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ABSTRACT

Calculations have been made of the spacial and neutron energy
dependence of the neutron captures and inelastic scatterings that con-
tribute to the secondary gamma-ray dose transmitted through a laminated
tungsten (Hevimet) and lithium hydride shield adjacent to a SNAP reactor.
Four shield configurations were considered: a 5-cw~thick slab of Hevimet
alene; the Hevimet followed by a 30.5-cm thickness of LiH; the Hevimet
preceded by the LiH; and the Hevimet preceded and followed by the LiH.

For each configuration both a forward calculation and an adjoint calcula-
tion were performed with the one-dimensional discrete ordinates code
ANISN, the forward calculation yielding neutron fluences within the shield
and the adjoint calculation yielding probabilities that a gamma ray of a
given energy originating at a given position in the shield would con~
tribute to the transmitted dose. The results from the two calculations
were convoluted with gamma~ray production data to determine the spacial
distribution of the neutron interactions contributing to the exit secondary
gamma-ray doge. The calculations show, as was expected, that in each con-
figuration essentially all of the exit secondary gamma~ray dose is due to
neutron interactions in the Hevimet, with the contribution from the last
half of the Hevimet being a factor of 3 to 5 higher than that from the
first half. When Lil follows the Hevimet, 807 of the exit gamma-ray dose
is produced by neutron captures, with nearly half of them occurring at
neutron energies between 3.06 eV and 0.111 MeV. When LiH does not follow
the Hevimet, the importance of neutron inelastic scatterings approaches

that of the captures.



I. INTRODUCTION

In designing SNAP reactor shields, which have stringent weight limita-
tions, it is important to know how the production of secondary gamma rays
within the shield varies with the energy of the neutron source and with
the shield configuration. Since tungsten and lithium hydride are
frequently proposed as gamma-ray and neutron shields respectively for
SNAP systems,1 a calculational study was made of the secondary gamma-ray
dose transmitted through these materials when they are exposed to neutrons
from a SNAP reactor. The purpose of the study was to determine the impor-
tance of the gamma-ray production cross sections as a function of neutron

energy in order to guide cross—section measurements and evaluations.

The study consisted of three parts. In the first, the relative
contributions to the gamma-ray dose by neutron interactions per unit
volume within various intervals of a shield consisting entirely of
tungsten (Hevimet) were studied as a function of the type of interaction
and the energy of the interacting neutron. In the second, the contribu-
tions to the total exit secondary gamma-ray dose by various regions of
a laminated tungsten and lithium hydride shield were determined, also as
a function of the type of interaction and the energy of the interacting
neutron. Finally, the probability that a neutron leaving the reactor
with a given energy would produce a gamma ray in a laminated shield that
would contribute to the exit dose was calculated for the neutron energies

included in the reactor leakage spectrum.

IT. CALCULATIONAL PROCEDURE

'

For each configuration studied both an adjoint calculation and a
forward calculation were performed with the one~dimensional discrete
ordinates code ANISN.? 1In the adjoint calculation a glven exit gamma-
ray dose response was assumed and the probability that a gamma ray of a
given energy originating at a given position in the shield would contri-
bute to that dose was determined. 1In the forward calculation the
penetration of neutrons from the reactor to positions throughout the
shield was determined. The results from these two calculations, con-

voluted with selected gamma-ray production data, revealed the origin of



the exit secondary gamma-ray dose as it was distributed in space and

neutron energy.
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Mathematically, the procedure is described as follows. Let V(x,EY)
be the contrlbution that a gamma ray of energy EY born at space point x in
the shield makes to the exit dose, and let Y(Ey’En) be the macroscopic
cross section for the production of gamma rays of energy EY by a neutron
of energy En. Then the contribution of gamma rays of all energies due to
a neutron of energy En interacting at space point x, as determined from

the adjoint calculation, is given by

P(x,E ) = ) V(x,EY) Y(Ey,En) .

All E
Y

This quantity is multiplied by a specific neutron flux ¢(X,En) obtained
from the forward calculation to determine the total contribution made to

the gamma-ray dose by neutrons of energy En interacting at SPace point x:
COLE) = 00uE) POGED

The calculations utilized an S;¢ quadrature and a P;3 set of coupled
cross sections consisting of 27 neutron groups and 60 gamma-ray groups
as shown in Tables 1 and 2., The neutron interaction cross sections were
obtained from the ENDF/B file® and the GAM-II data base,’ and the gamma-
ray interaction cross sections were taken from the MUG data base.?>
Secondary gamma-~ray production cross sections were generated with the
POPOP4 code® using data sets from the POPOP4 library. The 87-group
structure was developed by coupling the neutron and gamma-ray cross

sections and placing them on tape for use in the calculation.’

The gamma-ray dose responses, shown in Table 3, were taken from Rock~-
Well,8 and the neutron source, shown in Table 4, was obtained from a

discrete ordinates calculation for another problem.®

The calculations were performed for four combinations of Hevimet
with lithium hydride. The Hevimet was a 5.08-cm~thick slab clad on each
side with 0.3175 cm of aluminum. The number densities for the elements

in the slab were as follows:



Table 1. ©Neutron Group Structure

Groups ’Energy Band (MeV)
1 1.22(+1)~1.49(+1) *
2 1.00(+1)-1.22(+1)
3 8.19(0)=1.00{+1)
4 6.70(0)~8.19(0)
5 5.49(0)~6.70(0)
6 4.49(0)=5.49(0)
7 3.68(0)~4.49(0)
8 3.01(0)~3.68(0)
9 2.47(0)-3.01(0)

10 2.02(0)-2.47(0)

11 1.65(0)~2.02(0)

12 1.35(0)-1.65(0)

13 1.11(0)~1.35(0)

14 9.07(~1)-1.11(0)

15 6.08(~1)~9.07(~1)
16 4.08(~1)-6.08(-1)
17 1.11(-1)=4.08(~1)
18 1.04(~2)-1.11(~1)
19 3.35(-3)-1.04(~2)
20 5.83(~4)=3.35(~3)
21 1.01(~4)~5.83(-4)
22 2.90(~5)~1.01(~4)
23 1.07(-5)=2.90(~5)
24 3.06(=6)-1.07(-5)
25 1.13(-6)~3.06(-6)
26 4.14(=7)~1.13(~6)
27 0.0 ~4.14(=7)

*Read: 1.49 x 10%. -



Table 2. Gamma—-Ray Group Structure

Group Energy Bands (MeV) Group Energy Band. (MeV)
1 1.08(+1)~1.10(+1)* 31 4.80(0) ~5.00(0)
2 1.06(+1)-1.08(+1) 32 4.60(0) ~4.80(0)
3 1.04(+1)-1.06(+1) 33 4,40(0) ~4.60(0)
4 1.02(+1)-1.04(+1) 34 4.20(0) -4.40(0)
5 1.00(+1)~-1.02(+1) 35 4.00(0) =4.20(0)
6 9.80(0) -1.00(+1) 36 3.80(0) -4.00(0)
7 9.60(0) —-8.80(0) 37 3.60(0) -3.80(0)
8 9.40(0) ~9.60(0) 38 3.40(0) -3.60(0)
9 9.20(0) -9.40(0) 39 3.20(0) -3.40(0)

10 2.00(0) -9.20(0) 40 3.00(0) -3.20(0)
il 8.80(0) ~9.00(0) 41 2.80(0) -3.00(0)
12 8.60(0) -8.80(0) 42 2.60(0) -2.80(0)
13 8.40(0) -8.60(0) 43 2.40(0) ~-2.60(0)
14 8.20(0) ~8.40(0) 44 2.20(0) ~2.40(0)
15 8.00(0) -8.20(0) 45 2.00(0) -2.20(0)
16 7.80(0) ~8.00(0) 46 1.80¢0) -2.00(0)
17 7.60(0) ~7.80(0) 47 1.60(0) -1.80(0)
18 7.40(0) -7.60(0) 48 1.4G(0) ~1.60(0)
19 7.20(0) ~7.40(0) 49 1.20(0) -1.40(0)
20 7.00(0) -7.20(0) 50 1.00(0) ~1.20(0)
21 6.80(0) ~7.00(0) 51 9.00(~1)-1.00(0)
22 6.60(0) -6.80(0) 52 8.00(~1)-9.00(-1)
23 6.40(0) ~6.60(0) 53 7.00(-1)-8.00(~1)
24 6.20(0) ~-6.40(0) 54 6.00(-1)~7.00(~1)
25 6.00(0) -6.20(0) 55 5.00(-1)-6.00(~1)
26 5.80(0) -6.00(0) 56 4.,00(-1)-5.00(-1)
27 5.60(0) -5.80(0) 57 3.00(-1)~4.00(-1)
28 5.40(0) -5.60(0) 58 2.00(-1)-3.00(-1)
29 5.20(0) -5.40(0) 59 1.00(-1)~-2.00(~1)
30 VS.OO(O) ~5.20(0) 60 1.00(~2)~1.00(-1)

*Read: 1.10 x 10!,



Table 3. Gamma~Ray Dose Responsesa

Energy Dose Rate Energy’ Dose Rate
Group [(x/hr)/(photon/em?) /sec] Group {(r/hr)/(photon/cmz)/sec]

1 1.16(-5)° 31 6.20(~6)

2 1.14(~5) 32 5.00(~6)
3 1.12(-5) 33 5.80(~6)
4 1.10(~5) 34 5.60(~6)
5 1.08(-5) 35 5.40(-6)
6 1.06(~5) 36 5.20(-6)

7 1.05(~5) 37 5.00(~6)

8 1.03(~5) 38 4.,80(-6)
9 1.01(-5) 39 4.60{(-6)
10 1.00(-5) 40 4.40(-6)
11 9.80(~6) 41 4.20(-6)
12 9.60(-6) 42 4.00(~6)
13 9.40(~6) 43 3.77{-6)
14 9.30(-6) 44 3.56{~6)
15 9.10(-6) 45 " 3.35(-6)
16 8.90(~6) 46 3.14(-6)
17 8.70(-6) 47 2.90(~6)
18 8.50(~6) 48 2.64(~6)
19 8.40(-6) 49 2.38(-6)
20 8.20(~6) 50 2.09(~6)
21 8.00(~-6) 51 1.84(-6)
22 7.80(~6) 52 1.68(-6)
23 7.70(~6) 53 1.50(~6)
24 7.50(~6) 54 1.33(~6)
25 7.30(-6) 55 1.13(-6)
26 7.10(-6) 56 §.30(~7)
27 6.90(~6) 57 7.20(~-7)
28 6.70(-6) 58 4.90(-7)
29 6.50(~6) 59 2.65(-7)
30 6.30(-6) 60 1.32(~7)

qFrom Rockwell, ref. 3

bRead: 1.16 x 10 °.
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Table 4. Neutron Source Spectrum

Group Flux [(neutrons/cm?)/sec]
1 1.1360(-5)*
2 6.1127(-5)
3 2.2189(-4)
4 5.8882(~4)
5 1.2182(-3)
6 2,0616(-3)
7 2.9755(-3)
8 3.4743(-3)
9 4.0037(-3)

10 6.4668(-3)
11 7.9135(~3)
12 7.7091(-3)
13 6.3817(-3)
14 5.7970(~-3)
15 8.7878(-3)
16 8.6232(~3)
17 1.8391(-2)
18 1.3667(~-2)
19 6.5133(-3)
20 7.2663(~3)
21 6.0584(-3)
22 4.0554(~3)
23 2.9014(-3)
24 3.0939(~3)
25 2.3549(~3)
26 2.1033(-3)
27 5.4441(~3)

*Read: 1.1360 x 10 °.
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Aluminum (cladding) 0.0603 atoms/barn*cm

Copper 0.0040984 atoms/barn*cm
Nickel Hevimet 0.0130803 atoms/barn®cm
Tungsten} 0.0498920 atoms/barn*cm

The lithium hydride slabs were 30.48 cm thick. The lithium was taken to
be 7.4% ®Li and 92.6% 71Li. The densities of lithium and hydrogen were
taken as 0.64167 and 0.09084 g/cm’® respectively.

The first shield configuration, shown in sketch (a) of Fig. 1, con-
sisted of Hevimet alone. The second configuration consisted of the
Hevimet followed by lithium hydride. 1In the third configuration the
lithium hydride was positioned between the source and the Hevimet, and
in the fourth configuration the lithium hydride was placed on both sides
of the Hevimet. The dimensions of configurations 2, 3, and 4 can be

deduced from sketch (b) of Fig. 1.

Two series of calculations were performed for each configuration. In
the first only the contribution from the neutron capture reaction was cal=-
culated, and in the other the contribution from the combined neutron
capture and inelastic scattering reactions was determined. The contribu-
tions from the two reactions could thus be isolated. Inelastic scatter-
ings were calculated only for neutron energies greater than 0.111 MeV,
since contributions by this interaction for lower energy neutrons would

be negligible,

In the calculations the aluminum-clad Hevimet was divided into 18
spacial intervals, each of which was 0.3175 cm thick., 1In the first two
configurations the intervals were identified as intervals 1 through 18
with intervals 1 and 18 corresponding to the aluminum cladding. In the
last two configurations the 18 intervals were identified as intervals 13
through 30, with intervals 13 and 30 corresponding to the aluminum
cladding. 1In each configuration, four intervals within the Hevimet were
selected for analysis: the outer interval on each side of the slab and
the two center intervals. 1In the first two configurations these were
~ intervals 2, 9, 10, and 17; in the last two configurations they were
intervals 14, 21, 22, and 29 (see Fig. 1).

The lithium hydride was divided into 12 spacial intervals, each

interval being 2.54 cm thick. Depending on the location of the lithium
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13

hydride, the intervals were identified as intervals 1-12, 19-30, or
31-42.

The detailed results for all the energy and spacial intervals are

tabulated in Appendix A.

III. CONTRIBUTIONS TO SECONDARY GAMMA-RAY DOSE BY SELECTED
SPACTAL INTERVALS IN THE HEVIMET

The contributions to the exit secondary gamma-ray dose due to the
various neutron interactions per’unit volume within three selected
spacial intervals in the Hevimet are summarized in Table 5, and the cor-
regponding fractional values are given in Table 6. Note that the column
headings in Table 5 have letter designations which must be referred to
in order to interpret the entries in Table 6. The three intervals shown
for each configuration represent the spacial interval in the Hevimet
nearest the source (2 or 14), the gpacial interval at the center of the
Hevimet region (9 or 21), and the spacial interval farthest from the
source (17 or 29). Their locations within the various configurations
are shown in Fig. 1. (Corresponding results obtained for intervals 10
and 22 are not included because of their similarity to the results for

intervals 9 and 21 respectively.)

The results in Table 5 were obtained by integrating over the neutron
energy to collapse the 27-group structure into four energy groups cor-
responding roughly to a thermal-neutron group, a fast-neutron group, and
two intermediate groups. Histograms which compare the results for a given
interaction in one spacial interval in terms of all 27 energy groups are

presented in Appendix B.

Table 5 shows that in all four configurations the most important
spacial interval in the Hevimet is the back interval (17 or 29), the
unit volume dose contribution from this interval being higher than those
from the other two spacial intervals by factors of from about 4 to
18. The table also shows that in all four configurations the first

interval is more important than the center interval.

A comparison of configurations 1 and 2 indicates that the addition

of the lithium hydride behind the Hevimet reduces the contribution to



Table 5. Contribution to Transmitted Gamma-Ray Dose per Unit Volume of Spacial Interval
as a Function of Neutron Enmergy Interval and Reaction Type
Contribution per Urir Volume. of Spacial Interval
By (n,n'Y) By (n,v) + {a,u'y)
By {n,Y) Reactions Reactions, Reactions
Spacial 0 - 3.06 3.06 eV~ 0.583 kevV- 0.111 MeV- 0 - 14.9 0.111 Mev- 0.111 MeV- 0 - 14.9
Interval eV 0.583 keV 0.111 Mev 14.9 MeV MeV 14,9 Mev 14.9 MeV MeV

in Hevimet* (a)** (b) {c) {d) (e) ) (g2 (h)

Configuration 1 {Hevimet Ounly)
2 (front) 3.18(-7) 8.77(-7) 1.41(-7) 4.99(-8) 1.39(-%} 1.26(-7) 1.75(-73 1.51(-6)
9 (center) 8.33(-8) 2.53(-8) 2.32(-7) 1.57(-7) 4.98(-7) 2.61(-7) 4.18¢(-7) 7.58(~-7)
17 (back) 1.81(-7) 1.96(-8) 9.57(-7} 1.25(-6; 2.41(-6) 3.22(-%6) 4.467(~6) 5.63(-6)

Configuration 2 {Hevimet-LiH)
2 (front) 1.58(-7) 4,.36(-7) 7.07(-8) 2.49(-8 6.88(-7) 5.34{-8) 7.83(-8) 7.431(~7)
9 {center) 4.12(-8) 1.36{-8) 1.26(-7) 7.59(-8) 2.57(-7) 1.01(-7) 1.77¢-7) 3.58¢(-7)
17 {back) 2.46(-7) 4.30(-6) 1.04(-5) 3.77(-7) 5.96(-5) 6.33(-7) 1.01(-6) 6.60(-6)

Configuration 3 (LiH-Hevimet)
14 (front) 9.19(-11) 1.46(-9) 2.28(-10) 4.49(-11) 1.82(-9) 1.20(-10) 1.65(-10) S 1.94(-9)
21 (center) 5.20{-11) 5.14(-113 3.96(~1C> 2.07(-10) 7.17¢(=10) 5.26{~10) 7.33(~103 1.24{-9)
29 {(back) 1.62{-x0) 3.57(-313 1.52(-9) 1.77(-9) 3.49(=9) 7.50(-9} 9.27{~9; 1.10(-8)

Configuration 4 (LiH-Hevimet-LiH)
14 {front) 4,61{-11) 7.30(-10) 1.16(-10) 2.27(-11} 9.15(-10) 5.21(-11) 7.48(-11) 9.68(-10)
21 {center) 3.28(-11) 2.70(-11) 2.14(-10) 1.02(-10) 3.75(-10) 2.09(-10) 3.11(-10) 5.84(~-10)
29 {back) 3.40(-10) 6.45(-9) 1.58(-9) 5.50(-10) 8.96(-9) 1.54(~9) - 2.09(-9} 1.05(-8)

*Refer to Fig. 1 for location of space interval with respect to source and detector.
**Letter designation for referemce to entries in Table 6.

VA
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Table 6. Fractrional Contribution to Transmitted Gamma-Ray Dose per Unit Volume
of Spacial Interval as a Function of Neutron Energy

Interval and

Reaction Type

(Refer to Table 5)

Fractional Contribution per Unit Volume of Spacial Interval

Total Dose
Spacial % (n,Y) Reactions - (n,n',y) High~Energy per Unit
Interval a/h b/h c/h d/h Reactions, Reactions, Volume,
in Hevimet (a/e) (b te) (c/e) (d/e) e/h f/h g/h h
Configuration 1 (Hevimet Only)
2 (fromt) 0.22 0.58 0.09 0.03 0.92 0.08 0.12 1,51(-6)c
(0.23) (0.63) (0.10) 0.04)
9 (center) 0.10 D.02 0.320 0.22 0.64 0.36 0.58 8.83(~7)
(0.15) (0.04) (0.47) (0.34)
17 (back) 0.032 0.004 0.174 0.22 0.43 0.57 0.79 5.63(~6)
(0.08) (0.01) {p-39) (0.52)
Configuration 2 (Hevimet-LiH)
2 (front) 0.21 0.59 0.09 0.04 0.93 0.07 0.11 7.41(-7)
(0.23) (0.63) (0.10) (0.04)
9 {(center) 0.10 0.03 0.36 0.22 0.71 0.29 .51 4.17(-7)
(0.14) (0.05) (0.50) (0.31)
17 (back) 0.03 0.65 0.16 Q.06 0.90 0.10 0.15 6.60(-6)
(0.04) {0.72) (0.18) (G.06)
Configuration 3 (LiH-Hevimet)
14 (fromt) 0.05 0.75 0.12 0.02 0.94 0.06 0.09 1.94(~%)
(0.05) (0.80) (0.13) (0.02)
21 (center) 0.04 0.03 0.31 0.17 0.55 D.45 0.62 1.48(~9)
(0.08) (0.05) (0.55) 0.32)
29 (back) 0.015 0.003 0.14 0.16 0.32 0.68 .84 1.10(~8
{0.05) (0.01) (0.43) (0.51)
Configuration 4 (LiH-Hevimet-LiH)
14 (front) 0.05 0.75 0.12 0.02 0.9s 0.05 0.08 9.68(~10)
(0.05) (0.80) {0.13) (0.02)
21 (center) 0.06 0.03 0.36 0.18 0.63 0.37 0.55 6.94(~10)
(0.08) (0.06) (0.57) (0.29)
28 (back) 0.03 0.62 0.15 0.05 0.85 0.15 0.20 1.05{-8)
(0.04)  (0.72) 0.18)  (0.06)

®The fromt spacial interval 1s nearest the source (refer to Fig. 1).

bSee Table S for numerical values of letters.

cRead:

1.51 x 10 %,
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the secondary gamma-ray dose from the front and center intervals by a
factor of 2 but does not change the relative importance of the contribut-
ing interactions within these spacial intervals. In both configurations
more than 907 of the dose from the front interval and about 707% of the
dose from the center interval are due to neutron captures (see Table 6).
Also in both configurations 63% of the captures in the front interval
that contribute to the dose occur in the neutron energy interval between
3.06 eV and 0.583 keV, and 80% of those in the center interval occur at

neutron energies greater than 0.583 keV,

For the back interval (inmterval 17) the addition of 1lithium hydride
behind the Hevimet changes the character of the contributing interactions
both as to type and as to neutron energy. Whereas in configurvation 1
high-energy neutron interactions ( > 0,111 MeV) account for close to 807
of the dose from interval 17, with the largest fraction due to inelastic
scatterings, in configuration 2 the high—energy interactions account for
only 15% of the dose from this spacial interval and neutron captures in
the energy interval from 3.06 eV to 0.583 keV dominate. A comparison of
spacial intervals 2 and 17 in configuration 2 reveals that the relative
importance of capture and inelastic~scattering interactions is approximately

the same for the two intervals.

