.785e-09 1.117e-08
2. 1445¢-04 1.3007e-04 4.538e-06 3.164e-06 1.338e-06 4.5099-07 9.234e-08 1.808e-08 3.048e-03 7.998a-10
1. 3007e-04 7.89091e-05 5.0262-06 3.358e-06 1.6688-06 5.636e-07 1.209e-07 2.365e-08 3.934e-09 9.509e-10
7.8891a-05 4.7850e-05 4.7322-06 3.8lle-06 1.602e-06 5.4249-07 1.194e-07 2.334e-08 3.847e-09 8.789%e-10
4.7850e-05 2.4023e-05 3.694e-06 2.726e-06 1.143e-06 3.87%9e-07 8.058e-08 1.573e-08 2.570e-09 5.443e-1C
7 9021e-05 1.7603e-05 3.804e-06 3.03%9e-06 1.271e-06 4.322#-07 8.626e-08 1.680e-08 2.696e-08 4.990e-10
1.76032-05 1.0677e-05 3.686e-06 3.110e-06 1.297e-06 4.4202-07 8.735e-08 1.698e-08 2.988e-09 4.403e-10
1 0677e-05 6.47582-06 3.518e-06 3.05%9e-06 1.272e-06 4.344e-07 8.523e-08 1.653e-08 .2.588e-09 3.784e-10
6. 4758a-06 3.9278e-06 3.309e-G6 2.910e-06 1.207e-06 4.130e-07 7.977e-08 1.543e-08 2.396e-09 3.123e-10
1.9778a-06 2.3823e-06 3.8702-06 2.685e-06 1.111e-06 3.806e-07 7.134e-08 1.377e-08 2.120e-0% 2.434e-10
5. 98232-06 1.4449e-06 2.812e-06 2.40%e-0f 0.935e-07 3.40%e-07 6.097e-08 1.173e-38 1.782e-09 1.770e-10
1.444%e-06 8.7640e-07 2.557e-06 7,107e-06 3.652e-07 2.971le-07 4.989e-08 35.5658-0% 1.44%e-09 1.18%e-10
3. 7640a-07 5.3156e-07 2.289e-05 1.78le-06 7.293e-07 2.508e-07 3.889e-08 7.432e-0% 1.118e-08 7.375e-11
5.31565-07 3.22412-07 2.018e {6 1.445e-06 5.902e-07 2.033e-07 Z.862e-08 5.454=-0% 8.172e-10 3.977e-11
2.3241e-07 1.0010e-11 1.042e-06 2.480e-07 95.576e-08 3.32ie-08 2.076e-09 3.834e-10 6.553e-11 5.572e-13
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Table 3.6 Neutron spectra at the eight positions in the assembly calculated by DOT with the
JSSTDL library of 42 neutron groups. ' -

Energy [MeV] Flux / Lethargy / Scurce Neutron

Upper Lower -10 mm 127 mm 22% mm 330 mm 457 mm 610 mm 762 mm 914 mm

1.5000e+01 1.3720e+01 1.125e-03 1.360e-04 2.624e-05 5.375e-0¢ 7.487e-07 6.960e-08 6.660e-09 5.541e-10
1.3720e+01 1.254%9e+01 1.961le-05 1.923e-05 5.257e-06 1.347e-06 2.26le-07 2.509e-08 2.764e-09% 2.520e-10
1.254%e+01 1.1478e+01 1.060e-05 6.392e-06 1.835e-06 4.964e-07 8.6%7e-08 1.0610e-08 1.154e-09 1.053e-10
1.1478e+01 1.0500e+01 6.868e-06 4.650e-06 1.33%e-06 3.62%9e-07 6.257e-08 7.156e-08 8.0Ble-10 6.945e-11
1.0500e+01 9.3140e+00 5.120e-06 4.64le-06 1.251e-06 3.387e-07 5.686e-08 6.265e-09 6.844e-10 5.68%e-11
9.3140e+00 8.2610e+00 6.00%2-06 4.400e-06 1.1942-06 3.087e-07 5.072e-08 5.458e-09 5.85le-10 4.0674e-11
9.26102+00 7.3280e+00 6.213e-06 4.922e-06 1.304e-06 3.303e-07 5.272e-08 5.511e-09 5.785e-10 4.4802-11
7.3280e+00 6.5000e+00 7.609e-06 5.013e-06 1.320e-06 3.318Be-07 5.269e-08 5.4785-09 5.726e-10 4.480e-11
6.5000e+00 5.7570e+00 %.7782-06 5.150e-06 1.368e-06 3.44%e-07 5.529e-08 5.786e-09 6.064e-10 4.8%92e-11
5.7570e+00 5.09%0e+00 1.124e-05 5.792e-06 1.548e-06 3,883e-07 6.262e-08 6.534e-09 6.82%e-10 5.687e-1l
£.0990e+00 4.5160e+00 1.239e-05 6.432e-06 1.71%-06 4.29%e-07 7.019e-08 7.371e-0% 7.723e-10 6.68le-11
4.5160e+00 4.0000e+00 1.411e-05 7.183e-06 1.%33e-06 4.837e-07 8.006e-08 B8.481e-09 8.919e-10 8.013e-11
4.0000e+00 3.1620e+00 1.687e-05 8.388e-06 2.301e-06 5.80%e-07 1.001e-07 1.08%e-08 1.16le-09 1.148e-10
3.1620e+00 2.5000e+00 2.213e-05 1.169e-05 3.374e-08 8.79%4e-07 1.586e-07 1.78%e-08 1.95le-09 2.058e-10
2.5000e+00 1.871Ce+00 2.726e2-05 1.496e-05 4.501e-06 1.204e-06 2.325e-07 2.751e-08 3.11de-09 3.727e-10
1.8710e+00 1.400Ce+00 3.193e-05 1.,762e-05 5.475e-06 1.492e-06 3.058e-07 3.785e-08 4.440e-09 6.136e-10
1.4000e+00 1.0580e«00 3.514e-05 2.132e-05 6.870e-06 1.910e-06 4.255e-07 5.57%e-08 6.872e-09 1.1%le-09
1.0580e+00 8.000Ce-01 4.27%e-05 2.231e-05 7.38%e-06 2.094e-06 4.997e-07 6.948e-08 9-.100=-09 1.938e-09
8.000Ce-01 S.6600e-01 5.790e-05 2.686e-05 9.54%e-06 2.847e-06 7.803e-07 1.228e-07 1.500e-08 5.979e-09
5,6600e-01 4.0000e-01 4.325e-05 1.8102-05 6.415e-06 1.906e-06 5.286e-07 8.363e-08 1.331e-08 4.345e-03
2.0000e-01 2.8300e-01 5.4%6@-05 2.022e-05 7.406e-06 2.247e-06 6.780e-07 1.133e-07 1.988e-08 8.265e-02
2.8300e-01 2.0000e-01 3.992e-05 1.416e-05 5.250e-06 1.60Be-06 4.723e-07 8.046e-08 1.450e-08 6.089e-09
2.0000e~01 1.4100e-01 2.380e-05 8&.8%1le-06 3.307e-06 1.017e-06 2.727=-07 4.650e-08 8.184e-0% 3.104e-09
1.4100a-01 1.0000€-01 3.325e-05 1.163e-05 4.512e-06 1.415e-06 4.2972-07 7.574e-08 1.425e-08 6.255e-05
1.0000a-01 4.6500e-0¢2 2.581e-05 7.813e-06 3.18%2-06 1.026e-06 3.323e-07 6.122e-08 1.326=2-08 7.345e-09
4.6500e-02 2.1500e-02 2.017e-05 5.76le-06 2.450e-06 8.0578-07 2.572e-07 4.9382-08 1.1%6e-08 7.776e-09
2.1500e-02 1.0000e-02 8.796e-C6 3.633e-06 1.571le-06 5.233e-07 1.255e-07 2.55le-08 5.466e-09 2.954e-09
1.0000e-02 4.6500e-03 6.72%a-06 3.307e-06 1.431e-06 4.785e-07 1.061e-07 2.104e-08 4.173e-09 2.038e-09
4.6500e-03 2.1500e-03 6.086e-06 3,517e-06 1.5182-05 5.095e-07 1.108e-07 2.2082-08 4.14%e-09 1.73%e-05
2.1500e-03 1.0000e-03 6.658e-06 4.154e-06 1.787e-06 6.020e-07 1.419e-07 2.8392-08 5.217e-0% 1.97%e-092
1.0000e-03 4.6500e-C4 5.727e-06 3.76le-06 1.611e-06 5.453e-07 1.288e-07 2.580e-08 4.6442-09 1.607e-09
4.6500e-04 2.1500e-04 5.232e-06 3.753e-06 1.603e-06 5.445e-07 1.271e-07 2.545e-08 4.473e-09 1.473e-09
2.15002-04 1.0000e-04 4.300e-06 3.643e-06 1.55le-06 5.289e-07 1.221e-07 2.4442-08 4.246e-09 1.2782-09
1.0000e-04 4.6500e-05 4.55%e-06 3.586e-06 1.522e-06 5.211e-07 1.188e-07 2.372e-08 4.070e-09 1.121e-03
4.6500e-05 2.1500e-05 3.9352-06 3.13%e-06 1.32%e-06 4.565e-07 9.887e-08 1.970e-08 3.327e-09 8,160a-10
2.1500e-05 1.0000e-05 3.725e-06 3.184e-06 1.344e-C6 4.633e-07 9.728e-08 1.9%34e-08 3.19%e-09 6.804e-10
1.00C0e-25 4.6500e-06 3.417e-06 3.026e-06 1.274e-06 4.404e-07 8.981ie-08 1.780e-08 2.8%6e-C2 5.2%4e-1C
1.6500e-06 2.1500e-06 3.034e-06 2.703e-06 1.134e-06 3.932e-07 7.618e-08 1.506e-08 2.408e-09 3,67de-10
2.1300e-06 1.0000e-06 2.615e-06 2.252e-06 9.417e-07 3.274e-07 5.837e-08 1.14%-08 1.81le-0% 2.183e-10
1.0000e-06 4.6500e-97 2.198e-06 1.75le-06 7.293e-07 2.54le-07 4.023e-08 7.89%2e-09 1.226e-03 1.076e-10
4.6500e-07 2.1500e-07 5.667e-07 4.28%e-07 1.763e-07 6.222e-08 7.78le-0% 1.524e-0% 2.412e-10 1.656e-11
2,1500e-97 1.0000e-0% 2.000e-06 5,197e-07 2.037e-07 7.154=2-08 4.5932-0% 9.044e-10 1.553e-10 2.140e-12
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Table 3.7 Neutron spectra at the eight positions in the assembly calculated by DOT with the
FUSION-40 library of 42 neutron. groups.

Energy [(MeV]

Flux / Lethargy / Source Neutron

Upper Lower -10 mm 127 mm 229 mm 330 mm 457 mm 610 mm T62 mm %14 mm

1.5000e+01 1.37202+01 1.125e-03 1.358e-04 2.619e-05 5.375e-06 7.461le-07 65.928e-08 6.623e-09 5.504e-10
1.3720e+01 1.254%e+01 1.942e-05 1.908e-05 5.208e-06 1.347e-06 2.234e-07 2.475e-08 2.723e-09 2.478<-10
1.2549e+01 1.1478e+01 1.108e-05 6.740e-06 1.931e-06 4.964e-07 9.116e-08 1.0562-08 1.205e-09 1.095e-10
1.14782+01 1.0500e+01 6.712e-06 4.5512-06 1.308e-06 3.62%e-07 6.100e-08 6.964e-09 7.851le-10 6.730e-11
1.0500e+01 9.3140e+0C 5.083e-06 4.593e-06 1.277e-06 3.3872-07 5.611e-08 6.172e-09% 6.733e-10 5.586e-11
9.3140e+00 8.2610e+00 6.027e-06 4.393e-06 1.191e-06 3.087e-07 5.05le-08 5.429e-09% 5.812e-10 4.636&a-11
§.2610e+00 7.32802+00 6.121e-06 4.844e-06 1.282e-06 3.303e-07 5.174e-08 5,4022-09 5.66de-10 4.376e-11
7 32808400 6.5000e+00 7.651e-06 5.070e-06 1.334e-06 3.3182-07 5.316e-08 5.520e-09 5.763e-10 4.502e-11
£.5000e+00 5.75708+0C 9.91%e-06 5.230e-06 1.38%e-06 3.449e-07 5.601e-08 5.854e-09 6.127e-10 4.,93%e-11
§ 7570e+00 5.0990e+00 1.105e-05 5.679e-06 1.515e-06 3.883e-07 6.116e-08 6.3742-09 6.654e-10 5.53%9e-11
S 0090a+00 4.5150e+00 1.234e-05 6.418e-06 1.713e-06 4.299e-07 ~6.982e-08 7.321e-0% 7.662e-10 6£.81%e-11
4.51608+00 4.0000e+00 1.404e-05 7.163e-06 1.925e-06 4.837e-07 7.954e-08 8.413e-09 §.836e-10 7.328e-11
4.0000e+030 3.1620e+00 1.652e-05 8.426e-06 2.310e-06 §.80%e-07 1.003e-07 1.0892-08 1.15%e-0% 1.145e-10
2.16200+00 2.5000e+00 2.195e-05 1.160e-05 3.342e-06 §.794e-07 1.56%e-07 1.761e-08 1.917e-03 2.016e-10
2.5000e+00 1.8710e+00 2.717e-05 1.488e-05 4.46le-06 1.204e-00 2.287e-07 2.692e-08 3.032e-09 3.610e-10
1.8710e+00 1.4000e+00 3.195e-05 1.756e-05 5.43Ce-06 1.4%2e-06 3.000e-07 3.684e-08 4.289e-09 5.85le-10
1.4000e+00 1.0580e+00 3.895e-05 2.122e-05 6.766e-06 1.910e-06 4.11%e-07 5.327e-08 6.501e-09% 1.090=-0%
1.0580e+00 8.0000e-01 4.296e-05 2.219e-05 7.274e-06 2.0%4e-08 4.817e-07 6.572e-08 B.451e-09% 1.741e-03
8.0000e-01 5.6600e-01 5.818e-05 2.677e-05 9.392e-06 2.847e-06 7.402e-07 1.125e-07 1.667e-03 4.855e-09
L g500e-01 4.0000e-01 4.423e-05 1.822e-05 §.366e-06 1.906e-06 5.128s-07 7.856e-08 1.202e-08 3.754e-09
2.0000e-01 2.8300e-01 5.62%e-05 2.039e-05 7.353e-06 2.247e-06 6.509e-07 1.047e-07 1.742e-08 6.679e-09
2.8300e-01 2.0000e-01 4.121e-05 1.43%e-05 5.241e-06 1.608e-06 4.589e-07 7.525e-08 1.287e-08 5.036e-03
2.0000e=01 1.4100e-01 2.381e-05 8.491e-06 3.10%e-06 1.017e-06 2.454e-07 4.023e-08 6.707e-09 2.330e-09
1.4100e-01 1.0000e-01 3.449e-05 1.197e-05 4.546e-06 1.415e-06 4.130e-07 £.978e-08 1.229e-08 4.3%02e-0%
1.0000e-01 4.6500e-02 2.732e-05 8.142e-06 3.244e-05 1.026e-06 3.283e-07 5.768e-08 1.14le-08 5.604e-09
1.6500e-02 2.1500e-02 2.633e-05 6.485e-06 2.6732-06 8.057=2-07 32.845e-07 5.143e-08 1.10%e-08 6.556e-09
5. 1500e-02 1.0000e-02 1.151e-05 3.706e-06 1.571e-06 5.233e-07 1.336e-07 2.494e-08 5.160e-09 2.7868-09
1.0000e-02 4.65002-03 8.5952-06 3.223e-06 1.373e-06 4.785e-07 1.038e-07 1.963e-08 3.835e-0% 1.902e-09
4.6500e-03 2.1500e-03 6.824e-06 3.285e-06 1.398e-06 5.095e-07 9.850e-08 1.881e-08 3.480e-0% 1.516e-09
5.1500e-03 1.0000e-03 7.275e-06 3.776e-06 1.602e-06 6.020@-07 1.167e-07 2.243e-08 4.00%e-09 1.546e-09
1.0000e-03 4.6500e-04 6.293e-06 3.608e-06 1.523e-06 5.453e-07 1.117e-07 2.156e-08 3.714e-0% 1.258e-09
4.6500e-04 2.1500e-04 5.357e-06 3.424e-06 1.441e-06 5§5.445e-07 1.047e-07 2.022e-08 3.353e-09 1.075e-0%
> 1500e-04 1.0000e-04 5.132e-06 3.44%e-06 1.444e-06 5.28%e-07 1.03de-07 1.995e-08 3.254e-09% %,17%e-10
1.0000e-04 4.6500@-05 4.796e-06 3.490e-06 1.454e-06 5.211e-07 1.042e-07 2.008e-08 3.222e-0% B.106e-10
2. 6500e-05 2.1500e-05 3.814e-06 2.699e-06 1.12le-06 4.565e-07 7.438e-08 1.431e-08 2.2572-09 4.901e-10
5. 1500e-05 1.0000e-05 3.715e-06 2.%4le-06 1.215e-06 4.633e-07 7.519e-08 1.500e-08 2.30G3e-09 4.083e-10
1.000Ce-05 4.6500e-06 3.4382-06 2.869e-06 1.180e-06 4.404e-07 7.491e-08 1.433e-08 2.162e-09 3.178e-10
1.6500e-06 2.1500e-06 3.075e-06 2.58le-06 1,057e-06 3.932e-07 6.467e-08 1.233e-08 1.835e-09 2.205e-10
2.1500e-06 1.0000e-06 2.688e-06 2.180e-0%6 2.872e-07 3.274e-07 5.060e-083 9.597e-09 1.412e-09 1.327e-10
1.0000e-06 4.85500e-07 2.277e-06 1.7i0e-06 6.921e-07 2.541e-07 13.548e-08 6.698e-09 9.768e-10 6.668e-11
4.6500e-07 2.1500e-07 1,002e-06 4.187e-07 1.692e-07 6.222e-08 65.892e-0% 1.29%e-09 1.935e-10 1.03le-11
5 1500e-07 1.0000e-09 1.994e-06 4.8508e-07 1.830e-07 7.154e-08 3.851e-09 7.326e-10 1.203e-10 1.31le-12
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Table 3.10 Gamma-ray spectra at the four positions in the assembly calculated by MCNP
with the FSXLIB-J3 library. '

Energy [MeV] Flux / Lethargy / Source Neutron

Lower Uppet 457 mm 610 mm 762 mimn %14 mm

. 1.0C0e-03 2.000e-03 2.507e-21 4.134e-22 4.864e-23 £.%38e-24
2.000e-032 3.000e-03 7.582e-21 1.101e-21 1.233e-22 1.584e-23
3.000e-03 4.500e-02 3.808e-12 1.064e-12 3.54%e-14 1.933e-14
4.500e-02 6.000e-02 1.632e-09 4.648e-10 1.607e-11 7.733e-12
65.000e-02 8.00Ce-02 1.825e-08 4.944e-09 2..82e-10 5.94%e-11
8.000e-02 1.000e-01 1.073e-07 1.814e-08 1.411e-09 2.3i2e-10
1.,000e-01 1.500e-01 3.482e-07 3.7599e-08 5.123e-09 6.582e-10
1.500e-01 2.000e-01 4.706&-07 7.117e-08 9.,44%e-09 3.888e-10
2.000e-01 3.000e-01 5.587e-07 §.3292-08 1.123e-08 1.C582-09
3.000e-01 4.000e-01 5.833a-07 2.088e-08 1.092e-08 1.190e-09
4.C00e-01 5.000e-01 7.035e-07 1.251e-07 1.418e-08 1.353=2-09
5.G00=e-01 5.200e-01 8.261le-07 1.579e-07 1.705e-08 1.626e-09
5.2C00e-01 6.00C0e-01 6.351e-07 1.133e-C7 1.323e-08 1.2%5e-09%
6.000e-01 7.000e-01 4.510e-07 6.106e-08 §.4%4e-09 9.972e-10
7.0002-01 £2.000e-01 5.100e-07 7.244e-08 S.06Ce-03 1.059a-03
8.000e-01 9.000e-01 4.828e-07 6.39%2-08 §8.064a-09 2.93592-10
3.0C0e-01 1.000e+00 3.664e-07 4.975e-08 £.145e-09 7.079e-10
1.003e+00 1.125e+00 2.9742-07 4.51%e-08 5.153e-089 6.196a-10
1.125e+00 1.250e+00 3.0862-07 4.755e-08 5.413e-09 6,141e-10Q
1.250e+00 1.375e+00 3.364e-07 5.152e-08 6.33%5e-09 6.438e-10
1.,375e+00 1.50Ce+00 3.473e-07 5.084e-08 7.382e-09 6.969e-10
1.500e+00 1.75Ce+00 3.308e-07 4.156e-08 8.044e-08 7.107e-10.
1.750e+00 2.00Ce+00 2.911a-07 4.031e-08 7.104e-09 5.%961la-10
2.000e+00 2.250e+00 2.6282-07 4.249e-08 5.902e-09 5.618e-10
2.250e+00 2.500e+30 2.501e-07 3.862e-08 5.412e-08 6.J002e-10
2.500e+00 3.000a+20 2.418=-07 3.863e-08 5.540e-09 6.4872-10
3.009e+00 3.500e+30 2.518=2-07 3.806e-08 5.479a-09 7.916e-10

