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Photon and decay data libraries for the ORIGEN2 code have been updated by using JENDL FP
Decay Data File 2000 (JENDL/FPD-00). As for the decay data, half-lives, branching ratios and recov-
erable energy values have been replaced with those of the JENDL/FPD-00 file. The data of the photon
library has been also replaced with those of the JENDL/FPD-00 file in which photon data of the nuclides
without measured data are calculated with a theoretical method. Using the updated photon library, the

calculation of photon spectrum at a short time after fission event is able to be made.
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1 Introduction

The ORIGEN2 code ! is a widely used computer code for calculating the buildup and decay of
isotopes in nuclear materials. The number of fission product nuclides which are included in its decay data
library is 858, but that of its photon library is 240. The difference between the numbers of the nuclides
for the decay data and for the photon data comes from the deficiency of the measured spectrum data of
the nuclides with short half-life. The main source of the ORIGEN2 photon library is ENSDF (Evaluated
Nuclear Structure Data File) file . The ENSDF file has been compiled based on only the measured data.
Therefore the ENSDF file does not include the spectrum of the nuclides with no measurements. Then the
ORIGEN?2 photon library also does not include the spectrum for such nuclides. In this reason the photon
spectrum calculated at short time after fission event is not correctly estimated when the photon data of
the ORIGEN?2 code are used.

JENDL FP Decay Data File 20004 (hereafter JENDL/FPD-00) was released in 2000. This JENDL/
FPD-00 file contains beta- and gamma-ray spectrum data of all unstable fission product nuclides. When
the measured spectrum data were not available at the time of the compilation, a theoretical model
was applied to estimate the spectrum data and the theoretically estimated spectra were included in the
JENDL/FPD-00 file. The theoretically estimated spectrum data were validated by comparing the calcu-
lated aggregate beta- and gamma-ray spectra of fission product nuclides after fissions of various kinds
of fissionable nuclides with the measured spectrum data. The comparisons showed good agreement
between the calculated results and the measured data.

Then it was expected that the replacement of the ORIGEN2 photon library with the data of the
JENDL/FPD-00 file would improve the predictability of the spectrum at short times after fission event
calculated by the ORIGEN2 code. The photon data including X-ray data were converted from those of
the JENDL file to suite the format of the ORIGEN2 photon library. In this process the energy group
structure of the photon library was kept to be the same as that in the original structure.

The decay data in the JENDL/FPD-00 file also have been validated by comparing the calculated
decay heat values with the measured ones. The comparison also showed good agreement between
them. Then it is reasonable to replace the data of the ORIGEN2 decay data library with those of the
JENDL/FPD-00 file. The replacement was carried out except for the data of the natural abundance and
the radioactivity concentration guides in the ORIGEN2 decay data library.

In this report the updated photon and decay libraries for the ORIGEN2 code is described.
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2 Updated Photon and Decay Data Libraries

2.1 Photon Library

There are photon data of 240 FP nuclides with masses from 66 through 172 in the ORIGEN2 photon
library with no bremsstrahlung, although there are decay data of 858 FP nuclides in the decay data
library including 6 light nuclides produced by ternary fission. Excepting the light nuclides and stable
nuclides, there are 724 unstable nuclides with masses from 66 through 172. These unstable nuclides
emit radiations including photons through decay process to more stable nuclides. Although all unstable
nuclides not always emit photons in the decay process, it is true that there is a gap between the number of
nuclides in the decay data library and the photon library. It is due to the deficiency of the measured data
of short-lived unstable nuclides. The decay data in the decay data library were taken from ENDF/B-IV %
when the measured data were not available. In the ENDF/B-IV file theoretically estimated decay data
(half-life, average decay energy and so on) were adopted when the measured data were not available. The
photon data, however, were not provided even in the ENDF/B-1V file because any theoretical methods to
give the spectrum data were not given at the time of the compilation. In order to fulfil the gap, the photon
data of about 500 FP nuclides are needed. .

JENDL FP Decay Data File 2000 provides gamma-ray spectrum data for 1053 FP nuclides in-
cluding theoretically estimated spectrum data. The spectra of the nuclides without measured data are
provided by the calculation with a theoretical method. The number of nuclides with the gamma-ray
spectrum in the JENDL/FPD-00 file is enough to make up the deficiency of the original photon library
of the ORIGEN2 code. The spectrum data in the JENDL/FPD-00 file consist of measured discrete spec-
trum and theoretically calculated continuous one. They were merged and converted into the format of
the ORIGEN?2 photon library.