Placing the lithium hydride between the source and the Hevimet
instead of behind the Hevimet attenuates the incident neutrons and
dvastically reduces the secondary dose contributions per unit volume for
all spacial intervals within the Hevimet -- as much as a factor of 800
for the front spacial interval (compare interval 2 in configuration 1
with interval 14 in configuration 3) and as much as a factor of 500 for
the back interval (compare interval 17 with interval 29). As would be
expected; the energy spectrum of the captured neutrons throughout the
Hevimet is altered by the preceding lithium hydride: low-energy captures
contribute conly 5% of the dose from the front spacial interval when the
lithium hydride is present, whereas they contribute 237 of the dose from
this spacial interval when the lithium hydride is not present. Compensating
increases occur in other intervals, primarily in the interval between

3.06 eV to 0.583 keV. It is noted,; however, that the total relative
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contributions to the exit dose by captures and inelastic scatterings in the
front spacial intervals of configurations 1 and 3 are approximately the
same: 927 by captures and 8% by inelastic scatterings in configuration 1;
94% by captures and 6% by inelastic scatterings in configuration 3. For the
other two spacial intervals, the importance of the capture reactions is
somewhat decreased in configuration 3. For the back spacial interval,
inelastic~scattering reactions account for 687 of the dose contribution in
configuration 3, whereas in configuration 1 (no lithium hydride) they
account for 57% and in configuration 2 (lithium hydride behind the

Hevimet but not in front ot it) they account for only 10%.

The effects of the additional lithium hydride in configuration 4
are the same as those observed for configuration 2. That is, the unit-
volume dose contributions from the front and center intervals are reduced
by a factor of 2 over those in configuration 3, but the relative importance
of the contributing interactions in these intervals is not altered. The
total contribution from the back interval (interval 29) remains essentially
unchanged, but the important interactions shift from high~energy cap-
tures and inelastic scatterings to captures in the neutron energy interval

from 3.06 eV to 0.583 keV.

IV. CONTRIBUTIONS TO SECONDARY GAMMA-RAY DOSE
BY ALL REGIONS OF THE SHIELD

Table 7 gives the total contribution to the exit secondary gamma-ray
dose by specified regions within the configurations. These contributions
were obtained by integrating the dose per unit volume over the volume of
each of the intervals within the designated region and combining the
results, Table 8 gives the corresponding fractional contributions to the
dose by the same spacial regions; that is, the contribution shown in
Table 7 for each region divided by the total contribution for the configura-
tion . In each case, the total contribution is shown in brackets as the
last entry for the configuration. (Note: The fractional wvalues in Table 8
are based on the total gamma~ray dose exiting from each configuration and
thus the corresponding entries for different configurations cannot be com=-
pared directly. All the entries in Table 7 are directly coﬁparable,

however.)



Table 7. Contribution to Transmitted Gamma-Ray Dose by Various Spacial Regions
as a Function of Neutron Energy and Reaction Types
Contribution by
| 1.
n,Y Reactions R:;Et;gns {nvy + n,n’',y) Reactions
Spacial 0.0-3.06 3.06 eV- $.583 keV- 0.111 MevV- 0.0-14.% 0.111 MeV- 0.111 MevY- 0-14.9
Interval(s) eV 0.583 keV 0.111 MeV 14.9 MeV MeV 14.9 MeV 14.9 MeV MeV
Configuration 1 (Hevimet Omly)

1 (al) 3.59(-9) 3.16(-10) 3.84(-10) 2.66(-10) 4.55(-9) 8.34(-9) 8.61(-9) 1.29(-8)
2-9 (Hev) 3.69(-7) 5.19(-7) 4.21¢-7) 2.28(-7} 1.54(-6) 4.15(-7) 6.44(-T7) 1.95(-%6)
10-17 (Eev) 2.87(-7} 5.02(-8) 1.36¢(-56) 1.36(-6} 3.06(-6) 2,88(-6) 4.24{-6) 5.94(-6)
18 (al) 1.27(-9) 2.72(-12) 7.77(-9) 1.07(-8} 1.98(-8) 2.11{-7) 2.22(-7) 2.31(-7)
1-18 {(total) 6.61(-7} 5.70{(-7) 1.79£-6) 1.60(-6) 4,62 (-6) 3.52(-6) 5.12(-6; 8.14(-6)
Comfiguration 2 (Hevimet-LiH)

1 (aD 1.84(-9) 1.62(-10) 1.99(~10) 1.37(-10) 2.34(-9) 3.73(-9) 3.87(-9) 5.07(-9)
2-9 (ﬁev) 1.81(-7) 2.57(-7) 2.19¢(-7) 1.32(-7) 7.69(-7) 1.68(-7) 2.30¢-7) 9.38(-7;
10-17 (devw) 2.36(-7) 1.86(-56) 1.08{-6) 5.18¢-7) 3.69(-6) 7.62(-7) 1.28{-6) 4.45(-6)
18 (AL) 2.08(-9) 1.43(-9 3.75(-9} 2.57{-9) 9.83{-9) 2.86(-8) 3.12¢(-8) 3.85(-8)
19-30 (LiH} 4.08(-8) 2.39(-8) 2.90(-9) 1.87¢(-7) 2.55(-7) 0 1.87¢=7) 2.55(-7)
1-30 (trotal) 4,62(-7) 2.14(-6) 1.30(-6) 8.20{-7) 4,73(-6) 9.60(-7) 1.78¢(-5) 5.69(-6)
Configuration 3 {LiH-Hevimet)

i-12 (yiH) 1.98(-9) 9.53(-10) 1.01(-10) 3.92{-10) 3.43(-9) 0 3.92(-10) 3.43(-9)
13 {Al) ) 5.54{(-13) 3.214{-13) 4,03(-13) 1.98(-13; 1.48(-12) 6.73{-12) 6.93(-12) 8.21¢{-12)
14-21 (Hev) 1.70(-10) 9.41¢(-10) 7.32(-10) 2.79(-19; 2,12(-95 7.05{-19) 9.84{-10) 2.83(-9)
22-29 (Hev) 2.47(—10) 9.53(-11) 2.20(-9) 1.90(-9) 4,45(-9) 6.61(-9) B.51{-9) 1.11(-8)
30 (A1) 1.09(-12) 5.01(-15) 1.174-11) 1.51{-11) 2.78(-11) 5.67{(-10) 5.82(-10) 5.95(-10)
1-30 {total) 2. 49(-9) 1.99(-9) 3.05(-9) 2.59(-9) 1.00(-8) 7.91{-9) 1.05(-3) 1.79(-8)
Configuration 4 (LiH-Hevimet-LiH)

1-12 {(Li%) 9.05(~-10) 4,36(~10) 4,64(-11) 1.54(-10) 1.54¢-9) 0 1.54(-10) 1.54(-9)
13 (A1) 2.87(-13) 1.66(-13) 2.13{-13) 1.04(-13) 7.70(-13) 3.09(-12) 3.19¢-12) 3.86(-12)
14-21 (Hev) 8.62(-113 4.70(-10) 3.82({-1¢) 1.39(-10) 1.08¢-9) 2.50(-10) 4,29{-10) 1.37(-9)
22-29 {Hev) 2,86 (-10) 2,81(-9) 1.68(-9) 7.38(-10) 5.52{-9) 1.80(-9) 2,54(-9) 7.32(-9)
30 (Al) 2.94(-12) 2.16(-12) 5.61(-12) 3.72(-12) 1.44(~11) 8.32(-11) 8.69(-11) 9.76(-11)
31-42 {LiR) 6.67(-11) 3.91(-11) 4,73(-12) 4.43(=10) 5.54(-10) 0 4,43(-10) 5.54(-10)
1-42 (total) 1.35(-9) 3.76(-9) 2.12(-9) 1.48(-9) 8.7:1(-9) 2.317{-9) 3.65(-9) 1.09¢(-8)
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Table 8. Fractional Contribution to Transmitted Gamma~Ray Dose by Various Spacial Begions
as a Function of Neutron Energy and Reaction Types
Fractional Contribution® by
Yoy
n,y Reactions ReZQZiégs, {0,y + n,n',v) Reactions
Spacial 8~3.06 3.06 eV~ 0.5B3 keV- 0.111-14.9 0-14.9 0.111-14.9 0,111-14.9 0-14.%
Interval(s) Material eV 0.583 keV 0.111 MeV MeV MeV MeV MeV MeV
Configuration 1 (Hevimet Only)
1 0.3175 cm Al 06.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-9 2.54 cm Hev 0.05 .06 0.05 9.03 0.19 G.05 0.08 0.24
10~17 2.54 cm Hev 0.04 0.01 9.17 0.17 0.38 0.35 9.52 0.73
18 0.3175 cm Al 0.0 0.00 3.00 0.00 0.00 .03 0.03 0.03
1-18 {total) 0.08 G.07 8.22 0.20 0.57 0.43 0.63 1.00
[8.14(-6)1P
Configuration 2 (Hevimet-LiH)
1 9.3175 cm Al 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00
29 2.54 cm Hev 0.03 0.05 0.04 0.02 0.14 0.03 0.05 .17
10-17 2.54 cm Hev 0.04 9.33 0:19 0.09 0.65 8.13 0.22 .78
18 0.3175 cm Al 0.00 0.0p 0.00 G.00 0.00 .01 0.01 0.01
19~30 30.48 cm LiR 0.01 0.0¢ 0.00 0.03 0.0a 08.06 0.03 0.04
1-30 (total 0.08 0.38 0.23 .14 0.83 0.17 0.31 1.00
[5.69(-6)]
Configuration 3 (LiK-Hevimet)
1-12 30.48 cm LiH 0.11 0.035 0.01 0.02 0.19 0.00 0.02 0.19
13 0.3175 cm Al 0.0 8.00 0.00 0.00 3.00 0.00 G.00 0,00
14=-21 2.54 cm Hev .01 0.05 0.04 G.02 0.12 0.04 0.05 G.16
22-29 2.54 cm Hev 0.01 0.0% G.12 0.11 0.25 0.37 0.48 0.62
30 0.3175 cm AL 0.00 0.00 0.G¢ .00 0.00 0.03 0.03 0.03
1-39 {total) 0.14 0.11 0,17 0.13 0.56 0. 44 .58 1.00
{1.79(-8)}
Configuration 4 (LiH-Hevimet-LiH)
1-12 30.48 cm LiH 0.08 0.04 0.00 0.01 0.14 G.00 0.01 0.14
13 0.3175 cm Al 0.¢0 0.00 0.00 .00 0.00 G.00 G.0¢ 9.00
14-23 2.54 cm Hev 0.01 C.04 .06 0,01 0.10 .03 D.04 9.13
22=29 2.54 cm Hev 0.03 0.26 3.15 Q.07 9.51 G. L7 G¢.23 0.67
36 0.3175 am Al G.0G 0.60 ¢.00 G.06 0.0 0.01 .61 0.01
31-42 30.48 cm LiH G.01 o.00 8,00 0.04 0.05 ¢.00 4.04 0.05
1=-42 {rotal) .13 0,34 4.13 .14 0.80 0.2% 0.34 1.00

Ls
{1.0§{-8)]

a, N
Due to roundoff, some rows and columms do not total correctly.

b ;
The number in brackets is the total contribution for the conf

4
1

guration as showa in Table 7.

61
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Tables 7 and 8 show that the trends observed in Section IIl for the
contribution per unit volume from three spacial intervals in the Hevimet
are reflected in the total contributions to the dose made by the Hevimet.
In all four configurations the contribution by the second half of the
Hevimet dominates the exit dose; it contributes about 75%Z of the dose
in cenfigurations 1 and 2 and abcut 65% in configurations 3 and 4.

The first half of the Hevimet never contributes more than about 25% of the

dose (in configuration 1) and usually no more than about 15%.

Neutron capture reactions in a lithium hydride region preceding
the Hevimet, as in configurations 3 and 4, contribute 15-20% of the
exit secondary gamma-ray dose. Captures in a lithium hydride region
following the Hevimet, as in configurations 2 and 4, contribute less

than 57 of the exit dose.

When lithium hydride follows the Hevimet about 807% of the total
exit secondary gamma-ray dose is due to neutron captures throughout
the configuration, as compared to about 557 when no lithium hydride
follows the Hevimet. Also when lithium hydride follows the Hevimet,
high-energy neutron interactions (captures and inelastic scatterings)
account for about 307% of the exit dose, as compared to 60% when no

lithium hydride follows the Hevimet.

In configuration 1, neutron captures and inelastic scatterings in
the second half of the Hevimet contribute about equally to the exit dose,
but in configuration 2, with lithium hydride behind the Hevimet, the
contribution from inelastic scatterings in the Hevimet is considerably
reduced, as is also the contribution from high-energy neutron captures.
In configuration 2 the largest contribution from the back half of the
Hevimet is due to the capture of neutrons in the 3.06 eV to 0.583 keV
range. Placing the lithium hydride in front of the Hevimet does not
greatly affect the fractional contribution by high—energy neutron
inelastic scatterings from the second half of the Hevimet (compare
configurations 1 and 3) but it substantially reduces the fractional
contribution from neutron captures in this region. The reductions in

the dose contribution due to captutes occur in all energy intervals except
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the interval from 3.06 eV to 0.583 keV, in which the fractional contribution

is approximately the same.

Placing the lithium hydride in front of the Hevimet also veduces the
capture in the front half of the Hevimet. For neutrons with energies
lesg than 3.06 eV most of the captures occur in the lithium hydride
itself. There is essentially no contribution due to low-energy neutron
captures in a lithium hydride region following the Hevimet, but a small
contribution from high-energy neutron captures in the lithium hydride

ocQurs.

In summary, Tables 7 and 8 show that when Hevimet is adjacent to
the source it contributes more than 95% of the exit secondary gamma~vay
dose regardless of whether or not it is followed by a lithium hydride
region. When lithium hydride is interposed between the source and the
Hevimet, the Hevimet contributes approximately 807 of the exit secoundary
dose, The contribution from the last half of the Hevimet is always a
factor of 3 to 5 higher than that from the first half. When lithium
hydride follows the Hevimet, 807 of the exit dose 1s produced by neutron
captures, with nearly half of them occurring at neutron energies between
3.06 eV and 0.111 MeV. When lithium hydride does not follow the Hevimet,
the importance of neutron inelastic scatterings approaches that of the

captures.

V. PROBABILITIES THAT SOURCE NEUTRONS CONTRIBUTE
TO SECONDARY GAMMA-~RAY DOSE
The probability that a neutvon of a given energy incident upon
the shield configuration would contribute to the secondary gamma-ray dose
exiting from the configuration was determined by extracting from the
adjoint cases the adjoint outward boundary current. This was done by
inputting the dose due to one photeon per second per square centimelter

as the dose response,

The vesulting calculated probabilities for the four configurations
are given in Tsble 9 and Fig. 2.1° These data show that the source neutrons
have the greatest probability of contributing to the exit secoundary dose

when the configuration consists of Hevimet alone, and a somewhat lower
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Table 9. Probability Incident Neutron Produces Gamma Rays
That Contribute to Exit Dose

Probability of Contribution

Neutron
Energy Conf. 1 Conf., 2 Conf. 3 Conf. 4
Group* (Hevimet) (Hevimet-LiH) (Lill~Hevimet) (Lid-Hevimet-LiH)
1 5.4(-4) 2.34(-4) 4.23(~5) 1.22(-5)
2 5.48(~4) 2.35(~4) 2.67(~5) 1.23(-5)
3 5.45(~4%) 2.25(~4%) 1.65(~5) 7.66(-5)
4 5.65(-4) 2.25(-4) 9.44(~6) 4.55(~6)
5 5.46(-4) 2.18(~4) 4.68(-6) 2.44(~6)
6 4.46(-4) 1.84(-4) 2.47(-6) 1.42(-6)
7 3.56(~4) 1.54(~4) 1.53(~6) 9,50(~7)
8 2.77(-4) 1.29(-4) 1.06(~6) 6.97(-7)
9 2.14(-4) 1.11(-4) 7.01(-7) 4.85(-7)
10 1.650(-4) 9.82(-5) 4,46(~7) 3.16(~7)
11 1.28(-4) 8.88(-5) 2.92(~7) 2.05(-7)
12 9.47(-5) 8.03(-5) 1.94(~7) 1.30(~7)
13 6.75(~-5) 7.19(-5) 1.33(~7) 8.31(-8)
14 5.74(=5) 7.07(-5) 9.80(-~-8) 5.66(~8)
15 5.08(-5) 6.82{(-~5) 7.22(-8) 3.78(-8)
la 5.21(-~5) 6.93(~5) 5.28(-8) 2.56(-8)
17 5.84(-5) 6.95(-5) 4.30(-8) 2.07(-8)
18 8.32(~5) 6.59(~5) 4,45(~8) 2.14(-8)
19 1.09(-4) 5.95(~5) 4.54(~83 2.14(~8)
20 7.49(-5) 3.40(-5) 4.85(-8) 2.33(~-8)
21 3.85(~5) 1.90(~5) 5.15(-8) 2.48(-8)
22 5.94 (~5) 2.89(-5) 5.48(-8) 2.59(-8)
23 4.71(-5) 1.75(-5) 5.63(-8) 2.72(-8)
24 5.37(~5) 2.71(~5) 6.04(~-8) 2.91(-8)
25 1.88(-4) 7.64(~5) 6.44(~8) 3.10(-8)
26 1.77(-4) 7.29(-5) 6.62(~8) 3.20(-8)
27 7.26(~5) 3.48(-5) 7.73(-8) 3.74(~8)

*Group 1 = 12~15 MeV; Group 27 = 0-0.4 eV (refer to Table 1 for complete
energy group structure).
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probability when it consists of Hevimet followed by lithium hydride. 1In
both these configurations, the probability that the neutron will contri~-
bute to the exit dose increases with increasing neutron energy for
energies greater than 1 MeV. Other energies in which the probabilities

are highest are 0.4 to 3 eV and 0.3 to 1.5 keV.

When lithium hydride precedes the Hevimet, the probability that a
source neutron will comtvibute to the exit secondary gamma-ray dose is
much lower, all neutrons having approximately equal probability except
those in the energy region from 1 MeV to 14.9 MeV, for which the prob-
ability is greater. Additional lithium hydride following the Hevimet

decreases the probability in all energy groups only slightly.



10.

25

REFERENCES

See, for example, Oak Ridge National Laboratory Report TM-3449,
"Optimization of a Shield for a Heat-Pipe~Cooled Fast Reactor De-
signed as a Nuclear Electric Space Power Plant,” by W. W. Engle, Jr.,
R. L. Childs, F. R. Mynatt, and Lorraine S. Abbott (19871).

W. W. Engle, Jr., "A Users Manual for ANISN, A One-Dimensional Discrete
Ordinates Transport Code with Anisotropic Scattering,' Computing Tech-
nology Center, Union Carbide Corporation, K-1693 (1967).

H. C. Honeck, "ENDF/B - Specifications for an Evaluated Nuclear Data
File for Reactor Applications,' USAEC Report BNL-5066 (May 1966);
revised by S. Pearlstein, Brookhaven National TLaboratory (July 1967).

G. D. Jeoanou and J. S. Dudek, "GAM~II: A B; Code for the Calculation
of Fast-Neutron Spectra and Associated Multigroup Constants,” USAEC
Report GA-4265, General Atomic (1963).

J. R. Knight and F. R. Mynatt, "MUG ~ A Program for Generating Multi-
group Photon Cross Sections,'" USAEC Report CTC-17 (January 1970).

W. E. Ford, III, '"The POPOP4 Library of Neutron-Induced Secondary Gamma-
Ray Yield and Cross Section Data (POPOP4 Memo No. 1)," Computing Tech-
nology Center, Union Carbide Corp., CTC-42 (1970).

The cross—-section tape used in this calculation was supplied by M. L.
Gritzner.

Theodore Rockwell, III, Reactor Shielding Design Manual, p. 19 ,D. Van
Nostrand Co., Inc. (1969).

F. R. Mynatt et al., '"Development of Two-Dimensional Discrete Ordinates
Transport Theory for Radiation Shielding,” Cemputing Technology Center,
Union Carbide Corp., CTC~-INF-952 (1969).

M. B. Emmett, "INTRIGUE-II: An IBM-360 Subroutine Package for Making
Linear, Logarithmic and Semilogarithmic Graphs Using the CALCOMP
Plotter,'" USAEC Report ORNL-4664 (March 1971).






27

APPENDIX A. TABLES OF DOSE CONTRIBUTIONS

This appendix presents the detailed results of the calculations in
tabular form for all four configurations. Two tables are given for sach
configuration; the first one presents the contributions to the gamma-ray
dose by neutron capture reactions (n,v) and the second one the contribu-
tions to the gamma-ray dose by all neutron reactions {n,Y + n,n’,¥y). The
reader is referred to Table 1 for the neutron energy group structure and

to Fig. 1 for the location of the spacial intervals.