* 3.500e+C0 4.000e+00 2.712e-07 3.571e-08" 5.570e-08% 8.449e-10
4.000e+C0 4,500e+00 2.641e-07 3.765e-08 5.586e-09 T.6662-10
4.500e+C0 5.000e+00 2.389e-07 4.005e-08 5.693e-09% 6.792e-190
5.000e+00 5.500e+00 2.393%e-07 4.301e-08 6£.287a-09 6.573e-10
5.50Ce+00 £.000e+00 2.698e-07 4.740e-08 7.214e-09 6.732e-10
6.000e+00 £.500e+00 2.980e-07 5.059e-08 7.8242-09 6.640e-10
6.500e+00 7.0002+00 3.404e-07 5.776e-08 3.021e-09 6.965e-10
7.000e+00 7.500e+00 4.822e-07 8.166e-08 1.2972-08 9.383e-10
7.500e+00 8.000e+00 6.031e-07 1.006e-07 1.5972-08 . 1.123e-0%
8.000e+00 9.000e+00 3.622e-07 6.070e-08 ©.100e-09 $.178e-10
$.000e+00 1.G00e+01 8.688e-08 1.348e-08 1.881e-09 1.083e-10
1.000e+01 1.200e+01 1.186e-08 1.273e-0% 2.066e-10 &.500e-12
1.200e+01 1.4C0e+01 1.566e-10 1.378e-10 2.602e-12 6.44%e-14
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Table 3.11 Gamma-ray spectra at the four positions in the asscmbly calculated by MCNP
with the FSXLIB-J3R2 library.
Energy [MeV] Flux / Lethargy / Scurce Neutron
Lower Upper 457 mm 610 mm 762 mm 914 mm
1.000e-03 2.000e-02 2.341e-21 4.168e-22 5.195e-23 1.887=-12
2.000e-03 3,000e-03 £.051le-21 1.110e-21 1.366e-22 3.135e-13
3.000e-03 4,5008-02 3.280e-12 1.16l1e-12 1.763e~13 5.55%7e-14
4.500e-02 £.000e-02 1.448e-09% 4.820e-10 6.935e-11 2.088e-11
£.000e-02 8.000e-02 1.686e-08 4.36%e-05 4.846e-10 1.030e-~10
8.000e-02 1.000e-01 8.237e-08 1.734e-08 1.743e~08 2.132e-10
1.000e-01 1.500e-01 2.387e-07 4.3165e-08 5.243e-09 6.032e-10
1.500e-01 2,000e-01 4.140e-07 .6.568e-08 §.285e-09 1.004e-02
2.000e-01 3.C00e-01 5.238e-07 8.082e-08 1.08%e-08 1.1362-09
2.000e-01 4.000e-01 5.335e-07 8.467e-08 1.124e-08 1.164e-09
4.000e-01 5.000e-01 6.559%e-07 1.064e-07 1.316e-08 1.366e-09
5,000e-01 5.200e-01 6.900e-07 1.289e-07 1.644e-08 1.742e-09
5.200e-01 6.000e-01 5.180e-07 1.010%e-07 1.2252-08 1.367e-0%9
6.000e-01 7.000e-01 3.568e-07 6.501e-08 7.033e-08 8.517e-10
7.000e-01 8.000e~01 4.044e-07 6.762e-C8 8.622e-09 1.04%7e-08%
8.000e-01 5,000e-01 4.725-07 6.561e-08 9.332e-05 1.20%e~09
9.000e-01 1.000e+00 4.029e-07 5.122e-08 7.604e-09 1.024e-09
1.000e+00 1.125e+00 3.189e-07 4.063e-08 6.173e-09 7.4852-10
1.125e+00 1.250e+00 3.081le-07 3.940e-08 5.888e-0% 6.193e-10
1.250e+00 1.375e+00 3.210e-07 4.2C7e-08 5.8%2e-0% 5.964e-10
1.375e+00 1.500e+00 3.18%a-07 4.349e-08 5.161e-0% 5.819e-10
1.500e+0C 1.750e+00 3.081e-07 4.056e-08 £.333e-09 5.551e-10
1.750e+00 2.000e+00 2.902e-07 3.897e-08 5.763e-09 5.524e-10
2.000e+00 2.250e+00 2.840e-07 4.334e-08 5.468e-09 5.915e-10
2.250e+00 2.500e+00 2,853e-07 4.266e-08 5.128e-09 6.020e~-10
2.500e+00 3.000e+00 2.641le-07 3.876e-08 4.943=2-09 6.145%e-10
3.000e+00 3.500e+00 2.495e-07 3.80%e-08 5.3082-09 6.735%e-10
3.500e+00 4.000e+00 2.576e-07 3.628e-08 5.31%e-09 7.145e-10
4.000e+00 4.500e+00 Z.480e-07 3.697e-08 5.246e-09 7.347e~10
4.5C0e+00 5.000e+00 2.331e-07 4.000e-08 5.483e-09 7.146e-10
5.000e+00 5.500e+00 2.323e-07 4.154e-08 6.066e-09 6.868e-10
5.500e+00 £.000e+00 2.365e-07 3.937e-08 6.447e-09 6.483e-10
! £.0002+00 £.500e+00 2.270e-07 3.557e-08 6.301=-09 5.906e-10
! 6.500e+00 7.000e+00 2.290e-07 3.847e-08 €.629e-09 6.171e-10
7.000e+00 7.500e+00 3.122e-07 5.647e-08 §.727e-09 8.653e-10
7.500e+00 8.000e+00 4.067e-07 7.143e-08 1.045e-08 1.081e-09
8.000e+00 9.000e+00 2.920e-07 4.617e-08 6.800e-09 6.866e-10
S.000e+00 1.00Ce+01 §8.13%e-08 1.447e-08 1.822e-09 1.787e-10
1.000e+01 1.200e+01 . 7.68%a-09 2.653e-09 2.055e-10 2.21%=e-11
1.200e+01 1.400e+01 9.128e-11 3.677e-11 5.490e-12 Z2.861e-13




U L T N

JAERI-Research 95-018
Table 3.12 Gamma-ray spectra at the four positions in the assembly calculated by DOT
with the JSSTDL library of 125 neutron and 40 gamma-ray groups.
Energy [MeV] Flux / Lethargy / Source Neutron
Lower Upper 457 mm 610 mm 762 mm 914 mm

1.0600e-03 2.000e-03 3.608e-12 5.88€e-13 1.106e-13 4.965e-14

2.000e-03 3.000e-03 4.511le-12 5.990e-13 8.550e-14 1.852e-14

3.CC0e-03 4.500e~02 6.070e-11 8.0%4e-12 1.118e-12 1.657e-13

4.500e-02 " 6.000e-02 2.550e-09 3.6%4e-10 5.342e-11 5.395e-12

6.000e-02 8.000e-02 2.275e-08 3.30%e-09 4.807e-10 4.664e-11

8.000e-02 1.000e-01 1.025e-07 1.491e-08 2.171e-09 2.077e-10

1.000e-01 1.500e-01 3.015%e-07 4.393e-08 6.358e-0% 6.087e-10

1.500e-01 2.000e-01 5.535e-07 8.067e-08 1.176e-08 1.115e-09

2.000e-01 3.000e-01 6.602e-07 §.53%5e-08 1.397e-08 1.326e-09

3.000e-01 4.00Ce-01 6.264e-07 9.128e-08 1.332e-08 1.252e~09

4.000e-01 5.000e~01 7.721e-07 1.160e-07 1.730e-08 1.573e-09

5.000e-01 5.200e-01 9.213e-07 1.411e-07 2.162e-08 1.905e~09

5.200e-01 65.000e~01 7.173e-07 1.068e~07 1.590e-08 1.474e-09

6.000e~01 7.000e-01 4.618e-07 6.247e-08 8.580e-09 9.250e-10

7.000e-01 8.000e-01 4.934e-07 6.507e-08 §.%11e-09 1.008e-09

8.000e-01 9.000e-01" 4.649e-07 6.287e-08 8.624e-09 9.843e-10

%.000e-01 1.000e+00 3.658e-07 5.147e-08 T.195e-09 7.756&-10

1.000e+Q0 1.125e+00 3.181e-07 4.458e-08 6.327e-09 5.235a-10

1.125e+Q0 1.250e+00 3.472e-07 4.629e-08 §£.526e-09 $.348e-10

1.250e+00 1.375e+00 3.800e-07 . 4.946e-08 6.920e-09 6.988e-10

1.375e+00 1.500e+00 3.785e-07 5.064e-08 7.0572-09 7.152e-10
1.500e+00 1.750e+00 3.511e-07 4.953e-08 6.375e-09 6.745e-10 .

1.750e+00 2.000e+00 3.104e-07 4.517e-08 6.664e-09 6.156e-10

2.000e+00 2.250e+00 2.921e-07 4.291e-08 €.413e-09 6.021e-10

2.250e+00 2.,500e+00 2.79%e-07 4.118e-08 6.140e-09 6.082e-10

2.500e+00 3.000e+00 2.731e-07 4.001le-08 5.971e-08 6.224e-10

3.000e+00 3.500e+00 2.786e-07 4.073e-08 £.068e-09 6.421e~10

3.500e+00 4.000e+00 2.76%e-07 4.074e-C8 6.096e-09 6.354e-10

4.000e+00 4.500a+00 2.740e-07 4.098e~08 6.202e-09 6.385e-10

4.500e+00 5.000e+00 2.686e-07 4.095e-08 6.283e-09 6.340e-10

i 5,000e+00 5.500e+00 2.724e-07 4.246e-08 6.617e-09 6.425e-10
} 5.500e+00 6.000e+00 2.868e-07 4.56%e-08 7.21%e-09 6.685e-10
} 6.000e+00 6.500e+00 3.00%e-07 4.835e-08 7.733e-08 6.987e-10
i 6.500e+00 7.000e+00 3.448e-07 5.675e-08 9.213e-09 8.076e-10
: 7.000e+00 7.500e+00 4.525e-07 8.107e-08 1.320e-08 1.065e-09
7.500e+00 8.000e+00 5.289%e-07 9.934e-08 1.614e-08 1.241e-08

8.000e+00 9.000e+00 3.627e-07 6.260e-08 1.026e-08 8.463e-10

$5.000e+00 1.000e+01 9.184e-08 1.431<e-08 2.366e-09 2.1682-10

1.000e+01 1.200e+01 1.034e-08 1.596e-09 2.537e-10 2.441e-11

1.200e+01 1.400e+01 9 1.13%e-10 1.415e-11 1.292e-12

+442e-10
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Table 3.13 Gamma-ray spectra at the four positions in the assembly calculated by DOT
with the FUSION-J3 library of 125 neutron and 40 gamma-ray groups.

Energy [Mav) Flux / Lethargy / Source Neubtren

Lower Jpper 457 mm _ 610 mm 762 mm 914 mm

1.000e-03 2.300e-03 2.630e-12 4.302e-13 7.322e-14 3.486e-14
2.000e-C3 3.00Ce-03 4.185e-12 5.489%e-13 7.580e-14 1.54%e-14
3.000e-03 4.500e-G2 6.058e-11 8.032e-12 1.086e-12 1.623e-13
4.500e-02 5.00Ce-02 2.625e-09 3.722e-10 5.221e-11 5.554e-12
5.0C0e-02 8.000e-02 2.241e-08 3.187e-09 4.486e-10 4.586e~1%
8.000e-02 1.000e-01 $.751e-08 1.387e-08 1.857e-09 1.971e-10
1.000e-01 1.500e-01 2.815e-07 4,008e-08 5.657e-09 5.457e-10
1.50Ce-01 Z.000e-01 5.150e-07 7.327e-08 1.036e-08 1.025e-09
2.00C0e-01 3.000e-01 6.130e-07 g8.71Ce-08 1.22%e-08 1.2.5e-09
3.000e-01 4.000e-01 5.881e-07 8.375e-08 1.184e-08 1.15%92-09
4.000e-01 5.000e-01 7.23%e-07 1.061e-07 1.531e-08 1.461le-09
5.000e-01 5.200e-901 8.624e-07 1.288e-07 1.906e-08 1.771e-98
5.2CCe-01 6.000e-01 §.806e-07 9.588%2-08 1.424e-08 1.383e-09
§.0C0e-01 7.00Ce-01 4.544e~07 6.045e-08 8.098e-09 8.883e-10
7.0C0e-01 8.00Ce-01 4.898e-C7 6.370e-08 8.522e-09 9.737%e-10C
g.0C0e-01 2.000e-01 4.636e-07 6.183e-08 8.278%e-09 9.556e-10
9.C00e-01 1.000e+00 3.652e-07 5.060e-08 6.88%e-09 7.5€le-10
1.000e+00 1.125e+00 3.1672-07 4.363e-08 5.024e-09 5.082e-10
1.125e+00 1.2%0e+00 3.456e-07 4,528e~08 §.213e-0% £.199e-10
1.25Ce-00 1.375e+00 3.785e-07 4.843e-08 £.596e-09 §.8302-10
1.2375e+00 1.500e+00 3.762e-07 4.9452-08 6.703e-09 65.973e-10
1.500e+00 1.750e+00 3.472e-07 4.802e-08 6.5692-08 £.545e-10
1.750e+00 2.000e+00 3.067e-07 4.365e-08 6.244e-09 5.%96%e-10
2.00Ce+00 2.250e+00Q 2.897e-07 4.160e-08 6.023e-089 5.868e-10
2.250e+00 2.500e+00 2.785e-07 4.010e-08 5.7%6e-09 5.961le-10
Z.500e-00C 3.000e+00 2.720e-07 3.906e-08 5.658e-089 6.127e-10
3.000e+0C 3.500e+00 2.771a-07 3.971e-08 2.740e-09 6.301e-19
2.500e+00 4.000e+00 2.747e-07 31.360e-08 5.747e-09 6.256e-10
4.0002+00 4.500e+00 2.708e-07 31.9632-08 5.812e-0% 6.24%e-10
4.500e+00 5.000e+00 2.640e-07 31.830e-08 5.838e-09 6.188e-10
£.000e+C0 5.500e+00 2.652e-07 4.028e-08 §.068e-09 6.190e-10
5.500a+00 6.000e+00 2.762e-07 4.279e-08 5.527e-09 6.33%e-10
£.000e+C0 6.500a+00 2.875e-07 4.488e-08 £.925e-09 6.560e-10
£.500e+00 7.000e+00 3.275e-07 5.233e-08 82.197e-0¢% 7.565e-10
7.000e+00 7.500e+00 4.272e-07 7.425e-08 1.167e-08 9.943e-10
7.500=2+00 g.000e+00 4.365e-07 3.043e-08 1.417e-08 1.145e-09
8.000e+00 9.000e+00 3.3782-07 5.647e-08 4.916e-09 7.575%e-10
9.000e+00 1.000e+01 8.5302-08 1.284e-08 2.041e-09 1.882e-10
1.000e+01 1.20Ce+01 9.904e-09 1.488e-09 2.28le-10 2.238e-11
1.2C00e+01 1.400e+01 8.754e-10 1.055e-10 1.29%e-11 1.2z27%e-1z
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Table 3.14 Gamma-ray spectra at the four positions in the assembly calculated by DOT
with the JSSTDL library of 42 neutron and 21 gamma-ray groups.

Energy [MeV] Flux / Lefhargy / Scurce Neutron

Lower Upper 457 mm 610 mm Do 762 mm 914 mm

1.C00e-02 1.000e-01 4.537e-09% 6.585e-10 9.4é0e—11 9.165e-12
1.C00e-01 2.000e-01 3.556e-07 5.102e-08 . 7.326e-09 6.960e-10
2.00Ce-01 4.000e-01 7.0182-07 1.007e-07 1.447e-08 1.372e-09
4.00Ce-01 1.00Ce+00 7.104e-07 1.021e-07 1.472e-08 1.397e-0%
1.000e+00 1.500e+00 4.006e-07 5.462e-08 7.631e-09 7.426&-10
1.500e+00 2.000e+00 3.294e-07 4.585e-08 §.511e-09 6.244e-10
2.000e+00 2.500e+00 2.892e-07 4.1662-08 5.092e-09 5.872e-10
2.500e+00 3.0C0e+00 2.753e-07 3.952e-08 5.783e-08 £.02%e-10
3.600e+00 3.500e+00 2.748e-07 3.938e-08 . 5.756e-09 6.162e-10
3.500e+00 4.60Ce+00 2.717e-07 '3.921e-08 5.760e-09% 5.106e-10
4.000e+00 4.500e+00 2.681e-07 3.9352-08 - 5.8472-09 6.088e-10
4.500e+00 5.000e+00 2.623e-07 3.524e-08 5.915e-09 6.045e-10
5.000e+00 5.500e+00 2.650e-07 “4.058e-08 6.2162-09 6.111e-10
5.500e+00C 6.000e+00 2.778e-07 U 4.355e-08: 6.76%a-09 6.338e-10
£.0002+00 6.500e+00 2.905e-07 T 4.603e08 7.245e-09 6.612e-10
5.500e+00 7.000e+00 3.314e-07 5.391e-08 8.617e-09 7.627e-10
7.0008=00 7.500e+00 4:377e207 -+ 7.596e-08 1.218e-08 © 9924210
7.500e+00 - 8.000e+00 4.815e-07 8.980e~08 1.438e-08 1.116e-09
2.00Ce+00 1.000e+01 2.21%e-07 3.695e7ﬁ83_ £.%8le-09 5.104e-10
1.000e+G1 1.ZODe+JI 2.635e-08 4.418e-09 7.056e-10 5.855e-11
1.200e+01 1.400e+01 g 1.177e-10 .1.486e 11 . T.3i6e-12.

.968e-10

Table 3.15 Gamma-ray spectra at.the four poéiti.ons,,*in the .assembly cal,{:ulla'té'd by DOT
with the, FUSION-40 Library of 42 neutron and 21 gamma-ray groups.

Enargy [MeV) i - Piux /- Lethdrgy’/ Sourde Neutrod .