The format of the photon library is following 2:

e First card of each library segment:
NLB TITLE

e First card for each nuclide:
NLB NUCLID NGP(1), RPH(1), - - - NGP(I), RPH(I)

) Subsequent‘card(s) for each nuclide:
NGP(I+1), RPH(I+1), - - - NGP(IMAX), RPHIMAX), -1

o Last card of each library segment:
-1

where

NLB = the number of this photon library segment,
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TITLE = a 72-character alphanumeric photon library segment title beginning in Column 9,
NUCLIDE = a six-digit nuclide identifier for the photon information on the following card(s),
NGP(I) = the number of a photon energy group,

RPH(I) = photon intensity for energy group NGP(I) in photons per disintegration,

IMAX = the number of NGP(I)/RPH(I) pairs specified must be less than 18.

Only those NGP(I)/RPH(I) pairs for which RPH(I) is non-zero need be specified.

The computer code SPEC5 6) was used for treating the JENDL/FPD-00 file. The code reads the
decay data in the ENDF format and produces the spectrum data of gamma-ray, beta-ray, gamma + X-ray,
beta + conversion electron and so on. The spectrum of gamma + X-ray is used for the ORIGEN2 photon
library. The produced spectrum has the energy group structure of 209 energy bins, which is different
from that of the ORIGEN2 photon library. The energy structure of the spectrum produced by the SPEC5
code is listed in Table 2.1 and that of the ORIGEN2 photon library is listed in Table 2.2.

Table 2.1 Energy group structure of the spectrum produced by SPEC5 code

Group energy (MeV) Group energy (MeV)
Group | Lower energy | Upper energy Group | Lower energy | Upper energy
1 0.0 1.0E-02 20 5.5E-01 6.0E-01
2 1.0E-02 2.0E-02 21 6.0E-01 6.5E-01
3 2.0E-02 3.0E-02 22 6.5E-01 7.0E-01
4 3.0E-02 4.0E-02 23 7.0E-01 7.5E-01
5 4.0E-02 5.0E-02 24 7.5E-01 8.0E-01
6 5.0E-02 6.0E-02 25 8.0E-01 8.5E-01
7 6.0E-02 7.0E-02 26 8.5E-01 9.0E-01
8 7.0E-02 8.0E-02 27 9.0E-01 9.5E-01
9 8.0E-02 9.0E-02 28 9.5E-01 1.00
10 9.0E-02 1.0E-01 29 1.00 1.05
11 1.0E-01 1.5E-01 30 1.05 1.10
12 1.5E-01 2.0E-01 31 1.10 1.15
13 2.0E-01 2.5E-01 32 1.15 1.20
14 2.5E-01 3.0E-01 33 1.20 1.25
15 3.0E-01 3.5E-01 34 1.25 1.30
16 3.5E-01 4.0E-01 35 1.30 1.35
17 4.0E-01 4.5E-01 36 1.35 1.40
18 4.5E-01 5.0E-01 37 1.40 1.45
19 5.0E-01 5.5E-01 38 1.45 1.50
continued on next page
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Group energy (MeV) Group energy (MeV)
Group | Lower energy | Upper energy (| Group | Lower energy | Upper energy

39 1.50 1.55 73 3.20 3.25
40 1.55 1.60 74 3.25 3.30
41 1.60 1.65 75 3.30 3.35
42 1.65 1.70 76 335 3.40
43 1.70 1.75 77 3.40 345
44 1.75 1.80 78 3.45 3.50
45 1.80 1.85 79 3.50 3.55
46 1.85 1.90 80 3.55 3.60
47 1.90 1.95 81 3.60 3.65
48 1.95 2.00 82 3.65 3.70
49 2.00 2.05 83 3.70 3.75
50 2.05 2.10 84 3.75 3.80
51 2.10 2.15 85 3.80 3.85
52 2.15 2.20 86 3.85 3.90
53 2.20 225 87 3.90 3.95
54 2.25 2.30 88 3.95 4.00
55 2.30 2.35 89 4.00 4.05
56 2.35 240 90 4.05 4.10
57 2.40 2.45 91 4.10 4.15
58 2.45 2.50 92 4.15 4.20
59 2.50 2.55 93 4.20 4.25
60 2.55 2.60 94 4.25 430
61 2.60 2.65 95 4.30 4.35
62 2.65 2.70 96 4.35 4.40
63 2.70 2.75 97 4.40 445
64 275 2.80 98 445 4.50
65 2.80 2.85 99 4.50 4.55
66 2.85 2.90 100 4.55 4.60
67 290 2.95 101 4.60 4.65
68 2.95 3.00 102 4.65 4.70
69 3.00 3.05 103 4.70 4.75
70 3.05 3.10 104 4.75 4.80
71 3.10 3.15 - 105 4.80 4.85
72 3.15 3.20 106 4.85 490

continued on next page
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Group energy (MeV) Group energy (MeV)
Group | Lower energy | Upper energy || Group | Lower energy Upper energy