Note: 1In reading the entries interpret as follows: 4,82240E-14 =
4.82240 x 10 1",
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GiP. 8
1.057902-11
6.1342GE-10
5.36540E-10
5.39910E-10
5.78470E-10
6.38330E-10
7.1867708-10
8,.15580E-10
9.39370E-13
1.09520E-09
1.29340E-09
1.56030E-09
1.92900E-09
2.429405-0¢
3.209708-09
4.57990E-0S
5.96320E-0¢
1« 77060E-10

GRP. 16
9.659980E~-11
7.25889E-09
B.013408-09
9. 41129E-09
T« 12790E-068
1.36010E-03
1.648308-08
2.00410E5-08
2.445402-08
2.995502-08
3.688650E-03
4,596102-08
5.8131902-08
7.420798-08
9.,806298-08
1.35720E-07
1.99050E-07
4.10200E-09

8¢



CONFIGURATION 1 (HEVIMET ONLY)

4
2
3

WD wd O U LT S B e B

GEP. 17
5,21260E~10
2, 31570E-08
2.61980E-08
3.15680E-08
3.85420E~08
4,72340E-08
5.79870E-08
7, 12730E-08
8, 77299E-08
1.08190E~07
1. 337508~ 07
1.67080E-07
2. 11380E= 07
2.68760E~07
3.52610E-07
4.,82270E-07
6.93480E-07
2.39890E~08

GRP. 25
6.42010E-10
3,976 10E~-08
3.369108~08
3. 17270E~-08
2,34840E~08
2. 38870E-08
3.05750E-08
3, 170308~ 08
3.323808-908
3,52130E-08
3.,769510E-08
4. 10660~ 08
4.566508-08
3. 13230E~-08
5.98200E~G8
7.28979E~038
3,19619E-08
1.63170E-09%

GEP, 18
7.45390E~10
. 37780E-08
2.50220E-08
2,95830E-08
3.51830E-08
4, 2145 0E~08
5, 0683 0E-08
&, 10970E~08
7.37899E~08
8.92719E-08
1.08170E-07
1,322208-07
1.63350E~07
2,01890E-07
2,558608=07
3,34720E-07

"4,505808-07

1. 868330E-08

GEP., 26
9.35970E-10
3.,99930E-08
3.32980E-08
3. 090808-08
2.83230E-08
2.84170E-08
2.87390E-08
2,94820E~08
3.059108-08
3,208708-08
3,40250E-908
3.67330E-08
4.05050E-08
4,51690E-08
5.,22780E~08
£5.3331%8-08
7.96419E~08
2. 04970E=-09

NEUTROR CONTRIBUTION TO GAHMMA DOSE

GEP. 19
3, 71730E-10
2.823008-08
3.073605-08
3.42270E-08
4, 098408-08
4. 86260808
5.81150E-08
6.98259E-08
8.29889E-08
9.91619E~08
1.18370E-07
1,42140E-07
1.71430E-07
2.05660E-07
2.49490E~07
3.06490E~07
3.6 1450E~07
5.51580E-09

GRP, 27
3. 7184 9E~05
2.38440E-07
1.38580E-07
8.396B0E~08
6.49629EF-08
4§.335B0E-(8
3.21680E-08
2.44080E~03
1. 94840E-08
1.56610E-08
1. 36170E-08
1% Y094 0E-08
3,84653E-09
8,37360E-09
5.66330E-09
§.89310E-09
9.77393E~0%
2471070E-10

GRP. 20
9,19240E-11
8,.85649E~-08
7.44369E~08
7.13749E-08
6.,89079E~-08
6.,986799E-08
6.99779E-08
7.23180E~08
7.52869E-08
7.9797%E-08
8.53913E~08
9.32869E-08
1.0321Q0E~07
1. 1444 0E~-07
1.28200E-G7
1.43570E- Q7
1.45140E-07
1.19800E~ 10

GRF. 21

1.56560E-10
1,92000B=-07
1. 12830E8-07
7.19519E-08
4, 74320E=-08
3,33730E~08
2. 30760E~08
1. 85350E-08
1.53030E-08
1. 43040E-08
1, 37430E~038
1. 43200E-08
1.50980E-08
1.64E870E~08
1. 78410E~-08
1.94220E-08
1. 733%0E~-08
7.25370E-12

GRP, 22
2.02830E-10
1:82360E-07
1.05540E-07
£.68380E=-08
4.,41710E=~08
3.,05340E-08
1.549208=-08
1.35530E=-08
3.465208~09
6.,80470E~03
5.06920E~09
3.84890E-09
3,20090E-09
2,69940E-0%
2.51250E-0%
2.3684%0E-09
2.15980E-09
1.30570E-12

(N ) REACTIONS

GRE, 23
2,264808~10
2+571508-07
2,61%108-08
3.70790E-09
1.0271%08-09
5.,367408~10
3.36720E-10
24 26490E~10
1.58%908-10
1.35140E-10
8775708~ 11
7.033008-11
5.5303708~11
5.385808-11
5.306908~11
5.112808~11
5.14190E-11
7.68930E8-15

GRP. 24
4.30510E-10
2.45150E~07
7.192898-08
2,58330E~08
1.018308~08
4.,23070E-09
1. 82240E~09
5,08430E~10
3.69340E-10
1.75350E~1C
8,865002-11
5,086008~11
3.462508-11
3.09170E-11
3.21510E-11
3.789808~-11
4, 37940E-11
1.47890E~14

62



CONFIGURATION 1

INT.

[FaliaaBC A SR LR SN VU I S

GRP. 1
5.059708- 11
8, 274102~ 11
7.555108-11
7.697408~ 11
B8.371302-11
9. 459408~ 11
1.0691702-10
1282408~ 10
1.52820E- 10
1.8L46208-10
2,265L08-10
2,838708-10
3.644808-10
4.80020E-10
5,6L2808~-10
9.865808~10
1.62610E-09
9.53730E-10

GRP., 9
2, 12020E-09
14710028~ 08
1. 3410¢8-08
1.413008-08
1.58040E-08
1.81690E-08
2,12430E-08
2.51750E-08
3.021308-08
3.671908-08
4,525808-08
5.70090E-08
7.29199E-08
9.61879E-08
1.328008-07
1. 96680E-07
3.237708-07
4.4908208-08

{HEYIMET ONLYY

GRP. 2
2.12090e-10
5.27770E-10
4.,80910E-10
4.877008-10
5.27450E-10
5.92100E- %90
6.80120E-10
TeS429CE- 18
9.40910E-10
e 12980E~-09
1377308-08
1. 71490E-09
2.18830E-09
2,860908-09
3.929608-09
5.78750E-09
9. 4U4330E-09
3.94100E-09

GRP. 10
9,710008-10
1.58860E-08
1. 4686 02-08
14 56370B-08
1. 76420E-08
2.0448408-08
2.408808-03
2.876508-08
3.478408-08
44259108-086
5.290208-06
$.711598-038
8.64499E-08
1. 14920E-07
1.59910E-07
2.389008-07
3.975208-07
4.322308-08

NEUTRON

GRP. 3
7.74420E-11
2.38750E-10
2. 18280E-10
2.,279608-19
2. L40480E-10
2.701808-10
3.90440E-10
3.62450E-10
L.2906C0E-10
5.146808-10
6.26810E~-10
7.78550E-10
9.91880E-10
1.293102-09
1.7769908-09
2.5983QE-0%
L.223708-09
1.53830E-09

GRP. 11
10794 0E-09
1429290E-08
1.214908-08
1.30810g-086
1. 49G80E-08
1. 7TU420E-08
2.07430E-08
2.39980E-08
3.05040E-08
3.76810E-G8
4.72350z-08
6.939495-08
7.852408-08
1.05280E-07
1. 877908-07
2.22860E-07
3.746508-07
5.72470E-08

CONTRIBUTION TO GAMMA DOSE

GR?. 4
2.0%0308-09
7.373008-09
6.53950E-09
6.69080E-09
7.1978GE-09
8.032808-09
9.16610E-GS
1.06270E-08
1.24900E-08
1.48740E-08
1.7967CE~ 08
2.21650E-908
2.80360E-08
3.524908-08
4,921608-08
7.14529E-08
1.145308-07
3.700508-08

GRR. 12
1.06760E-09
7.54600E-09
7.28180E-09
7.97760E~09
9.26740E-09
1.08910E-08
1.30880E8-08
1.593008-08
1.96270E-08
2.44740E-08
3.09800E-08
3.95410E-08
5.250308-08
7.108498-08
1.00880E-07
1.53970E-07
2.623108-07
5., 54569E-08

GRP. 5

3. 573408-09
1. 51930E-08
1.36530E-08
1. 38130E-08
T.49240E-08
1. 67040E-28
1.903902-08
2.21740E-08
2.608708-08
3. 10960€E-08
3. 75930E-08
4.68020E-08
5. 8B70S0E-08
7.5%92598-08
1. 030808-G7
T. 497308-07
2.398708-07
6.63379%2-08

GRP. 13
6.36920E-10
3. 805008-09
3. 809808-09
4.24590E-09
4.94270E-09
5. 87740E-09
7.08790E-09
8. 65040E-09
1. 06820E-08
1. 33470E-08
1, 69350E-08
2.188508-08
2.89690E-08
3.94600E-08
5.65750E-08
8. 75439E-08
1.51730E-07
5.25510E-08

GRP. 6
i4.,893108-09
1.94690E-08
1.75280E8-08
1.78840E-08
1.94750E-08
2.933898-08
2.52950E-08
2.94140E-08
3.476608-08
4.162808-08
5.05550E-08
5.26919E-08
7.955998-08
1.033808-07
1.409708-07
2,05789E-07
3.31930BE-07
9,25029E-08

GRP., 14
3.16080E-11
34637008-09
3.71800E-09
4.19260E-09
4,91710E-09
5.87360E~09
7.09930E-09
B.665%90E-09
1.068708-08
1.33210E-08
1.68380E-08
2.17000E-08
2.86370E~08
3.901008B-08
5.60140E-08
B.69549E8-08
1.51020E-07
8.05329E-09

(N, (N, N',Y)

3R2. 7
5.406700E-09
2.02790E-08
1.83220E-086
1.89050E-08
2.080CCE-08
2.363702-08
2.73800E-08
3.217450E-08
3.82970E-08
b.6%1720E-0B
5.6L560E-08
7.051108-08
8.386098-08
1.17599E-07
1.5 1300E-07
2.37070e-07
3.85830E-87
1.06700E-07

GRP. 15
6.00630E-11
6.19040E-09
6.77870E~09
7.90270E-99
9.43420E-09
1.73860E-08
1.38410E-08
1.69330E-08
2.08630E-08
2.592208-908
3.25650E-08
4.172%02-08
5.482508-08
7.39780E-08
1.05650E-07
1.6335¢E~-07
2.83140E-07
2.45330E~09

REACTIONS

GBP. &
4.316808-09
1,72490E-08
1.56200E-08
1.62790E-08
1.80710E-08
2.06710E-08
2,40740E-08
2.842602-08
3.39930=2-08
b,116802-08
5.05610E-08
6.3L4739E-03
8.,10080E-08
1.065108-07
1.666508=-07
2.16530E-07
3.54880E-07
B.59989E-08

GRP. 16
9.69980E-11
7.26840E-09
B.O2819E-39
§.435408-09
1. 131202-08
1.36700E-08
1.66000E-08
2.02840E-08
2,48090E-08
3.05880E-0¢8
3.800808-38
4.80650E-08
5.213992-08
8.20199E-06
1. 14020807
1.70320E-037
2.813108-07
4.10200E-39

0€



COBFIGUHRATION 1 (HEVIMET ONLY}

WO 0D LR BT W R e ©

INT.

-
W0 ~3 O U & L 0 o

ot camd e
L PO

GRP, 17
5,212808-10
2.316965-08
2.521602-08
3. 159908-08
3. 853408-08
4.,73230E-08
5.814308-08
7. 154598~ 08
8.821098~08
1. 09050E~ 07
1.353108~07
1.69980E-07
2. 16880GE~ Q7
2. 79500E-07
3. 744 10E- 07
5.,-230308~07
8.02610E-07
2. 39890E~08

6. 420 10E~ 10
3.97610E~08
3.36910E~08
3. 17270E~08
2:94840E-08
2,98870E-08
3.05750E-08
3, 17030E~08
3.323808~08
3.52130E-08
4, 10660E~908
4,56650E~08
5,132308-08
5.98200E-08
7.28979E~08
9.196198-08
1, 691708~ 09

GRP, 18
7.45330E-10
2,377808-08

2,50220E-08 -

2.95830E-08
3.518308-08
4. 2146 0E~08
5,068308~08
6, 10970E-938
7.37893p-08
3.92719E-08
1.08170E~07
1.32220E-07
1.63350E~-07
2.01890E-07
2.55860E-07
3.347208-07
4.50540E-07
1. 88330E-08

GRP. 26
9.35970E~10
3.99330E-08
3.32980E-08
3,09080E-08
2,83230E-08
2.84170E-08
2.87390E-08
2.94820E-08
3.05%310E-08
3.20870E~08
3.40250E-08
3.67330E-08
4,05050E~08
4.51690E-08
5.22780E~08
6,33313E~08
7.9641958-08
2, 043708k~ 09

HEUTRON

GaP. 18

3, 71730B-1D
2.82300E-08
3. 07360808
3.82270E-08
4,09840E-08
,86260E-08
5,81150E=08
6,34259E~08
8,29B89E~08
3.91613E-08
1,18370E-07
1. 42140E-07
1. 71430E~-07
2.056008-07
2. 43490E~07
3.064908~-07
3,6 W50E~07
5.51580E-09

GRP. 27
9.71843E~09
2.,3B480E-07
1. 38580E-07
8,99680E-08
6.,49629E~08
4,33530E-08
3.2168CE~08
2.,44080E~08
1. 94840E-08
1.56610E~08
1. 30170E~-08
1. 10340E-08
9.BY4659E~(Y
8.,37360E-03
8.66930E-09
B.B9310E~-0%
3.7739%98-09
2. T10790E-19

CONTRIBUTION TO GAHMHA

GEP, 20
93,1924 0E-11
8.85649E-08
7.44359E-08
7. 1374 9E-08
6,89079E-08
6.94799E~08
6.99773E~08
7.23180E-08
7.52469E-08
7.97979E-08
8,539198-08
9.32869E-08
1.03210E~07
1.14440E-07
1.28200E~07
1 435708~ 07
1.45140E-07
1,19800E- 10

3RP, 21

1, 565860E-10
1. 92000E-07
1« 12830E-07
7. 19519E-08
4, 74320E-08
3,33730E-08
2. 30760E-08
1.85360E~08
1.53030E~08
1. 430408~08
1.37430E-08
1. 43200E-08
1.50980E~-08
1.64670R~08
1. 78410E-08
1. 9U220E~08
1.73390E-08
7.25370E-12

DOSE

GRP, 22
2.02890E-10
1.823608-07
1,05540E-07
5,682808-08
4.41710E~08
3,05340E~08
1.94920E-08
1.355308-08
9,465208-09
6.,80470E=-09
5,06820E-09
3,64890E-09
3,20090R-09
2,69940E-39
2.51250E-08
2. 36640E-09
2.15980E-09
1.30579E-12

{(¥,y) (¥,X', 3 REACTIONS

GEP. 23
2,264 0E-10
24573¥50E-07
2,6 1310E-08
3.70790E-09
1.02190E-09
5.35140E-10
3,30720E-10
2.264908-10
1.589908=-10C
1.151490E-10
8.77570E=-11
7.03950E~11

305708~ 11
5,38580E-11
5.30690E~11
5, V1280E- 11
5.14190E~ 11
7.68990E-15

GEP. 24
4,10510E-10
2.45160E=07
7.19289E-08
2.58330E-08
1.01830E-08
4,23070E-09
1.82240E~09
8.,08430E-10
3.69340E-10
1.75350E=-10
§,86500E~11
5.08600E-11
3.46250E-11
3.09170E-11
3.215108=-11
3,78980E-11
4,37940E=-11
1.47890E=14

1€



COMFIGURATION 2 ({HEVIMET-LIE}

INT.

LYol e BN I & R P

GRP. 1
2.470908-14
3.438508~13
3.064408-13
2, 042208-13
3.2%7008-13
3.52310E-13
3.93780E-13
4.46190E-13
5.,109508-13
5.906708~13
5.89040E-13
3. 116 10E-13
9.,6595CE-13
1. 16330EB-12
1.42060E-12
1. 762608-12
2.245208-12
1. 788008-13
$.508408~11
1. 13139B-11
B.B833308-12
7. 00680E-12
5.66170E-12
4.65070E-12
3.890408-12
3.32300E-12
2.91060E-12
2.563030E-12
2.4380608-12
2,463108-12

GRP., 2
8.82750E~ 14
2. 10300812
1.87670E-12
1.861108-12
1,964708-12
24148002-12
2439760E-12
2.713408-12
3.10390E-12
3. 5844 0E-12
4.17800E-12
6.,917108-12
5.84850E-12
7.080008-12
8.59640E-12
1. 06700E8-11
1361608~ 11
6. 30680E-13
7.87320E-11

5.716808~- 11
4,33330E-11
3.340108-19

2,62790E- 11
2, 10310EB-11
1.715408- 11
1.429208- 11
102216 0E- 11
1. 07760E-11
9.92130E-12
9.60380E-12

YECTROM CCONTRIBUTION TO GAMY¥A DOSE

GRP. 3
2.000802-14%
9.053808-13
B, 12920E-13
B, 107908-13
8.6C19C0E~13
Q. 84710E-13
1.058808-%2
1.20300E-12
1.381608-12
1.60210E-12
1.87550E-12
2.21770E-12
2,65150E-12

'3.211308-12

3.95190E-12
4.960108-12
6. 45070E-12
1.61090E-13
1e34500E-11
1.157408-11
9.80170E-12
8.324020E-12
7.113450E~12
6. 110908-12
5.293708-12
464770812
4e 14190E-12
3.80790E-12
3.77310E-12
4.108908-12

GRP. &4
7.733908-13
2.685310E8-11
2.373208-11
2.35400E-11
2.58380E-11
2.71409E- 11
3.02590E-11
3.41980E-11
3.90620E- 11
4.504710E-1
S5.241908- 11
6.15980E~- 11
7.31500E8- 11
B.79050CE-11
7.07140E-10
1.32700E~-10
1.68820E- 10
5.36400E8-12
1.513608-10
1.051808-190
7.593808-11
5.62690%8- 11
4.215208-11
3.232L40B-119
2.504608-11
1.976808-11
159140811
1.33140E-11
1.236708-11
.31750E- 11

GRP. 5

1« 61570E-12
5.L44090E-11
5.88130E-11
S.63490E-11
5.95¢10E8-11
5.51810E-11
7.267908<11
8,210108-11
9.37150E~11
1. 07970E-10
1. 255508~ 90
1. 47420E-190
1. 74920E-190
2. 1GQ4QE-1¢C
2.55800E~10
3. 16620E-190
4.,02770E-10
1. 102808-11
3. 07340E-10
2,05110B-10
1. 431508-10
1. 02700E-1¢C
7.44000E~-11
5.531908-11
e 14T750E~-11

"3.%73308B-11

2. 47320E-11
2.00510E-11
1.80420E-11
1. 85760E-11

GRP. b
2.74010E-12
1.25280E-10
T.10140E-10
1.095602-10
1.16140E8-10
1.271308-1¢
1.41690E-10
14599303E-10
1.82350E-10
2.098508-10
2.43760E-10
2.858902-10
3.388302-10
%.063%0E-10
4,94390E-10
5.11360E-10
7.77340E-10
1.82770E-11
5.25260E-190
3.37040E-10

«27610E-10
1.58170E-10
1.109308-1¢
8.01080E-11
5.82150E-11
4.33080E~11
3.27670E-11
2.58440E~11
2.260808-11
2.252368-11

{¥,yY} REACTIONS

GRP. 7
3.28010E~12
2.982008-10
1.827608-10
1.824408-10
1.93930E-19
2.125402-10
2.36950E~10
2.673902~10
3.04780E-10
3.506208-10
4.07100E-10
4.772502-10
5.654508-19
67794 08-10
8.245208E-10
1.019608-09
1.297608-09
2.17890E-11
8.24860E-10
5.25160E- 10
3.50930E-10
2.408808-18
1.66330E-10
1. 184508~10
8.463008~11
5.15990E-11
4.60970E-11
3.57610E~11
3.07220E-11
2.9B480E-11

GRP. 8
5.42380E-12
3.01980E-30
2.628208-1%¢
2.529L0E-90C
2.798108-10
3.063408-10
3.40810E-10
3.83640E-10
4.36180E-10
5.006108-10
5.79950E-10
6.78530E-10
8.0244GE-10
g.606408-10
1.16720E-09
1e443508-069
1.84310E-09
3.50250E-11
9.64170E-10
6.35270E-10
4.3373208-10
2.9548CE-10
2.09750E-10
To47710E-10
1.06830E-10
7.74800E-11
5.7853CE-11
4.,4433902-11
3.808008-11
3.628650E-11
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CONFIGURATION &

[
=
3

[Colis R o TG BRI FEIN (0 BN X

GRP, ©
6.41710E=12
3, 806708-10
3,31570E=-10
3,34260E-10
3,56 TU0E- 10
3.90710E~- 10
4.343908~ 10
4. 88550E- 10
5.55000E~ 10
6.36480E-10
7.36940E- 10
8.61870E~-10
1. 01910E-09
1.22020E~09
1,48370E-09
1.83810E-09
2.35650E-09
4, 14840E~ 11
1. 135008~ 09
7.53370E-10
5, 223108~ 10
3.60910E-10
2.55690E~ 10
1. 8110 0E~ 10
1.30920E-10
3.51830E~ 11
7. 09440E~11
5,444908- 11
4, 643808~ 11
4.35800E~ 11

{HEVINET-LIH)

GRP. 10
1,03660E-11
7.132208-10
6.27550E-10
6,35120E-10
6. 7998 0E- 10
7, 46450810
8.31540E~ 10
9.36700E- 10
1.06550E-09
1.22300E-09
1. 41690E-09
1.65720E-09
1.95850E8- 09
2.34220E-09
2.84160E-09
3.50710E-09
4. 46540E-09
6.72210B- 11
1.40260E-09
8.65970E~10
5. 700208~ 10
3,77690E- 10
2.60930E- 10
1.794208~10
1.274508- 10
9,059508-11
6,66170E-11
5, 62050E- 11
%,229208- 11
3.884308-11

NEUTRON CONTRIBUTION

GRP. 11
1.48230E-11
1,033808~09
9.,220808~-10
3,421508-10
1.01630E~-09
1.123108-03
1.25860E-09
1.42540E-09
1.62930E-09
1.67830E-09
2.,184008-09
2.56220E-09
3.03510E-0G9
3.63480E=-09
4,41110E-09
5.43730E-09
6.,89520E-09
1.02970E~-10
1. 76990E~59
1. 04B60E-09
6.69880E-15
4,803208-10
2.91450E-10
2.00560E-10
1.37530E-10
6, 98520E~11
5,257%0E~11
3.95480E-11

GRP. 12

1,30480E-11
1.202708-09
1.10520E-09
1.15070E-09
1.25900E-0%
1,408108-09
1.59500E-09
1.82430E-09
2.10380E~09
2.44490E-09
2.86330E8~09
3.38020E-09
4.02530E-09

4.B4120E-09

5.89220E-038
7.27060E-09

9,19800E-09

1.05340E~- 10
2.04180E-09
1. 17970E~06
7.427908-10
4,81380E~10
3.,140508-10
2.13760E-10
1.44680E-10
1.01920E~10
7.197008=11
5.37720E~ 11
$.374508~11
3,957 10E= 11