Lower Upper’ - 457 T 610 mm - 762 mm 914 mm
1.000e-02 1.000e-01 3.529e-09 4.925e-10 . 6.802e-11 6.,9662-12
1.000e-01 2.000e-01 2.935e-07 4.095e-08 5.655e-09 5:756e-10 ¢
2.000e-01 4.000e-01 5.823a-07 8.12%e-08 : 1.124e-08 1.127e-09 .
4.000e-01 1:000e+00 5.9422-07 §.303e-08 1.151e-08 1.1638-09
1.000er00 1.500e+00 3.757e-07 4.990e-08 6.719e-09 §.841e-10
1.500a+00 2.000e+00 3,206e-07 '4.54de-08 5.942e-09 5.9632=10
2.000e+00 2.500e+00 2.838e-07 3.9752-08 - 5.591e-09 5.675e-10
2.500e+00 3,00Ce+00 2.722e-07 3.806a-C8 5.362e-09 5:8978~10
3.000e+00 3.500e+00 2.718e-07 3.795e-08 5.342e-09 6.021al10
3.500e+00 4:000e+0p 2.682e-07 3.767e-08 . 5.325e-09 5.947e-10
4.000e+00 4,5008+00 2.635e-07 3.756e-08 5.3€%e-09 5.934e<10
4.500e+00 5.000e+00 2.560e-07 3.715e-08 5.377e-C9 5.8718-10
5.000e+00 5.500e+00 .. 2.559e-07 3.790e-08 5.565e~09 5,84%e-10
5.500&+00 5000erDD 2.650e-07 4.0082-08 5.960a-09 5.956e-10
6.000e+00C 6.5002+00 2.746e-07 4.191e-08 6.307e-09 © 6.142e-10
6.500e+00C 7.000e+00 3.111e-07 4.872&-05 | 7.4458-09 7.075e-10
7.000e+00 7.509e+00 3.588e-07 £.8156-08 "1.045e-08 5.215e-10
7.500e+00  8.000e+00 4.467e-07 8.0128-08 1.227e-08 1.031e-09
§.000e+00 1.000e+01 2.0362-07 3.255s8-08 5.029e-09 §.493e-10
1.000e+01 1.200e+01 2.398e-08 3.851e708 U5 88310 4.806e-11
1.200e+01 1.400e+01 9 1.080e-10" 1.331e-11 1.20%e-12

.260e-10
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Fig. 2.1 Calculation model for the SS316/water assembly.
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analysis of the bulk shielding experiment for SS316/H20 assembly Feb. 1993

el AATRE XXX T T I FF I v d e b rdk brhdddkwtdd

] * cell card *

C AAT KA BT LR ARER AT TR LT Ao v kv b vt brort

1 4 4.9210-5 (1 -2 -30) : {2 -3 -34}) #51 $ source region
51 4 4.8210-5 27 -3 -31 $ cell for track length
2 1 8.5855-2 3 -4 -33 $ 58316
3 Z 9.9988-2 4 -5 -33 $ H20
4 1 8,5855-2 5 -6 -33 $ S5316
5 2 9.9988-2 & -7 -33 $ H20

6 1 §.5855-2 7 -8 -33 $ $8316
7 i 8.5855-2 8 -9 -33 $ S8316
8 2 9.9988-2 9 -10  -33 $ H20

9 1 8.5855-2 10 -11  -33 $ 88316
10 1 8.5855-2 11 -12  -33 $ S5316
11 2 9.9%88-2 12 -13  -33 $ H20
12 1 8.5856-2 13 -14 33 § 88316
13 1 8.5856-2 14 -15 -33 § S8316
14 2 9.9%88-2 15 -16 -33 $ H20
15 1 8.5855-2 16 -17 -33 $ 88316
16 1 8.5855-2 17 -18 -33 $ 85316
17 2 9.8988-2 18 -1 -33 $ HiO
18 1 §9.5855-2 19 -20 -33 $ 58316
15 1 8.5855-2 20 -21 -33 $ 88316
20 2 9.3988-2 21 -22 33 $ H20
21 1 8.5855-2 22 -23 -33 5 58316
22 1 8.5855-2 23 -24 -33 $ 58316
23 1 85.5855-2 24 -25 -33 % 88316
24 1 8.5855-2 25 -2% -33 $ 88316
25 1 8.5855-2 3 -4 33 -35 $ 58316
26 2 9.9988-2 4 -5 33 -35 $ Hz20
27 1 8,5855-2 5 -6 33 =35 $ 858316
28 2 9.9988-2 6 ~7 33 -35 $ HZIO
29 1 8.5855-2 7 -8 33 -35 5 88316
30 1 8.5855-2 g -9 33 -35 $ 58316
31 2 $.9988-2 9 -10 33 -35 $ H20
32 1 8.5855-2 10 -11 33 -35 $ 58316
33 1 8.5855-2 11 ~12 33 -35 5 $5831¢
34 2 9.9988-2 12 -13 33 =35 5 HzO
35 1 8.5855-2 13 -14 33  -35 § 58316
36 1 8.5855-2 14 -15 33 -35% $ 88316
37 2 9.9988-2 15 -16 33 -35 § H20C
38 1 8.5855-2 16 -17 33 -35 5 88316
3 1 §.5855-2 17 -18 33 -35 $ 55316
40 2 9.,9988-2 18 -19 33 -35 $ H20
41 1 8.5855-2 19 -20 33 -35 5 85316
42 1 8.5855-2 20 -21 33 35 $ 88316
43 2 9.9988-2 21 -22 33 35 $ H20
44 i 8.5855-2 22 -23 33 -35 $ 88316
45 1 3.5855-2 23 -24 33 -3% $ S8316
46 1 8.5855-2 24 -25 33 -35 $ 85316
47 1 8.5855-2 25 -26 33 -35 $ $S8316
439 3 8.5699-2 f1 -2 30 -35) : {2 -3 34 -35) § source reflector
50 a -1 : 26 : 35 $ void
c R E 22 S SR T REEL RSS2 R R e sl

c * gurface card *

C A FAE N F AR AR AR NIRRT R AT AT e r ke rs*

1 pz -51.28

2 pz -30.99%

3 =4 30.00

4 pz 31.20

5 pz 33.88

& j=F1 36.28

7 DZ 38.96

8 pz 42.70

9 Dz 46.44

10 pz 4%.12

11 pe 52.86

12 pz 56,60

13 o34 £3.28

14 Pz 63.02

15 pz 66.76

16 ot 69,44

17 joFA 75.72

18 Pz 82.00

19 pz 84.68

20 pz 90.9¢

21 pz 97.24

22 Pz 99.92

23 pz 106.20

24 Pz 115.00

25 pz 121.44

26 ol 167.16

27 pz 28.00

30 cz 6.83

31 cz 4.00

Fig. 2.2  Input data of MCNP for the analysis of the SS316/water assembly with the FSXLIB-
J3R2 library.
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33 oz 20.00
34 cz 43.0C
35 cz 61,00
ol *k*i*****t*****‘ki’****‘k**********t*‘k***
c * mode card - neutron & photeon *
o **************f***‘k*‘k**‘k*****k#‘k******
mode nop
o tt*****k*****#w*******w#************k*
c * welght window card *
fal t***w*******#****w*********t******‘kt**
ext:n G 0 0.iz 0.1z 0.1z 0.1z 0.1z 0.1z 0.1z 0.1z
0.1z 0.1z 0.1z 0.1z 0.1z ©.1z 0.1z 0.1z 0.1z 0.1z
0.iz 0.1z 0.1z 0.7z 0.1z 0.iz @.1z 0.1z 0.lz 0.1z
0.iz 0.1z 0.lz 0.1z 0.1z ¢€.iz 0.z 0.lz 0J.1z 0.1z
0.1z 0.1z 0.lz 0.1z 0.1z 0.iz 0.1z 0O.lz 90 0
wwe:n 3,2241e-7 1.0 5.0 13.0 100.0
wWwp 0 5 3 5 0 0
wenlm § for thermal nsutrons
2. 1r $ source vold
2.0 3r 0.8 1r 0.2 3r 0.06 2r
0.02 1r 0.006 0.0015 1r 0.0004
0.0001 lr 0.00003 1r
2.0 ir 2.9 1r 0.8 3r 0.24 2r
0.08 lr 0.024 0.006 1r 0.001¢6
0.0004 1 0.06012 1r
2.0 -1 & source reflector, external vold
wwn2:n § for eV, keV neutrons
2.4 1r ¢ source void
0.1 3r ©0.05 1r 0.025 ir 0.0Q08 2r
0.002 1r 0.001 0.0005 1r 0.00025
0.00012 ixr 0.000032 1r
0.4 ir 0.2 ir 0.1 ir 0.032 2r
0.008 1r Q.004 0.002 1r 0.001
0.00048 1r §.00012 ir
0.4 -1 5 source reflector, external volid
wwiid:n $ for 1-EMeV neutrons
G.4 ir ¢ source veold
0.1 3r 0.025 1r 0.008 3r 0.002 2r
0.0005 1r 0.0002 0.00008 1r 0.0000zZ
0.000005 1r 0.0000015 1r
0.4 3r 0.1 1ir 0.032 3r 0,008 2r
2.002 1lr 0.0008 0.00032 1r 0.00008
0.00002 ir ©.000006 1r
0.4 -1 & source reflector, external vold
wwnd:n ¢ for 5-13MeV neutrons
0.4 ir $ scurce void
0.1 1r 0.025 1r 0.0064 1r 0.0016 3r 0,0004 2r
0.0001 1r 0.000025 0.0000064 ir 0.0000016
0.0000004 1r Q.0000001 1r
| 0.4 1ir 0.1 1r ¢.0256 1r (.0064 3r 0.0016 2r
I 0.0004 1r 0.0001 0.0000256 ir 0.0000064
| 0.0000016 1r 0.0000004 1lr
i .4 _1 % source reflector, external veid
: wwn5:n § for 14MeV neutrons
0.4 1r ¢ source void
0.1 ir 0.05 1r 0.025 3r 0.008 2r
0.002 1r 0.0008 0.0002 ir 0.000064
o.000016 1r ©.000004 1z
0.4 3r 0.2 ir 0.1 3r 0.032 2r
0.008 1r (.0032 0.0008 1r 0.000256
0.000064 1r 0.000016 1r
0.4 -1 & scurce reflector, external void
wwe:p 1c0.0
WWD P 5 3 5 0 40
wwnl:p % for gamma-rays
4.0 1r § source void
2.0 3r 1.0 1r 0.4 3r 0.1 2r
Q.03 1lr 0.01 0.005 1r 0.001¢
0.00c4 1r 0£.0001 ir
4.0 3r 4.0 1r 1.8 3r 0.4 2r
.12 ir 0.04 0.02 1r 0.0064
i 0.0016 ir 0.0004 ir
! 4.0 1 § zcurce reflector, external void
B o ********w*w***t***t*************w*****
i c * gource specificatio cards *
': fad *************k*****************t******
c an user supplied source subroutine is used.
[ ‘."‘ki#******f****************t*****i****
=1 *+ material spacification cards *
(e} ************************************Y*
o == materials for the assembly ----—=----—=-=r—-——s----——-osmmooomes
' ml 14000.3%7c 1.0341-3 24000.37c  1.5482-2 % 88316 in test reglen
: 25055,37¢  1.0355-3 26000.37¢ 5.79%04-2
| 28000.37c 9.3405-3 42000.37¢  1.05685-3
| m2 1001.37¢ 6.6659-2 8016.37¢ 3.3329-2 3 HZO
i m3 14000.37c 8.1608-4 24000.37¢  1.5025-2 % 89316 in source reflector
i 25055.37¢ 1.3561-3 26000.37c 5.8331-2
! 28000.37c  9.1456-3 42000.37c  1.0254-3

Fig. 2.2 Continued.
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md 7014.37¢  3.8810-5 8016 .37¢ 1.0400-5 3 alr

a  ————--- materials for dosimetry reactions ---------===---;o-r-——————-=

ms 2003.37c 1.0 $ He-3 (n,p)

mé 5010.03y 1.0 $ B-10 [n.a) a-prod.

m7 7014.37¢ 1.0 $ N-14 (n.p)

ms 13027.03y 1.0 5 Al-27(n,a)

m3 22000.03y 1.0 ¢ Ti-0 (n,x)jSc-46, Sc-47, Sc-48

mld 23055,03y 1.0 $ Mn-55(n,q)

mll 26054.03y 1.0 ¢ Fe-54(n.p}

ml2 26056.03y 1.0 $ Fe-56(n,pi

ml3 27059.37¢ 1.0 % Co-59({n,2n}, {(n,g9). {n,a), (n,p}

mld 28058.03y 1.0 $ Ni-58(n,2n), (n,p)

ml5 29063.03y 1.C $ Cu-63(n,2n), (n,9g). {n,a)

mlé 29065.37¢c 1.0 $ Cu-65(n,2n), (n,g)

ml7 30064.03y 1.0 ¢ Zn-64in,p)

mi8 40090.03y 1.0 $ Zr-901In,2n)

mi9 41083.03y 1.0 $ Nb-93(n,2n)Nb-92m

m20 49115.03y 1.0 $ In-115({n,n'}In-115m

m21 74186.03y 1.0 $ W-186({n,q)

m22 79187.03y 1.0 $ Au-197(n,q)

mz3 92235.03y 1.0 $ U-235(n,f)

mZ4 92238.03y 1.0 $ U-2381n,f)

o —mmeee- materials for {n,g) reactions of the assembly itself ---------

m31 1001.3%7¢ 1.0 $ Hydrogen

m32 8016.37¢ 1.0 $ Oxygen

m33 14000.37¢ 1.0 $ Silicon

m34 24000.37¢ 1.0 ¢ Chromium

m38 25055.37¢ 1.0 $ Manganese

m3s 26000.37¢c 1.0 $ Iron

mi6 28000.37¢ 1.0 3 Nickel

m37 42000.37¢c 1. 3 Molybdenum

el R e e sAA R R R E LA LSRR R LS

c * tally specificatiocn cards s

o e s et aa s RIS 2 R LR EA LA LA LR 2 as

fcl2z »»»>» neutron reactlon rate surface {r=4cm} <<<<<

fl1z:n 3 4 5 6 7 8 g 10 11 12
13 14 15 16 17 18 19 20 21 22
23 24 25 2%

fml2 (1) 1 1 (1 2) (1 1 102
{1 5 103} (1 6 107) L & 207 {1 7 103) (1 8 1407)
(1 & 210} (1 9 211) (1 9 212) (1 10 102) (1 11 103)
(1 1z 103} (1 13 16) (1 13 102) (1 13 103} (1 13 107)
{1 14 16} (1 14 103) (1 15 16} (1 i5 10z2) ({1 15 107}
{1 16 16} (1 16 102} (1 17 103) (1 18 16) (1 13  16)

! (1 20 51) (1 21 102) {1 22 102) (1 23 18) (1 24 1i8)
(1 33 102) (1 34 162) (1 35 102} (1 36 102) (1 37 102}
(1 38 102}

fs12 -31

fglz s e f m

al2 15.488

fo22 »»»»> rneutron energy-dependent reacticen rate surface (r=4cm) <<<<<

fz2:n 3 4 5 6 7 8 9 o 11 12
13 14 15 16 17 18 19 20 21 22
23 24 25 26

fm22 (1) 11 (11 2) (1 1 102
{15 103) (1 6 107) {1 & 207) {1 7 103} (1 8 107)
(1 9% 210) (1 9 .211) (1 9 212y (1 10 102) (1 11 103)
{1 12 103) {1 13 186) {1 13 102} {1 13 103) {1 13 107)
{1 14 16} (1 14 103} {1 15 16} {1 15 102) (1 15.107})
(1 16 16y (1 16 102} (1 17 193) (1 18 1%) (1 12 16)
(1 20 51} (1 21 102) (1 22 102) (1 23 18) ({1 24 18)
(1 33 1023 (1 34 102} (1 35 102y (1 36 102] (1 37 102}
{1 38 102}

fs2z  -31

fg22 s m e f

el2 1e-7 le-6 1le-5 1le-4 le-3 le-2 le-1 2e-1 5e-1 le+d
2e+0 Se+0 le+l 15.488

fod2  »>»»>> neutron spectrum surface (r=fcm} <<<<<

f42:n 3 g 11 14 17 20 23 25

fs42 -31 .

fo52  »»»»> neutreon spectrum-decade surface (r=4cm) <<<<<

f52:n 3 4 5 6 7 8 9 10 11 12
13 14 15 16 17 18 19 20 21 22
23 24 25 26

fs52 -31

52 1e-7 le-6 le-5 le-4 1e-3 1le-2 le-1 1 2 10 15.488

fcéd »>>»>»>> neutron spectrum cell {r=dcm) <<<<<

f64:n 51

fc74 >>»>>> neutron spectrum-decade cell (r=dom} <<<<<

£74:n0 51

aT74 le-7 le-6 le-5 le-4 1le-3 1le-2 le-1 1 2 10 15.488

fc102 »>»»> photon spectrum surface (r=dcm} <<<<<

£102:p 3 4 6 7 8 g 10 11 12
131 14 15 16 17 18 1% 20 21 22
23 24 25 26 .

2102 1.0000-02 2.0000-02 3.0000-02 4.5000-02 6.0000-02
8.0000-02 1.0000-01 1.5000-01 2.0000-01 3.0000-01
4.0000-01 5.0000-91 5.2000-01 6€.0000-01 7.0000-0%
8.0000-01 ©.0000-01 1.0000+00 1.1300+00 1.2500+00

Fig. 2.2 Continued.




1.3800+00 1.5000+00 1.7500+00 2.0000+00 2.2500+00
2.5000%00 3.0000+00 3.5000+00 4.0000+00 4.5000+00
5.0000+00 5.5G00+00 6.0000+00 6.5000+00 7.0000+00
7.5000+00 8.0000+00 9.0000«00 1.0000+01 1.2000+01
1.4000+C1

fsl0z -31

g e e LR D e

f£g0 2 m e

el 1.0010-11 3.2241-07
5.3156-07 8.7640-07 1.444%-0G6 2,3823-06 3.8278-08
£.4758-06 1.0877-05 1.7603-05 2.9023-05 4.7850-05
7.8891-05 1.3007-04 2.1445-04 3.5357-G4 5.8293-04
9.6110-04 1.2341-03 1.5846-03 2.0346-03 2.6125-03
7.3546-03  4.3073-03 5.5307-03 7.1016-03 9.1186-03
1.1709-02 1.5034-02 1.9304-02 2.1874-02 2.4787-02
2.8087-02 3.1827-02 3.6065-02 4.0867-02 4.6308-02
5.2474-02 5.9461-02 6.7378-02 7.6349-02 8.6515-02
9.8035-02 1.1109-01 1.,2588-01 1.4264-01 1.6163-01
1.8315-01 2.0754-01 2.3517-01 2.6649-01 23.0197-01
3.4217-01 3.8774-01 4.3936-01 4.9786-01 5.6415-01
£.3027-01 -7.2438-01 8.2084-01 9.3013-01 1.0540+00
1.1943+00 1.3533+00 1.5335+00 1.7377+00 1.8498+00
1.9691+00 2.0961+00 2.2313+00 2.3752+00 2.5284+00
2.6514+00 2.8650+00 3.0458+00 3.2465+00 3.4559+00
3.6787+00 3.9160+00 4.1686+00 4.4374+00 4.7236+00
L.0282+00 5.3525+400 5.6978+00 6_0652+00 6.4564+00
6.8728+00 7.3161+00 7.7879+00 8.2902+00 8.8249+00
9.3940+00 5.9999+00 1.0157+01 1.0317+01 1.0480+01
1.0645+01 1.0812+01 1.0983+01 1.1156+G1 1.1331+01
1.1510+01 1.1691+01 1.1875+01 1.2062+01 1.2252+01
1.2445+01 1.2641+01 1.2840+01 1.3042+01 1.3248+01
1.3456+01 1.3668+01 1.3883+01 1.4102401 1.4324+01
1.4550+01 1.4779+01 1.5012+01 1.5248+01 1.5488+01

fad *‘k***************i’********************i********

c * problem cutoff cards *

C R . L 2 R R s 2R R 2R R R R AR R AL R0 AL LSS

phys:n 16.0 0.0

phys:p 30.0 0 0

phys:ie  30.0 101 1 1 11

cutsn 0 0.0 -0. -0.25 s}

cut:p 0 0.0059 -0 -0.25 0

nps 4000000

ctme 1000000

o **********t*********************t*******1{******

c * user data arrays *

o ***#**********i*********t*********ii**i’*t‘k*****

{dum

rdum 0.0 0.0 0.0

sl KK I AR A I TR Eh AN E RN XX ARR NN NIRRT IR RTFh T A F AR Ak F

< * peripheral cards *

el ***!**************ir***1'tti***************i*****

prdmp 500000 500000 1 1

lost ic 10

print

Fig. 2.2 Continued.
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FHNS-GRTUNCL 58316 /Water Assembly (N125+G40)
ol
133
o 5 4 38 177 165
4 5 169 1586 300
300 2 1 30000 10 0
1 a 18 g 37
1 1 1 1
2**
1.0 51.3 0.0 0.0 6.0
T
1t
FG.0
ZE%
1I0,0 1.0 2.0 6I3.3 1117.3 1I19.3 20.3 28121.3 . 79.3
17180.3
1I81.3 3182.5 1I85.18 1156.38 3I87.58 11%0.26
7191.46 1I96.54 3197.74 1I100.42 71101.62 1I11066.7 3rie7.s
11110.58 7I111.78 1I116.86 3I118.06 11120.74 121.94
122.62 123.62 125.02 127.02 129.02 130.42 131,42 11132.1
31133.3 1I135.98 137.18 137.8¢ 138.86 140.26 142.2¢6
144.26 145.66 146.66 11147.34 31148.54 1I151.22 152.42
31I153.42 218.5
%k
F0.0
4**
2I10.0 6.0 £.383 6.7 7.3 1418.0 1138.0 1140.0 41.0
7I142.0 58.0 1I59.0 60.0
6**
1.0
7**
1.0
8835
4R1 34R4 14038
Z4R1 14R4 32Q38
38R2 1038 38R3 iQ3e 38R2 1038
38R2 1038 38R3 3038 38R2 1038
38R2 7Q38
38R2 1038 38R3 3038 38R2 1038
38R2 7038
38R2 1038 38R3 iQ3g 38R2 1Q38
38R2 7Q38
318R2 1038 38R32 3Q3e 38R2 1938
38R2 7Q38
38R2 1038 38R3 3038 ‘38R2 1038
38R2 7038
38R2 1Q38 38R3 3Q38 38E2 .1Q38
38R2 32Q38 :
953
-241 -247 -253 -258
1088
v 241 = AIR / 247 = SUS316 / 253 = H20 / 255 = SUS31é6
4I241 246 206
41247 252 2Q6
4T253 258 206
41259 264 9Q6
1138
62 4161 66 4167 72
6Z 4I163 168 41139 144 41187 192
4155 60 4197 102 41145 150
4I103 108 4I109 114 4I151 156
€2 4I1 6 4167 72
67 4T163 168 47139 144 41187 192
4155 60 4I57 102 41145 150
41103 108 41109 114 4I151 156
12 %%
ERC.0 6R3.8810-5 6R1.0400-5
6R0O.0 6R9.3405-3 6R1.5482-2 6R1.0585-3 6R1.1931-4 6R1.0341-3
6R1.0355-3 6R4.3954-5 6R1.9366-6 6R5.7504-2
6R0.0 6RE.6659-2 6R1.3329-2
6R0O.0 §R9.1455-3 6R1.5025-2 6R1.0254-3 6R1.9855-4 €RS8.1608-4
6R1.3561-3 6R4.7828-5 ©6R4.5072-6 BR5.8331-2
13%*
' LONG WATEE COOLED TARGET - ANGULAR COSINE DISTRIBUTION TABLE
-1.0 -0,996195 -0.284808 ~0.965926 -0.239693 -0.906308
-0.866025 -0.815152 -0.766044 -0.707107 -0.642788 -0.573576
-0.5 -0.4226138 ~0.342020 -0.258809 -0.173648 -0.087156
c.0 0.08715¢ 0.173648 0.258809 0.342020 0.422618
0.5 0.57357¢ 0.642788 0.707107 0.766044 0.81%152
0.866025 0.906308 (6.939692 0.965%26 0.584808 0.996195
1.0
q14**
' LONG WATER COOLED TARZET - ANGULAR SOURCE INTENSITY TABLE
1.1567 1.178% 0.97312 1.0221 0.9950Q 0.91711
0.74641 0.73360 0.79463 0.88820 1.0175 1.0581
1.0632 1.0687 1.0783 1.0727 1.0840 1.0545
1.0802 C.82512 0.93854 1.0180 1.0603 1.0782
1.0872 1.100% 1.10432 1.1113 1.1204 1.1200
Fig. 2.3 Input data of FNSUNCL for the DOT analysis of the S8316/water assembly with
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the FUSION-J3 library (125-n + 40-y).