107 4.90 4.95 141 6.60 6.65
108 4.95 5.00 142 6.65 6.70
109 5.00 5.05 143 6.70 6.75
110 5.05 5.10 144 6.75 6.80
111 5.10 5.15 145 6.80 6.85
112 5.15 5.20 146 6.85 6.90
113 5.20 5.25 147 6.90 6.95
114 5.25 5.30 148 6.95 7.00
115 530 5.35 149 7.00 7.05
116 535 5.40 150 7.05 7.10
117 5.40 5.45 151 7.10 7.15
118 545 5.50 152 7.15 7.20
119 5.50 5.55 153 7.20 7.25
120 5.55 5.60 154 7.25 7.30
121 5.60 5.65 155 7.30 7.35
122 5.65 5.70 156 7.35 7.40
123 5.70 5.75 157 7.40 7.45
124 5.75 5.80 158 7.45 7.50
125 5.80 5.85 159 750 7.60
126 5.85 5.90 160 7.60 7.70
127 5.90 5.95 161 7.70 7.80
128 5.95 6.00 162 7.80 7.90
129 6.00 6.05 163 7.90 8.00
130 6.05 6.10 164 8.00 8.10
131 6.10 6.15 165 8.10 8.20
132 6.15 6.20 166 8.20 8.30
133 6.20 6.25 167 8.30 8.40
134 6.25 6.30 168 8.40 8.50
135 6.30 6.35 169 8.50 8.60
136 6.35 6.40 170 8.60 8.70
137 6.40 6.45 171 8.70 8.80
138 6.45 6.50 172 8.80 8.90
139 6.50 6.55 . 173 8.90 9.00
140 6.55 6.60 174 9.00 9.10

continued on next page
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Group energy (MeV) Group energy (MeV)
Group | Lower energy | Upper energy || Group | Lower energy | Upper energy

175 9.10 9.20 193 10.90 11.00
176 9.20 9.30 194 11.00 11.10
177 9.30 9.40 195 11.10 11.20
178 9.40 9.50 196 11.20 11.30
179 9.50 9.60 197 11.30 11.40
180 9.60 9.70 198 11.40 11.50
181 9.70 9.80 199 11.50 11.60
182 9.80 9.90 200 11.60 11.70
183 9.90 10.00 201 11.70 11.80
184 10.00 10.10 202 11.80 11.90
185 10.10 10.20 203 11.90 12.00
186 10.20 10.30 . 204 12.00 12.10
187 10.30 10.40 205 12.10 12.20
188 10.40 10.50 206 12.20 12.30
189 10.50 10.60 207 12.30 12.40
190 10.60 10.70 208 12.40 12.50
191 10.70 10.80 209 12.50 12.60
192 10.80 10.90

Then the spectrum was converted to suit the energy structure of the ORIGEN2 photon library. In the
preparation of the original photon library, the intensity of each energy group was adjusted to conserve
energy 7. The spectra in the JENDL/FPD-00 file, on the other hand, were prepared in order to keep
the consistency between the spectra and the average decay enegy per decay. Therefore, the adjustment
employed in the original photon library was considered not to be needed. Thus the conversion was

carried out as follows:

L=>"15fi 2.1)
kCi
where
I! = Intensity of photons in the ORIGEN2 energy group 1,
I "} = Intensity of photons of the JENDL/FPD-00 file in the SPECS energy group k,
fie = Fraction of photon intensity in the SPECS energy group k included in the ORIGEN2 energy

group <.

The fraction fi was the ratio of the fractional energy width of the SPECS energy group k included in the
ORIGEN2 energy group i to the total energy width of the SPEC5 energy group k. In this manner, the
spectra of all of the 1053 FP nuclides in JENDL FP Decay Data File 2000 were prepared in the format
of the ORIGEN2 photon library. In the prepared photon library the photon data of only the nuclides
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Table 2.2 Photon encrgy group structure of ORIGEN2 code