0 GAMHMA DOSE

GEP. 13
1.137108-11
1.218708-09
1. 17810E=09
1. 26430E-09
1, 412808-09
1.60750E~09
1.84820E-09
2. 14170B~09
2. 49860E-09
2.93330B-09
3.465908-09
4, 122108~09
4,93820E-09
5.96510E-09
7.278108-09
8.97910E=09
1. 13020E-08
1. 12760E-10
1.973208-09
1, 12750E-09
7.073108-10
4,53810E-10
2,93030E-10
1.97640E-10
1,36110E-10
9. 31980E~11
6.69280E-11
4, 86800E-11
4.02220E-11
3.52360E-11

GRP. 14

1. 14340 E-11
1. 47410E-09¢
1, 847550E-0%
1.62530E-09
1,85680E-09
2.154308-08
2.52030E-0%
2.96510E-09
3.50830E~083
4£.16860F-09
4,97600E-09
5.96960E~09
7.199808-09
8,73780E-09
1,06830E-08
1.31570E-08
1.64010E~03
1.42890E~-10
1.9843%0E-09
1.0%36108-09
6.54500E-10
4,146380E-1)
2.3563%0E-10
1.71010E-10
1,13200E-10
7.85640E~11
5,45600E-11
4.03470E~11
3.22920E~-11
2.86030E-11

{¥,v} REACTIOHNS

GRP. 15
3.09220E-11
2.895908-09
3.142308-09
3,62370E~09
4.27090E-09
5.07820E-09
5.06510E-09
7.26760E-09
8.731708-09
1.051808-08
1.27040E-08
1.53910E-08
1.87140E-08
2.28500E-08
2,80520B=-08
3.46100E~08
4,31210E-08
5.214008~10
1.43310E-08
7.86640E-09
4,65510E-09
2.917108-03
1.76780E~09
1,16560E-09
7.59670E-10

5., 22840E-10

3,38630E-10
2:62340E-10
2,11810E-10
1.810508-10

GRP. 16
4,99900E-11
3.51900E-09
3.385608-09
4,66430E-09
5.560708=-03
6.67330E-09
8.03250E~09
9.68880E~09
1.17050E-08
1.41610E-08
1,71610E-08
2.,08330E-08
2.53470E-08
3,09190E~08
3, 78480E-08
4,64350E~08
5,71950E~08
§,89310E~10
5,19600E-19
2,73520B-10
1.58280E-10
3.55710E-11
5299320811
3.66810E-11
2,45320E-11
1.61020E-11
1,12650E~11
8.,11420E-12
6.4 1680E-12
5,351690E=-12

132



CONFIGURATION 2 {HEVIMETD-LIH}

GRP. 17

2. 70410E-10
t. 161408-06
1«314708-08
1. 56260E-08
%.92810E-08
2.35600E-08
2,881008-08
3452350E-08
4,309002-08
5.269%92-08
$.,443502-08
7.88239E-08
9., 64969E-08
1. 18280E-07
1. 453008-07
1.78800E-07
2.212908-07
6.3025308-0%
5.208108=-12
24393508-12
1.281202-12
7.09130E8-13
4.14760E-13
2.50030E-13
1.59240E~13
9,94700E-14
6,923308-14
4, 74400E~ 14
3.655508-14%
2,64550E-14

GRP. 18

3.8667CE-10
1.19810e~08
1. 268480E-03
1.504902-08
1. 73580E-08
2. 15820E-08
2.60370E-08
3. 14910E-08
3.815908-08
4.63110E-08
5.53040E-08
5. 85969E-08
9,38160E-08
1.028208-07
1.268908-07
1.578602~07
2.011608-07
7.37730E-99
1. 034708- 17
£.519608~12
3.37470E-12
1.91770E-12
1. 08410E-12
6.58960E-13
4.03690E-13
2.621308-13
1.73180E-13
te 23480E-13
9. 112508-14
5. 67080E- 14

NEUTRON CONTRIBUTION TO GAMMA DOSE

GRP. 19
1.92590E-10
1.438802-08
1.53130E-08
1.78160E-08
2. 1528CE-08
2.58220E-08
3.12180E-08
3.77910E-08
4,585508-08
5.57460E-08
5. 79319E-08
6.303192-086
1. 01910E-07
1.25770E-07
1.56570E-07
1.970308-07
2.560608~07
3.75250E-09
1.491508-1C
1.062002-10
5. 78460E-11
3.22220E-11
1.82670E-11
1.091808-11
D 66340812
4.296708-12
2.833308-12
2.01640E-12
1.48740E-12
1.04740E-12

GRP. 20
4,71540E-11
L.L3469E-08
3.72790E~08
3.58070E-08
3.47560E-08
3.537708-08
3.62740E-08
3.85780E-08
4.20480E-08
4,77640E-08
5.66260E-03
7.07469E-08
9.39039E-08
1.322608-07
2.00680E-07
3.213608-07
5.82780E-07
$.7284GE~-10
2.356208- 10
2.07200E-10C
te 1766 0E-10
6.71060E~ 13
3.718208~-11
2.214708- 11
1.360708-11
B.BUTTOE-12
5.735408-12
4,04860E-12
2.913G0E-12
2.010208-12

GRP. 21
§.021808-11
9.54249E-08
5.58210E-08
3.54400%2-08
2,328708B-98
1. 43820E-08
1o 14570E-08
9. 43849E-09
8, 33610E-09
8.70370E-09
1. 05150E-908
1. 52810E-08
2,788108-08
5.96010B-08
1. 49900E-07
4.00130E-07
1. 26450E~-06
1. 07930E-09
4. 454508-19
4.,41530E~10
2.763508-190
1. 578508-10
8,82660E-11
5.19750E-11
3. 14110E-11
2.016002-11
1. 309508-11
9.,22380E-12
6. 76560E-12
4.47230E-12

GRP. 22
1.03960E-10
9.02409E-08
5.194602-08
3.26960E-08
2.14620E-08
Te47420E-08
9.39029E-05%
6.62820E-09
4.97400E-09
4,379402-09
5.39549E-09
9.55080E-03
2.08780E~038
5.05940E-08
1.29700E-07
3.42720E-07
1.02260E-06
1.12280E-09
5.2710408-10
5.67060E-10
3.760408-10
2,19860E-10
1.22230E-10
7.21860E-11
4.294208-11
2.75080E~11
1.81450E-11
1.25460E-11
9.28390E-12
5.89710E-12

{(N,v)

GRP. 23
1.15020E-10
1.263508-07
7.28000E-05
1.80730E-09
4%.931508-10
2.57400E-10
1.58080E-10
1.10680E-10

-8.60220E-11

5.65590E- 11
3.45820E-11
1.550402-10
3.555408-10
1.089808-09
6 .43250E-09
7.51770E-08
1.17980E-06
$.853908~10
5.457108-10
b .U46310E-10
4.39130E-10
2.639608-10
1.453208-10
B.57470E-11
5.16290E8-17
3.25780E-11
21514 0E-11
T 486808-11
1.086408-11
6.98740E-12

EEACTIONS

GRP. 24
2.10330E-10
1.22010E-07
3.561560E-08
1.,27170E-08
$.97870E-309
2.05200E-09
8.75900E-10
3.88340E-10
1.880508-10
1.32770E-10
2.27390E-10
7.18010E-10
2.6286808-09
1.02150E-08
4.13490E-08
1.767708-07
8.34030E-07
1.32980E-09

«17830E8-1¢C
1.023908-09
7.13370E-1%
4.33480E-10
2.39350E-10
1.404708-10
8.505808-11
5.33770E-11
3.521090E-11
2.433708-11
1.76860E-11
1.132208E-11
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CONFIGURATION 2 {HEVIMET-LIH)

I&T.

W0 3O Ut B Lo B s

GRP, 25
3.2%370B~10
1. 87660E~08
1.67090E=-08
1. 57060E~08
1.45930E~08
1. 48070E~08
1.52080E-08
1. 59050E~-08
1.69320E-08
1.83930E-08
2.04790R~-08
2.35130E-08
2,804208-08
3.50250E~08
4.62260E-08
6, 48669E~08
9,95979E-08
1. 756208~09
7.66790E-10
8,99850E- 10
6,70330E-10
3.93000E- 10
2.26040E-10
1.27690F~ 10
7.94780E-11
4,86040E~ 11
3,27%310E~ 11
2,20860E-11
1.64680E~-11
1.02140E~ 11

GRP, 26
4,79910E-10
1.98290R-08
1. 64510E=-08
1.52160E~08
1.39030E~08
1.39130E-08
1.40550E-08
1. 4UG400E~08
1.50660E8-08
1. 59310E-08
1.73280E~08
1,92740E-08
2.21630E-908
2.66130E-08
3.37190E-08
4%,550208E~08
6.77269E-08
1.66130E-09
7.23840E-10
8.41030E-10
6.33050E-10
3,72520E-10
2. 12710E-10
1.21820E-10
7.42810E-11
4.64960E-11
3.07070E~11
2. 12090E~11
1.53540E~-11
9.67730E-12

NEUTRON CONTRIBUTION T0 GAMMA DOSE

GRP. 27

4,98000E~-0%
1. 18380E~07
6.85810E=-08
4.,66240E-08
2.89430E-08
2, 04290E~08
1.52810E-08
1.15670E-08
9. 194808~0%
7.43040E8-08
6,36160E-09
5.89070E~09
6.,36390E-09
8.44900E-09
1.45560E-08
3.04010E-08
7.87339E-08
3.13390E~09
2. 17230E-09
2, T44B60E-09
1.90520E-09
1.18930E~09
6,60830E~10
3.87240E~10
2. 34830E-10
1. 46960E~10
9.73300E~-11
6.66270E~11
4.90680E~11
2.991308-1

{N,v) REACTIONS

St



CONFIGURATION 2 (HEYIMET-LIH)

INT.

-2 et -
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-l ed
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U e RV <3 s sJEN |
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[ (O3, 8]
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GRP?. 1

2.529508- 11
3.791808- 11
3.43180E-11
3.46220E~11
3.72320E-11
4.150008-11
U4, 725208~ 11
5.45850E-11
£.378708-11
7.53170E-11
8.982408-11
1. 08260E-10
14319508-10
1.62830E-19
2,03920E-190
2.59430E-19
3.38700E-10
1.66500E-1¢
1e508408-11
1. 13130E-11
8.83330E-12
7.00680E-12
5.56170E-12
4.650708~12
3.890408-12
3.323008-12
2.910608-12
2. 630308~ 12
2.480608-12
2.46310E-12

GRP. 2
1.054802-10
2. 43490E-10
2. 20020E-10
2. 2104 0E-10
2.36540E-10
2.62300E-10
2.971598-10
3.415108-10
3.97010E-10
4.56230E-10
5.52990E-10
6.62650E-10
8.02950E-1¢
9. 8494 QE-10
1. 226008-09
1.550402-09
2.013108-90%
He 7964 0B~ 10
T87920E- 11
5.71680E- 11
4,33330E-11
3.34010E- 11
2,627908-11
2.10310B-11
1. 7154 0E- 11
1829208~ 11
1.221608- 11
1.07760E- 11
9.92130E-12
9.60380E-12

NEUTROY CONTRIBUTICN TO GAMMA DOSE

GRP. 3
3.82630E-11
1.108708-10
1.00230E-10
1.010408-10
1. 08400E-10
1.204308-10
1.36600E-170C
1.571502-19
1.82830E-%0
2.,74850E-10
2.549908-10
3.05780E-10
3.70870E-10
4.55630E-10
5.58690E-10
7.232702-19
%.51050E-190
2.74740E-10
1o 3450 0E-11
11574 0E-11
9.,80170E-12
£.34020E-12
7.113460FE-12
6. 11090E-12
5.29370E-12
4.,54170E~-12
4. 14190E-12
3.80790E-12
3,77310E-12
4,108908-12

GRP. 4
9.87820E-10
3. 41540E-09
3.05190E-09
3.04830E-09
3.24660E-09
3.581998-09
4,03340E-09
4£,60530E-09
5.31600E-09
6.1956308-09
7.291108-08
8.66360E-09
1. 04040E-08
1.26390E-08
1.5566 0E-08
1. 94550E-08
2.890608-08
6.05620E-09
1.513608-10
1.051802-10
7.59380E-11
5.62690E~ 1%
4.215208-11
30232808~ 11
2.5C4608-11
1. 876808~ 11
$.59140E- 11
1.33140E-1%
1.238708-11
1.31750E-11

GR?. 5

1. 6914GE-09
6.,93390E-09
6. 18130E-09
6.19760E-09
6,62720E-09
7.331405-09
8.27040E-0¢
9., 453608-09
1. 09220E-08
1.27380E-08
1. 4996 0E-08
1.782708-08
2. 14110E-0G8
2.60%10E-08
3.202408-03
4.00080E-08
5. 11740E-08
1. 00780E-08
3. 07340E-10
2.05110E-10
1. 4316 0E-10
$.02700E-10
7o LU030E-141
5.531908-11
4, 14750 E-11
3.17330E-11
20 47320E-11
2.00510E~11
1.804208-11
1.85760E-11

GEP. 6
2.24380E-09
3.64560E-09
7.72170E-09
7.80470E~09
8.40910E-09
9.35860E-09
1.060905-08
1.21800E-08
T.41300E-08
1.65430E8-08
1.956408-08
2.33490E-08
2.8%15490E-08
3.433302-08
L,2482702~-08
5.31950E-08
6.82%9202-08
$.33290E-08
5.252508-10
3.37040E-10
2.276108-10
1.581708-10
1.105303-1¢
8.01080E-11
5.821508-11
4.33080E-11
3.27670E-11
2.58440E8-11
2.260808-11
2,25230E-11

(NI\{) (N'N"Y)

GRrP. 7
2.4 %5208-09
8.69610E-09
7.814450E-09
7.98700E-09
8.69L60E-09
9.751108-09
1.131520E-08
1.28970E~08
1.50690E-08
1.77730E-08
2+115708-08
2.54240E-08
3.08640E-08
3.78850E-08
H.73290E-0B
5.958608-08
7.694692-08
1.486108-08
E.248808-10
5.25160E-10
3.509308-18
2.408808-190
1.66330E-10
1. 1845908-10C
8.4630CE-11
6.199908-11
4,609708-11
3.576108-11
3.072208-11
2.9B400E-11

REACTIONS

GRP. &
1.90150E=09
7.227208-09
6.49300E-09
6.70570E-09
7.367708-09
8.33040E-09
$.57390E-09
1.11330E-08
1.307908-06
1.55110E-08
1.85680E-08
2.24400E-08
2.74010E-08
3.38380E-08

.23720E-08
5.38860E-08
7.048998-08
1.20330E-08
$.641708-10
5.35270E-10
4,33730E-10
2.96480E-10
2.09750E-10
1447716E-10
1.06830E=-10
7.748008-11
5.78530E~11
4.44330E-11
3.80800E-11
3.626508-11

9¢



CONFIGURATION 2

WOLdO N EWR e

GRP, 3
9.232808-10
6.11190E=09
5,52B850E=09
5.77450E~09
£.394308-09
7.26890E~09
6.39159E~09
9.80060E-03
1. 15650E-08
1.37790E-08
1.65760E- 08
2.01370E-08
2.47260E~08
3.072108-08
3,87290E~08
4,96430E-08
6.56510E-08
6.38260E-09
1,135008-09
7.53370E-10
5.22310E-10
3,60910E-10
2.55690E~ 10
1. 811008~ 10
1.30920E~10
9. 51830E- 11
7.09440E=11
5. 44490~ 11
4.64380E~ 11
%,35800E~ 11

{HEVIMET-LIH)

GRP, 10

3. 8957 0E- 10
6.56220E-09
6.01790E-09
6.34930E-09
7.08900E-09
8.11960E-09
9.44280E-09
1.11070E-08
1.31390E-08
1.583408-08
1. 91750E- 08
2.34470E-08
2.89700E-08
3.62050E-08
4,58980E~08
5,91130E-08
7.84589E-08
5.22030E~09
1.40260E~09
8.65970E- 10
5.70020E~ 10
3. 7769 0E- 10
2.60930E» 10
1. 79420E-10
1.27450E- 10
9.05950E~11
6.66170E-11
5.02050E- 11
4,22920E- 11
3, 88430E-11

NEUTEROY CONTRIBUTION TO

GRE., 1
4,26650E-10
5.380408-~09
5.00800E-09
5.34280FE~09
6,02130E-09
£, 95850809
8.16130E~-08
9.,68030E-09
1= 15380E-08
1. 40260E~0B
1. 71130E~08
2. 10940R-08
2.62590E-08
3.30580E-08
4.22100E-08
5.47290E-08
7.31030E-08
6.75180E-09
1.76990E-09
1. 04860E-09
6.69880E-10
4.40320E~10
2.31450E-10
2.00560E~-10
1.37530E~10
9.77560E~11
6.98520E-11
5.25790E~11
4.32550E-11
3.95480E~11

GRP. 12
4.216408-10
3.22600E-08
3.08290E-09
3.34%50E~-09
3.81070E-09
4,44830E-09
5.26630E-09
6.30430E-09
7.62009E-09
9.29510E~09
1.14430E-08
1.42220E-08
1.78620E-08
2.26980E-08
2.92780E~08
3.83980E-03
5. 19890E~-08
7.88670E-09
2.041808-09
1. 17970E-09
7.82790E~-10
4§,81380E-10
3. 140508~ 10
2.,13760E~10
1.44680E~ 10
1.01920E~10
7.19700E~-11
5.37720E~ 11
.374508-11
3.95719E-11

GRP. 13
2.52250E=-10
1.73350E-09
1.71910E-09
1.89540E-09
2. 179808~09
2.55710E-09
3.03720E-09
3.64360E~09
4.41100E-09
5,38750E-09

6.64210E-09.

8. 27080E-09
1.041908-08
1.33040E~08
1.72980E-08
2.29850E~08
3, 17610E-08
6. 28420E~-09
1. 97320E~09
1. 12750E-089
7.07310E-10
4,53810E=-10
2. 99030E-10
1.97640E-10
1. 36110E~10
9, 31980E~11
5. 63280E-11
4. 86800E-11
4,02220E-11
3. 52360E~11

GAMMA DGSE

GRP, 14
1. 47380E-11
1.72700E-09
1. 75240E8~-09
1.95910E=-09
2,27440E-09
2.68550E~09
3.20280E-09
3.84360E-05
4.66110E-09
5.68U480E~09
6.98860E-09
8.67150E~09
1.08790E~08
1.38420E-08
1.79540E~08
2.38610E-08
3.30230E~08
8.78300E-10
1.98490E-09
1.09610E-09
6.54500E~10
4, 14690E-10
2.56390E-10
1.71010E-10
1.13200E-10
7.85640E~11
5.45600E-11
4,03470B-11
3.22920E-11
2.86050E-11

(Nu"{) {NUN'i

GRP. 15
3,092408-11
3.034808-09
3.308308-09
3.83480E-09
4,545808-09
5.44080E-08
6.54750E-09
7.91520E-0%
9,60970E-09
1.17230E-08
1.43830E-08
1.77760E~08
2.21850E-08
2.80600E-08
3.61910E=~-08
4,795008-08
6.64519E~08
5.,218E0E~10
1.43310E-08
7.865640E-09
4,65510E-09
2+91710E-09
1.76780E-09
1.165508~09
7.596708-10
5.226408E~10
3.58630E-10
2.62340E-10
2. 11810E-10
1.81050E-10

Y
H

} REACTIONS

GRP., 16
4,99900E-11
3.62220E-09
3.990508~09
4.67220E-09
5.574008~09
6.63550E~09
8.07020E~09
9.75320E-09
1.18160E~08
1. 435408-08
1.75000E-08
2.14360E-08
2,64350E-08
3.292108-08
4,16150E-08
5. 37220E-08
7.18080E-08
8.89310E-10
5.19600E~10
2.73520E-102
1.58280E~10
3.53710E-11
5.99320E~11
3.66810E~11
2.45320E-11
1.61020E-11
1.12650E-11
8. 11420E-12
5.51690E-12

LE



CONFIGURATION 2 {HEVIMET-LIH)

4
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GRP. 17

2, 704198~ 10
1. 161802-08
1431530E-08
1, 58360E-08
1.92990E-08
2,35900E-08
2.885108-08
3.532403-08
4. 32460E-08
5.296408-0¢
5.,49189E-08
7.96929E-08
9.80779E-08
1.212108=-07
1.508308-07
1.895502-07
2. 62985E-07
6.025302-09
5.29810E- 12
2,39350g-12
1.28120E-12
7.091308-13
4.947608-13
2.500308-13
1e59240E-13
9.947008- 14
6.92330E-14
4. 74400E~14
3.65550E- 14
2.5645508E~ 14

GR2. 18

3. 8667 08-10
1. 128108-08
T4 26840E-08
1. 50490E-08
1.79580E~08
2. 15820E-08
2,60370E-08
3. 149710E-908
3.815908-¢8
4.63110E-086
5.63040E-08
54 85369E-08
8.38160E~08
1.028208-07
1. 268908-97
1.578608-07
2.031602-07
7.37730E-09
1. 03470E- 11
5.519608-12
3.37470E~12
1.917708-12
1.084108-12
£,589608-13
4.,036902-13
2,62130E~13
1.731808-13
1, 23480E-13
9. 11250k~ 14
5. 67080E- 14

NEUTROW CONTRIBUTION TO GAMMA DOSE

GRP. 19

1.925902-10
1.438802-06
1.58130E-08
1.7816(E-08
2.15280E~08
2.582207-08

3.121802-08 .