1.121 1.12%6 1.1374
1.1312

15:—'*

© LONG WATHR COOLED TARGET

' DETECTCR NG. 37 ANGLET = 180.9
0.0 0.0 0.0
0.0 2.81332-07 1.1122E-05
1.1174K-01  S.0083=-01 2.9325Z-01
2.1223E-03  1.525%E-03 9.37362-04
1.7a2-E-04 1.8338E-04 2.320C2ZE-04
Z.24%57E-C4 2.1734E-04 8.6341E5-04
1.4116E-C3  1.4346E-03 2.1877E-03
2.5201E-03 2.8233E-03 2.96952-03
3.5154E-03 4.0251E-03 4.0676E-03
4.0598E-03 3.8351E-03 3.7352E-03
7.37218E-03 7.7382E-03 7.6206E-G3
§.9001E-03 6.5590E-03 5.9411E-G3
4.5656E-03 3.9063E-03 3.5676E-03
2.1421E-03 1.669CE-03 1.5367E-03
6.06808-G4 4.8332E-04 4.6388E-04
T 7049E-04 1.9573E-24 1.3066E-04
1 .7731E-04  $.3409E-05 7.5281E-05
3.6855E-C5  4.879BE-05 1.7405E-05
3.7830E-05 1.1205E-35 4.9533E-06
4.4221E-07 2.1665E-07 1.2984E-07
4.8207E-08 2.9786E-08 1.782:5E-08

40R0.0

' CETECTCR NG. 36 ANGLE = 175.0
0.0 0.0 0.0
0.0 3.7835R-07 1.1441E-05
1.1362F-01 5.0424E-01 2,9650E-01
2.3643E-03 1.5373E-03 1.0950E-03
1.9418E-94 2.2513E-04 2.5174E-04
2.6841E-04 2.408B8E-04 9.403BE-04
1.5187E-C3 1.5842E-03 2.22758-03
2.7587E-03 2.3745E-03 2.1518E-03
R.8329E-03 4.2131E-03 4.2484E-03
4.30558E-G3  4.0501E-03 2.9252E-03
7.8070E-03 R.1364E-03 8.0414E-03
7.1945E-03 6.8675E-03 6£.1286E-03
4.6260E-03 4.0971E-03 3.6996E-03
2.2376E-03 1.70G9E-03 1.5526E-03
5,9701E-04 4.7018E-04 4.7219E-04
1.6731E-04 1.9320E-04 1.3C40E-04
1.5279E-04 ©.8490E-05 7.8313E-05
3.4974E-0S  4.1840E-05 1.7134E-05
4.2462E-05 1.3667E-05 4.8839E-06
3.9295E-07 2.5448E-07 2.72€4E-07
7.7551E-08 4.7355E-08 2.8479E-08

40RC.0

' DETECTOR NO. 35 ANGLE = 170.0
0.0 0.0 0.0
7.0 3.6185E-07 9.5040E-06
1.5019E-01 3.5413E-01 2.5513E-01
1.9825E-03 1.2381E-03 1.2442E-03
2.0134E-04 1.904CE-04 1.3574E-04
2.8297E-04 2.3123E-04 7.8890E-04
1.1557E-02 1.2977E-03 1.632%E-03
2.1562E-03 2.3733E-03 2.7334E-03
4.5301E-03 2.3228E-03 3.3184E-03
4.8576E-03 3.3648E-03 2.3153E-G3
6.7419E-C3 6.7177E-03 7.3722E-03
5.6789E-03 5.7026E-03 5.1413E-C3
3,7424E-03  3.3807E~03 3.0274E-03
1.7138E-03 1.1776E-03 1.11%7E-03
4.4854E-G4 3.3661E-04 3.3863E-04
2.19C7E-04 1.1157E-04 4.010ZE-G%
8.6511E-05 4.8253E-05 4.7431R-05
1.7196E-05 2.2051E-05 9.4176E-C6
3.3089E-05 £.9171B-06 1.6753%E-0%
2.3745E-07 1.2144E-07 1.1283E-07
1.6531E-08 9.9574E-09 5,8651E-G9

4CR0O.0

* DETECTCR NO. 34 ANGLE = 165.0
n.n 6.0 0.0
0.0 5, 1082E-07 1.1670E-05
2,1281E-01 3.4467E-01 2.,7046E-01
1.7356%-03 1.1338E-03 7.8382E-04
1.97712-94 1.5310E-C4 1.7%63E-04
2.4874E-04 2.1519E-04 7.7115E-04
1.6457E-03  1,2748E-03 1.7166E-03
2.1251E-03 2.2543E-03 2 .5838E-03
2.9110E-C3  3.1924E-03 3.2355E-03
3.3900E-03 2.1860E-03 3.09712-03
§.2305E-03 £,4802E-03 . 6.4301E-03
5. 63117E-03 5.3303E-03 4.9C0CE-03
3, 6606E-02  3.2393B-03 2.9173E-03
1.6915F-03 1.2459%E-03 1.1716E-03
4.6392E-04 3.5134E-04 3.2277E-04

Fig. 2.3 Continued.
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1.1266

1.1284

- ANGULAR SQUERCE SPECTRESA TABELE

RO b D O i 12 LD U e L e L B W AD L wd D Pabe BRI i b o L U1 ] g L0 BO R B md L -] O

Wl WWiw PRt E WP RN D

TN N R RE R, Y o

.0

.06G9E-05
.5848E-02
.36L7E-C4
L33B6EE-04
L1876E-C3
VZ324E-03
L1546E-C2
J2428E-03
L83GEE-03
L2109E-02
L7141E-03
L174ZE-Q3
.4715E-03
.9846E-04
L1C07E-04
.BE6EE-05
.5103E-05
.2206E-05
L1197E-07
L0563E-08

e

L1589E-C5
.66B7E-G2
L021¢E-C4
.7938E-04
.26T0E-03
L2738E-03
L3321E-03
.3353E-03
.9979E-03
LB252E-03
.7872E-03
.2870E-03
L6LB8EE-Q3
.6062E-04
.0584E-04
L6966E-05
.4323E-05
L7358E-05
.3974E-07
.6972E-08
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.BBT2E-05
-4816E-02
L6672E-04
.8%87E-04
L0449E-C3
.7493E-C2
JT047E-03
.T6E26E-02
L219€E-03
\3825E-03
.B794E-03
L6121E-03
L7472E-03
,3456E-04
.6947E-05
.2276E-05
LB220E-05
.5120E-06
.6016E-U8
L3552E-08
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L06CGEE-05
.5885E-02
.8876E-04
.1663E-04
.0766E-03
L7760E-03
.5611E-03
.7441E-C3
L1018%E-G3
JO0320E-03
.6177E-03
5212E-03
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.9870E-04
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L 2T73E-04
L2298E-04
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.312858-03
L0IQ9E-C3
L8T43E-03
L3731E-03
-8645R-023
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.4885E-04
.4022E-G4
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.0575E-06
L2533E-07
.7191E-08
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.2069E-04
-1034E-03
-8232E-04
-TEEEE~04
-51B1E-03
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-5454E-03
L2533E-03
.1923%E-02
.B984E~03
L2315E-03
-28%7E-03
-4084E-04
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.2022E-04
L4930E-05
-4958E-06
.0566E-27
L6943E-08
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.8599E-04
L7208E-03
.0687E-04
L9228E-04
.3277E-03
LO090E-03
.9446E-03
L6343E-03
L5733E-03
LO115E-23
.7318E-03
L62H1E-03
.2439E-03
LA26EE-04
J1068BE-04
.4372E-05
.73962E-05
.83CCE-06
.5937E-08
\5383E-09
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.2223E-04
.78Z8E-03
.0911E-04
.TA83E-04
.32256E-03
.83C3E-03
.B428E-03
LBH03E-03
L3434E-03
.T358E-03
LB235E-03
.3047E-03
.72535-04
.1404E-G4
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.8035E-03
.2343E-03
.7017E-04
.37E9E~04
L3ZEZE-T3
.S5C3E-03
.6241E-Q3
.1732E-03
.0103E-03
-R512E-03
.8503E-03
.5E666E-03
L2317E-04
L2581E-04
.4420E-05
.3B894E-05
VA34ZE-05
L4315E-06
.9222E-08

.0

L9072E-03
.3824E-03
.C937E-04
L6516E-04
L6416E-03
.6521E-02
-8634E-03
.4384E-03
-2104E-03
L2062E-C3
L1340E-G3
.6774E-03
4667E-04
L4B16E-04
.1075E-05
J5179E-035
-8584E-05
:B091E-07
.27782E-07

.0
L7439E-03
.9255E-03
L7164E-04
L6524E-04
L1490E-03
LOCO4AE-03
.2352E-03
LS4A35E-03
L31254E-03
L9379E-03
.8717E-03
.BBE9E-03
L$356E-04
L8998E-04
.T082E-05
\B246E-05
L0355E-06
L43886E-07
.7550E-08

]

+U348E-03
.8549E-03
L3TG5E-04
.0444E-04
L0873E-03
LG1E0E-03
J990ZE-03
.3356E-03
1527E-923
L 1555E-03
.0625E-03
.S101E-02
.6782E-04
LT9TRE-04
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1.728902-04 1.1646E~04 5.0052E-05 '5.5373E-05 1.1692E-04 6.5411E-05
1.0414E-04 6.2000E-05 5.1281E-05 B2.8099E-05 ~9.3171E-05 . 4.3286E-05
2.3677E-05 3.2742E-05 1.0155E-05 2.2316E-05 2.0126E-05 1.3144E-05
3.2913E-05 9.9547E-06 2.7943E-06 . 7.1506E-06 1.9256E-06 7.22358-07
£.9051E-C7 4.32538-07 1.8%98E-(7 5.8733%E-08 .3.5327E-08 . 2.1339E-08
1.2307E-0% 7.03%90E-0% 4.0867E-0% 2.318%E-0% 3.6063E-09

40R0 .0

' DETECTOR NO. 22 ANGLE = 160.0 :
0.0 2.0 c.0 0.0 G.0 g.0
Q.0 6.74872-07 1.31812-08 8.1451E-05 5.1859E~-C4 3.0841E-033
2.1362E-91 2.9434E-01 2.15072-01 4.7857E-03 1.3%17E-03 1.5682E-03
T 4744E-03  3.7756E-04 7.33152-04 5.3407E-04 3.6160E-04 1.3845E-04
1.8629E-04 1.4586E-04 1.6584E-04 2.0120E-04 2.0772E-C4 2.3660E-04
1 .8806E-94 1.9433E-04 6.8221E-04 1.0178E-03 1.2018E-03 '9.7392E-04
9,25%81E-04 1.1802E-03 1.53832-03 1.6285E-03 1.56%6E-03 1.7448E-03
% . 7410F-03 2.0592E-03 2.18068-03 2.2943E-03 2.4707E-03 2.6902E-03
2.5402E-93 2.8614E-03 2.9290E-03 3.4241E-03 . 3.2323E-03 2.8%26E-03
2.9612E-03 2.86%5E-03 2.7537E-03 2.780DE-03 2.9558E-03 2.8356E-03
5.L665E-03 5.809SE-03 5.7228E-03 5.4298E-03 5.2356E-03 5.1995E-03
£ ,1038P-03 4.9578E-03 4.4405F-03 4.2C0698-03 3.8507E-03 * 3.5177E-03
3.3137F-03 2.894%E-03 2.6330E-03 2.2811E-03 2.0353E-02 1.7130E-03
1.58128E-03 1.1546E-03 1.0G909E-03 1.1571E-03 -8 .3544E-04 5.1003E-04
4.1282E-04 3.1477B-D04 2.7525E-04 2.5511E-04 1.87i4E-04 '1.6139E-04
1.1163E-04 1.1423E-04 4.895%E-05 5.5486E-05 .1.1391E-04 * 6.55659E-05
1.0277E-04 6.4725E-95 5.0868E-05 - 7.0970E-05  §.3075E-05 4.1826E-05
2.1246E-05 Z,7435E-05 S5.8435E-06 2.46892E-05 1.9525E-CS -1.3839E-05
2.6915E-05 1.1308E-05 23.5200B-06 6.7376E-06 2.1735E-06 3.9223E-07
Z.395%E-07 1.4161E-07 7.70398-08 7.7988E-08 5.0946E-C8 3.0673E-03
1.8100E-08 1.0424F-08 6.0555E-0% 3.4685E-0% ° 5.3803E-09

40R0.0Q

* DETECTCR NO. 32 ANGLE = 155.0 :
0.0 a.0 c.0 0.0 . 0.0 0.0
0.0 §.9751F-07 1.4586E-05 9.5698E-05 5.6608BE-04 2.6867E-02
1.9132E-01 3.9240E-01 1.66718-01 3.2048E-03 1.36178-03 1.3263E-03
1.2102E~-03 8.8958E-04 7.51028-04 4.8041E-04 3.27398-04 1.8630E-04
1.9849E-04 1.3412E-04 1.5276BE-04 1.714%E-04 -1.6488E-04 1.8827E-04
1.47278-04 1.4125E-C4  5.3666E~-04 '9,2285E-04 . 1..1113E-03 - 8.3773E-04
§.47042-04 1.0331E-03 1.3060E-03 1.4303E-03 1.3361E-03 1.3202E-03
1.54218-03 1.8882E-03 1.%012E-03 " 2,0756E-03 . 2.1427E-03 - 2,3353E-03
2.32238-03  2.5239E-03 2.614CE-03 ° 2,9561E-03 :2.83378-03  2.5353E-03
2 .A34%E-03 2.5420E-03 2.4548E-03 2.4387E-03 2.6031E-03 . 2.5276E-02
4.8102E-03 5.1441E-03 5.0656E-03 .4.8717E-03 4.7288E-03 4.6S09E-C3
4.5458E-03 4.4021E-03 3.9861E-03 - 3,7728E-03 - 3.3999E-03 3.0991E-03
2.9660E-03 2.5794E-03 2.3559E-03 . 2.0478E-03 1.7990E-03 1.5C04E-03
1.3428E-03 1.0309E-03 9.7437E-04 1.0035E-03 7.1338E-04. 4.4C90E-04
3.6019E-04 2.8148E-04 2.3747E-04 - 2.1923E-04 " 1.6562E-04 ~1.3353E-04
3.6636E-95 1.0480E-04 4.705CE-05° 4.9619E-05  1.0190FE-04 6.0504E-05
9.2283E-03 5.78B45E-05 4.5595E-05 4.8541E-05 6.929CE-05 3.2098E-05
2.3974E-05  2.2327=-05 7.0312E-06 . 2,2823E-05" .1.6930E-05 1.4584E-05
2.2501E-95 8.4404E-06 3,3708E-06 5.5248E-06 1.9803E-06 -3.1467E-07
1.1544E-07 1.1136E-07 £.8315E-08 4.0515E-08 2.0920E-08 '2.03548-08
1.2326E-08 6.5807E-0% 3.7466E-09 2.0S559E-09 2.35469E-09

40R0C .0

' DETECTCR NO. 31 BNGLE = 150.0 .
0.0 0.0 0.0 2.0 0.0 0.0
Q.0 1.12108-06 1.5006E-05 1.0060E-04 5.23:6E-04 2.2578E-02
2.2424F-01 2.7657E-01 9.8913E-02 3.56163-03 1.3244E-03 1.10432-03
5 .6955E-04 7.9390E-04 $.9932E-04 4.43498-04 3.4276E-04 1.8292B-04
2. £814F-04 1.3386E-04 1.4963E-D4 1.8128E-04 1.3764E-04 . 1.6132E-04
1.2904%-04 1.1531E-04 4.8660E-04 :8,34562-04 1.0188E-03 . 6.2732E-04
7. 4484E~-04 ©9.38558-04 1.1452E-03 1.2785E-03 ~1.1586E-0} 1%3201E-03
1.3301E-03 1.6687E-03 1.6385E-03 1.8017E-03 1.8697E-03 72.0389E-03
2.0579E-03 2.2140E-03 2.3458E-03 2,6237E-03 . 2.4751E-03 2.:236%5-03
2.3388E-03 2.2566E-03 2.1950E-03 2.1378E-03 2.2828E-03 '2.2342E-03
4.7100E-03 4.5225E-03 4.4508E-03 4.3349E-03 4:2050E-02 4.1278%-03
3.,9950F-03 3.87272-03 3.5175E-03 3.3076E-03 2.9602E-03. 2.6811%-03
7 .6115E-03 2.25972-03 2.0636E-03 1,8064E-03 -1.5735E-03 1.239305-03
1.1344E-93 ©.0201E-04 8.5516E-04 8.6443E-04  6:.0849E-04 3.8430E-04
3.11812-04 2.4748E-04 2.0782E-C4 - 1.870%E-04 1.5327E-04 1.26302-04
$.595BE-(C5 9.1231E-05 4.4963E-05 4.5554E-05 8.6432E-05 . 5./3778E-05
7.8548E-05 4.9695E-05 3.7360E-05 3.3195E-05 5.9252E-G5 3 .5652E-05
1.7453E-05 2.0Z85F-05 4.7895E-06 -+ 1.8245E-05 1.5183E-05 1.457ZE-05
1.0134E-05 7T.678ZE-06 2.BC89E-06 3.6283E-06 1.40162-06 2.63963E-07
1.1540F-07 4.7313E-08 3.6275E-08 3.7447E-08 3.0101E-08 1.6947E-08
£.5259E-0% 2.4384E-C9 1.3198E-0% 6.9724E-10. '1.0038E-09 . o

40RO .C :

' DETECTOR NO. 30 ANGLE = 145.0
0.0 0.0 0.0 2.0 0.0 0.0
0.0 1.6949F-06 2.1978E-05F 1,3643E-04 £.00312-04 2.348CE-02
2.6218E-C1 2.74CCE-01 ©5.40508-02 2.2500E-C3  1.29192-03 1.016CE-03
§.5617E-G4 7.19%0E-D4 5,32998-04 4.221CE-C4 3.4271E-04 1.9814E-04
2.3532ZE-04 1.4259F-04 1.43%60BE-04 1,7688E-04 1.2743E-04 1.262CE-C4
1.2203E-04 1.0276E-C4 4.6633E-04 8.1490E-04 9.866ZE-04 6.86162E-01
7.6303E-04 9.2414E-04 2.1079E-03 1.2367E-03 1.1608E-03: 1.2308E-03
1,24:8E-03 1.5900E-03 1.5373E-03 1.7221E-03 1.7437E-03 1.892%E-02
1.2341E-03 2.:000E-03 2.2515B-03 . 2,5008E-03 2.3C70E-03 2.1394E-03
2,47 62E-02 2.15848-03 2.1082E-03  2.0473E-03 2.1780E-03 2.1356E-03
4.0013E-03 4.30938-03 4.2048E-03 4.1103E-03 . 3.9833E-03. 3.90632-03
3 .,7%B8FE-03  3.625SE-03  3.3137E-03  3.1030E-03 2.7784E-03 2.5073E-03

Fig. 2.3 Continued.
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6933E-03  1.4796E-03

2,4569E-03 2.1258E-03 1.8209E-03 1 1.2275E-03
1.1158E-03 B8.5627E-04 8.1476E-04 8.0224E-04 5.6604E-04 3.5453E-04
2 8569E-04 2.3434E-04 1.99596E-04 1.7166BE-04 1.5059E-04 1.1994E-04
8.3085E-05 §.4877E-05 4.9478E-05 4.6774E-05 8.0741E-05 5.2202E-05
7.53114E-05 4.2304E-05 3.3567E-0% 2.8351E-05 5.3527E-05 3.0993E-05
1.6388E-05 1.8109E-05 6.9901E-06 1.7221E-05 1.4210E-05 1.3371E-05
1.7076E-05 4.4784E-06 1.5095E-06 4.4346E-06 1.6378E-06 2.6603E-Q7
8.8200E-08 1.0072E-07 1.4891E-07 1.3208E-07 8.9108E-08 4.9790E-08
2,1794E-08 1.1539E-08 6.7703E-0% 3.934%E-09 6.0322E-03