Group energy (MeV)
Group | Lower energy | Upper energy
1 0.0 2.0E-02
2 2.0E-02 3.0E-02
3 3.0E-02 4.5E-02
4 4.5E-02 7.0E-02
5 7.0E-02 1.0E-01
6 1.0E-01 1.5E-01
7 1.5E-01 3.0E-01
8 3.0E-01 4 5E-01
9 4.5E-01 7.0E-01
10 7.0E-01 1.0E+00
11 1.0E+00 1.5E+00
12 1.5E+00 2.0E+00
13 2.0E+00 2.5E+00
14 2.5E+00 3.0E+00
15 3.0E+00 4.0E+00
16 4.0E+00 6.0E+00
17 6.0E+00 8.0E+00
18 8.0E+00 1.1E+01

which were included in the decay data library of the ORIGEN2 code were selected and put into the
photon library. The photon spectrum data of 695 FP nuclides were finally put into the photon library.
The photon data of 455 nuclides were newly added into the photon library. In Appendix A the data of
the photon library updated at the present work are listed.

As the number of nuclides is increased from 240 in the original library to 695 in the updated photon
library, the number of no-zero photon yields in the ORIGEN2 code, LLL, has to be also increased. For
the original library, the maximum number of LLL is assigned to be 8000. However, it is needed to be
12000 when using the updated photon library. '

Thus created photon library has no bremsstrahlung. There are two kinds of photon libraries includ-
ing bremsstrahlung available for the ORIGEN2 calculation. One is the bremsstrahlung of H2O, the other
one the bremsstrahlung of UO,. Comparing the intensities in the bremsstrahlung libraries with those in
the no bremsstrahlung library, the net intensities of the bremsstrahlung photons were extracted. Two new
libraries including the bremsstrahlung were produced by adding the net intensities of the bremsstrahlung

to the intensities in the photon library with no bremsstrahlung.
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2.2 Decay Data Library

The decay data of the ORIGEN2 code were replaced with those of JENDL Decay Data File 2000.
The format of the decay data library is following 2):

e First card of each library segment:
NLB TITLE

o First card for each nuclide:
NLB NUCLID IU THALF FBX FPEC FPECX FA FIT

e Subsequent card(s) for each nuclide:
NLB FSF FN QREC ABUND ARCG WRCG

o Last card of each library segment:

-1

where

NLB

TITLE

NUCLID

U

THALF

FBX

FPEC

FPECX

the number of this photon library segment,
a 72-character alphanumeric decay data library segment title beginning in Column 9,
a six-digit nuclide identifier for the decay information on the following card(s),

time unit designation of the half-life of NUCLID,
: seconds,

: minutes,

: hours,

: days,

: years,

: stable,

: 103 years (KY),

: 10° years (MY),

: 10? years (GY),

O 0 3 N B W N e

the half-life of nuclide in the unit given by IU,

the fraction of negatron beta decay transitions that results in the daughter nuclide being in
a relatively long-lived excited state,

the fraction of all decay events which take place by positron emission or electron capture,

the fraction of positron and/or electron capture decay events that cause the daughter nu-

clide to be in a relatively long-lived excited state,
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FA = the fraction of all decay events which take place by alpha decay,

FIT = the fraction of all the decay events of an excited nuclear state which result in the produc-

tion of the ground state of the same nuclide,

FSF = the fraction of all decay events which take place by spontaneous fission,
FN = the fraction of all decay events that are (beta + neutron) decay,
QREC = the average, total recoverable energy (i.e. does not include neutrino) released by all decay

events, in MeV,

ABUND = the naturally occurring isotopic abundance of NUCLID in atom percent,

ARCG = the radioactivity concentration guide (RCG) for continuous inhalation of nuclide NU-
CLID in unrestricted areas as given in Table 11, Column I, of Part 10 of Title 20 of the
Code of Federal Regulations (the lower of the soluble or insoluble values is used) ¥,

WRCG = the radioactivity concentration guide (RCG) for continuous inhalation of nuclide NU-

CLID in unrestricted areas as given in Table II, Column II, of Part 10 of Title 20 of the

Code of Federal Regulations (the lower of the soluble or insoluble values is used).

Then the fraction of all decay events which take place by negatron beta decay to the ground state of the
daughter nuclide is given by (1.0 - FBX - FPEC - FA - FIT - FSF - FN) and is calculated internally in
ORIGEN2. The data shown in the above format excepting ABUND, ARCG and WRCG were replaced
by those of the JENDL file.