3.77910E-08
4.58550E-0¢
5.57460E-08
5.,79319E-08
8.3031%E-08
1e01910E-07
1.257708-07
1.565708-07
1.97030B-07
2.560608-07
3.75250E-¢9
1. 49150E-10
1.06200E-10
5.,78460E-11
3.22220E-11
1.82670E-11
1.09180E-11
6.66340E-12
4.29670E-12
24833308-12
2,016408~12
1.48740E-12
1. 04740E~-12

GRP. 2¢
4.715402-11
L,5346608-98
3.727902-08
3.580702-08
3.47560E-08
3.53770E-08
3.62740E-08
3.6857808-038
5.204808-08
&,776408-08
3.662608-08
7.07469E-08
9.390392-08
1.32260E-07
2.00680E-07
3.213560E-07
5.827808~07
5.72840E-10
2.356208-10
2.07200E-10
1. 1766 0E- 10
6. 710408~ 11
3.718208-11
2.234702- 11
1.360708-11
B.64170E-12
5., 735408-12
4,04860E-12
2.91300E-12
2.010208-12

GRP., 21
8.02180E-11
S.54249E-98
5.582108-08
3.54400E-08
2.32870E-08
1.63820E-98
1. 14570E-08
9. 43849E-09
8, 336102-09
8. 7037062-09
1. 051508-08
1.52810E-08
2.78810E-08
5.96010E-08
1. 49900E-07
4.00130E-CG7
1. 284508-C6
1.0793%=-5¢
4o 454508-10
4L, 41530E-10
2.76350E-10
1.57850E-10
8.82660E-11
5.197508-11
3.1471108-11
2. 01600E-11
1. 309508~ 11
9,22380E-12
5.76560E-12
4.472308-12

GRP. 22
1.039608-10
9.02L09E-08
5.19460E-08
3.26960E-08
2.14620E-08
1.47420E-08
9.39029E-09
6,62320E-09
4.97400E-09
4.37940E-09
5.3985408-09
9,55080E-09
2.08790E-08
5.05940E-08
1.29700E-07
3.42720E-07
1.02260E-06
1. 12280E-09
5.21040E-10
5.67060E-10
3.76040E~10
2.19860E-10
1.22230E-10
7.218608-11
4.294208-14
2.,75080E-11
1.81450B-11
1.25460E-11
9.28390E-12
5.89710E-12

(N,Y ) (N,NY,Y)

GRP?., 23
1.16020E-10
1.26350E-07
1.28000E-08
1.801308-09
4.93150E-10
2.5764008-10
1.58080E-1%0
1.10680E-10C
5.60220E-11
6.65590E- 11
4.45820E-11
1.5504908-10
3.595408-10
1.089808-09
6.43250E-09
7.5177GE-08
1+17980E-0%
9.853%0E- 10
5.45710E-1¢C
6.463108-10
4e3913CE-10
2.939608-10
1.453208-10
3.57470E-11
5.16290E-11
3.257808-11
2.15140E-11
T.486608-11
1.08640E-11
6.98740E-12

REACTIONS

GRP. 24
2.10330E-10
1.22010E-07
3.56160E-08
1.27170E-08
4.,97870E-09
2.05200E-09
8.75900E-1%0
3.88340E-10
1.8905403-1¢
1.32770E-10
2.273902-10
7.18010E-10
2.62640E-09
1.02150E-08
4,13490E-08
1.767705-07
B.34030E-07
1.32980E~09
8.178305-10
1.023908-09
7.13370E-10
4.33480E-10
2¢39350E-10
1. 40L702-10
8.505808-11
5.33770E~-11
3.,521008-11
2.43370E-11
1.76860E-11
1.132208-11

3¢



CONFIGURATION 2 (HEVIMET-LIE)

INT.

ki
SO E@IOUE N -

-
b

P I Ry
D& W

17

GRP., 25
3.29370B-10
1. 97660E~08
1,67090E-08
1. 57060E-08
1. 45930E~08
1. 48070E-08

1.52080E~08

1. 590508~ 08
1.69320E~08
1.,83930E-08
2,04790E-08
2.35130E-08
2.80420E-08
3.50250E-08
4.62260E-08
6. 48669E=08
8.95979E~08
1. 756 20E= 0%
7.66790E-10
8,938508E~- 10
6. 70330E~-10
3.93000E-10
2+ 2604 0E~ 10
1. 27690E- 10
7.947808~11
4,86040E~ 11
3.27910E-11
2.20860B-11
1.64680E~11
1,02140E-11

GRP. 26
44799 10E=10
1.98290E-08
1, 64510E-08
1,521608-08
1.39030E-08
1.39130E-08
1, 40550E-08
1, 44400E- 08
1.50660E-08
1.59910E-08
1.73280E-08
1,92740E-08
2.21690E-08
2,66130E-08
3.37190E-08
8, 55020E-08
6.77269E-08
1. 66130E-09
742384 0E=10
B, 41030E~ 10
633050810
3, 7252 0E- 10
2.12710E~10
1,218208~ 10
7.42810E~11
4, 64960E~-11
3,07070E~11
2. 12090E~- 11
1,53540E~11
9,67730E~12

NEUTRON CONTRIBUTION TO GAMMA DOSE

GRP, 27
4,98000E-09
1. 18380E-07
6.85810E-08
4.66240E~08
2.89430E-08
2. 04290E-08
1, 52810E~08
1,15670E-08
9. 19480E-09
7.43040E-09
6,36 160E-09
5.89070E-0%
6.36390E=-09
8, 44900E~09
1, 45560 E=-06
3.04010E~08
7.87339E-08
3.13390E-09
2.17230E-09
2. TU460E=-09

1.90520E8=-09

1.18930E-09
5.,60830E-10
3.87240E-10
2., 34830E-10
T.46960E~10
9.73300E~11
6.66270E~11
4.50680E-11
2.9%130E-11

(Nl "() {ﬁ,ﬁ',"{}

REACTIONS

6L



CONFIGURATION 3 (LIH-HEVIMED)

(G A REN e IR LI S VERE S QAR )

GRP. 1
1.499102-12
7.864108-13
4, 74790E-13
3.15000E-12
2.214408-13
1.61910E-13
1, 19210E- 13
S, QL3L0OE- 1L
6.50350E- 14
5.32730E-14%
4, 1466508~ 14
3.28190E- 14
2.97430E~16
5.49520E-15
6.592508-15
7.904608E-15
9, 492608~ 15
f. 14300E-14
1.38140E-14
1.677 108~ 14
2.068810E-14
2.519308- 14
3.126208-1
3.948808~ 14
5.10310E-14
6.7C100E-14
§.221508- 14
1.352508~13
2,175708-13
2.39750E- 14

GEP. 2
7.808308-12
3.903208-12
2.28640E-12
1. 48300E-12
1.020608-12
7.300808-13
5.261308-13
3.905008-13
2.91390E-13
2.20000E-13
1« 67460E-13
1.29710E-13
7.72760E-16
2. U4440E-14
2.921208- 14
344936 0E-14
4, 187BOE-14
5.035008-14
6.07790E~ 14
7. 37080E-14
5.99290E-14
1. 105208-13
1.37050B-13
1. 730108-13
2.23L460E~13
2.93310E-13
4,035602-13
5.91980B-13
9.531398-13
6. 11060z2-14

NEUTRON CONTRIBUTION TC GAMH¥A DOSE

GRP. 3
6.360608-13
4,141208-13
2., 75500E-13
1.95%20E-13
1.45580E-13
1.08000E-13
B.30810E-14
5, 37750814
4,95310E-14
3.860508~-14
3.02990E-14
2.40800E~14
4.,04440E-16
2.389208-14
2.827908-14
3.358490E-16
4,003208-14
4479020E-14
5.75808E-14
65.95730E-14
8. 45970E-14
1. 03660813
1.28180E-13
1.614008-13
2.079708-13
2.724008-13
3.740608-13
5.47750E-13
8.80680E8-13
2,99010E-14

GRP. 4
7.12720E-13
3.20730B-1%3
1.78970E-13
1.12870E-13
T.61100E~14
5.32290B- 14
3.82350E-14
247T390E-14
2.05930E-18
1.54000E-14
1. 16810E- 14
9.03600E-15
2.2078CE-15
1021708~ 13
1.22210E-13
1.4653308-13
T.756G08-13
2.11340E-13
2.553102-13
3.09830E-13
3.78190E-13
4.64940E-13
5.7664 0E-13
74279302~ 13
9.3987L0BE-13
1.23320E~12
1«69560E-12
2.48470E-12
3.99370E-12
1.75580E-13

GRP. 5
1.337402-12
6,56030E-13
3. 68350E-13
2.2595C0E-13
1.50620E-13
9. 480170E-14
6.50590E-14
4,54850E~14
3, 27390E-14
2.36740E-14
T T4IT7OE~ 14
1.308308-14
3.15710E-15
1. 685808-13
2.00980E-13
2.399808-13
2.87240E-13
3.44860E-13
4, 15630E-13
5.03220E-13
6. 127808-13
7.51580E~13
$5.29850E-13
1. 17100E-12

s S507908-12
1.973208B-12
2,705108-12
3.95100E-12
6.32400E-12
2.39780%2-13

GR2.
2.142208-12
101740812
5.57820E-13
3.32850E-13
2,09740E-1%3
1.39920E-13
8.942Z10E-14
6.12930E-14
L,24430E-34
3.01650E-14
2.15120E-14
1.58320E-14
3.70880E-15
2.29090E-13
2.72250E-13
3.240908-13
3.86760E-13
4,62930E-13
5.56350E-13
5.71630E-13
8,15480E-13
9.97230E-13
1.23000E-12
1e54430E-12
1.98200E~192
2.584908-12
3.530808-12
5.13600E-12
8.18130E-12
2.65990E-13

{¥,Y) REACTIONS

GRP., 7
2.53L440E-12
1.291302-12
7.%128808-13
4e27020E-13
2.69250E-13
1.79€50E-13
1.14370E-123
7.80Z60E-14
5.35550E-14
3.77890E- 14
2.66740E-74
1.945408-14
3.805908E-15
3.27430E-13
3.87540E-13
%+59920E-13
5.47360E-13
5.53540E-13
7.8332¢E-13
9.,43200E-13
1.14220E~12
1.39300E-12
1.71340E-12
2.155008-12
2.744708-12
3.566905-12
4.854502-12
7.03330E-12
1.115408-11
2.57800E-13

GRP. 38
3.0623CE-12
14522708-12
8.63000E-13
5.263208-13
3.45600E-13
2.142108-13
T 448390E-93
$.723808-14
6.,78090E-14
4.704602-14
3.340608-14
2.40560E-10
6.85280E-15
5.19030E-13
6.087L0E-13
7.179308-13
8.49830E-13
1.00840E-12
120370E-12
TeU4190E-12
1473700E-12
2.107108-12
2.57770E-12
3,200308-12
4.08160E-12
5.273608-12
7.13090E-12
1.02600E-11
1.5 T890E-11
4,17920E-13

0%



CONPIGURATION 3 {LIH-HEVIYET)

4
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3RP., 9
3,689708=12
1.879708- 12
1. 08250E~ 12
6,6T080E~13
§, 404708~ 13
2. 739108~ 13
1.84530E- 13
1. 24 100E= 13
8,64440E- 14
5,974908- 14
4,22800E- 14
3,02550E~ 14
8. 769808~ 15
7.15070E~ 13
8.345308~ 13
9, 800308~ 13
1, 15520E- 12
1o 366408~ 12
1,62260E~ 12
1, 935308~ 12
2.32180E- 12
2.80370B~12
3.414208- 12
4, 23080E~ 12
5,35350E=12
6. 880408~ 12
9,249508~ 12
1.32210E-11
2, 06 4508~ 11
4.88910E=13

GRP. 10
4,458808-12
2. 124408-12
1. 168208-12
6,96310E-13
4,36330E-13
2.686390E-13
1.803008~-13
1. 195408=-13
8.21410E~14
5,596508~14
3.91870E-14
25 79150E-14
1. 01800E-14
3. 64820E~13
t, 12810E-12
1. 32820E=12
1.569308E~12
1.860308E~12
2.213408-12
2. GH4B0E-12
3, 176908~ 12
3.84180E8-12
4,58300E~12
5.80710E-12
7.34970E-12
9, 444108~ 12
1. 268608~ 11
1.81030E~- 11
2.B81890E-11
S5 73430E~13

HEUTRON CONTRIBUTION TO GAMMA DOSE

GEP. 1%
5.195408-12
2,84380E~12
1,32820E~-12
7,82320B«13
§,B4050E~13
3, 14480813
1.98740%8-13
1.29780E~-13
B.81720E-14
5,926608-14
4,04260E~-14
2.933408-14
1.25630E~14
1.20870E-12
1. 43380E-12
T T01708-12
2.02300E=-12
2, 41030812
2.88B070E~12
3.45600E~-12
4.186630E-12
5.05410E~12
6. 17690E~-12
7.67620E-12
9.72970E-12
1.25130E~11
1.68050E-11
2.39420F-11
3,710408~11
7.48260E~13

GRP, 12
5.240708-12
2.52769E-12
1.39060E-12
B.22150E~-13
5.08260E-13
3.29430E~13
2.03070E-13
1.34670E~13
8,86880E~14
6.,07180E~ 14
4.12130E~-%4
3.03230E~14
1. 1614 0E-14
1.46710B-12
1.76670E~12
2. 11910E=-12
2.54080E~12
3.05020B-12
3.66970E~12
4,42880E-12
5,367508-12
6.54070E~-12
8.025008-12
1. 00C40E~11
1,27090E~ 11
1.63620E- 11
2,19660E~11
3. 12110E- 114
4,79910E~11
7.38150E-13

GRP, 13
4.30030E-12
2. 20000E-12
1, 207608-12
7.45120E=-13
4, 66730E-13
3.03510E=13
1.87300E-13
1, 26140E-13
8.13880E-14
5.56810E~ 16
3, 77690E-14
2. 845408~ 14
1.23360E-14
1. 79600E~12
2. 19750E~12

2, 66410E~12

3, 22190E-12
3,89610E~12
4,71710E~-12
5. 72360E~12
6,96830E-12
8,52370E-12
1. 04870E~11
1.30970E-11
1, 66460E~11
2, 14120811
2.86610E-11
4, 04800E-11
6.148808-11
8,18380E~-13

GRP. 14
3.41320E-12
1.774808=12
1.01790E-12
6.150408~13
3.92620E-13
2.38770B-13
1.55840B=13
1.01530E-13
6.65700E=-14
5.549408~14
3,08890E~14
2.44430E~14
1.33690E~14
2.25150E-12
2.82770E-12
3.49280E-12
4.28920E-12
5,25580E=12
6.43800E-12
7.89270E-12
9,69660E-12
1. 19540E-11
1.480508-11
1.85870E-11
2.37140E-11
3.05690E=11
4,09180E~11
5,75960E-11
8.65320E-11
1.01130E-12

{¥,v) REACTIONS

GRP. 15
1.511908-11
1.0753¢E-11
6,407008-12
3.95230E8-12
2.547908-12
1.555208~12
1.01610E-12
6.62420E-13
$,32540E-13
2.95750E-13
2.01500E-13
1.661808~13
4, 653050E~14
5.68460E~12
7.235908-12
9,041508-12
1. 12180E~-11
1.387408~11
1.713508~-11
2.11610E~11
2.616408-11
3,242908-11
4,03410E-11
5.081608~11
E.43650E~11
3,381008~11
1.12090E-10
1.573680E-10
2,354808-10
3,78980E-12

GRP. 16
5.1T4110E-13
3,346508-13
1.99690E-13
1.23480E-13
7.95790E-14
4.,837202-14
3.16160E-14
2.051762-14
1.33520E-14
3.07550E-15
€.32630E-13
5,28650E-15
7.45880E-14
6.893308-12
8.80110E-12
1, 10720E=-11
1.38350E-11
1.722008-11
2.13840E~-11
2.565280E~11
3.29180E~11
4.03050E~11
5,09570E-11
6. 42000E-11
8,196208~-11
1. 05400810
1.40160E~10
1.948940E-10
2.86620E~-10
5,906508-12

5



CONFIGURATION 3 {LIH-HMEVIMED)

IaT.

QWD ~ID L & W N

GRP. 17
14332702-143
7. 128508~ 14
4. 0B L4 CE- 14
2.33%1308-14
T.401302-14
7.96150E~15
4,900402-15
2.93890E-15
1.850308-15
1. 14490815
772960816
5.300308-1%
4.12080E-13
2,248 860E~ 11
2.895708-11
3.66340BE- 11
L. 603908-1
5.,762008~11
7.191508- 11
3.958998~ 11
1.115202-10
1.388408-10
1., 730508-10
2.177008-10
2.771008-10
3.54130E-10
4,665708- 10
6.401408-10
9.,217708-10
3.186608- 11

GRP. 18
3.01810E-13
1. 81430E-13
1.056702-13
6. 115202-14
3.66990E-14
2.07480B-14
14277708~ 14
7.57830E-15
4.82190E-15
2.93560E~15
2.034308-15
1. 54400E-15
T«155908~13
2.89130E-11
3. 48100811
4. 182008~ 11
5.036608-11
6. 072708-11
7.328208-11
B, 84930k~ 11
1. 0696 0E~10
142944 0B-10
1. 568408-10
1.917008-10
2.36790E-10
2492649E-10
3.70860B-10
4.85210E-10
$.531108-10
2,730708-11

NEYTRON CONTRIBUTION TO GAMMA DOSE

GRP., 19
5.040608-12
3.41120E-12
1.974802-12
1.17060E-12
7.0098028-13
4, 0B030E-13
2,45350E-13
1.49000E-93
9.,37770E-14
5.69550E-14
3.96580E-14
2.,97530E-14
4.38%20E-13
$.45990E-11
5.27480E-11
6. 189 10E-11
7.323%108-11
8.56350E~11
1.026108-1¢
1.2715808-10
1.4409CE-10
1.70820E-10
2.024308-10
2.415090E-10
2.885708-10
2.45590E-1C
4.317660E-10
5.1%560E-10
6.02570E-10
9.20110E~12

GRP. 20
Y. U5140E-12
$.60650B-12
3.98490E-12
2.34%00E-12
1.41590B~-12
B.25330E-13
4.95780E8-13
2.99190E-13
1.88110E-12
1.1359408-13
T7.911402- 15
5.57540E~14
1. 154008- 13
1.54890E-10
1.42000E-10
1.401508-10
1.36680E-10
1.368902-1¢
1.373402-10
1.40550E-19
1.450308-10
1.52150E- 10
1.612308-10
1. 743108~ 10
1.81070E-1%
2.1946008-10
2.335408-12
2.59%90E-10
2.517908~ 10
2.15630E-13

GRP. 21
2.02230E8-11
1.47710E-11
9. 1806028-12
5.48120E-72
3,228008-12
14 92090E-12
1. 15790E-12
6. 94550E-13
4,36180E-13
2.639908-13
1.815708-13
1.20010E-13
2. 10020E-13
3.82530E-10
2.33080E-10
1. 48000E-10
. T4560E-11
5.81500E-11
4. 67590E-11
3.71230%2-11
3.01960E-11
2. 78300E-11
2.63240E-11
2. 70900E-11
2.89%00B-11
3. 0U680E~-11
3.265208-11
3.539808-11
3. 14020E-11
1e32310E-14

GRP. 22
2.681102-11
1.9585602-11
1.252598-1%
7.510208-142
4.433808-12
2.62170E-12
1.59860E8-12
9.50860E~13
5.98980E-13
3.58730E-13
Z.47550E~13
1.5323802-13
2.41370E-13
3.24600E-10
2.09110E-10
1.42420E-10C
8.95620E-11
6. 10670E~11
4.,14520E-14
2.86210E-11
2.00530B-11
1. 436508-11
1. 063608-11
7.99280E-12
6.56040E-12
5.4379¢E-12
4.980308-12
4.61250E-12
4.17400E-12
2.517708-15

{¥,v)

GRP. 23
3.150908-11
2,274510E-11
1 U47970E-11
8.77640BE-12
5.31510E-12
3.09640E-12
1.89880E-12
1.127408-12
7.10670E-13
4,235008-13
2.928708-1%3
1.70140E-12
2.3029CE-12
4.33320E-1¢
L,865408E- 11
7.244930E-12
2.03830E-12
1.074408-12
65.955808-13
%.76300E-13
Je335508-13
2.410008-13
1.799108-13
1.393308-13
1. 154108-13
9.441308-14
1.002908-13
. 17710E-14
1.048%0E-13
1.684208-17

REACTIONS

GRP. 24
5.28090E~-11
3.65570E-11
2.4%2130E-11
1.423702-11
8.685208-12
5.15350E-12
3.133208-12
1.83750E-12
1. 17070E-12
5.88530E-13
4. 768LOE-13
2.6804028-13
3.303208-13
3.16510E-10
1.150608-10
$.57910E-11
1.917608-11
3.308L08-12
3.693148-12
1.677802-12
7.790708-13
3.71920E-13
1.85400E-13
1.008608-13
6. 40650E-14
4,B83240E-14
4.872008-14
5.540508-14%
5.04950E~-14
1.80560E-17

14



CONPIGURATION 3 (LIH-HEBVIMET)

-
2

3

PN R W AN I - IR R IR g

GRP, 25

5, 208108-11
3, 355508~ 11
2.236208E-11
1.303308~ 11
8,09220E8-12
4,74630E~ 12
2.32520E~12
1, 684BOE~ 12
1,07800E~12
6. 48090E-13
4,36420E-13
2.47830E~-13
3,72060E~13
3. 107G0E- M
2. 90780E-11
2.92260E~ 11
2.97020E~11
3.05700E~ 11
3,17770E-11
3,33180E~- 11
3,52310E-11
3,75770E- 11
4, 044108~ 11
4.42600E~ 11
4,94010E-11
5.56950E~ 11
6.50900E~-11
7.95030E~ 11
1., 00490E-10
1.85070B-12

GRP, 25
5.36500E~-11
3.25040E~ 11
2.08970E~11
1. 23580E- 11
7.58300E-12
4,53590E~12
2.80910E-12
1.58260E~12
1.04030E~12
5.91830E-13
4,17180E~13
2. 297808~ 13
3.49730E-13
2,05010E~ 11
1,90790B~11
1.892008- 11
1,89720E- 11
1.92770E- 11
1.97910E- 11
2.05090E-11
2, T4470E- 11
2.26360E-11
2.41270E-11
2,61600E=- 11
2,895308-11
3.23870E- 11
3.75800E~-11
4,56050E~ 11
5.740508- 11
1.,477108-12

YEOTRON CONTRIBUTION ©C GAMMA DOSE

gaE. 27
2.282208-10
1,06920E=-10
6.67090E-11
3,96000E-11
2.42520E-11
1,42730E=-11
8.85030E~12
5,08120E~12
3.33300E-12
1,83620E~12
1,35810E-12
6.96400E~13
1,02270E~12
4.02800E-11
2,55540E~11
1,79780E-11
1.33660E-11
1,00660E~11
7.97160E=-12
6.37210E~-12
5,276408=12
4,46000E=12
3.89460E~12
3,52160E~12
3.32310E-12
3,23220E-12
3.32740E-12
3,60700E=-12
4.15420E~-12
1.17520E=13