40R0 .0

' DETECTOR NO. 29 ANGLE = 140.0
.0 .0 c.0 0.0 0.0 0.0
§.37585-08 3.2259E-06 3.6848E-05 1.9696E-04 7.5786E-04 2.8071E-02
3.6635E-01 2.6706E-01 1.7009E-02 2.9138E-03 1.3014E-03 9.8%12E-04
7.9827E-04 6.6673E-04 6.0671E-04 4.1567E-04 3.3070E-04 2.1432E-04
2.4904E-04 1.5170E-04 1.5436E-04 1.4332E-04 1,2830E-04 1.1%70E-04
1.1459E-04 1.1102E-04 4.7404E-04 8.0617E-04 ©.7136E-04 6.5863E-04
5.22448-04 9.7565E-04 1.0950E-03 1.2550E-03 1.1613E-03 1.2151E-03
1.2302E-03 1.5517E-03 1.548%E-03 1.7214E-03 1.728ZE-03 1.8651E-02
2.0120E-03 2.1197E-03 2.276%E-03 2,492%9E-03 2.2883E-03 2.14308-03
2.2366F-03 2.1648E-03 2.08258-03 2.0127E-03 2.1776E-03 2.1173E-03
3.9451E-03 4.2898E-03 4.1755B-03 4.0607E-03 3.9507E-03 3.8711E-03
3.7580E-03 3.5891E-03 3.2842E-03 3.0715E-03 2.7721E-03 2.4871E-03
5 . 4433E-03 2.1114E-03 1.9100E-03 1.6739E-03 1.4547E-03 1.21%1E-03
1.1111E-03 8.6411E-C4 £.1556E-04 7.3304E-04 5.6044E-04 3.4677E-04
3 .7549E-04 2.3238F-04 2.0242E-04 1.6774E-04 1.4996E-04 1.195¢E-04
§.8578E-05 8.9432E-05 6,1748E-05 5.2939BE-05 7.9992E-05 5.4354E-05%
7.6257E-05 4.5755E-05 3.6237E-05 2.1611E-05 5.1836E-05 2.7927E-05
1.9274E-D5 1.6869E-05 7.9097E-06 1.8214E-05 1.4095E-0G5 1.1872E-05
1.8913E-05 4.2803E-06 1.3943E-06 6.0019E-06 1.6842E-06 3.9013E-07
2.0573E-07 - 3.0670E-07 2.91B2E-07 1.2486E-07 7.4879E-08 4.54%9E-08
2.6566E-D8 1.4635E-08 = 8.5884E-0% 4.9522E-09 7.6450E-09

40R0.0Q

' DETECTCOR NO. 28 ANGLE = 135.0 :
c.0 0.0 0.0 0.0 . 0.0 0.0
§.6301R-08 7.0022E-06 6.0610E-05 3.0120E-04 1.1054E-03 8.7910E-02
4.5054E-01 2.2314E-01 8.703%E-03 2.5413E-03 1.3146E-03 1.0274E-03
7.7033E-04 6.4257E-04 5.1682E-04 3.9690E-04 3.3611E-04 2.2998E-04
2 .7166E-04 1.6956E-04 1.6884E-04 1.4875E-04 1.4038E-04 1.3160E-04
1.265CE-04 1.2339E-04 5.1868E-04 8.3099E-04 9.5169E-04 6.6309E-04
8.2152E-04 9.6828E-04 1.1113E-03 "1.2520E-03 1.1899E-03 1.2335E-03
1.2741E-03 1.5875E-03 1.6245E-03 1.8028E-03 1.7928E-03 1.9302E-03
2.0497E-03 2.1811E-03 2.30368-03 2.5041E-03 2.3271E-03 2.1892E-Q3
2.2790E-03 2.1897E-03 2.0963E-03 2.0463E-03 2,.2020E-03 2.1441E-03
3.9834E-03 4.3372E-03 4.2133E-03 4.0817E-03 3.9724E-03 3.5057E-03
3.8220E-03 3.6130E-03 3.3144E-03 3.1137E-03 2.822%E-03 2.5167E-03
2.4615E-03 2.1303E-03 1.9255BE-03 1.69S9E-03 1.4891E-03 1.2549E-03
1.1354E-03 8.9488E-04 8.3718E-04 7.9595E-04 5.7350E-04 3.4863E-04
3.6964E-04 2.2675E-04 2.0970E-04 ~1.7849E-04 1.6461E-04 1.2741E-04
9,9796E-05 9.6615E-05 7.5223E-05 5.9%055E-05 7.8031E-05 5.5161E-05
7.84968-05 5.2523E-05 4.4599E-05 3.7881E-05 5.6352E-05 2.7468E-05
1.9953E-05 1.7650E-05 1.0450E-05 1.7764E-05 1,3308E-05 1.2003E-05
1.91388-05 4.9426E-06 1.1253E-06 6.6121E-06 2.0351E-06 7.2357E-07
1.2222E-06 6.9884E-07 2.5650E-07 1.2777E-07 8.1596E-08 4.9696E-08
7 6194E-08 1.6330E-08 2.6405E-0% 5.6648E-09 8.9422E-09

40R0 .0

' DETECTOR NO. 27 BNGLE = 130.0
a.0 0.0 0.0 . 0.0 0.0 0.0
2.23558-07 1.3846E-05 ©.7231E-05 4.9304E-04 4.380%E-03 1.5888E-01
§.9957E-01 1.2934E-01 5.962%E-03 2.2007E-03 1.3388E-03 1.0226E-03
7.54458-04 5.9669E-04 5.2290E-04 3.8106E-04 3.182SE-04 2.3544E-04
2.5732E-04 1.7797E-04 1.7706E-04 1.5935E-04 1.5720E-04 1.4166E-04
1.3660E-04 1.3429E-04 5.6647E-04 B8.3879E-04 9.1136E-04 6.5701E-04
8.6825E-04 $.8927E-04 1.1B26E-D3- 1.3017E-03 1.2510E-03 1.2741E-03
1.3552E-02 1.6826E-03 1.7276BE-03 1.9284E-03 1.8946E-03 2.0313E-03
2.1083E-03 2.2246E-03 2.3216E-03 2.5221E-03 2.3616E-03 2.23%0E-03
2.3086E-03 2.2094E-03 2.1091E-03 2.0756E-03 2.2469E-03 2.1756E-03
4.0428E-03 4.4142E-03 4.2651E-03 4.1176E-03 4.0365E-03 3.9712E-03
3.6220E-03 3.6633E-03 3.3799E-G3 3.1996E-03 2.9137E-03 2.59728-03
2.5078E-03 2.1761E-03 1.96%1E-03 1.7425E-03 1.5346E-03 1.2927E-03
1.1557E-03 9.3503E-04 §.6925E-04 §.187GE-04 6.0651E-04 3.673BE-04
2.8595E-04 2.3679E-04 2.0954E-04 1.7714E-04 1.7163E-04 1.3969E-04
1.1067E-04 1.0034E-04 8.4935E-05 6.63%03E-05 7.9046E-05 5.6364E-05
g .5317E-05 5.9717E-05 5.2391E-05 4.5358E-05 G5.7759E-05 31.0117E-05
2.6913E-05 2.0625E-05 1.2185E-05 1.8482E-05 1.4476E-05 9.8925E-06
1.85898-05 5.0499E-06 2.0118E-06 8.0633E-06 3.2367E-0¢ 3.1658E-06
1.1346E-06 3.5995E-07 1.2803E-07 7.6927E-08 5.1571E-08 3.1477E-08
1.8237E-08 9.7204E-09 5.6876E-09 3.2586E-09 5.5706E-09%

40R0.C

' DETECTOR NO. 26 ANGLE = 125.0
6.0 0.0 0.0 0.0 : 0.0 0.0
§.5582E-07 2.2739E-05 1.3161E-04 7.7918E-04 6.1183E-03 3.1671E-01
5. 9319E-01 1.9254E-02 4.254%E-03 1.8912E-03 1.2685E-03 9.9572E-04 |
7.1559E-04 5.6036E-04 5.0357E-04 3.61i3E-04 2,8606E-04 2.4805E-04
2 55R1E-04 1.8159F-04 1.651%E-04 1.5199E-04 1.6071E-04 1.4352E-04
1.36658-04 1.4310E-04 5.7015E-04 8.1935E-04 9.136%E-04 6.8028E-04
8. 9815E-04 1.0154E-03 1.283%9E-03 1.3774E-03 1.3314E-03 1.3337E-03
1.4193E-03 1.6868E-03 1.709CE-03 1.9331E-03 1.8861E-02 2.0201E-03
3 .0664E-03 2.2012E-03 2.2858E-03 2.4728E-03 2.3247E-03 2.2206E-03

Fig. 2.3 Continued.
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2.27968-03  2.1704E-03 2.0723E-03 2.0613E-03 2.2326E-03 2.1488E-03
3.9762E-03 4.3458E-03 © 4.2034E-03 4.0661E-03 3,9872ZE-03 3.52B86E-03
3.8837E-03 3.6131E-03 3.3366E-03 3.1493E-03 2.8801E-03 2.5846E-03
2.4304E-03 2.1592E-03 1.9439E-03 1.7274E-03 1.5326E-03 -1.3002E-03
1.1447E-03 9.39C5E-04 §.6726E-04 8.1126E-04 6.1134E-04 3.6682E-04
2 .8080E-04 2.3767E-04 2.1721E-04 1.8225E-04 1.7178E-C4 1.3587E-04
1.0931E-04 1.0084E-04 2.0884E-05 7.4498E-05 8.6072E-05 5.5279E-05
8.6327E-05 5.7765E-0% G5.%750E-05 4.8184E-05 5.8773E-05 3.7165E-05
3.1479E-05 1.8343E-05 1.0464E-D5 1.7527E-05 1.5228E-05 1.1005E-05
1.9083E-05 §.1425E-06 2.2032E-06 1.0534E-05 6.3183E-06 2.2435E-06
6.1526E-07 1.8923E-07 4.318%E-0D8 2.6625E-08 2.0829E-08 1.2829E-08
6.9831E-09 2.9984E-09 1.62%6E-09 8.29%94E-10 1.6024E-03

40R0.C

' DETECTOR NG. 25 ANGLE = 120.0
0.0 0.0 0.0 9.0 0.0 0.0
2.2944E-06 3.3811E-05 2.0585E-04 1.5900E-03 7.8871FE-03 5.6856E-01
3.4946E-01 7.6500E-03 3.1351E-D3 1.6418E-D3 1.2196E-03 9.4631E-04
§.8750E-04 5.2345E-04 4.6385E-04 3.3053R-04 2.6771E-04 2.3717E-04
2.3658E-04 1.8547E-04 1.5747E-04 1.48398E-04 1.5736E-04 1.4083E-04
1,3291E-04 1.4087E-04 5.5408E-04 8.4586E-04 9.6960E-04 7.7944E-04
3 .8683E-04 1.0752E-03 1.2825E-03 1.3533E-03 1.3243E-03 1.3264E-03
1.4078E-03 1.6601E-03 1.6755E-03 1.8912E-03 1.8535E-03 1.9788E-03
1.9998E-03 2.1421E-03 2.1830E-03 2.3886E-03 2.2551E-03 2.1527E-03
2.2215E-03 2.1034E-03 2.0160E-03 2.0111E-03 2.1694E-03 2.0831E-03
3.85732E-03 4.,2221E-03 4.0743E-03 3.9483E-03 3.8728E-03 3.8028E-03
3.76988-03 3.4982E-03 3.2364E-03 3.0578E-03 2.7958E-03 2.5238E-03
2.4336E-03 2.1076E-03 1.8878E-03 1.6749E-03 1.4965E-03° 1.2732E-03
1.1155E-03 9.3412E-04 8.5527E-04 7.7762E-04 5.8585E-04 .3.4910E-04
2.7138E-04 2.4068E-04 2.1652E-04 1.7720E-04 1.6964E-04 1.3553E-04
1.0859E-04 1.0309FE-04 8.9797E-05 7.1544E-05 8.7058E-05 6.2362E-05
§.9898E-05 6.1702E-05 5.9993E-05 4.5523E-05 5.5730E-05 3.6701E-05
2.9748E-05 1.5837E-05 1.1124E-05 2.,2795E-05 1.422%E-05 B8.8521E-06
1.9648E-05 5.1785E-06 5.5667E-06 7.2296E-06 6.5238E-06 2.9807E-06

- 5,7638E-07 1.8522E-07 7.1894E-08 4.5585E-08 3.1981E-08 1.35536E-08
1.0981E-08 ©5.5515E-0% 3.16CSE-09 1.78%7E-09 2.B533E-09

40R0.0

' DETECTOR NO. 24 ANGLE = 115.0
0.0 0.0 0.0 0.0 0.0 1.4415E-08
4.4834E-06 4.7137E-05 3.0702E-04 2.8316E-03 1.86l9E-02 8,4273E-01
8.1891E-02 4.7301E-03 2.4430E-0G3 1.5379E-03 1.148%E-03 8.7505E-04
6.40238-04 4.8227E-04 4.3108E-04 3.0496E-04 2.5063E-04 2.3437E-04
2.3187E-04 2.0034E-04 1.5201E-04 1.5186E-04 1.6844E-04 1.4502E-04
1.3759E-04 1.4760E-04 5.705S5E-04 ©.7709E-04 1.0182E-03 B.6560E-04
1.0445E-03 1.1305E-03 1.2765E-03 1.3224E-03 1.3054E-03 1.3152E-03
1.3994E-03 1.6094E-03 1.6300E-03 1.8327E-03 1.8031E-03 1.9288E-03
1.9485E-03 2.079%E-03 2.1175E-03 2.3097E-03 2,2058E-03 2.1046E-03
2.1662E-03 2.0429E-03 1.9604E-03 1.$571E-02 2.0855E-03 2.0126E-03
3.7415E-03 4.1118E-03 3.9645E-03 3,8493E-03 3.7739E-03 3.7071E-03
3.6781E-03 3.4034E-03 3.1671E-03 3.0000E-03 2.7342E-03 2.4611E-03
2.3599E-03 2.0534E-03 1.8553%E-03 1.6405E-03 1.4539E-03 1.2337E-03
i.0920E-03 $.2547E-04 §.4566E-04 7.5657E-04 5.7723E-04 3.5307E-04
2,7371E-04 2.2411E-04 1.9684E-04 1.7383E-04 1.7130E-04 1.3713E-04
1.0535E-04 1.0217E-04 9.18i%E-05 7.0141E-05 8.3613E-05 6.3252E-05
9,2454E-05 §6.7626E-05 5.7599E-05 4.471%E-05 5.5483E-05 3.7441E-05
2.8970E-05 1.6255E-05 1.2075E-05 2,3158RE-05 1.5932E-05 9.1442E-06
2.0923E-05 7.3523E-06 7.5554E-06 7.5417E-06 6.3468E-06 1.4703E-06
4.2676E-07 2.5603E-07 1.2244E-07 7.5931E-08 4.9930E-08 3.0287E-08
1.754DE-08 9.4677E-09 5.5093E-0% 3.1850E-09 5.2187E-09

40R0.0

' DETECTOR NO. 23 ANGLE = 110.0
0.0 0.0 0.0 c.0 0.0 2.8857E-08
§.4050E-06 &.7246E-05 4.9937E-04 6.4064E-03 6.9774E-02 8.8061E-01
5.2306E-03 3.193%9E-03 1.9961E-03 1.4631E-03 1.1140E-03 8.1587E-04
S.9222E-04 4.5432E-04 4.0108E-04 2.8284E-04 2.3983E-04 2.5734E-04
7.4407E-04 2.2296E-04 1.B8480E-04 1.7862E-04 1.9698E-04 1.7189E-04
1.6452E-04 1.7347E-04 6.6770E-04 9,1612F-04 9.8309E-04 B8.5031E-04
1.0275E-03 1.1093E-03 1.2229E-03 1.2982E-03 1,2804E-03 1.293CE-03
1,3701E-03 1.5650E-03 1.6Q12E-03 1.7724E-03 1.7563E-03 1.8%26E-03
1.9026E-03 2.0i89E-03 2.0568E-03 2,2317E-02 2.1508E-03 2.0385E-03
2.1040E-03 1.9725E-03 1.9102E-03 1.9021E-03 2.0363E-03 1.9592E-03
3,6355E-C3 4.0035E-03 3.8620E-03 3.7363E-03 3.6580E-03 3.5985E-03
3.5666E-03 3.2867E-03 3.0703E-03 '2.9282E-03 2.6590E-03 2.3968E-03
2.3009E-03 2.0002E-03 1.73962F-03 1.594%9E-03 1.4262E-03 1.2106E-03
1,0581E-03 8.9560E-04 8.0717E-04 7.3452E-04 5.5559E-04 3. 4747E-04 .
2.77558-04 2.2014E-04 1.9227E-04 1.7518E-04 1.6971E-04 1.3485E-04
1.0258E-04 9.6823E-05 8.8230E-05 6.5954E-05 8.08%7E-05 6.16%7E-05
9.1331E-05 7.1904F-05 5.6933E-05 4.3038E-05 5.0421E-05 3.4796E-05
3.6050E-05 1.9702E-05 1.456%E-0S 2.2191E-05 1.,3973E-05 8.5006E-06
2.0144E-05 8.7232E-06 6.8648E-06 6.3568E-06 3.2782E-06 2.5051E-0%
1.0405E-06 2.5855E-07 1.0838E-07 6.6257E-08 4.380SE-08 2.6631E-08
1.538CE-08 8.2296E-09 4.7720E-09 2.7%6%E-0% 4.7150E-09

40R0.0

' DETECTOR NO. 22 ANGLE = 105.0
9.0 0.0 0.0 0.0 0.0 2.4873E-Q7
1.2231E-05 ©.2865E-05 8.7947E-04 1.3776E-02 5.4827E-01 4.0248E-01
4.2705E-03  2.3001E-03 1.7099E-03 1.4454E-03 1.098%E-03 7.5577E-04
5. 4657E-04 4.3171E-04 3.7012E-04 2.747ZE-04 2.4669E-04 2.6774E-04
2.46338-04 2.3636E-04 2.0276E-04 1.9013E-04 2.0703E-04 1.8552E-04
1.7636E-04 1.9123E-04 7.1085E-04 8.9644E-04 09.4240E-04 §.7186E-04

Fig. 2.3 Continued.