{(Nev)

REACTIORS

Ly



CONFIGURATION 3

-
v

t
-
3

LacJEY R0 SRS Ie SRR E RN B WNR N

3

GRP. 1

1. 499198~12
7.864108-13
$4747108-143
34150008-13
2.2718408-13
1.561910E-13
1.192102-13
9. 04340E-14
6.903508-14
5.327308-14
4.746508~ 14
3.281908- 14
34 120608-13
6.47590E~13
7.914308-13
9.67570E-13
1. 18600E- 12
1.459208-12
1.804108-12
2,243308-12
2.809508-12
3.54810E~12
4.531408-12
5.88910E-12
7.81810E- 12
1« 06190E- 11
1.51260E~ 11
2.310208- 11
3.922008- 11
2.35590E-11

{LIB-HEVIMET)

GRP. 2
7.808308-12
3,90320E-12
2,286L0E-12
1. 48300E-12
1.020608-12
7.300802-13
5.261308-13
3.905008-13
2.9139038-13
2.20000E-13
1.67TB60E~13
1.2%7108-13
9.513208-13
3.006702-12
3.647408-12
4, 3210E-12
3.402208-12
5.6103038-12
8. 1287108-12
1. 005008~ 11
Te 22150E-11
1. 57140E- 11
e 99U4GQE- 11
2.5763CE~11
3.400208-11
4.58610E~ 11
6.486002-11
9. 826308~191
1.65160E-10
7.059208-11

NEUTRON CONTRIBUTION TC GAMMA DOSE

GRP., 3
5.96080E-13
4.34120E-13
2.75500E-13
1.95920E-13
1. 45580E-13
1.68000E-13
8.30810E-14
5.37760E-4
4.95310E-14
3.856050E-14
3.02990E-14
2.403008-74
8.0243CE~-13
3.09150E~12
3.706108-%2
L. us020E-12
5.39120E-12
6. 54590E-12
7.989408-12
9.80930€-12
1e231300E-11
1.51250£-11
1.906908-11
2.445%08-11
3.20630E-11
L4,292008-11
5.026430E-11
9. 05000E-11
1. 30540E-10
5.59490E-11

GRP. &
7.127208-13
3.20730%5-13
1. 7897 0E- 13
1.129790E~13
7.611008- 14
9.32290E~ 14
3.52350E~14
2.773908-14
2.059308-14
1.54000E~14
1.168108- 14
9.036008-15
2.9480508-12
1.376308- 11
Te66650E-11
2.01608E-11
2.8481¢E-11
2.983208-11
3. 650908~ 11
4,49090E-11
5.559708- 11
5.93580E-11
8.738308-11
1.12010E-10
1.487408-10
1.959808-10
2.742808-10
4.10250E-10
6.77610E- 10
2.282808-10

GkP. 5

1e 337408-12
6.556030E-13
3.69350E~13
2.259508-~13
1.506208-13
9. 4B010E-14
€.58590E-14
4. 54850E-14
3. 273908E-14
2.367408-14
e T4170E-18
1. 30830E-14
3.57810E-1%2
te 9519908~ 11
2.35760B-1%1
2. 853308-11
3. 46320E-11
4,27840E-11
5. 16050E-11
6. 345508-11
7. 852108-11
«79120E-11
1. 23280E-10
1. 578908-10
2. 06620E-10
24 756208-10
3. 85150E-10
5.750808-10
9.47950E-10
2.681508-10

GKP., 6
2.7142202-12
14 01740E-12
5.578208-13
3.328508-13
2.097408-13
1.,399208-13
B, 98210E-14
65.129308-14
B.264308-14
3.01650E-14
2.151208-134%
1.58320E-14
3.39410E-12
T« 7LOT0E- 11
2.%3179¢8-11
2.569708~11
3.127408-11
3.820108-11
4.68670E-11
5.78000E-11
7.173608-11
8,9719038-11
e 13310810
14557 0E-10
1.907902-10
2.553308-10
3.577602-10
5.35910E-10
8.,87700E-10
2.52770E-10

N, v (N'N'oY)

GKE, ¥
2.69Lk408~-12
1.29110E-12
7.12880E-13
4.270202-13
2.692508-13
1.79650E-13
1.34370E-13
7.802602-14
5.35550%8-1%4
3.77890E-14
CeBHTHIE-14
1.945408-14
3.21580E-12
1.55440E-11
1.90%30E- 11
2.3%750E~-11
2.834708-11
3.480502-11
$.292408-17
5.32120E-119
HeH3820E-11
E.34390E-171
1.059%0E-10G
1.36790E-10
1.79710E-10
2.417508-10
3.402008-10
5.121702-1%0
B.544508-1%
24114 0E-10

REACTIONS

GRP. 8
3,06230E-12
1.52270E-12
8.63000E-13
5.26320E-13
3.45600E-13
2.34210E-13
1.443908-13
9.723B0E-1%
5.78390E-14
4,70460E-14
3.34060B-14
2.40560E-14
2.73640E-12
1.485980E-11
1.77230B-11
2.,15460B-11
2.95470E-11
3.26870E-11
L.OL250E-11
5.02520E-11
6.28560E-11
7.92049E-14
1.007708-10
T+3C550E-10
1.71420E-10
2.31200E-10
3.258108-10
4,91520E-10
83.23020E-10
2.02980E-10

Va/j



CONFZIGURATION 3 {(LIH~HEVINET)

4

WSO UT& o e

gkP, B
3.589708-12
1.879708-12
1, 082508-12
6.,670808-13
4.404708-13
2.73910E~13
1.84530E-13
1. 261008~ 13
8.64440E- 14
5.974908=14
4,22800B~14
3.02550E~ 14
1. 48620E~ 12
1. 362408~ 11
1. 65400E~ 11
2, 02150E- 11
2. 43150E- 11
3.058308~ 11
3. 78640E~11
4,711908~11
5.900308~11
T4 443008~
3. 48(0B0E-11
1. 229608~ 10
1.61430E-10
2.17970E-10
3.07310E-10
4,638808-10
7.77640E-10
1.09660E~10

GRP. 10
8,458808-12
2. 12640E-12
1, 16820E~ 12
6, 96310E=13
4,36330E-13
2,B6390E-13
1. 80300E~13
1. 195408~ 13
8,214108-14
5,396508- 1%
3.81870E~ 14
2.791508-14
4,892808~ 13
1. 0597 0E~-11
1, 295508~ 1%
1.59560E~ 11
1.97380E~11
2, 451508~ 11
3.058208- 11
3.83430E-11
4.837308~ 11
6. 147208~ 11
7.8893808+ 11
1:03040E-10
1.36200E~10
1. 85270E- 10
2,631308=-10
4.00400E-10
6. 77890E-10
7. 468408-11

NEUTRON CONTRIBUTIION TO GAMHMA DOSE

GRP, 11
5. 1954808-12

2. 48380F-12

1.32820E-12
7.82320E-13
4,B4050E-13
3, 18490E~13
1.94740E-13
1.29780E=-13
8.6 1720E-14
5.92660E-14
4, DU4260E~-14
2.93340E~-14
4,69380E-13
7.45650E=12
G, 26540E~12
1. 15300E-11
1.43870E-11
1.801C0E~-11
2,264 10E~11
2.86050E~11
3.63590E-11
4, 654870E-11
6,020708=-11
7,91360E~11
1. 05430E-10
1. 44440E-10
2,06640E-10
3., 16790E-1¢
5.40350E-10
8,339308-11

GRP. 12
5.,240708=12
205276 0B 12
1.39060E=12
8.22150E=-13
5,08260E-13
3.294308~13
2.03070E-13
1,34670E~13
8.868608- 14
6.07180E- 14
4,12130E-14
3,03230E-18
4,87710E-13
4,543908~12
5,71830E~ 12
7.17820E-12
9,02190E~ 12
1.13710E~ 11
1,43870E~11
1,829208~11
2.34000E~ 11
3,01430E~11
3.92590E~ 11
5.18350E~11
6.97280E~ 11
9.621908-11
1.38830E-10
2, 148U OE= 10
3.69960E-10
9,43370E~ 11

GRP, 13

4,30090E-12
2. 20000E-12
1.26760E-12
7. 43120E~13
4, 66730E=13
3.03510E~13
1. 87300E~=13
1. 28 140E~13
8.13880E~-14
5.568108~14
3.77690E=14
2. 845408~ 14
3.54930E-13
2.77280E-12
3. 499008~12
4.38350E~12
5.490108-12
6.890608-12
B.68020E=-12
1,09880E~11
1. 39990E~11
1, 79710E=11
2. 33440E=-11
3,078808~11
4. 14900E-11
5.74010E~11
8, 339908~11
1. 30480E-10
2.27940E~10
7. 33020E-11

GRP. 14
3,41320E-12
1.77480E-12
1.017908-12
6.150U0E=13
3.926208~13
2.38770E-13
1.55840E=13
1.01590E-13
6.65700E-14
4,54940E~14
3.08890E-14
2.444308=14
1.8B9508-14
2.75320E-12
3,51820E-12
4.42860E-12
5,55170E-12
6.958008-12
8.73700E-12
1.10080E~11
1.394408-11
1,778508-11
2.29300E~11
3,00640E8-11
4, 03440E=11
5.55700E~11
8.06660E-11
1.26350E-10
2.20740E-10
1,18020E-11

(Hyy) (N, 8%,v}

58P, 15
1., 911908~ 11
1.075308-11
5.64607008-12
3.,95230E8-12
2.547908-12
1.55520E-12
1.01610E-12

. B.62820E-13

4,32540E8~13
2.957508-13
2.01500E-13
1.66180E-13
4 ,69080E~14
6.04060E~12
7.735908-1%
3,73260E-12
1,217008-11
1,51860E-11
1.895108-11
2,36900E=11
2.97240E-11
3.750708-11
4,77500E-11
6,188605-11
8,21390E-11

- 11180 08-10

1.60840R~1D
2.50190E-10
4.3548908-10
3.796608-12

REACTIONS

GEP. 16
6.141108=13
3.346508-13
1.99690E-13
1,23480E=13
7.95790E~14
it.83720E=-14
3,16160E-14
2,05170E~14
1,33520E-14
9.07550E-15
6.32630E-15
5,28650E=15
7.49880E-14
6.90240E-12
3.81730E-12
1.11010E=-11
1.3B8850E-11
1.73060E~11
2.15360E-11
2.57960E-11
3,339508-11
4,17650E=11
5,25320E-11
6.71390E-11
8,75830E-11
1. 16490E=10
1.62980E-10
2.44680E~10
4.05080E=10
5,90650E~12



CONPISURATIOR 3 {LIHE-HEVIMET)

IsT.

wd s
w O D 0 NI O O W R e

ORI S gy |
[<ARELINR AT )

17
18

20
21
22
23
24

26
27
28
29
30

GRP. 17
1.332708-13
Te128602-14
5, 044408-14
2.33713CE-14
T.401302-14
7.96150E-15
4.90040E-15
2.93890E-15
1. 850308-15
1.144992-15
7.72969E- 15
5, 30030816
#44120808-13
2,24970B- 11
2.89770E-11
3.657008~ 11
4.65101908- 19
54773002~
7.210802-11
8.993108-11
1. 121408~ 10
1.399508-10
1.750808-10
2.2%4808-1%0
2. 843108-10
3.682808-10
$.95420E-10
7.022108-10
1.066808-09
3.186608~- 11

GRP. 18
3.018190E-13
1. 871430%8-13
7. 05670E- 13
6. 11520k~ 14
3.66990E~-14
2.07480E=- 14
1.27770E- 14
7.57430E-15
4,821108-15
2.93560E~15
2, 034308-15
1. HU400E~15
7415590813
2. 891308~ 11
3.483700E-11
4,182008-11
5. 036608-11
5.07279E-11
1.328208- 11
8.84S930E=-11
15696 0E~10
1.298408-190
1 56840 E-10
1.91700E-10
2.36790E-10
2.926490E-10
34708608~ 10
4,.852108-10
5.531108-10
2,730708-11

NEUTRON CONTRIBUTION TC GAMMA DJSE

GRP. 19
5.000608-12
3.4611208-32
Te9748CE-T2
1.17060E-12
7.008%80E-13
4,08030E-13
2.,45350E-13
1.490008-13
9.,377702-14
5.59550E=-%4
3.96580E-1L
2.97430E-14
4,38%528E~13
4,45990E-11
5.274808-11
6. 189108-11
7.32310E-1%
8.,65350E~11
1.026108-10C
1.21580E-10
Te4409CE-10
1.708208-1¢
2.024308-10
2.41500E-1D
2.89570E-10
3.45599E-10
L.317660E=-10
5.11560E-10
6.,02570E-10
9.20110E-1%2

GRP. 20
9.451808-12
5.636508-12
3.98490E-12
2.341008-12
T.471590E-1%2
8.25330E-13
4,95780E-13
2,991908-13
1.88110E-12
1.139402-13
791140814
5.575408-14
1. 154008~ 13
1.54890E~10
T.42000E-10
1.401608-10
1.356808~-10
J.368908E-10
1.373408-10
1.40559E8-10
1.450308-10
1.52150E-10
1.61230E-10
1. 74310E-10
1.930708-10
2.40000E-190

.33BL0OE-1G
2.5999908-0
2.6179C¢E-10
2.156308E-13

GRP. 21
2.022308-11
1. 477108-11
9, 180602-12
5.481208-12
3,228002-12
1.82090E-12
1. 15790E-12
6. 94550E-13
4. 35180E-13
2.630908-13
1. 8%6708-13
1. 200108-13
2. 100208-13
3.82530E-1%¢C
2.33080EB-1¢
1. LEOODE-10
9. 745608-11
6.815008-11
4.675908~11
3. 71230E-11
3.019608-11
2.78300E-11
2.63240E-11
2.70900E-11
2.819908-11
3.046802-11
34269208-1%1
3.539808-11
3.780208-11
1.32310E-14

GRP. 22
2.68110E-11
1.95860E-11
1.25250E-1%
7.51020E8-12
4.41380E-12
2.62170E-12
1.59860E-12
9.50860E-13
5.9898B0E-13
3.58730E-13
2.475508-13
1.532892-13
2.413708-13
3.246008-10
2.091310%E-10
1.42420E-10
8.,95620E-11
6.306708-11
G.146298-11
2.86210E-11
2.0053¢8-11
1.43650E-11
1.06360E-11
7.99280E-12
6.56040E-12
5.43790E~12
4,98939E-12
L.512502-12
4.17400E8-12
2.5%7702~15

(N1 {8, N%,Y)

GRP. 23
3.15090E-11
2.,27410E-11
1.47970E-11
8.77640E-12
5.,31510E-12
3,09640E-12
1.59880E-12
1.127408-12
7.10670E-13
4.23500E~13
2¢92870E-13
1.701108-143
2.30290E-13
5.333208B~10
4.8650408-11
7.24930E-12
2.038308-12
1.070408-12
H.95560E-13
4,763008-13
3433550893
2.410008-13
1.739108-13
1.393308-%3
1.394108-13
9.44130E-14
1.00290E-13
517710214
1.04810E-13
1.58420E-17

REACTIONS

GRP. 24
5.28090E-11
3.65570E-13
2.42130E-11
1 42370E-%1
£.68520E-12
5.15350E-12
3.13320E-12
1.83750E-12
1.17070E-12
6.89630E-13
L,76BU0Z-13
2.68040E-13
3.30328z2-13
3.16510E~-10
1.150602-10
4.57910E-11
1.917608-11
8.30840E-12
3.69310E-12
1.67780E-12
74790705-13
3.719208-13
1.854008-13
1.008608E-13
6.405508-14
4,83250E-74
4.,87200E-14
5.540508-14
5.04990E-14
1.805608-17

9%



CONFIGURATION 3 (LIH-HEVIXETY

INT,

WO E

GRP, 25
5,20810E=11
3.355908- 11
2,236208~11
1.30330E~ 11
B.092208-12
4. 746305~ 12
2.92520E-12
1,68480E- 12
1.07800E~12
6. 44090E= 13
4.36420E-13
2, 47830E-13
3,72060E-13
3. 107008~ 11
2.90780E~11
2.922608~ 11
2.97020E~ 11
3.05700E~ 11
3.17T70E-11
3.331808~ 11
3.52310E-11
3.7577 0B~ 11
4,044 108- 11
4, 426008~ 11
4.94010E~11
5.56950E= 11
£.50900E~11
7.95930E~ 11
1. 00490E=10
1.850708~ 12

GRP. 26
5.36500E~11
3. 2504 0E~ t1
2.08970E~-11
1. 235808~ 11
7.583008-12
4.535908-12
2.80910E~-12
1.58260B-12
1.04030E-12
5.91830E-13
4. 17180E-13
2.297808-13
3.49730E-13
2.05010E~ 11
1.90790E~11
1.892008- 11
1.89720E~ 11
1.92770E~ 11
1.97910E~11
2. 05090E- 11
2. 144708~ 11
2.26360E~11
2. 41270811
2.61600E-11
2.89530F~11
3, 2387 0%~ 11
3. 75800%- 11
4.56050E~ 11
5, 74050E~- 11
1,47710B=12

MEUDTEON CONTRIBUTICN TO GAMMA DOSE

GRE. 27
2.28220E~-10
1.06920E-10
6.67090E=-11
3,96000E-11
2. 82520E~-11
1.42730E-11
8,85030E-12
5.08120E-12
3,33300E~12
1.83620E~12
1,358 10E-12
6.96400E~13
1. 02270E=-12
4%.028B00E~11
2.55540E-11
1. 79780E~11
1. 33660E-11
1.0066CE~11
7.97160E-12
6.37210E~12
5, 27640E-12
K,46000E~12
3.89460E-12
3.521608E-12
3,32310E~12
3.23220E-12
3.32740E~12
3,60700E-12
4, 15420E-12
1, 17520813

(N, "»ﬁ (NUN':Y} REACTIONS

Ly



NEGTRON CONTRIBUTICN TO GAMMA DCSE

CONFIGURATION 4 {(LIH-HEVIMET-LIH)

-1

WO S~ & L) s

GRP. 1
§.05530E-13
4, 22350E-13
2.54840E- 13
1. 69050E~ 13
1.18800E-13
8.68500E-14

5. 39380E-14 .

4.85010E-1¢&
3.702702- 1%
2,85800E- 14
2,225608- 14
1. 762908~ 14
1. 523908~ 16
2,69260E-15
3.2%180E-15
3.825808-15
£,55930E-15
5.442008-15
§.509308-15
7.808402E-15
9.398208-135
1« 135708~ 14
1. 379108-14
1.684808~- 14
2.073308-14
2.57490E-1%
3.235908-13%
4, 125703- 14
56399708~ 14
4438900E-13
3.,861708-13
3.7118408-93
2.5656408-13
2.%28508-13
1, 783608-13
1.511208-13
14297702-13
. 13370E-13
1.01280E-13
9.304008-14
£.901808- 14
8.952803-14

GRP. 2
4.13560E-12
2.096208-12
14 22750E~-12
7.95870E- 13
5.47550E-13
3.91620E-13
2.82190B-13
2,09430E-13
14 56290E-13
1. 18030E-13
8.98820E~14
6.95730E- 14
3.959608-16
1. 198508~ 14
T 424208~ 14
1.69220E-14
2, 01300E-14
2.399208-14
2.B56602-14
3. 434908-18
4o 13310E-14
4,98850E~14
5. 05430GE- 14
7.39280E~-14
9, 094308-14
te 129408-13
To 41960813
1.811208-13
2.37530E~13
1. 12310E-14
T.4727108-12
1. 166508-12
9.40B60B-13
7.640308-13
5,2659308-13
5, 1996802~ 13
4.37110E-13
3.73770E-13
3,28750E-13
2.939502-13
2.753308- %3
2,70630E~13

GR2. 3
3.70370E-13
2.2C0708-13
1.bE230E~13
1.038708-193
7.70790E-14
5.71120E-14
4,38780E-14
3.364002-14
2.50930E-14
2.03130E-1%4
1.592508-14
1.264808-14
2.07350E-16
1. 17310E-14
1.38080E-%4
1.629508-14
1.928008-14
2.238760E-%
2. 72260E8-14
3.25150E-14
3.8948808-14
L.69630E-14
5.68770E-1%4
5.933208-14
3.518608-14
1. 0570Q0E-13
1.328708-13
1.697308-13
2.234708-13
5.52000E-35
4.6L4408E-13
3.94210E-13
3.346508-493
2.84290E~13
2.425108-13
2.080408-13
1.79970E-13
1.57500E-13
1.40260E-13
1.286798-13
1.271998-13
1.38400E-13

GRP. 4
2.91510E-13
1.303603-13
Te22950E~ 14
4,53560E~-14
3.037508-14
2.11180E- 14
1.50800E-%4
1.0877 08-14
E.029608- 15
5.97170BE-15
$5,505208~15
3.467208-15
1.13170E~-15
5.01740%- 14
5.96840E-%4
7.30079E~ 148
8.L57508- 14
1.309208-13
1206908~ 13
T6UHTH0E-13
1. 748220%8-13
2.105908-13
2.556108-1%3
3.%12250E-13
3,8U280E-43
4.,773308-13
5., 00%208=-13
7.65750E~13
$.004408-12
3.25484808=-14
G,B8020E-13
T.185208- 13
$.156808-93
4.,931508-13
3.964908-13
3.217708-13
2.633108-13
2.18%308-13
1.83930B-13
1.5067108~ 13
1.554308-13
1. 71210813

GR?. 5
5.47010E-13
2. 56650E-13
e 45200E-193
9.,07180E-14
6.011008-14
3.761008-14
2.55600E-14
1. 78360814
1.276608-14
9.18000E-15
5.71770E-15
5.02070E-15
1.61B70E-15
B8.285L0E- 14
$.82360E-14
1. 16550E-13
1. 3848QE-13
1.6485608-13
1. 967208-13
2.35420E-13
2.827108-1%23
3.408708-13
4, 130208-1%3
5.03450E-13
6., 1IB2LCE~73
7. 606280E-13
9. 61350E-13
1. 22420E-12
1. 60300E-12
4, 48760B-14
1. 3487T0R-12
1. 02340E-12
T.191068-13
6, 1298058-143
4.799508-13
3.77860E-13
3. 009208-13
2.4824108-13
1.991008-13
1. 693108-13
4. 597508E-13
1. 7046708-13