LB2238-0G4
.33282-03
L8420E-03
.04318-03
L5061E-03
LAGD1E-D3
L22Z2C0E-03
LU239E-G3
L6637E-04
LBI24AE-05
.3587E-05
L9982E-05
.8551E-05
L0289E-06
.8995E-09
40R1 .0
' DETECTOR NO.
.0
L9288E-05
.8787E-03
.395CE-04
L4018E-04
LTZ206E-04
L5CS6E-04
LZB54E-02
.7847E-03
L9710E-03
L3926E-03
L3436E-03
L1482E-03
LI183EE-04
.4811E-04
.1237E-05
LACE60E-05
.78645-C5
.74878-05
.0648E-06
.1878E-08
40R0D.0
' DETECTGR NO.
-0
.9778E-05
.1418E-03
.285%5E-04
.2306E-04
L691BE-04
.9015E-04
.2344E-G3
.7O0QE-03
LB24EE-03
.242CE-03
L1738E-03
.02358E-03
L1460E-04
.2585E-04
.2428E-05
.5024E-05
L6509E-05
.8482E-05
37ECE-06
L.3026E-08
40R0.0
' DETECTOR NO.
-C
.53048-05
L6714E-03
L2066E-04
L1967E-04
.5B26E-04
L90LEE-04
L12082-03
.528%E-03
.6871E-03
.DU85E-G2
LT96TE-C3
LT6TE-Q3
.CO50E-04
.0319E-04
LIR2BE-0B
L8236E-15
L2281E-05
L63CBE-05
L3Z30E-C9
1.7%933E-08
40R0.0Q
‘ DETECTOR NO.
0.0
4.9:11E-05
1.4338E-02

B Yo I Ts SIS PR I O S S )

P e R D B O B LI GHES F E A = B TR B O

SR RIS U o VS )

el RS - RS TSI SR VRPN T

I AP NPl S S N N e e i U LR =)

1.078GE-03 1.1703E-03
1.30C8E-03 1.337iF-03
1.3487E-3 1.28298-03
1.5088E-03 1.84422-03
3.8795E-C3  3.7337E-13
3.1937E-03 2.98Z3p-03
1.92728-03  1.7283E-03
B.71%4E-04 7.80ZEE-04
2.,1345E-04 1.8906E-04
8.40378-35 B8.7157%-05%
£.9867E-156 5.6188E-0%
2.0273B-0% 1.370ZE-05
1.0498E-05 4.8483E-08
1.7426E-07 5.25508-08
3.8570E-0% 2.1661E-08
21 ANGLE = 100.0
u.n 0.0
1.7547E-04 I.80D57E-Q3
1.8119E-03 1.5798E-03
4,3129E-04 3.7038E-04
2.2862R-04 2,0259H-04
1.8755E-04 6.9083E-04
1.0568E-23  1.1042E-03
1.4376E-33 1.3100E-03
1.8966E-03 1.9153E-03
1.8495E-03 1.7900E-03
3.7559E-03 3.6134E-03
3.0840E-03  2.8801E-03
1.8546E-03 1,47108-03
8.3622E-04 7.33378-04
2.C853E-04 1.8748E-04
7.7455E-05 B8.2274E-0G5
7.3440E-C5 £.0267E-05
1.8719E-05 1.5473E-05
1.0095E-05 4.8414E-06
2.2204E-07 8.2337E-08
6.3301E-0% 3.£336E-09
2 ANGLE = 95.0
g.C 0.0
2.5477E-04 3.3630E-03
1.487.E-03 1.4673E-0C3
4.2708E-04 3.6821E-C4
2.2121iE-04 1.99B80E-04
1.8426E-0C4 6.7558E-04
9,%780E~-04 1.0433E-G3
1.3704E-03 1.4148E-03
1.8129E-03  1.828C0E-03
1.772%E-C3 1.7187E-03
3.5927E-03 3.437CE-03
2.9484E-03  2.7409E-C3
1.7507E-03 1.56%2FE-03
7.8486E-04 7.09B1lE-04
1.%871E-04 1.32008-04
7.833CE-95 7.96308-05
§.2AC9E-05 5.5296E-05
1.4645E-05 1.Z265E-05%
6.2082B-06 5.3262%-0%
1.C828E-06 2.08342-07
1.2C06E-08  7.0.08E-05
19 ANGLE = 399.0
2.0 0.0
4.30447-04 4 .,5Z15%E-03
1.2353B-03 1,3836E-03
4.Z389E-04 3.6410E-04
2.1217E-04 1.83963E-04
1.6668E-04 5.3204F-04
9.6558E-04 9.€664E-04
1.2207E-02 1.2733E-02
1.62248-03 1.6339E-03
1.5817E-03 1.54CHE-03
3.1983E-03 3.068%4E-03
2.6C78E-03  2.4184E-03
1.5352E-03  1.37728-43
5.8155E-04 6.1733E-04
1.7180%-04 1.35901E~04
£.95098-05 6.9588E-C5
%,52228-05 4.25C0E-05
1.5ZE1E-05 1.0Z69E-05
£.G6IRE-06 4.8678E-06
1. 0470E-06 1.3881E-07
1.1210E-08 §6.£058E-09%
i8 ANGLE = 8.0
a.0 .0
5.05%9F-04 £.8726E-03
1.1707.E-D3 1.3483E-C3

Fig. 2.3 Continued.
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.9305E-03
.B309E-03
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-2711E-04
LT947TE-05
JT3018-0%
L3I33E-02
.0BOSE-05
.5%088-07
-5610E-09
G.C
JZTECTOR NO.
.Q
.982Z5E-04
.2385E-03
.6608E-04
-4465E-04
LE8398-04
.6874E-04
.2530E-03
.6411E-032
.7895E-03
.1C8%E-02
.COS4E-03
.8820E-03
.6628E-04
L3276E-04
.0381E-05
.2B60E-J5
L5027E-05
.1955E-D5
.3154E-07
7.7811E-08
40R0 .0
* DETECTCR NO.
2.0
.51232E-04
.1994E-03
L46G92E-04
L3976E-04
L6845E-04
.8037E-04
LZ445E-03
L64%4E-03
.7845%E-93
L1275E-03
.C324E-02
LBO98IE-03
L8371E-04
.3361E-04
.1668E-05
.3283E-05
LO825E-05
.31322E-05
-89873E-07
LBA23E-08
40RQ .0
' DETECTCOR NO.
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4.1977E-04 3.5503E-04
2.1070E-04 1.86642-04
1.6826E-04 6.33663-04
3.8543E-04 9.8212E-04
L.2663E-03 1.3Z01E-03
1.6281E-03  1.6405E-03
1.6004E-02 1,5535E-03
3,1741E-03 3.019BE-03
2.5510B-C3  2.3652E-03
1.5038E-03 1.3386E-03
£.5809E-04 6.0815E-04
1.7238E-04 1.£174E-04
6.7549E-05 7.2033B-05
6.1868E-05 4.26539E-05
1.55138-05 1.2455E-05
5.3%468-06 5.1503E-06
3.6439E-07 5.5582E-07
©.5458E-0% 5.6370E-D9
1 ANGLE = 80.0
0.0 2.0
1.6538E-03 1.0816E-01
1.1402E-33 1.3148E-03
4.3299E-04 3.75860E-04
2.1510E-04 1.%088E-04
1.7360E-04 6.6292E-04
1.0191E-03 1,0347E-03
1.327%E-03 1.3772E-03
1.7024E-03 1.7138E-93
1.6764E-03 1.619ZE-03
3.3236E-03 3,1819E-03
2.7131g-03 2.5184E-03
1.52098-03 1.4219E-03
7.0931E-04 6.4839E-04
1.8667E-04 1.5855E-04
8.08068-05 7.6735E-05
6.56138-05 5.3394E-05
1.8132=2-05 1.49158-05
9.64452-06 5 ,7105E-06
Z.8838E-07 4.9062E-Q7
5.38972-09 3.08239E-09
1€ ANGLE = 75.0
Q.0 0.0
2.5265E-03 3.5056E-01
1.1170E-03 1.2420E-03
4,3968E-04 3.7872E-04
2.14548-04 1.9569E-04
1.78278E-04 6.7726E-04
1.0Z37E-03 1.0587E-03
1.3543E-03 1.3871E-03
1.7332E-03 1,72%5E-03
1.7023E-03 1.6464E-03
3.4103E-03 3 .2748E-03
2.,7878E-03 2.5935E-03
1.6456E-C3 1.470%E-03
7.48178-04 4.8J2B5E-04
1.9360E-04 1.6598E-04
8,21:6E-05 8.0541E-0S
6.5677E-05 5.6538E-C5
1.8536E-05 1.2040E-05
9,3876E-06 6.5787E-06
2.5708E-07 1.0707E-07
4.7237E-U8 2.8465E-C8
5 ANGLE = 70.0
0.0 0.0
4.7888E-02 5.7281E-01
1.0713E-03 1.1364E-03
4.302CE-04 3.7762E-04
1.3646E-04 1.9345E-04
1.7878E-04 6.7576E-04
1.0131E-03 1.0346E-03
1.3627E-03 1.4025E-03
1.7320E-03 1.72%3E-03
1.7087E-03 1.6493E-03
3.4198E-03 3.29%1E-03
2.8076E-03 2.6166E-03
1.6671E-03 1.4915E-03
7T.6388E-04 6.88%9%E-04
2.05478-04 1.7987E-04
8.,1336E-05 7.8904E-05
£.99418-05 5.5292E-05
1.84328-05 1.,9671E-05
7.93153-06 6.9761E-36
2.500528-07  1.31328-07
4.7359B-08 2.5614E-08
14 ANGLE = 65.0
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1.0360E-01 3.9431E-01 4.5995E-01 4.1881E-02 3.7296E-03 1.5312E-03
1.0673E-03 §.6853E-04 8.6461E-04 9.1042E-04 9.7223E-04 7.8333E-04
4.9395E-04 3.5350F-04 3.1187E-04 2.9130E-04 2.3041E-04 2.4749E-04
2.,38498-04 2.0849E-04 2.0425E-04 2.2271E-04 2.32591E-04 2.1382E-04
1.93548-04 1.9858E-04 7.6865E-04 7.7927E-04 8.7092E-04 8.8183E-04
9.2347E-04 1.0026E-03 1.0176E-03 1.0749E-03 1.0825E-03 1.1210E-03
1.1982E-031 1.3280E-03 1.3668E-03 1.4442E-03 1.4927E-03 1.5537E-03
1,.6002E-03 1.70S0E-03 1.6875E-03 1.7623E-03 1.7645E-03 1.7236E-03
1.7336E-03 1.6827E-03 1.6075E-03 1.6019E-03 1.68B8iE-03 1.6504E-03
3.0738E-03 3.3814E-03 3.2615E-03 3.077SE-03 3.059CE-03 3.0505E-02
3.0073E-03 2.7769E-03 2.5694E-03 2.441%E-03 2.1988E-03 1.9854E-03
1.8687E-03 1.6393E-03 1.4838E-03 1.3380E-03 1,1728E-03 1.0063E-03
8.6956E-04 7.5608E-04 6.9336E-04 6.3247E-04 5.0724E-04 2.9806E-04
2.31863E-04 2.0210E-04 1.7402E-04 1.5606E-04 1.3090E-04 1.1074E-04
9.9812E-05 8.8783E-05 8.6213E-05 B.1647E-05 7.6750E-05  5.2700E-05
8.1286FE-05 6.8496E-05 7.2987E-05 4.94%0E-05 4.5485E-05 2.9055E-05
2.3067E-05 1.9540E-05 2.0037E-05 2.3146E-05 1.7797E-05 1.3401E-05
2.2731E-05 9.6903E-06 6.8688E-06 8.7348E-06 1.2134E-06 3.5725E-07
2.4045E-07 2.1997B-07 1.6512E-07 1.0378E-07 6.2541FE-08 3,7647E-08
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2.5858E-03 2.7584E-03 2.5523E-03 2.4249E-03 2,1785E-03 1.9525E-03
1.8354E-93 1.6336E-03 1.4832E-03 1.3306E-03 1.1709E-03 1,0042E-03
B.7870E-04 7.5714E-04 6.8492E-04 6.2603E-04 5.1249E-04 2.9945E-04
2.2841E-04 1.9410E-04 1.7445E-04 1.5113E-04 1.2869E-04 1.1623E-04
1.0409E-04 9.4238E-05 8.6824E-05 7.7165E-05 7.4482E-05 5.7007E-05
9.1044E-05 7.2310E-C5 £.3541E-05 4.5727E-05 4.5969E-05 3.2256E-05
3.3603E-05 1.7262E-05 2.1740E-05 2.3276E-05 1.5754E-05 1.6049E-03
2.4448E-05 B8.9675E-06 6.5154E-06 8.4586E-06 1.3307E-06 4.0630E-07
2.6942E-07 2.3497E-07 1.7611E-07 1.0784E-07 6.50C0E-08 3

.G156E-08

Fig. 2.3  Continued.
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W4256E-01
L1384E-03
.7798E-04
-6174E-04
-3940E-04
L5941E-C4
L1479E-03
.5829E-03
L6677E-03
L9444E-C3
.BE9SE-G3
.TG98E-03
L3201E-C4
L2EGT7E-CG4
.7885E-05
.IS8ZE-05
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1.4243E-08 8.3154E-09
10 ANGLE = 45.0
0.0 0.0
4.4411E-01 2.6127E-01
B.2468E-04 7.4529E-04
3.0710E-04 2.6233E-04
1.7785E-04 1.7364E-04
1.7926E-04 6.8096E-04
1.0062E-03 1.0458E-03
1.3269E-03 1.3579E-03
1.6852E-03 1.64456E-03
1.6444E-03 1.5752E-03
3.3351E-C3 3.2137E-03
2.72%7E-03 2.5412E-03
1.6221E-03 1.473%5E-03
7.6241FE-04 6.9005E-04
1.9833E-04 1.7511E-04
9.5500E-05 8.6911E-05
7.4430E-05 6.7446E-05
1.6642E-05 2.0401E-05
9.0416E-06 6.0714E-06
1.7280E-07 1.3520E-07
1.0855E-D8 6.3268E-09
3 ANGLE = 40.0
0.0 0.0
4,6378E-01 1.6850E-01
8.5858E-04 6.9993E-04
2.9565E-04 2.5043E-04
1.6345E-04 1.6161E-04
1.7462E-04 6.4380E-04
9.7%08E-04 1.0783E-03
1.3285E-03 1.3615E-03
1.6717E-03 1.6370E-03
1.6353E-03 1.5566E-03
3.3042E-03 3.1761E-03
2.7098E-03 2,5171E-03
1.6182E-03 1.4688E-03
7.7426E-04 6.9665E-04
2.0155E-04 1.7450E-04
8.7624E-05 8.4361E-05
7.4686E-05 6.7448E-05%
1.7143E-05 2.0718E-05
1.3358E-05 6.1917E-06
2.0224E-07 1.5484E-07
1.2315E-08 7.1074E-09
3 ANGLE = 35.0
0.0 0.0
4.3809E-01 1.1940E-01
8.1603E-04 6.8095E-04
2.9282E-04 2 .4283E-04
1.5014E-04 1.4986E-04
1.6300E-04 5.9247E-04
9.4578E-04 1.0647E-02
1.3331E-03 1.3%24E-03
1.6683E-03 1.6326E-03
1,61%7E-03 1.5347E-03
3.2754E-03 3.1564E-03
2.6837E-03 2.,4896E-03
1.6152E-03 1.4551E-03
7.4843E-04 6.8634E-04
2.0274E-04 1.7747E-Q4
B.363%9E-06 7.6711E-05
7.9701E-05 6.S887E-05
2.1616E-05 2.0341E-05
$.7950E-06 7.7113E-06
1.5413E-97 1.1587E-07
8.8523E-09 5.1182E-09
7 ANGLE = 30.0
3.¢C .0
3.5342E-01 1.1747E-01
7.7202E-04 6.7450E-04
2.8679E-04 2.361¢E-04
1.4281E-04 1.4237E-04
1.5677E-04 5.6929E-04
$.2590E-04 1.0342E-02
1.3096E-03 1.38%93F-03
1.6731E-03 1.6451E-03
1.6241E-G3 1.5243E-03
3.2511E-03  3.1372E-03
2.6609E-03 2.4700E-03
1.59920E-03 1.4435E-03
7.2743E-04  £.7333E-04
2.0056E-04 1.7503E-04
8.2814E-05 8.0720B-05
7.5921E-05 7.3410E-05
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.5845E-03
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.1715E-03
.8126E-04
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1.1347E-03
1.5452E-03
1.678C0E-Q3
1.6312E-03
2.9925E-03
1.9214E-03
9.9937E-04
2.9491E-04
1.1638E-04
5.7068E-05
3.1365E-05
1.2511E-05
9.3249E-07
3.0050E-018

1.0331E-01
1.3190E-03
7.6692E-04
\9152E-04
.7757E-04
.5586E-04
.1444E-03
.5481E~03
.6592E-03
.6243E-03
.9598E-03
.9087E-03
.7T603E-04
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.1154E-04
.873383-05
.4191E-05
.2117E-05
.3598E-07
.4255E-08
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.5986E-01
.32B3E-03
.6990E-04
.758BE-04
.6543E-04
.189%E-04
.1233E-03
.5621E-03
.64%81E-03
.6091E-03
L9339E-03
.3944E-03
.6810E-04
LBGETE-04
.0975E-04
L3120E-05
.0345E-05
.7597E-06
.1282E-06
.5585E-08
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L0312E-01
.4204E-03
.74238-04
LB525E-04
LB983E-04
LB659E-04
.0973E-03
.533%E-03
.6530E-03
.6910E-03
.8942E-D3
.8753E-03
L5419E-04
.8857E~04
.1C10E-04
.9752E-05
L0B71E-05
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.7806E-C5
.1185E-05
L3175E-07
.4208E-08
A0RG .0
DETECTOR NO.
.0
,3095E-01
.12835E-02
.3503E-04
.49C01E-24
L301BE-04
.308€E-24
L1182E-03
.5813E-03
LG6J6E-023
.92755-03
.8305E-03
.755BE-03
.3558E-04
.25488-04
.0483E-04
.9T702E-0%
.3431E-05
.7808E-15
7261E-07
.1067E-08
40R0.0

' CETECTOR NO.
.0
L1814E-G1
.1025E-C3
L0512E-04
.4733E-04
L3504E-04
.5448E-04
.D924E-03
.5684E-D3
.6345E-03
.9180E-03
LBOETE-03
LT446E-03
L1769E~-04
.3180E-04
.C456E-C4
BBEEE-CE
L5B10E-05
L§L39E-CE
L1278E-06
.2685E-08
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LS410E-C1
.J759E-G3
L2071E-04
L4473E-04
L3192E-C4
LTa27E-04
.C707E-03
.5526E-03
L6134E-03
.80Z5%E-03
L1857E-03
LTI5GE-03
LJ663E-04
.2354E-04
.0B23E-C4
.SECTE-CS
LB2612-05
.98158-05
L2480E-07
JA27%E-08
40R0.0

' DETECTOR NO.

0.0

LT951E-01
.0686E-03
L212BE-04
.3708E-04
L2701E-04
.5623E-04
L0525E-03
.5434E-03
LE€010E-C3
L3B824E-03
.7800E-03
LT137E-23
LJ149E-04
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0

L3508R-05  2,0883E-05
L3356E-06 4.9158E-0%
L8993E-37  1.7327E-C7
L1587B-09  4.74672-03
6 ANGLE = 25.0
0 0.0
J3021E-C1 3.3985E-22
L34542-04 6.8873E-04
.83948-04 2.3034E-04
L3575E-34 1.3328E-04
.5184E-34 5.4781E-04
L1C07E-04  1.0036E-03
L2864E-03  1.3749E-03
.66B3E-03F 1.6411Z-03
L6219E-03 1.52Z0E-03
,24332-03 3.1132E~03
,6224F-03  2.4450E-03
L5741E-03  1.4265E-03
L2603E-04  6.5534E-04
L90472-04  1.7006E-04
.04428-05 B8.1647E-05
L0144E-05 6.8B029E-05
2742E-95 2.16BCE-05
L0298E-05 5.2454E-06
LT1FOE-07  2.252CE-Q7
,2426E-08 7.24B80E-09
5 ANGLE = 20.0
0.0
.8291E-C1 3.49%05E-02
LBET0E-C4  6.5120E-04
.831LlE-04 2.1602E-04
.3661E-04 1.32835E-04
.5183E-D4 5.4516E-04
L3578E-04  9.8190E-04
.2622E~C3 1.3534E-03
LE4BBE-03 1.6149E-03
L6064E-03  1.5130E-03
.22972-03  3.0%38E-Q3
LB012E-03 2.4296E-03
,5571E-03 1.4158E-03
.1642E-04 6.4228E-04
.9441E-C4  1.71534E-04
.G439E-05  7.7558E-03
L004€¢E-05 ©.6837E-05
.9527E-05 1.8963E-05
L1218E-05 5.3872E-06
.5364E-07 3.3031E-07
.9477E-08 1.1495E-08
4 ANGLE = 15.0
o] 0.0
.8455E-01 3.2023E-02
LT03LE-C4 6.6643E-04
LE768E-C4 2.0132B-04
,3321E-C4  1.2870E-04
L4871E-C4 5.3126E-04d
L9178E-C4  9.698%E-04
L2298E-03  1.3213E-03
L6304E-03  1.5327E-03
L5BE3E-03  1.5077E-03
.20968-23 3.0B0%E-03
.58618-03 2.4237BE-03
L5415E-03 1.4042E-03
L0323E-04 6.Z446FE-04
.9424E-04 1.7C44E-04
.4122EB-05  7.4565E-35
L7757E-0C5  6.2308E-05
.7102E~C5 1.5735E-C3
L1722E-05 7.1133E-06
L6269E-07 4.18€1E-07
.6361E-08 1.5602E-08
3 ANGLE = 10.0
.0
.5645E-01 3.1773E-02
LE974E-04 6.5113E-04
\7361E-04 2.0154E-24
L2634E-C4  1.2305E-04
L4336E-04  5.1024E-04
LB0Z4E-04  9.5945F-04
.2090E-03 1.2945E-03
L6300E-03 1.5818E-03
.5715E-03  1.5045E-03
.i881E-03 3.0645E-03
LS844E-03  2.4068E-03
L83278-03  1.3928E-03
L0332E-04 6.3Z67E-04
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L3B81E-05
L14438-06
.5953E-18
.64C0E-D8

0

.TT48E-03
1726804
L1753E-04
L48%7E-04
L479%E-04
.0466E-03
.4145E-03
L 6883803
.54%4E-03
L9351E-03
L3252E-03
,2648E-03
.7904E-94
.5598E-04
LTT28E-05
.5187E-05
.0622E-03
L2152E-06
LT260E-08
-13439E-09

.0

.83958-03
.3260E-04
.2385E-04
.5120E-04
L1833E-04
L0184E-03
.33281%-03
.6681E-03
L5344E-03
L9L176E-03
.3015E-03
.2644E-03
L6621E-04
.5510E-04
LT121E-05
.5110E-05
-9753E-05
L1711E-086
.5163E-07
.7662E-02

.0

.B461E-03
.3B884E-04
.2158E-04
-5005E-04
Q732E-04
-SQ74E-04
L3773E-03
.64€7E-03
.5228E-03
.3141E-33
.2855E-03
.2598E-03
.6185E-04
.5106E-C4
.3861E-05%
L4581E-05
.8448E-05
.48872-06
.0459E-07
L1799E-03
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.0555E-03
L2396E-04
.2C45E-04
L464BE-04
.9242E-04
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.6339E-03
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(6912E-04
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.9163E-03
.0554E-03
.1047E-03
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.5754E-06
.8581E-08
.099BE-0%
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.6544E-02
.2750E-03
.7682E-04
.9653E-04
~7352E-04
.1022E-04
.0287E-03
L4492E-03
.6561E-03
.6301E-03
L9116E-03
.0661E-03
.1025E-03
.5696E-04
-3729E-04
.3330E-05
.3305E-05
.2475E-0E
.CO29E-06
.C138E-08
.1124E-08