GRP. 6
8.59230B-13
4.05700E-13
2.211808-13
1.31260E-13
8,228608-14
5.457108-14
3.45940E-14
2.36550E~1k
1.629708-%4
1. 152608-14
3.180808-15
5.99500E-15
1.902708-15
1.128108-13
1.333408-13
1.57750E-13
1.86910E-13
2.21920E-1%3
2,661208-143
3.15280E-13
3.77680E-13
4.54280E~-13
5.U49170E-13
5.679108-13
3.,184708-13
T.01240E8-12
1.26790E8-12
1.6124808-12
2.11080E-12
5.081808-14
1.586808-132
1.17760GE-12
B.92140E-13
H5.758108-13
5.185908-13
4, 00260E-13
3.129908-13
2.47580E-13
1.999902-13
1.67240E-13
1.55310E-13
1.694508~13

{(N,7}

GRP. 7
1.002808-12
4,792308-1%3
2.6392CE-13
1.576808-13
9.91740E- 14
5.600508-14
4,191608-14
2.85260E-14
1.953208-14
1.375008-14
9,684808-15
7.052808-15
1. 95460E-15
1.695108~13
1.901%0E-13
2.243708-13
2.652208-1%3
3.141908-33
3.731602-13
4,44520E~-13
5.31450E-143
6.38020E-13
7.698908-13
9.347502-13
. 14360E-12
14 12708-192
1.T79720E-1%2
2.246108-12
2.943408-12
5.065408-14
2.076003-12
1.516208-12
1.133308-12
§.45940E-13
5.4 1C00E-13
4.880208-13
3.770790E-13
2.946808-13
2.35420E-13
1.94550E-13
1.78600E-13
1.8 1180E-13

REACTIONS

GRP. 8
1, 10880E~12
5.507808-13
3.11850E~13
1.89990E-13
1246%0E-13
7.71450E-14
5.19040E-14L
3.489300E-14
Z4%3280E-14
1.68570E-14
1. 19580E-14
8.608602-15
3.522208-15
2.56390E-13
2.992508-13
3.50950E-13
4,12730B-143
L.BEEYICE-13
5.752308~-13
5.8215028-13
34118902-13
9.704298-13
1.16600E-12
1.5409805-12
1.718008-12
2.114208-92
2.53560E~12
3.340708-12
4$.37370=-12
B.48400E-14
2.47770E-12
1.800908-12
T.342208-12
9.95390%~13
7.50210E-13
5.66890E-13
be 35040E~13
3.3720608-33
2,67290E-13
2.188408-13
1.98760E-13
1.97470E-13

8%



CONFIGURATION 4

&2
L&)
@

§-

WD W TN WA e

GEP. &

1, 33600E-12
6,7993008~13
3.9%1708-13
2, 408008~ 13
1.588208~13
9.864708~ 14
6.637T70E~14
4,458408-14
3101308~ 14
2. 141008~ 18
1, 51360E~ 14
1. 083308~ 14
B.,51260E-15
3,53940E~-13
4, 11150E-13
4,80290E~13
5,62740E-13
6,61060E~13
7.78620E-13
9,201608-13
1. 091508~ 12
1. 30040E-12
1.557708-12
1.878008~ 12
2, 282508~ 12
2.80230E-12
3,486608-12
4,413108-12
3,777208-12
1. 034108~ 13
2954108~ 12
2, 148608~ 12
1. 6C060E=-12
1. 18510E-12
8.813308~ 13
6, 715708~ 13
5, 138008~ 13
3.96720E-13
3,131608~13
2. 54990%8- 13
2.2%88B0E~ 13
2,233708-13

{LIB~HEVIMET-LIH)

GRP. 10
1,61450E~ 12
7.68420813
4, 22130E~13
2.51350E~13
1.57330E-13
1, 03140E~13
6.48530E~14
4,29390E- 14
2.94700R~ 14
2,00550E-14
1.40310E-14
9.99990E~15
5,24260E-15
4.781408- 13
5,566 10E~13
6.51940E~-13
7.6582QE-13
9.01780B~13
1. 0646 QE- 12
1, 2606 0B~ 12
1.49810E~12
1. 787908~ 12
2, t4470E~12
2.589008-12
3. 143508- 12
3,86900E~12
4, 81460812
6.09140E~12
7.96530E-12
1.226608~ 13
2.75680E~12
1.93150E-12
1,421708-12
1.033508-12
7.715508=13
5,737208-13
4, 36280E~ 13
3.336408-13
2.61740E~13
2,112108-13
1.89050E-13
1,812908-13

GRP. 11
1.88120E~12
8,83960E-13
4,79960E~-13
2.82400E~13
1,74530E-13
1.13260E-13
7.00460E~14
4,66210E-14
3.,09160E-14
2.12390E-14
1.44760F~ 14
1.05110E~-14
6.47310E-15
5,994408-13
7.07910E-13
8.35950E~13
9.87950F-13
1. 16 940E-12
1.38660E-12
1.64850E-12
1.96600E~12
2.35330E-12
2.830108-12
3.42280E-12
4.16910E~12
5, 12370812
6.37150E~12
8,04250E~12
1.04580E-11
1.59520E~13
2.937708-12
2.02300E-12
1.42600E-12
1,04280E-12
7.55330E=13
5, 64080E~13
4,197605~13
3,214608~13
2, 483405~13
2.00360E-13
1, 77020E-13
1.68880E~13

GRP. 12
1.89750E~12
9.14260E~13
5.024908~13
2.96770E=13
1.83260E~13
1.1864QR« 13
7.304208-14
4.83790E- 14
3,18210E~ 14
2. 17600~ 14
1. 47600E~ 14
1,08720E~ 14
5.99020E- 15
7.285808~13
8.73600E-13
1. 04260E- 12
1.26310E-12
1,48250E= 12
1.77000E~12
2.11720E~12
2.53840E~ 12
3.053008~12
3.685708-12
4. 47170E~-12
5.45890E-12
6.71510E~12
8.,34580E=12
1.050308=11
1.35430E= 11
1.575008-13
3.223608~12
2.12650E=12
1.46470E~ 12
1,056108~ 12
7.535008=13
5.583708-13
4,109708~ 13
3,131508-13
2.39890%8-13
1,92770E-13
1.63010E~13
1.58860E-13

GRP. 13
1. 55730E~12
7.95780E-13
4,.50B4QE~13
2. 704108-13
1.68290E-13
1. 09310E-13
6. T3720E-14
4, 4595014
2.92020E~18
1. 995608~ 14
1. 35290E-14
1. 02090E~14
6. 37130E-15
8.939%00E-13
1. 08930E~12
1.31440E-12
1.580%0E~12
1. 89980E-12
2, 28320E-12
2, 74670812
3. 309608-12
3. 93660E~12
4, 84060E~12
5. 88560E~12
7. 19160E=-12
8.84380E-12
1. 09660E-11
1.372908-11
1. 75060E- 11
1. 76390E-13
3. 20340E~12
2.018908-12
1.33080R-12
3. €3030E~-13
5,96330%8~13
5, 00570E~13
3. 73470E~13
2, 778708~13
2, 15480E~-13
1, 69850E~13
1.502808-13
1o 39000E-13

HEUTRON CONTRIBUTION TO GAMMA DOSE

GRP, 14
1,23580E-12
6.41980E~13
3,67820E-13
2.22010E-13
1,41570E~13
8.59910E-14
5.60530B~ 14
3.64960E~14
2.38850E-14
1.63060E~14
1. 10680E-14
8.78180E-15
6.916908~15
1. 12450E~12
1.40690E~12
1,72980E=12
2.11310E-12
2.573508~12
3.12960E-12
3.804408-12
4,625708-12
5.62340B-12
6.862708-12
8.38640E-12
1.02820E-11
1.26620E-11
1.56860E-11
1.956408~11
2.46080E-11
2. 15800E-13
3,094708-12
1,898508~12
1.191208-12
8,11700E-13
5,75050E-13
4, 06720813
3,011508-13
2.21500E~13
1.71236E-13
1,335002-13
1, 18280E-13
1.08230E-13

{N,y

GRP, 15
6.92270E~12
3.88970r~12
£.335208-12
1.42670R-12
3.18700E-13
5.800930E~-13
3,65470E-13
2+37970E-13
1.55190E-13
1.06020E-13
7.22330E-14
5.98100E-14
2, 43490E~14
Z2.84%108-12
3.61350E~12
$.459630E-12
5.551408-12
6.82640B~12
8.37330E-12
1.02570E-11
1.255608~11
1.536908~-11
1,882608~11
2,30910E-11
2.838308-11
3.49940E-11
4,333608E-1
5,38750FE-11
6.,753408~11
8.,139908-13
2,29630E-11
t.33750E~11
B,600508~12
5,48950E~12
3,78130E-12
2.691108=-12
1,318008-12
1.43580B-12
1. 0722CE-12
8.550308-13
7.316%08-13
b, 749605-13

) REACTIONS

GERP. 16
2.22360E-13
1.21050E-13
7.21610E=-14
4,45730E=14
2.86940E-14
1.74210E-14
1, 13720E-14
7.37060E~15
4.79080E-15
3.25370E-15
2.26880E=15
1.90670E~15
3.90270E-14
3.47120E-12
4.418908-12
5.53920E~12
6.89110E-12
8.53250E~12
1,05300E-11
1.29660E~11
1.59410E~11
1.95790E-11
2.40390E-11
2.95230E-11
3.62900E~11
4 46TTOE=11
5,514008-11
6.B1470E~11
8.,454510E~11
1.318808-12
7.89870E=13
4,461808-13
2.81730E-13
1. 74460813
1,20040E~13
8, 19640E-14
5.94550E-14
4,289808~14
3,280 10E~-14
2.522008-14
2.204508-14
1,997008-14

6Y



NEUTRON CONTRIBUTIOXN

COBFIGURATION 4 (LIE-REVINET~LIE)
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28
29
30
31
32
33
34
35
36

37

38

49
41
42

GrP. 17
64 45370BE~ 14
3. 42908~ 14
1. 9638308~ 16
1., 12010E-1¢
6. 735402~ 15
3.805508-15
2.33640E-15
1e 397508~ 15
8.77710E-~ 16
5.42170E-16
3.65069E~1%
3.018408-~1%6
2. 17930E- 13
1. 145108~ 11
1477208~ 11
1. B85508~ {1
2.34120E-1
2.922908- 1%
34635802~ 11
4,510508~- 11
5.583008-11
5.899002-17
8.51560E- 11
1.050508-10
1.295908- 10
1.58980E~10
1.97830E-10
2.450008- 10
3.051102-10
B8.35380B-12
7.45980BE-15
3.,742808-15
2,163208-15
1. 294608- 15
8.38070E-16
5.286108- 16
3.75630E-16
2.648603~ 16
1.9553C8- 1%
1.50650E-16
1. 240008~ 1786
9.4343908-17

GRP. 18
1.43520E-13
5.607108- 14
5.,00110E-14
2.8875C8~14
3. 728802- 14
9.750990E-15
5.99120E-15
3.54320E-15
24250408-15
1.368408-15
9.49630E- 16
7.28560E-16
3. 7804 0E-13
1. 478508-11
17864 0E- 11
2. 152808~ 11
2.500808-171
3. 146108~ 11
3.80940E~-191
4e61690E-11
5.601302-11
6., 80310E~11
8427590811
1. 008808~1%0
1.23330E~70
1.51390E~10
1. 869908~10
2.326408-10
2.968208~40
1.088208~ 11
1.527308~ 14
9,9256 0B~ 15
5.56710E-15
3.40250E-15
2.08900E-15
14 37740E- 15
9.33830E-16
5.59930%2-15%
4.85200E-15
3. 76690E-15
3.007308-1%
2,30580E-16

GRP. 19

2,307508~-12
1.559708-12
9.01860E~13
5.3395¢3-13
3.193408-1%3
1.85660E-13

1e 11490E-13
65.762602-14
£.259150E-14
2.581508-14
1.850260E-14

1. 368310E-14
2e318408-13
2.30720E-11%
2, 73530E-11
3.229108-11%
3.84560E-191
4,58U208-11
5,47700E~-91
§.556002-191
7.86840E-11

9. 455108-11

1.1398CE-10

1.378708-10
1 6T4L0GE-10
2.084708-10

2.51650E-10
3.127508-19
3.996008-10
5.7831032-12
2.252008-1%3
1.60500E-13
9. 354708-14
5.522508-14
3.534508-14
2,24100E~14
14515108144
1. 05%830E~14
7.79020E-15
6.037%0E~15
4,80760E~15
3.58830E~15

GRP. 20
4,331808-12
3.024208-132
1.82190E-12
1. 06900E-12
H.6576 08~ 13
3.759407R-13
2.255208-13
1.35920E-13
8.,5367 0%~ 14
5.169208- 14
3.601508-1¢4
2.555808-14
6.00460E-14
7.86330E~11
7.18610E- 11
740974 0E- 11
6.933608-11
5.98090E-11
7.085108~11
7.39980E8- 19
7.90520E-11
8.7527 03 11
1.00840%8-10
1.220908-10
1.569208- 10
2.144608-130
3.16790E- 10
4,967408- 10
3.6851008-14¢C
1.01650E- 12
3.555508-13
3.15150E-13
1.872208-13
1.149508-13
6.89580E-14
4.50720E-14
2.97070E-134
2, 11250814
1.5036 08~ 18
1,986 10E~ 14
9.30730B-15
6.67850E-15

TO GAMEA DOSE

GRP., 21 GRP. 22
$.270908~12 1.,22930E-11
6. 76300E~12 8,969408B-12

b, 19830E-12
2.50350E-12
t. 47240E~12
B, 750902-13
5. 26800E~-13
3, 15590E-13
1497990E-13
1. 19410E=-13
8.26350E-14
5. 469808-14
1. 08930E-13
1,92730E-10
1. 16820E-10
7.38060E-11
4,83860E-11
3.37570E-11
2. 32950E-1
1. 879908~ 11
1.60700E-11
1. 61500E-11
. B4970E-11
2.,553708-11
4, 434008-11
9.20400E-11
2.278508-149
5. 05420E-10
1. 90570E-09
1. 626408-12
6. 72930E-13
6.73210E-1%3
4, 361408=-13
2.660408-13
1. 612408-13
1. 03400E8-13
5.,92990E8-14
4.797608-14
3. b16302-14
2. 657198~ 14
2, 056308-14
1. 44820814

5.72880E-12
3.43090B-92
2.01370E-~12
1. 19460E~12
7.27430E~13
4,32130E~13
2.719308-13
1.62850E~-13
1.126708-13
7.0046308-14
1.25090E-1%3
1.626808-10
1.04220E-10
7.052108-11
4.4503908-11
2.981908-11
2.07490E-11
1.4014028-11
1.03185 E-11
8.521708-12
$.52520E-12
1.53820E-11%
3,224008-11
7.68800E-11
1.961202-190
5.174298-10
1.543108-09
1.694038-12
7.881108-13
8,65590E=-13
5.914808-13
3.667008-13
2.210008-%42
1. 517008-13
9.260008-14
5.52280E-94
4.5$7108=-14
3.582908-14
2.79670R-14
1.909908-14

{8,v)

GRP. 23
1.44L480E-11
1.04140E-11
5.,76810E-12
4,00950E-12
2.425008-12
T.411008-12
B.54030E-13
5.12390%=-13
3.22660E-13
1.92280E-13
1.33260E-13
T.7679CE- 15
1.19230E-13
2.15489408=-10
2.406708-11
3.56430E-12
9.95350E-13
5.21550E8-13
3.35600E-13
2432700E-13
1.69060E-~13
1.48890E-13
1.5 1670E-13
2.558508~13
5.496408~13
1.65730E~12
9,715208~-12
1.93550E-1C
1.78200E-09
1.487908-12
B.26180E~13
9.87120E- 13
6.83780E-13
443%590E-13
2.571190E-13
1.672%10E-13
t4110308-13
7.545108-14
5.,450298-14
4,209108-14%
3.25890B-14
2.205708-14%

REACTIONS

GRP. 24
2.42120E-11
7,674005-11
1,707402-11
6.50380E-12
3.96230E-12
2.3438108-12
1.425708~12
8.350702-13
5,31520%-13
3. 12640E-13
2.169408-13
1.,223208-13
1.709008-13
1.59320E-10
5,764708-11
2.28090E-11
9.43660E-12
4,077505-12
1.79560E-12
8.11080E-13
3.95910E-13
2.521308-13
3.58360E-13
1,101508-12
3.971108-12
1.583908-11
6,296 0E=-11
2.67170E-10
1.26040E-09
2.00940E-12
1,23850E-12
1.56450E-12
1. 11940E~12
7. 16240813
4.27870E-13
2.72920E-13
$.821708-153
1.22250E-13
B.91980E-14
6. 82630E=-14
5.26110E-14
3.55920E-14

0s



CONFIGURATION 4 (LIH~HEVIMET~LIH}

WW O U BN -

GRP. 25

2.38790E-11
1.53670E-11
1. 02270E~- 11
5,95350E~-12
3.691708-12
2.16250E~12
1.33110E-12
7.65650E-13
4.89410E-13
2.92430E-13
1.98490E~ 13
1. 131408-13
1.93070E-13
1.56460E-11
1. 46390E- 11
1.47T120E- 11
1.4%780E-11
1.54880E~ 11
1.624508~ 11
1. 730408-11
1.87670E~ 11
2.08090E-11
2.37230E~ 11
2.7398B0E~ 11
3. 446408~ 11
4,456908E-11
6.10000E~-11
8.,86620E~-11
1.40840E-10
2,52690E-12
1. 15030E-12
1,381208~12
1. 04790E~ 12
6.50670E-13
4,00830E~13
2.49150E~-13
1.67970E~ 13
1. 12610E~13
B,23730E~1%
6,20330E=-14
4,88800E~14
3,203108~ 14

GRP. 26

2. 46030E~11
1.48870E~11
9.55950E-12
5.64610E~12
3.86000E-12
2.06700E-12
1. 27840E-12
7.19340E~-13
4,72370E-13
2.68750E~13
1.89750B- 13
1. 04910E~13
1.81390E~ 13
1. 02970E- 11
$.56990B-12
9.483308-12
9.51760E~ 12
9.70580E-12
1. 0044 0E-11
1. 05630E~-11
1, 132108~ 11
1.24220E- 11
1. 40420E~ 11
1.64800E~11
2.02450B~ 11
2.628108-11
3,61630E- 11
5.31130E-11
8.60530E-11
2. 20330E~-12
1.069208-12
1.29820E~12
9.B5220E-13
6. 18550E-13
3.75730E-13
2,37860E-13
1,56850E-13
1. 07500E- 13
7.755708~ 14
5,85850E- 14
4%,58800E-14
3.01680E-14

GRP. 27
1.04340E-10
4,88240E-11
3.042%0E-11
1.80430E~-11
1.10370E-11
5. 48750E~12
§,01790E~12
2.30400E-12
1.50990F-12
8+.31980E~13
6. 16490E~13
3,17300E-13
5.28430E~13
2.,01750E-11
1.27350E-11
8.91240E~12
6.59120E~12
4.94250E-12
3.90930E-12
3.15040E~12
2.68690E-12
2.45450E-12
2.54320E-12
3. 13050E-12
4,76430E-12
8.54790E-12
1.80620E~-11
4,17170E-11
1,12630E-10
4.51400E-12
3.24960E-12
8,20660E-12
2.99090E~12
1.96900E~12
1. 16400E-12
7.54820E-13
4,90390E-13
3.45790E~13
2.34880E-13
1.85470E~13
1,48900E-13
8.,88300E~14

NEUTRCN CONTRIBUTION TO GAMMR

POSE

{(§,)

REACTIONS

1s



HEUTRON CONTRIBUTION TO GAMMA DOSE

CONFIGURATION 4 {LIHR-HEVIMET-LIH)

42

GRp, 1
8, 055308-13
4,223508-13
2e548402-13
1.69050E-13
1. 188002~ 13
8.68500E-14
6.39380E-14
4.85010E- 14
3.70270E-14
2,85800E-14
2. 22560E- 14
1476290E-14
1.560208-13
2.969408-13
3.596808-13
%.353708-13
5.276608-13
5., 41010E-13
1810802-13
9.552408-13
1. 173308~ 12
1.44810E~12
1. 79780E~12
2,247308-12
2.832%08-12
3.604208~ 12
§,945008-12
6.0724908-12
B. 145808~ 12
4.08720E-12
3.86170B-13
3.11840E-13
2.56640E-13
2. 128502-13
1.783608-13
1.511208-13
14297708~ 13
113370813
1o 01240E-13
9,304008-14
8.,901808-14
8. 95260E- 14

GRP. 2
4.19550E-12
2.096208-12
422750E~-12
7.95870E-13
5.47550E-13
3.91620E-13
2.82190E~13
2.09430E-13
1.562908-13
1. 180308~13
B.988208-1%
6.96730E~ 14
%o 73190E-13
1. 38780E-12
1.66970E-12
2.009808-12
2. %23408-12
2.92970B-12
3.552748-12
4432320B-12
5.28380E-12
6.488608~12
8.013408-12
9.962908-12
1. 248608~11
1.580108- 11
2.02450E-11
2.631708-11
3.511708- 11
1¢21030E~11
1.47210E-12
1. 16650E-12
9. 40860E-13
7.640908-13
5,2069%08-13
5.799808-13
4o ITTI0E-13
3.73776E-13
3.26760E-13
2.93950E- 43
2.753308-13
2.70630E-143

GRP. 3
3,70370E-33
2,20070E-13
1.46230E-13
1.03870E-13
7.70790E-14
5.71120E-4
4,38780E-18
3.36400E-1%0
2.60930E-14
2,03130E-94%
159250814
1. 26U4B0E-14
3.96580E-13
1.43150%8-12
1. 70240E-12
2,030708-12
2.42950E-12
2.91510E-12
3.512502-12
be247508-12
5.159202-12
6.29790E-12
7.732908-12
$.559808-12
1. 19150E8-11
1.%9980E-11
1.91200E-11
2.47500E-11%
3.29460E-11
9.585108-12
4,5644408-13
3.94210E-13
3.34650E-13
2,86290E-13
2.425%08-13
2.08040E-133
1.799708-13
1¢575008-13
1.402608-13
1.286708-13
1.2719GE-13
13B400E-13