.1941E-02
.2358E-03
.9185E-04
.978BE-D4
7026E-04
L9376E-04
.0226E-03
L4275E-03
L6342E-03
.6144E-03
.89386E-03
.043ZE-03
L0375E-03
.5837E-04
.3568E-G4
.2207E-05
LTTELE-OS
L2361E-05
B255E-0¢
L2210E-07
.5191E-08

T N X N A s e

.1642E-01
.175%E-03
.2523E-04
L9Z46FE-04
L629TE-04
.7615E-04
L0240E-03
L4G29E-03
.6272E-03
LE04CE-03
.8T43E-03
.0330E-03
L0872E-03
.5988E-14
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L9829E-06
.2961E-06
L3774E-08

L2838E-01
.5651E-03
L8329E-04
.54C5E-04
.5314E~04
.58%%E-04
.0837E-03
.5146E-03
.6440E-03
.5849E-03
.8715E-03
.8628E~03
.5547E-04
.7B838E-04
.1748E-04
.6844E-05
L0566E-05
.4085E-06
.5450E-06
.5Z05E-C3

.2132E-CL
L7827E-03
.8218E-04
.5251E-04
.5528E-04
LZ093E-04
LQ0230E-03
L4955E-03
L6225E-03
.5749E-03
.8641E-03
.8448E-03
.3544E-04
.7154E-04
.2175E-04
.3915E-05
.3620E-0Q5
L2707E-06
.4805E-06
.4359E-08

.6806E-01
L0B03E-03
.S234E-04
L4T42E-04
-5342E-04
L0117E-04
0021E-03
.4625E-03
.5957E-Q3
.5653E-03
.8396E-03
LB232E-03
.2556E-04
.6532E-04
L2392E-04
.2287E-05
.4515E-05
L0694E-05
L0600E~06
L3560E-08

.4B57E-Q1
.3546E-03
L2654E-04
L4187E-04
L4873E-04
.B807BE-04
.9095E-D4
L4366E-03
LST19TE-03
.5597E-03
.8130E-C3
LBOE4E-03
.1786E-04
.5871E-04
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2.2756E-04 1.9563E-04 1.62852-04 1.4402E-04 1.3226E-04 1.2078E-04
1.0637%-04 8.5644%-05 7.3601=-05 7T.Z192E-05 7.0134E-G5 5.1037E-05
&.9122E-03 6.9435E-05 £.3116E-05 4.7055E-05 4.7573E-05 3.1303E-05
2.59208-08% 1.§250%-05 1.6779m-05 1.7771E-05. 9.5596E-06 §.60832-06
2.3414E-C5 1.2816E-05 7.3184E-06 7.6131E-06 1.4451E-0¢ 7.42222-07
3.5537E-07 1.8033E-07 1.8638E-07 2.3515E-07 2.0601E-07 1.2793E-07
7.7138E-08 4.6172E-08 2.7579E-08 1.6328E-08 2.6362E-08
40RO .0 :
' DETECTOR NO. 2 ANGLE = 5.C
c.0 0.0 0.0 G.0 1.4266E-01 2.236%E-01
4.05078-01 2.3227E-01 3,148%E-02 5.3793E-03 1.,1292E-03 2.5848E-03
1.0645E-0% 6.4579E-04 6.5864E-04 7.i080E-04 9.48915-04 B8.562Z05E-04
£ .2667E-04 2,54738-04 2.0836E-04 2.1582E-04 1.8610E-04 -1.3986E-0C4
1.3221E-04 1.2983E-04 1.2374E-D04 1.4268E-04 1.5861E-04 1.4520E-04
1.2411E-04 1.3578B-04 £.9796E-04 6.0630E-04 6.8374E-04 6.8783E-C4
7.5631iE-04 B8.7105E-04 ©.4153E-04 9.6907E-04 1.0076E-03 9.8066E-04
1.C426E-23 1.2051E-03 1.2847E-03 1.3882E-C3 1.3935E-03 1.4358E-03
1.3403E-23 1.6277E-03 1.5742E-03 1.6337E-03 1.6307E-03 1.57232-03
1.5992E-03 1.5654E-03 1.5048E-03 1.5144E-03 1.5942E-03 1.5624E-03
2.8944E-03 3.2043E-03 3.06598E-03 2.8950E-C3 2.8734E-03 2.8135E-03
7.7915E-03 2.5%05E-03 2.4036E-03 2.2680E-03 2.0441E-03 1.8205E-03
1 ,7223E-03 1.5388E-03 1.3907E-03 1.2428E-03 1.0760BE-03 §,2388E-04
8.1254E-04 7.1i0SE-04 6.4340E-04 5.7403E-04 4.58078-04 2.5445E-04
2.2634E-04 2.0022ZE-04 1.6712E-04 1.4737E-04 .1.3227E-04 1.1642E-04
5.7519E-05 §.0751E-05 7.2335B-05 7.2465E-D5 7.17678-05 5.1826E-05
5.0182E-05 7.0994E-05 §.2513E-05 4.88i5E-05 4.4413E-05 3.0197E-0%
2,8196E-05 1.9477E-05 1.7146E-05 1.7372E-05 $.2661E-06 B.5143E-0¢
2.2875E-05 1.2712E-05 §6.8685E-06 7.6081E-D6 2.3506E-06 7.9421E-07
7.65408-07 6.7491%-07 3.9386E-07 2.0421E-07 ©.3820E-08 3.6B80CE-08
2, 1770E-08 1.25888-08 7.1652E-09% 3.,%247E-09 5.9338E-03
40R0.C
' DETECTOR NO. 1 ANGLE = 0.0
G.0 g.0 0.0 a.0 1.4276E-01 2.2368E-01
4.0519E-01 2.3206E-01 3.1264E-02 5.3721E-03 1.1067E-03 2.6708E-03
1,0556F-03 6.4016E-04 6.5564F-04 7.0788E-04 5.5418E-04 5.7356E-04
5.2460E-04 2.475%E-04 2.0933E-04 2.1838E-D4 1.3675E-04 1.4421E-04
1.3431E-04 1.2190E-04 1.2643E-04 1,4100E-04 1.5964E-04 1.4779E-04
1.26738-04 1.3230E-04 4.,9914E-04 5.9420E-04 6.7795E-04. 6.8043E-04
7.4773E-04 8.5347E-04 9.3079E-C4 9.6374E-D4 - 1.0082E-03 9.7555E-04
1.04598-03 1.2120E-03 1.2893E-03 1.398%=-03 1.3949E-03 1.4353E-03
1,.5248E-03 1.6310E-03 1.5700E-03 1.6284E-03 1,6304E-03 1.5676E-03
1.59638-03 1.5660E-03 1.5070E-C3 1.5116E-03 1.5890E-03 1.5658E-03
2.8900E-03 3.194%E-03 3.085iE-03 2.9025E-03 2.88Z3E-03 2.8147E-03
2.,7917E-03 2.5861E-G3 2.4082E-03 2.2762E-03 2,0587E-03 1.8216E-03
1.7222E-03 1,5293E-G3 1.3852E-03 1.2447E-03 1.0821E-03 9.4058E-04
g.2187E-04 7.0538E-04 6.3363E-04 5.7113E-04 4.6877E-04 2.6806E-04
2,2815E-04 1.9156E-04 1.62978-04 1.4476E-04 13.2221E-04 1.0639E-04
9.7026E-05 8.C374E-05 6.9982E-05 6.6729E-05 6.6152E-05 5.3C31E-05
1.0042E-04 7.6437E-05 7.0560E-05 4.7636E-05 3.37%0E-05 2.7772E-05
2.6856E-05 1.9386E-C5 1,8523E-05 1.9948E-05 1,1482E-C5 9.8805E-06
1,59378E-G5 1.CD53E-05 6.7864E-06 6.9047E-06 2.0034E-C6 1.3301E-06
1.1166E-06 8,5386E-07 4.0943E-07 2.1118E-07 §6.9261E-08 3.9982E-08
2.,3321E-08 1.3766E-08 7.5062E-0% 4.4338E-09% 7.5075E-09 :
4CR0 .0
T T
Fig. 2.3 Continued.
FNS-DOT3 .5 88316 /Water Assembly (N125+G40)
]
6133
J 5 4 38 177 165
4 5 169 156 o] a
300 1 160 i 1 0
0 [a} 1 15 15 3
[ 2 0 0 0 o
9] G ] 0 g 0
5} o] 0 G 3 g
0 O 2 o ol 4]
0 0 2 i 1 0
3] 8] v} 0 O 8
il
£28%
] 0 0 Q 0
¢l G 0 0
]
63 ok
0.0 1.00CE-02 Q.0 G.¢ .0 0.0
0.0 o.d 0.0 0.0 0.0 0.0
0.0 0.3 2.0 .0 Q.0 0.0
':.‘*1
-0.21082 -1.14%07 Ml
Fig. 2.4 TInput data of the DOT analysis for the SS316/water assembly with the FUSION-J3

library (125-n + 40-7). _y o
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-0.42184  -0.39441  -0.14507 1M2
-0.55777  -0.517£8  -0.39441  -0.14807 1M3
_0.66667  -0.5497%  -0.53748  -0.39441  -0.14307 1M4
-0.76012  -0.74536  -0.64%7%  -0.53748  -0.39441  -C.14907
1MS .
~0.84327  -0.8299%  -0.74536  -0.6497%  -0.53743  -0.39441
-0.14307 1M6
S0.31894  -0.80676  -0.8298%  -0.74536  -0.64979  -0.53743
~0.39441  -D.14907 1M7
~0.38883  -0.97753  -0.90676  -0.82999  -0.74536  -0.64979
-0.53748  -0.39441  -0.14307 1M8
1080
3R-0.97753 SR-0.90676 7R-0.82999 9R-0:74536 11R-0.64979 13R-0.53748
15R-0.39441 17R-0.14507 3R0.97753  5RO.90676  7RO.82999  SRO.74536
11R0.6437¢ 13R0.53748 15R0.39441 17R0.14997
6*3‘
0.0 2R0.13586-1 0.0 4R0.97681-2
0.0 0.64738-2  0.503%0-2  0.64738-2 1N3
0.0 0.64634-2 2R0.71124-2  0.64634-2 1N4
0.9 0.64634-2  0.14381-2  0.36342-2  0.14381-2  0.64634-2
1NG
0.9 9.64738-2  0.71124-2  0.36342-2 1N3 106
0. 0.97681-2  0.5039C-2  0.71124-2  0.14381-2  0.71124-2
0.50390-2 0.97681-2 1N7
0.0 9.13586-1  G.97651-2 2R0.64738-2 1N4 108
1080
T
3**
F0.0
T
11{*
FO.0
2**
110.0 1.0 z.0 6I3.3 1I17.3 iIi8.3 20,3  28121.3  79.3
1780.3
1181.3  3I82.5  1I85.18  1I86.38  3I87.58 1790.26
7191.46  1IS6.54 3167.74 1I100.42 71101.62  1I106.7  3I107.9
1I110.88  7I111.78 17116.86 3I118.06 1T120.74 121.34
122.62  123.62  125.02  127.02  129.02  130.42 131.42 1T132.1
31133.3  11135.98 137.18 137.86 138.86  140.26  142.26
144.26  145.66  146.66 1I147.34 3I148.54 1T151.22 152.42
311153 .42 218.5
4**
210.0 6.0 6.383 6.7 7.3 14I8.0 1138.0 1I40.0 41.0
7I43.0 58.0 1I59.0 60.0
5**
F1.0
8$3%
4R1 34R4 14038
24R1 14R4 32038
38R2 1Q38 38R3 3038 38R2 1038
38R2 1038 38R3 3038 3BR2 1038
38R2 7038
38R2 1038 38R3 3038 38R2 1038
39R2 7038
38R2 1038 38R3 3038 38R2 1038
38R2 7038
38R2 10338 38R3 3Q38 38R2 1038
38R2 7038
38R2 1038 38R3 3038 1BR2 1038
3BR2 7038
38R2 1038 18R3 3038 38R2 1038
38R2 32033
958
—241  -247  -253 -259
1063
241 = AIR ; 247 = SUS316 / 253 = H20
41241 246 206
41247 252 5G6
4T253 258 2¢6
41253 264 g6
115%
67 4161 66 4167 72
62 AT163 164 41139 144 41187 192
4155 60 4197 10z 41145 150
41103 108 41109 114 41151 156
6% 411 6 4167 72
6% 41163 168 41139 144 41187 192
4135 60 4197 102 41145 150
43103 108 41109 114 41151 156
12x%
6RO. 0 £R3.8810-5 BR1.0400-5
ER0. 0O 6R9.3405-3 6R1.5482-2 6R1.0585-3 6R1.1931-4 6R1.0341-3
€R1.0355-3 6R4.3954-5 G6R1.9366-6 BR5.7904-2
ER0.D GR6.6659-2 6R3,3329-2
ERO. D §R9.1455-3 6RL.5025-2 6R1.0254-3 6R1.9855-4 GR8.1608-4
6RL.3561-3 #RA.7828-5 6R4.5072-6 6R5.8331-2
T T

Fig. 2.4  Continued.
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the FUSION-40 library (42-n + 21-y).

FNS-GRTUNCL SS316/Water Assembly {N42+GZ1)
o)
158
0 5 4 38 177 63
4 5 67 156 0 300
300 2 1 30000 10 0
1 0 13 J 0 37
- 1 1 1 1
2**
1.0 51.3 0.0 0.0 Q.0
T
11(*
FO.0
2**
110.0 1.0 2.0 613.3 1117.3 1119.3 20.3 28121.3 79.3
1I80.3
1181.3 3182.5 1185.18 1I186.38 3187.58 1I80.26
7191 .46 1196.54 3197.74 11100.42 71101.62 111067 3I107.9
11110.58 7I111.78 11116.86 3I118.06 11120.74 121.¢%4
122.62 123.62 125.02 127.02 129.02 130.42 131-.42 11132.1
31133.3 11135.98 137.18 137.8¢ 138.886 140.26 142.26
144.26 145.66 146,66 11147 .34 31148,.54 1I151.22 152.42
311153.42 218.5
3**
FO.0Q
4**
2I0.0 6.0 £.382 6.7 7.3 1418.0 1138.0 1I140.0 41.0
714Z2.0 58.0 1I158.0 60.0
6**
1.0
pEZS
1.0
8835
4R1 34R4 14038
24R1 14R4 32Q38
38R2 1038 38R3 3038 38R2 1038
18R2 1038 38R3 3Q38 38R2 1038
38R2 7038
38R2 1038 38R3 3038 38R2 1038
38R2 7038
38R2 1038 318R3 3038 38R2 1038
38R2 7038
38RZ 1038 38R3 3038 38R2 1Q38
38R2 7038
38R2 1038 38R3 3Q3s 38R2 1Q3e
38RZ Q38
38RZ 1038 38R3 3Q38 38R2 1038
18R2 32038
953
-241 -247 -253 -259
1058
241 = AIR / 247 = SUS316 4 253 = H30 / 259 = SUS316
41241 2486 2Q6
41247 252 906
41253 258 206
4T25% 264 906
1138
£Z 4T 6L 66 4167 72
¥4 411863 168 41139 144 4I187 192
4165 60 4197 102 41145 150
41103 1ca 41109 114 4I151 156
62 4I1 & 4167 72
62 4T163 168 47138 144 47187 192
4I55 &0 4197 102 41145 150
41103 108 41109 114 4I151 156
12%*
ER0.0 6R3.8810-5 6R1.0400-5
ER0.D 6R9.3405-3 6R1.5482-2 6R1.0585-3 6R1.1931-4 6R1.0341-3
£R1.0355-3 6R4.3554-5 $HR1.9366-86 6R5.7904-2
ER0N.O ER6.6659-2 6R3.3329-2
ERO.0O 6R9.1456-3 6R1.5025-2 6R1.0254-3 6R1.9855-4 €R8.1608-4
£R1.3561-3 6R4.7828-5 6BR4.5072-6 6R5.8331-2
13**
" LONG WATER COOLED TARGET - ANGULAR COSINE DISTRIBUTION TARLE
-1.0 -0.996195 -0.984308 -0.965926 ~ -0.939693 -0.906308
-0.866025 -0.8:5152 -0.768044 -0.70710Q7 -0.642788 -0.573576
-0.5 -G.422618 -0.342020 -0.258809 -.173648 -0.087156
0.0 0.087156 0.173648 0.258809 0.342020 0.422618
0.5 0.57357¢ 0.642788 0.707107 0.766044 0.,818152
0.866025 0.306308 0.935693 0.965926 0.984808 0.996195
14*1‘0
" LONG WATER COOLED TARGET - ANGULAR SOURCE INTENSITY TAELE
1.1567 1.178% 0.97212 1.0221 0.99500 0.91711
0.74641 0.73360 0.79463 0.88820 1.0175 1.0581
1.0532 1.0687 1.0782 1.0797 1.084¢0 1.0945
1.0%902 0.82512 G.93854 1.0180 1.0603 1.6782
1.0872 1.1008% 1.1043 1.1113 1.1204 1.1200
Fig. 2.5 TInput data of FNSUNCL for the DOT analysis of the SS316/water assembly with
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L.1256

1.1284

' LONG WATER CQOLED TARGET - ANSULAR SOURCE SPECTRA TARLE

' DETECTOR NO.
0.47328-02
0.2626E-02
0.1414E-21
0.1733E-01
0.328%E-02
0.4676E-04
J.3303E-05

2180.0

' DETECTOR NC.

L&887E-02

.3028E-02

LLGO0CE-DL

.1856E-01

.3281E-02

LB1SGE-D4

L3445E-06

21R0.0

' DETECTOR NO.
0.3967E-02
0.2210E-02

1350E-01

.1523E-01

L2484E-102

.3855E-04

LOB49E-07

0.0

ETECTOR NO.

LS085E-02

.2054E-02

L1143E-01

.1476E-01

L2366E-02

.3850E~04

L T44ZE-07

21R0Q.0

' CETECTOR NO.
0.7523E-02
0.1821E-02

.1017E-01

L1324E-01

L2081E-02

.3422E-04

.1015E-06

21R0.0

* DETECTCR NO.

L211%E-01

.161CE-02

.3020E-02

.1190E-01

.1B812E-02

L2BT73E-04

.556T7E~D7

Z1R0.D

' DETECTOR NO.

.1781E-01
L1384E-02
.7541E-02
L1047E-Q1
L1583E-02
.24525-04
L5Z46E-07

R I e i e

oo QO

S
i

cCocoooog

O OO DO

Qoo oo

ETECTCE NO.
.1862E-C1
L1368E-02
LFB32E-02
L9BETE-D2
.1481E-922
L2122E-04
WLT3T7E-CE
21R0.0Q
' DETECTOR NC.
0.22348-01%
L1423E-02
.7548E-02
.5776E-0D2
L1459E-02
L2274E-04
.iG80OE-06
z1RD.0

]
b3
COooCODODMWDDOoDO0
=}
=

GO S OGO

' DETECTOR KO.

D.6833E-C1
0.142€E-C2
0.7745E-02

Fig. 2.5 Continued.