GRP. &
2.91510E-13
1.30360E~13
Te22960E~14
4,53560E-14
3.03750E-14
2.11180E-14
1.508008- 14
1.08770E-14
8.,02960E~ 15
5.97170E-15
4.50520E-15
3.46720E-15
1. 445808~ 12
6.38260E~12
T.65890E8-12
9.,194802~-12
1.105508- 11
14331902~ 11
1.608808-11

19494 0E- 11
2.370908-11
2.89590E~91

3.555L0E- 11
4.39189E-11
544655 0E~ 13
5.863102-11
8.718308- 11
1.12270E- 10
1.481708-1¢0
3.68810E-11
G.880208-13
7.7852GE-13
6. 1568CE~13
4.931508~13
3.964908-13
3.217702-13
2.633108-13
2.18130E-13
1.839308-13
1.606108=-13
1.558630E- 13
1.712908-13

GRP. 5
5.47C10E-13
2. 66650E-13
1. 49200E-13
9. 07180E-14
6. 01100E-14
3.,76%00E-14
2.565008-14
1. 78360E-14
1.27660E-18
8. 1800082-15
6. 7177CE-15
5.02070E-15
1.685108~12
8.92030E-12
1. 06BBOE-11
1.281908-11
T+ 54000R-11
1. 854308-11
2423850811
2.71080E-11%
3. 29480E-11
4,02150E-1%1
4,.533408-11
6. 08800%2-11
7.567508-11
9, b5G508-11
1. 20350E-10
1. 54680E-10
2.03560E-10
Lo 10110E-11
t. 3U870E~12
1. 02340E~12
7.91910E-1%3
6. 129308-132
4,799508B-1%3
3. 77860E-13
3. 00920813
2. UZ2410E8-13
1. 991008-13
1.693108-1%3
1.597508-13
1.704708-13

GRP. 6
8.59230E-13
4,057002-13
2.21180E-13
1.3126408-13
8.22660E-14
5.45710E-14
3.46940E-1k
2.365508=1k
1.62970E-1L
1.15260E~-14
B. 18080 E-15
5.995008~15
1.558708-12
7.78550E-12
9.347308-12

.12370E-141
1.353308-11
1.63360E-11
1.977308-11
2.401108-11
2.926608-11
3.58240E-11
4.407508-11
5,455%08-1%
5.800908-11
8.553308-11
1.088108-10
1.40300E-10
1.854408-10
3.70620E-11
1.586808-12
1.17760E-12
8.921408-13
6.75810E-13
5.18690E-13
4,00260E=-13
3. 12990B-13
2.475808-13
1.999903-13
1.672408-13
1.553108-13
1.614508-13

(N, v (N, N%,Y)

33F. 7
1. 0028GE-12
4.792308-13
2.H63920E~13
1«57680E-13
9.91740E- 14
9. H60050E-14
4., 19160E-14
2.85260E-14
1953208~ 14
1.37500E-14
9.68480E-15
7.052808-15
1.440002-12
5.74730E-12
4.313160E-12
9.82150E-12
1.18890E- 11
T.44299E-11
1.75600E-11
2+ T4HJ0E~ 11
2e027608-11
3,2348708-11
b 0010GE-11
4.979498-11
6e 24249811
7.89450B-11
1010 10E~98
1«31040E-10C
1. TU54 QE-10
3.454908-11
2.076068-1%2
1.515208-192
1.%3330E-12
5.%59L40E-13
5.4 1C00E-13
4.868020E~13
3.77070E-13
2.946808-13
2.358208-13
1.94560E-13
1.78500E-13
1.81180E-13

REACTIONS

GR?. 8
1.1088CE-172
5.507808-13
3.11850E-13
1.899902-13
1.246108-13
7.71450E-14
5.19040E-14
3.49300E-18
2.33Z80E-14
1.68570E-14
1.19580E-14
8.608608=15
1.23560E-12
6.137308-12
7.39240E-12
8.94900E-12
1.086560E-11
1.32320E-11
1.61590E-11
T.97960E-11
2.434508-11
3.00690E-11
3.73300E-11
L,562L0E-11
5.866302-11
T.448T710E-11%
9.567602-11
1e24710E-10
1.67270E-10
2.91460E-11
2.47770E-12
1.80090E-12
1.362206E-12
2.953908-13
7.50210E-13
5.66890E-13
4.350408-13
3.372008-13
2.672908-13
2,188402-13
1.98760E-13
1.974708-13

[49



NEUTRON CONTRIBUTION TC GAMMA DOSE

CONFIGURATION 4 (LIH~HEVIMET-LIH)

INT.

e gy
WP v OO0~ O o~

GEP., 9
1.33600B~12
6. 79300E-13
3.911708-13
2.408008~13
1.58820E~13
3.864708B~14
6.63770E- 14
4.458408~ 14
3.10130E~-14
2. T4100E- 14
1.51360E- 14
1.08330E-14
6. 49680E~13
5.683908-12
6.846502~12
84296108~ 12
1.00860E~-11
1. 229808~ 11
1.50410E~-11
1.84580E~ 11
2. 274408~ 11
2,81530E~ 11
3.50370E~- 11
4,38800E-11
5.,53820E-11
7.05510E~ 11
9.101208E- 11
1.191508-10
1.609508~ 10
1.531108-11
2,95410E-12
2. 14860E~ 12
1.60060E~12
1. 185108~ 12
B8,91390E~13
5. 71570B-13
5.13800E-13
3,96720E-13
3. 13160E~13
2434930E-13
2,298808=-13
2 23370E~13

GRP. 10
1.6 1450~ 12
7.68420E=-13
4, 22130E- 13
2.513508-13
1.57330E-13
1.03140E-13
6.48530F- 14
4.29390E~ 14
2.94700E- 14
2.00550E- 14
1.403108-14
9.99930E-15
1.97220E-13
4. 40020F-12
5,33710E- 12
6.51650E- 12
7.983008~12
9, 808508~ 12
1. 20890E-11
1.494808- 11
1. 855808~ 11
2. 31470811
2.902608-11
3.663108- 11
4,65870E-11
5,98060E- 11
7.776708~11
1.02680E~10
1,399508-10
9.525208-12
2. 75680F- 12
1,931508=12
1, 42170812
1. 033508~ 12
7.715508-13
5, 737208~ 13
4, 362808 13
3.33440E-13
2.61740E~ 13
2,11210E-13
1,83050E~13
1.812908-13

GRp, 11
1.88120E-12
8.83960E-13
4,79950E-13
2,82400E-13
1,74530E~13
1. 13260E~13
7.00460E-14
4.66210E-14
3.09160E~-14
2.12390E~14
1.44760E-14
1. 05110E-14
1.86520E-13
3. 12060E~12
3.84440E-12
4,73980E~12
5.85290E-12
7.,244508E-12
8499140E-12
1, 11950E-11
1.39950E«11%
1. 75730E~11
2, 2184 0E-11
2,817908-11
3.60720E-11
4.,686000E~11
6.09630E~-11
8.09530E~11
1.10870E~10
1. 04600E-11
2,33770E8-12
2.,023008-12
1.82600E-12
1.04280E-12
7.553308-13
5.640808-13
4., 19760E~-13
3.21460E-13
2,48300E-13
2,00360E~13
1. 77020E8=13
1.688808-13

GRP. 12
1.89750E~ 12
9. 14260813
5.02490E~ 13
2.96770E- 13
1.83260E-13
1.18640E~13
7.30420E- 14
4.83790E~14
3.18210E~- 14
2.17600E-14
1.47600E~- 14
1.08720E~- 14
1.93780F-13
1.95870E-12
2.43660E- 12
3.02740E-12
3.76220E-12
4.68330E~12
5.844508=12
7.31640E- 12
5.19390E=12
1.16070E~ 11
1,47290E-11
1.88140F=11
2.42240E~ 11
3. 1484 0E=11
4.14700E-11
5.54680E~ 11
7.65480E-11
1,179208- 11
3.22360E-12
2.126508-12
1.4647 08~ 12
1,056108~12
7.5350 0813
5,58370E- 13
4, 10970813
3.131508-13
2.398908-13
1.927708-13
1,630 105~ 13
1.5985 08~ 13

GEP. 13
1.55730E~12
7.95780E-13
4,50840E~13
2. 70410E-13
1.68230E-13
1.09310E-13
6. 73720E=-14
4. 45950E~14
2.92020E-14
1.99560E~14
1.35290E~14
1.02090E~14
1. 41500E~13
1.27170E-12
1. 58940E~12
1.97030E~12
2, 43890E~12
3.02180E~12
3. 752008~12
4.67280E~12
5.84270E~12
7. 34040E-12
9, 27660E~12
1. 18090E=11
1. 517308~ 11
1. 97240E~11
2.60630E-11
3. 5144 0E~11
4.91940E~11
9,82990E~12
3. 20340E~12
2.01890E~12
1. 39080E~ 12
9,63030E~13
6. 96390E-13
5, G057 0E~=13
3, 73470813
2.71870E-13
2. 15440E=13
1. 69850813
1. 5026808~ 13
1. 390008~13

GRP, 14
1.23580E-12
6.41980E-13
3.67820E~13
2.22010E-13
1.41570E~13
8.599108~ 14
5.60530E~ 14
3.64960E-14
2.38850E- 14
1.63060E-14
1.10680E~14
8.781B0E-15
8,91100E-15
1.31750E-12
1.67080E-12
2.08500E~12
2,58820E-12
3.20800E-12
3.97700E~12
4,93760E~12
6.14570E-12
7.67690E-12
9.63830E-12
1.21820E~11
1,553708-11
2.00600E~11
2.63620E~11
3.54450E-11
4.95470E-11
1.32640E~12
3.09470E-12
1.89850E-12
1.191208-12
8.117008-13
5.750508-13
4.06T20E-13
3,01150E-13
2.21500E-13
1. 71230E~-13
1,33800E-13
1.15280E~13
1,0B2305~13

(N, v {N’N'JY]

GRP., 15
5.92270E-12
3.88970E-12
2.315208-12
1.426708-12
9,18700E~13
5.60030E-13
3.65470E-13
2,37970E-13
1.551808-13
1.06020E-13
7.22330E- 14
5.98100E~-14
2,435008- 14
2.985808-12
3.80430E-12
4,753102-12
5.90870E~12
7.313808-12
9,039408-12
1.117108~11
1,38190E- 11
1.713008-11
2. 13140811
2.66680E~11
3.36470E-11
§,29740E~11
5.,591007-11
7.46410E-11
1.040708-10
8,207008=13
2.29630E~-11
1.337508- 11
8.60050E-12
5,49950E~12
3,78130E-12
2.691108~12
1,31800E-12
1.435808=12
1,072208-12
5.550308-13
7.31590E-13
6,74360E-13

REACTIONS

GeP, 16
2,22360E-13
1. 21050E-13
7.21610E-14
4,45730E~-14
2.86940E~14
1. 74210E-14
1. 13720E-14
7.370608-15
4.79080E~15
3.253702~15
2.26880E-15
1.90670E-15
3.302702-14
3. 47430E-12
4.42430E-12
5.54870E-12
6.930750E-12
8.56100E-12
1.05790E-11
1.30520E~11
1.6038208~11
1.984508-11
2. 45140E~11
3.037708-11
3.78u4805~11
4,75700%-11
6,062808~11
7.88410E-11
1.060308~19
1.31880E~12
7.598708~13
4,4561808-13
2.81730E~13
1. T4460E~-13

+20040E-13
8. 19640E~14
5.34550E-14
4.28980E-14
3.28010E-14
2.52200E~14
2.20450E~-14
1.99700E-14

£s
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CONFIGURATION 4 ({LIH-HEVIMET-LIH)

INT.

(S0 JEE I o SR I i VX T SR

43

GRP. 17

B 453708~ 14
3. U4290E- 14
1. 94830E-14
1. 12010E- 14
6.715408-15
3.80550E-15
24336408-15
1.397508-15
8.777108~ 16
5.42170E-15
3.560608-16
3.018408-16
2.179308-13
1. 14850B~ 11
1477908-11
1. 86770811
2.34330E- 11
2.92660E-11
3.64230E-11
4.521508- 11
5.60310E-11
6.934708-119
8.57960E-11
1.06210E-10
1« 31710E- 10
1.63930E-10
2.05360E-10
2459720E-10
3435020E~10
B.353808~12
7.45980E~15
3. 762808~ 15
2,163208~-15
14294608~ 15
B. 380702~ 16
5.284108~ 16
3.756308~ 16
24 648508~ 16
1955308~ 156
1. 506508~ 16
14240008~ 16
9. 434308~ 17

GRP, 18
.435208-13
B8.60710E- 14
5.00110E-14
2.88750E-14
1. 72880E-14
9.750902-15
$5.99120E-15
3454320E-15
2. 25040E-15
1. 36840E-15
9.49630E-18
71.28560E-186
3.7304QE~13
1. 47950E8- 11
1. 7864 O0E- 11
2.152808-11
2.60080E-11
3. 14610E-11
3.80940%8-11
4,616908-11
5.601308-11
65.803108- 11
8.27590E-11
1.008808-10
1.233308-10
1+51390E-10
1.86990E-10
2,32840E-10
2.96820E-10
1.08820E-11
14 952730E-14
9.925608-15
5.567108~ 15
3.402508-15
2.989C0E-15
1 37740E-15
9,33830E-19
£.59930E- 16
4,85200E-15
3.766908-16
3.900730z-16
2.305808-156

GRP. 19
2.30750E-12
1.55970F-12
9, 01860E8-13
5.33950E-13
3.19340E-13
1.8566908-13
1.11490E~-13
6.75260E-14
4.251508~-14
2.58150E-14
1.80260F-14
1.36810E-14
24 31440E-13
2.,30120E-11
2.735308-11
3.22910E~11
3.B4560E-11
4.,58420E~11
5 47700E-11
6.55600E-11
7.86440E-11
9. 45590E-19
te 13980E-10
1«37870E-10
1.867440E-19
2.G4470E-10
2.51650E-10
3.12750E~10
3.996008-10
5.783108-12
2,252008-13
1.605G0E-13
9.36470E~14
5.62250E-14
3. 43460E~-14
2, 24100E-1y
1.51510E-14
1. 058108-14
7.790208-15
6. 037908-15
4.807860E-15
3.58830E-15

GRP. 20
4,33180E-12
3.02420E-12
1.82190E-12
1.06900E-12
6.45760E-13
3.759408-13
2.25520E-13
1.35920E-13
8.53670E-14
5.16920E- 14
3.60150E- 14
2.55580E-14
6.00460E-14
7.86330E-11
7.19€10E- 11
7.097408- 11
5.,93360E-11
6.96090E- 11
7.085108-11
7.399808-11
7.90520E- 11

B.T5270E-11

1.00840E~10
1.220908-10
1.56920E-10
2. 14460E- 10
3.16790E-10
£.967408-10
8.86100E-10
1.016508-12
3.555508-13
3.15160E-13
1.872208-13
1e 14950E- 13
6.89580E-14
4.507208- 14
2.970708-194
2.112508-14
1.50380%- 14
1.186108-14
9.307308-15
5.,8678508- 15

GRP. 21

9. 27090E-12
6.76300E-12
4,19830E-12
2.59350E-12
1. 472408-12
8.,75090E-13
5.25800E-13
3. 15590E-13
1.979908-13
te 19410E-13
8.26950E-14
5.48980E-14
1. 0B99QE-13
1. 92730E~-19
1. 16820E-10
7.38060E-11
4. B3B60E~-11
3. 37570E-11
2. 32950B- 11
1.87990E~11
1. 60700E-11
1.61500E-11
1, 849708-1%
2,553708-11%
4, 63600811
9.204008-11
2.278508-10
6.044208E-10
1. 905708-09
1.626403E-12
5. 729308-13
6. 73210E-13
B, 35140E-13
2. 660408-13
1061240E-13
1. 03400E-13
6.826908-14
L,79760E-14
3. 471630E-14
2. 657108E-14
2,09580E~14
Y. 44820E-18

DOSE

GRP., 22
1.22930E-11
8.96940E-12
5.728808-12
3.43090E-12
2.01370E-12
1.19460E-12
7.27430E-13
4.32130E~13
2,71930E-13
1.62850E-13
1.12670E-13
7.00430E8-14
1.25090B~-13
1.626808-10
1.042202-10
7.0521%E-11
4.40390E-11
2.98190E~-11
2.01490E~11
1. 40149E-11
1.03180E-11
8,521708-12
9.525208-12
1.538208-11
3.22400B-11
7.68800E-11
1.96120E8-10
5.174208-10
1.543108-09
1.694008-12
7.881108-13
8.655908E-13
5.914808-13
3.66700E-13
2.21000B-13
1.417008-13
9.26000E-14
5.,52280E~14
4,59719B-14
3.58290E-14
2,79673%E~-14
1.90990E-1&

Ny )Y {8,N%,v)

GRP. 23
1.444808-11
1.04140E-11
65.768108-12
4.009508-12
2.42500E-12
1.41100E-12
8.54090E-13
5.%12390E-13
3.22660E-13
1.92280E-13
1.33260E-13
7.76790E~ 14
1.192308-13
2.15490E-1¢
2.40670E-11
3.56430E-12
9.953508-13
5.21550E-13
3.35600E-13
2432700E-13
1.69050E-13
1.48890E-13
1.416708~12
2.565850E-13
5.49640E-13
1.65730E-12
$.715208-12
1.13550E-190
1.78200E-09
1.4879C8-12
$,261802-13
9.87120E-13
6.857808-33
4.37590E-13
2.611108-13
1,572108-13
1.11030E-13
7.54510E-14
5.45020E-14
$.20910E-14
3.25890E-14
2.20570E-14

REACTIONS

GRP. 204
2.%2120E-11
1.67400E-11
1« T07U40E-11
6.50380E-12
3.96230E-12
2.34810E-12
1.4 2570E-12
8.35070E-13
5.31520E-13
3,12640E-13
2.16940E-13
1.22320E-13
1.70900E-13
1.59320E-10
5.764705-11
2.28090E-11
9.LB660E-12
4.07750E-12
1.79560E-12
8.11080E-13
3.95910E-13
2.52130E-13
2.68360E-13
1.10150E-12
3.97110E-12
T.54390E-11
6.24940E-11
2.671708-10
1.26040E-09
2.009408-12
1.23899E-12
1.56450E-12
1.119408-12
7.16240E-13
L,27870E-13
2.72920E-13
1.82970E~13
1.222502-13
8.91983E-14
6.82630E-14
5.261108-14
3.55820E-14
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REUTRON CONTRIBUTION TO GAMMA DOSE

CONFIGURATION 4 (LIH-HEVIHET~-LIH)

INT.

DO b b od ok el b oob ol ad b
QW VBT WO OO OINDU & WN —

N
waik

22

Wb
OBV E W

3t

GEP. 25
2,38790E- 11
1.53670E- 11
1.02270E-11
5,95350E- 12
3.69170E-12
2. 16250E- 12
1.33110E=12
7.65650E- 13
4,894 10E-13
249264308~ 13
1.98490E~13
1. 13140E-13
1,93070E-13
1,56 460E~ 11
1,46390E-11
1.47120E-11
1.49780E- 11
1,54880F~ 11
1.62450E~ 11
1.73040E- 11
1,87670E-11
2.08090E~ 11
2.37230E~ 11
2.79980E~- 11
3. 44640E- 11
4. 456908~ 11
6.10000E~ 11
8,86620E~ 11
1.40840E~10
2.5269 08~ 12
1.15030E-12
1.38120E~- 12
1.04790E~12
6.506708~13
4,00830E-13
2,49150E- 13
1.67970E~13
1, 12610E=13
8.23730E-14
6.20330E~ 14
4,88800E~ 14
3,203108- 14

GRP. 26
2,456030E-11
1. 48870E~- 11
9.55950E~-12
5.64610E-12
3.46000E~12
2.,06700E-12
1. 27840E~12
7.19340E-13
4.72370E-13
2,68750E-13
1.897508-13
1. 043108-13
1.81390E-13
1.02970E~ 11
9.56990E~-12
9.48330E-12
3.51760E-12
9. 70580E~12
1.00440E-11
1. 0563 0E- 11
1. 13210E-11
1. 2822 0B~ 11
1.40420E-11
1. 64B00E~11
2,02450E-11
2.62410B~11
3.61630B-11
5.311308- 11
8.60530E~11
2.205308-12
1.06920E~12
1.299208-12
9.85220E-13
6. 185508~ 13
3,757308-13
2,37860E~13
1. 56850E~13
1, 07500E-13
7.755708~- 14
5.85850E~ 14
4,58B800E~14
3.01680E~ 14

GRP. 27
1.0434GE~10
4,88240E-11
3.04290E-11
1.80430E~11
1. 10370E-11
6.48750E-12
4.01790E~-12
2.30400E~12
1.50980E~12
8.31980E-13
6. 16490E~13
3.17300E~13
5.2B430E-13
2.01750E-11
1. 27350E-11
8.91240E-12
6.59120E~-12
4.94250E~12
3.90930E~12
3.150408-12
2.68690E~12
2.45450E-12
2,54320E-12
3.13050E~-12
4,76430E-12
8,54790E~12
1.80620E-11
4.,17170E-11
1.12630E-10
4.51400E-12
3.24960E-12
4,20660E-12
2.939090E-12
1.96%008~-12
1. 16400E-12
7,54B20E~13
4,90390E-13
3.45710E-13
2.34880E-13
1.854708-13
1. 489008-13
8,883008~-14

(Noy) (B, 8%, v} REACTIONS
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APPENDIX B. GRAPHS OF DOSE CONTRIBUTIONS

This appendlx presents in graphical form the results of the calcula-
tions for all energy intervals and selected spacial intervals in the
Hevimet for all four configurations. Two figures are given for each
configuratlion; the first one presents the contributions to the gamma-
ray dose by neutron capture reactions (n,Y) and the second one the con-
tributions to the gamma-ray dose by all neutron reactions (n,Y + n,n'y).

The reader 1s referred to Table 1 for the energy group structure.
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Fig. B7. Spaclal and Energy Dependence of Neutron Capture Reactions
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Fig. B8. GSpacial and Energy Dependence of All Neutron Reactions
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Dose in Configuration 4.
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