37 ANG.E = 180.0
0.34602+00 0.7086=2-02
0.34228-02 0.45062-02
0.i580E-01 0.1803E-01
0.1488E-91 0.1154E-01
0.1006E-02 0.3598E-03
0.11C7E-04 9.2489E-C4
0.1314E-06 0.6C25E-07

36 ANGLE = 175.0
0.9557E+00 0.7782E-02
0.3610E-22 0.48643E-02
0.1660E-01 0.1903E-01
0.1572E-91 0.1194E-01
0.2014E-02 0.3794E-03
0.1235E-04 0.1975E-04
0.2131E-96 0.92551E-07

35 ANGLE = 170.9
0.7880E+00 0.6903E-02
0.2837E-22 0.3610E-02
0.1378E-01 0.1%682E-C1
0.1345E-01 D.9662E-02
0.6255E-03 0.2230E-03
0.6554E-05 Q.BE8S2E-G5
0.4646E-07 9.2047E-07

34 ANGLE = 165.C
0.847%9E+00 0.5683E-02
0.2833E-02 0.3491E-02
0.1320E-01 0.1491E-01
0.1272E-01 0.9425E-02
0.6540E-03 0.2584E-03
0.8236E-05 (,8.76E-05
0.3582E-07 0.1512E-07

33 ANGLE = 160.0
£.2371E+00 0.4936E-02
0.2576E-02 0.3106E-02
£.1176E-01 0.1326E-C1
0.1081E-01 0.8454E-02
0.6214E-03 0.2563E-03
0.96998-05 0.7897E-05
0.5158E-07 0.2206E-C7

32 ANGLE = 155.0
0.7627E+00  0.4385E-02
0.2219E-02 0.26388-02
0.1030E-01 0.1173E-01
0,%500E-02 0.7543E-02
0.5532E~-03 0.2312E-03
0.7980E-03 0.6582E-05
0.3352E-C7 0.1544E-07

31 ANGLE = 150.0
0.6112E+00 0.3853E-02
0.1979E-02 0.23%5E-02
0.91078-02 0.1038E-C1
0.8370E-02 0.6613E-(2
0,4938R-03 0.1984E-03
0.7003E-05 90.4379E-05
0.2844E-07 (.6983E-08

30 ANGLE = 145.0
0.6039F+00 0.254CE-02
0.1932E-02 0.2326E-02
D.86408-02 0.9%16E-02
0,7848E-02 90.6212E-02
0.477CE-03  G.1829E-03
C.33R6E-05 0.5335E-05
C.8433E-07 0.2582E-G7

29 ANGLE = 140.0
0.6618E+00 0.3373E-02
0.1973E-02 C.2343E-02
D,86358-02 0.9881E-02
(.7794E-02 0.6158E-02
0.5050E-03 0.1919E-03
0.3738%-05 0.£8%4E-05
0,7622E-07 0.31898-07

28 ANGLE = 135.0
0.7078E+00 0.3241E-C2
0.1981%-02 0.2366E-02
0.8754E-02 0.1C0IE-0L

OO0 oLo CoocoQaa [=ReReNoRoy o Re] OO OGO O foRaNalaN e o] DooOo0a OO SO0 OO @D

o Bl e e S g

[N =N

LL4B0E-02
.4203%B-02
.17745-01
.8511E-22
L2381E-23
.3854E-C3
.Z2B51E-07

1837E-02
L5214E-02
.1872E-01
LAC8TE-02
.2443E-03
.2706E-05
LA552E-07

.1368E-02
LA0Q05E-02
.1560E-01
.7250E-02
.1786E-C3
.1525E-05
.9401E-08

.1185E-02
.38£7E-02
L1471E-01
.67S2E-02
.2312E-03
L1675E-05
.6EE5E-08

L1046E-02
.3355E-02
L1307E-01
.6088E-02
.2018E-032
.1436E-05
.5734E-08

.9556E-03
L2338E-02
L1155E-01
L5422E-02
.1622E-03
.1260E-05
\6U44E-08

.8849R-03
.Z254%E-02
L1015E-01
.4755E-02
L1310E-03
JS406E~08
L2150E-C§

-9799E-03
.238EE-02
L9BE9E-Q0Z
L4463E-02
L1158E-03
L1076E-05
.1087E-07

.G880E-03
L2362E-02
.95808-02
L4416E-02
1162E-G2
L1200E-05
L13T8E-07

L1072ZE-02
L241%E-02
L968LE-02

.1812E-02
.55213-02
L1672E-02
LSTEEE-DZ
.1176E-03
.5468E-04
.8407E-03

Lo 3 e Y - e e o ) e

L2036RE-02
.585BE-02
L1TEBE-01
LSBEBE-02
L1071E-03
.5471E-06
L1348E-07

[ N e B N

.1846E-02
L4520E-02
L133%E-01
.4322E-02
L3739E-04
L2967E-06
L2664E-08

DooOoOOOd

LIT19E-02
.4588E-D2
-1404E-01
LA388E-02
V7T6E3E-04
.9I04E-06
.183%E-08

OoDOoOOoOOO0

14EEE-02
L4016E-0Z2
.1257E-01
.3873E-GZ2
.683%E-C4
.3108E-G6
L2750E-03

Qoo OO0

L1209E-02
.3595E-02
L111%E-01
.351%E-02
L6006E-04
.1756E-06
.1650E-08

OO0 OoO0

.1025E-02
.3144E-02
L9884E-02
L307%9E-C2
.5239E-C4
L1372E-0¢
LE498E-Q9

o0 OO0

L9510E-03
.2872E-02
.3362E-02
.2%11E-02
L4944E-04
.1436E-06
L3117E-08

OO oD ODo

.9449E-C3
.4540=2-02
L9280E-02
.2208E-02
LG08TE-04
.377SE-06
.3925E-C8

[= N i )

.1031E-02
304CE-D2
L2351E-02

[arii e i)

—.56 —

OO O o oOao =N FeYeNe RNl CQOoOOO0O [+R*NoNwleNe Rl [ Rl ool is) OO DO Do O OO0 DOOoOoooD O

OGO OOo0o

[e R Ra

.Z28773E-02
LE431E-02
L1B40E-01
L3866E-02
.T44%E-04
.2313E-06
L1652E-07

.3704E-032
6T42E-02
L1611E-01
L4116E-02
LBBE6BE-04
J42Z0E-06
.2589E-07

. 2294E-02
.5421E-02
L1331E-01
.3812E-02
.A655E-34
L1714E-36
.4362E-08

L2313E-C2
.5168E-02
-1283E-01
.3252E-02
L5574E-04
.3708E-C&
L3466E-C8

.2135B-02
.4541E-02
.1165E-01
L2852E-02
LL780E-04
.1440E-06
.5170E-08

L1955E-02
LAD27E=02
.1046E-01
.2430B-02
.5357E-04
L118ZE-06
.2822E-08

.1796E-02
L34G%E-02
.9285E-02
L2157E-02
L4674E-04
LBCL4E-O07
.9646E-C9

ATZ2T7E-02
.3308E-02
.BT91E-02
-2020E-02
.4422E-04
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0.1256E-02 0.5465E-03 0,2614E-03 ©0.1375E-03 0.8326E-04 0.4058E-04
0.2660E-04 0Q.1012E-04 0.1123E-04 0.3562E-05 0.10I18E-05 0.3330E-06
0.8357E-07 0.4008E-07 0.1730E-07 0.7606E-08 0.2111E-08 0.4382E-03
21R0.0 :
' DETECTOR NO. 6 ANGLE = 25.0
D.1032E+01 0.4899%-02 0.1857E-02 0.8429E-03 0.1092E-02 0.1357E-02
0D.1526E-02 0.,1827E-02 0.2024B-02 0.2103E-02 0.2525E-02 0.2769E-02
0.5956E-02 0.6247E-02 0.7398E-02 0.7171E-02 {.6846E-02 0.6458E-02
U.7254E-02 0.5881E-02 0.4536B-02 0.3337E-02 0.2294E-02 0.1571E-02
D.1225E-02 0.5600E-03 0.261%E-03 0.1327E-03 0.7243E-04 0.4367E-04
0.2380E-04 0.1087E-04 ©0.1012E-04 0.3290E-05 ©0.1112E-05 0.4268E-06
0.12338E-06 0.5%2%E-07 0.25%0E-07 0.1163E-07 0.3305E-08 0.0823E-08
21R0.0
* DETECTCR NO. 5 ANGLE = 20.0
0.1042E+D1 0.4884E-02 0.1866E-02 0.8471E-03 0.1093E-02 ' 0.1284E-02
0.1454E-02 0.1792F-02 0.1984E-02 0.2047E-02 0.247%E-02 '0.2737E-03
0.5888E-02 0.6170E-02 0,7337E-02 0.713SE-02 0.6801E-02 0.6441E-02
0.7198E-02 0.5814E-02 0.4498E-02 0.3323E-02 0.2251E-02 0.1535E-02
0.1229E-02 0.5530E-03 0.2577E-03 0.1364E-03 0.7043E-04 0.4420E-04
0.2468E-04 0.1151E-04 0.7297E-05 0.2537E-05 0.1455E-05 O0.6115E-06
0.1914E-06 0.9148E-07 0.4032E-07 0.1844E-07 0.538%E-08 0.1065E-07
21R0.0
; ' DETECTOR NO. 4 ANGLE = 15.0
0.1038E+01 0.4%915E-02 0.1870E-02 0.8282E-03 0.106%E-02 0.13257E-02
: 0.1418E-02 0.1777E-02 0.1%50E-02 0.2002E-02 0.241%3E-02 0.2654E-02
D.5803E-02 0.6082E-02 0.7263E-02 0.7097E-02 0.6778E-02 0.6400E-02
0.7161E-02 0.5759E-02 0.4452E-02 0.3305E-02 0.2218E-02 O0.1518E-02
0.1214E-02 0.548%E-03 0.2479E-03 0.1393E-03 0.6521E-04 0.4327E-04
0.2681E-04 ©0.1350F-04 0.7482E-05 0.1978E-05 0.126%E-05. 0.7107E-06
0.2586E-06 0.1238E-06 0.5461E-07 0.2501E-07 0.7316E-08 0.1460E-07
21R0.0
' DETECTQR NO. 3 ANGLE = 10.0
0.1041E+01 0.4997E-02 0©.1867E-02 0,7934E-03 0.1030E-02 0.1226E-02
0.1379E-02 0.1755E-02 0.1939E-02 0.1978E-02 0.2375E-02 0.2667E-02
0.5756E-02 0Q.6038E-02 0.,7222E-02 0.7054E-02 0.6744E-02 0.6347E-02
0.7139E-02 0.5721E-02 0.4421E-92 0.3276E-02 0.2209E-02 0.1533E-02
0.1189E-02 0.5400E-03 0.2425E-03 0.1400E-G3 (0.6703E-04 0.3831E-04
0.3058E-04 ©0.14318-04 ©0.8407E-05 0.1448E-05 (.4438E-0¢ 0.2901E-0%
: 0.34072-06 0.2133E-06 0.9531E-07 0.4413E-07 0.1299E-07 0.2533E-07
21R0.0
} DETECTOR NO. 2 ANGLE = 5.0
0.1044E+01 0.505%E-02 0.1867E-02 0.7745E-03 0.1005E-02 0.1248E-02
0.1386E-02 0.1730E-02 0.19%13E-02 0.1956E-02 0.236lE-02 0.2674E-02
0.5745E-02 0.6029E-02 0,7204E-02 0.7078E-02 .0.6748E-02 0.6348E-02
D.7151E-02 0.5740B-02 0.4438E-02 0.3260E-02 0.2233E-02 0.1545E-02
0.1196E-02 0.5227E-03 0.,2454E-03 0.1372E-03 0©0.7030E-04 0.3757E-04
0,2997E-04 0.1380F-04 ©0.8877E-05 0.1952E-05 0.1126E-05 0.6908E-06
0.2196E-06 0.6280E-07 0.2657E-07 ©0.1154R-07 0.3146E-08 0.6682E-08
21R0.0
' DETECTOR NO. 1 ANGLE = 0.0
: 0.1044E+01 0.5070E-02 0.1869E-02 0.7831E-03 0.1006E-02 ©0.1223%E-02
! 0.1386E-02 0.1709E-02 0.1%07E-02. 0.1954E-02 0.2372E-02 0.2684E-02
: 0.5729E-92 0.6016E-02 ©0.7197E-02 0,7069E-02 0.6748E-02 0.635%9E-02
0.7151E-02 0.5763E-02 0.4426E-02 0,3270E-02 0.2247E-02 0.1542E-02
0.1186E-02 0.4988E-03 0.2672E-03 0.1327E-03 0.6920E-04 0.4381E-04
0.2605E-04 0.1226E-04 0.7%91E-05 O0.2345E-05 0.1565E-05 0.778%E-06
0.2283E-06 0.6818E-07 0.28383E-07 0.1272E-07 0.3540E-08 0.7214E-08
21R0.0
T T

Fig.2.5 Continued.
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Fig. 2.6 Input data of the DOT analysis for the S8316/water assembly with the FUSION-40

JAERI-Research 95-0138

library (42-n + 21-y).
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Fig. 2.6 Continued.
FNS-GHRTUNCL §5316/Water Assembly SELF SHIELD (N125+G40)
8]
188
0 5 4 38 177 165
3 4 168 o} ol 24
24 1 1 jelolafele] Ol 0
1 s 18 0 o 37
1 1 1 1
Ztk
1.0 51.3 0.0 0.0 0.0
T
1355
413081 3086
4T3261 3266
413011 3C16
AT3267 3272
T
lfﬁ-
FO.0
2**
110.0 1.0 2.0 £13.3 1717.3 1718.3 20.3 28I121.3 79.3
1I80.3
1181.3 3I82.5% 17185.18 1I86.38 3I87.58 1I90.26
7I91.46 1I96.54 3197.74 1T100.42 7I101.62 11106.7 3I107.9
1I110.58 7I111.78 1Il1l16.86 3I118.0¢6 1I1120.74 .121.54
122.62 123.62 125.902 127.02 129.02 130.42 131.42 11132.1
3I1133.3 17135.38 137.18 137.8¢6 138.86 140.26 142.26
144.26 145.68 146.66 1I147.34 3T148.54 1I151.22 152,42
31I163.42 218.5
Ak
F0.0
4**
2I0.0 6.0 6.383 £.7 7.3 1418.0 1I138.0 1I40.0 . 41.0
7142.0 £8.0 1159.0 640.0 .
6**
1
TE*
1.0
a%s
4R1 34R4 14Q38
24R1 14E4 32038
38R2 1038 38R2 3plg 38R2 1438
38R2 1038 38R 3038 J8R2 1038
38R2 1038 :
3882 1038 38R3 3Q38 38R2 1038
38R2 7Q38
38RZ 1Q38 38R3 3038 38R2 1038
38R2 TQ38
38R2 1038 38R3 3038 38R2 1238
18R2 7038
38R2 1038 38R3 3038 38K2 1638
33R2 7038 :
38R2 1038 38BR2 5038 38R2 1038

Fig. 2.7 - Input data of FNSUNCL for the DOT analysis of the SS316/water assembly with

the JSSTDL library (125-n + 40-v).
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33R2 32038
9%%
-1 -7 -13  -19
13**
" LONG WATER CCOLED TARGET - ANGULAR COSINE DISTRIBUTION TABLE
-1.0 -0.996198 ~0.484808 -0.96592¢% -0.939693 -0.906308
~0.866025 -0.819152 -0.766044 -0.7071Q7 -0.642788 -0.573576
-0.5 -0.422618 ~-0.242020 -0.258809 -0.173648 -0.08715¢%
0.0 0.087156 0.173648 0.258809 0.342020 0.422618
0.5 0.57357¢6 0.642788 0.707107 0.766044 0.819152
0.866025 0.906308 0.935692 0.965926 0.984808 0.396185
14*1.0
' LONG WATER COQLED TARGET - ANGULAR SOURCE INTENSITY TABLE
1.1567 1.1785 0.97312 1.0221 0.98500 0.91711
0.74641 0.73360 0.79463 0.88820 1.0175 1.0581
1.0532 1.06587 1.0783 1.0797 1.0840 1.0945
1.0902 0.82512 0.93854 1.0180 1.0603 1.0782
1.0872 1.1009 1.1043 1.1113 1.1204 1.1200
1.1219 1.121¢6 1.1314 1.1266 1.1284 1.1314
1.1312
1R%¥
" LONG WATER COOLED TARGET - ANCULAR SOURCE SPECTRR TABLE
' DETECTOR NQ. 37 ANGLE = 180.0
0.0 0.0 0.0 Q.0 0.0 . 0.0
0.0 5.8133E-07 1.1132E-05 7.0699E-05 2.9725E-04 5.8035E-03

1.1174E-01 5.0083E-01 2.9325E-01 3.584BE-02 1.9167E-03 2.2345E-03
24.53628-04 13.5134E-04 3.2277E-04 2.9870E-04 2.1404E-04 1.7976E-04

The rest of the data are just the same as those in Fig. 2.3.

Fig.2.7 Continued.

FNS-DOT3 .5 58316 /Water Assembly SELF SHIELD (N125+G40)
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Fig. 2.8 Input data of the DOT analysis for the SS316/water assembly with the JSSTDL
library (125-n + 40-7).
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Fig. 2.8 Continued.

FNS-GRTUNCL §5316/Water Assembly SELF SHIELD (N42+G21)
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Fig. 2.9 Input data of FNSUNCL for the DOT analysis of thc S8316/water assembly with
the JSSTDL library (42-n + 21-).
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" LONG WATHR COOLED TARGET - ANGULAR COSINE DISTRIBUTION TABLE
“1.0 J0.996185  -0.984B08  -0.965926  -0.939693  -0.905308
_0.866025  ~0.819152  -0.766044  -0.707107  -0.642788  -0.573576
-0.5 -0.432618 -0.342020 -C.258809  -0.173648  -0.0871%56
0.9 0.087156 0.173648 0.259809 0.342020 0.422613
0.5 2.573576 0.642758 0.707107 0.7646044 0.815152
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14*;.'L °
' LONG WATER COOLED TARGET - ANGULAR SCURCE INTENSITY TABLE
1.1567 1.1785 0.97312 1.0221 0.99500 0.91711
0.74641 0.73360 D.79463 £.88820 1.0175 1.0581
1.0532 1.0657 1.0783 1.0797 1.0840 1.0945
1.0902 0.82512 0.93854 1.0180 1.0603 1.0782
1.0872 1.1008 1,1043 1.1113 1.1204 1.1200
1.1219 1.1216 1.1314 1.1266 1.1284 1.1314
1.1312
15**
 LONG WATER COOLED TARGET - ANGULAR SOURCE SPECTRA TABLE
* DETECTOR NO. 37 ANGLE = 180.0

i 0.4793E-02 0.9460E+00 0.70668-02 0.1480E-02 0.1812E-02 0.23678E-02
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The rest of the data are just the same as those in Fig. 2.5.

Fig. 2.9 Continued.

FNS-DOT3 .5 S3316/Water Assembly ([N42+GZ1}
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comparisons with MCNP and DOT calculations.
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comparisons with MCNP and DOT calculations.
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Fig. 3.46 The measured neutron spectra in keV energy region at 457 mm depth in
comparisons with MCNP and DOT calculations.
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comparisons with MCNP and DOT calculations.
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Fig. 3.53 The measured neutron spectra in eV energy region at 127 mm depth in
comparisons with four different DOT calculations.
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Fig. 3.54 The measured neutron spectra in eV energy region at 127 mm depth in
comparisons with MCNP and DOT calculations.
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Fig. 3.55 The measured neutron spectra in eV energy region at 229 mm depth in
comparisons with four different DOT calculations.
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comparisons with MCNP and DOT calculations.



JAERI-Research 95-018

SS5-316/H20 Assembly #3

T lli[[rll T T|IIIII| T llnliili T LI I B

7= 457 mm

Fiux / Lethargy / Source Neutron

DOT-J-42
108 L oo DOT-F-42 |
: 1 1 1 Il|||i L L L1 L|||i 1 1 L |||||:{ 1 1 H ||||[:

107 106 107 107 1073

Neutron Energy [MeV]
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Fig. 3.60 The measured neutron spectra in eV energy region at 457 mm depth in
comparisons with MCNP and DOT calculations.
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Fig. 3.61 The measured neutron spectra in eV energy region at 610 mm depth in
comparisons with four different DOT calculations.
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Fig. 3.63 The measured neutron spectra in eV energy region at 762 mm depth in
comparisons with four different DOT calculations.
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Fig. 3.64 The measured neutron spectra in eV energy region at 762 mm depth in
comparisons with MCNP and DOT calculations.
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DOT calculations.
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Fig. 378 The C/E ratios of the gamma-ray heating rate of S$§316 for MCNP and
DOT calculations.
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Fig.3.79 The measured gamma-ray spectra at 457 mm depth in comparisons with
four different DOT calculations.
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Fig. 3.80 The measured gamma-ray spectra at 457 mm depth in comparisons with
MCNP and DOT calculations.
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Fig. 3.81 The measured gamma-ray spectra at 610 mm depth in comparisons with
four different DOT calculations.
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Fig.3.82 The measured gamma-ray spectra at 610 mm depth in comparisons with
MCNP and DOT calculations.

— 106 —



JAERI-Research 95-018

SS8-316/H20 Assembly #3

T T \ill||| T T I

Zz=762 mm

Flux / Lethargy / Source Neutron

|||\1

Neutron Energy [MeV]

Fig. 3.83 The measured gamma-ray spectra at 762 mm depth in comparisons with
four different DOT calculations.
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Fig. 3.84 The measured gamma-ray spectra at 762 mm depth in comparisons with
MCNP and DOT calculations.
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Fig. 3.85 The measured gamma-ray spectra at 914 mm depth in comparisons with
four different DOT calculations.
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Fig. 3.86 The measured gamma-ray spectra at 914 mm depth in comparisons with
MCNP and DOT calculations.
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Fig. 43  Energy profile of **S(n,p)**P reaction at each measuring positions.
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Fig. 44  Energy profile of *Nb(n,2n)*"Nb reaction at each measuring positions.

— 110 —



JAERI-Research 95-018

BN N
SRR %: B 0205Mev
| T I I N 0.5-1MeV

SBE L N § rave
s ol o B 2-5Mev
R H LN | S | Sy | 5-10MeV

§ 0.6 [Pttt W I 1o >10Mev
T e e
© i ?*; IR RN H RN S
[T 0 4 ¥ i‘a*.n.* ia*ﬂ-* ‘:"Aﬁnﬁn'?‘nﬁn At .‘-*ﬁ-*"‘- * 1
D o fA b b
17750 N N [ N

o2l

| Z ﬁ%% 7

0.0

(o] M~ [o2] o]
(o] ol m [Tl A 0
— [a VIR ] <t ©w ~

Measuring Position [mm]

Fig. 4.5  Energy profile of ‘"In(n,n")' " In reaction at each measuring positions.
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Fig. 46  Energy profile of “’Au(n.y)”*Au reaction at each measuring positions.
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