In this replacement, the following problem was encountered. The nuclides in the ORIGEN?2 decay
library do not always coincide with the nuclides in the JENDL file even if the decay chain region is
limited to that of the ORIGEN2 decay library. Some nuclides in the ORIGEN2 decay library are not
included in the JENDL file because of different treatment of unstable nuclides. In Table 2.3 the nuclides
not included in JENDL Decay Data File 2000 are listed. Of these nuclides 6 nuclides from *H to '“C are
light nuclides produced from ternary fission. Of the other 9 nuclides, "™ Ge and 1458m nuclides are in
the neutron deficient region and has small fission yield. The '5™Gd nuclide has no parent nuclide and
has also small fission yield. These facts exclude these nuclides in the JENDL file. The other 6 nuclides
are all metastable nuclides as seen in Table 2.3. These metastable nuclides, however, are not adopted in
the recently compiled ENSDF file or Table of Isotopes 8th edition 13). This fact seems to mean that these
nuclides were considered as metastable nuclides when the ORIGEN2 decay library was compiled, but
later experiments showed that these states were not metastable. Then the chain passes to these metastable
states are deleted in the updated decay data library even if the data of these states are kept in the library.
The reason why the number of the nuclides in the decay data library has been kept is that FP nuclides
are related to the fission yields data. Changing the number of nuclides requires the change of the fission

yields data, but such update is not the purpose of the present work.
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Table 2.3 Nuclides not included in the JENDL Decay Data File 2000

Nuclide | Half-life (s) ENSDF
SH 3.897 x10® Adopted
6Li stable Adopted
Li stable Adopted
°Be stable Adopted
10Be | 5.049 x 10! | Adopted
e 1.808 x 10'! | Adopted

TimGe | 2.190 x 10~2 |  Adopted

8smge | 1.900 x 10 | Not adopted

86mpy 4.5000 Not adopted
109mRR | 5.000 x 10 | Not adopted
1459m | 2.938 x 107 | Not adopted
155mGd | 3.100 x 10~2 | Not adopted
162mTh | 8.028 x 10° | Not adopted
163mTh 7.000 Not adopted
170mTm | 4.100 x 1076 | Not adopted

There are also some isomers which are included in the JENDL/FPD-00 file but not in the ORIGEN2
decay data library in the covered mass region by the ORIGEN2 decay data library. The decay chains
passing these isomers were also deleted in the update ORIGEN2 library. These isomers are listed in
Table 2.4. After these change of the decay pass the update decay library has been produced.

Table 2.4 Isomers not included in the ORIGEN2 'decay data library

74mGa 79mGe 84mAS 93mY 96mY 97mY 98mY IOOmY 102mNb
y v I’ b ’ b ’ b b

lO4mNb, IOQmRu’ 116"1]’], 118"1]’1, 120mAg’ IZImCd, 124mln’ 124nSb,
126mln‘ 128mIn’ 129mIn’ 129me, IBOmSn’ lBlmIn, 131"1[’[, 131msn,

132mI 136mCs 143mxe 146mLa 148mPl’ 152npm 152nEu 154mEu
’ bl ’ td k] 24 k]
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3 Test Calculation with Updated Libraries

The update photon and decay libraries were used to calculate the aggregate photon spectra and fission

products decay heat values after fissions of some fissionable nuclides.

3.1 Aggregate FP Photon Spectrum after Fission

The aggregate fission product gamma-ray spectra were calculated using the updated photon library
and the updated decay library and the calculated results were compared with the measured spectra. An

example of the spectrum comparison is shown in Fig. 3.1. The measured spectrum was obtained at

' 100 L B E A B S R R B B B 3
10" FP y spectrum after 25U ]
thermal neutron fission 3
o -—4
2  10? -
S ]
a 3 L
% 10 J sHgRoul E
5 C m——— Ll ]
o 3 o ORNL E
10° L —Updated Tl -
= -=----Original TR S
10° T D S AL L

0.0 2.0 4.0 6.0 8.0

Energy (MeV)

Fig. 3.1 Aggregate FP gamma-ray spectrum after 2>*U thermal neutron fission

ORNL 9. Sample of 235U was irradiated for 1 s and the measurement was started at 1.7 s after the end
of the irradiation. The measurement time was 1.0 s. In this time region FP nuclides with no measured
spectra contribute significantly to the aggregate spectrum. In the figure the ORIGEN? calculations using
the updated library and the original library are shown. As seen in this figure, the calculation using
the updated library shows good agreement with the measurement although the calculation using the
original library significantly underestimates the measurement. The updated library well compensates the
deficiency in the original library.

As another example, photon intensity was calculated and compared with the reference calculation

using the JENDL/FPD-00 file. The reference calculation was performed using the program developed
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by Oyamatsu '¥. The reliability of the combination of the program and the JENDL/FPD-00 file was
examined comparing with the exposure rate of FP nuclides at short cooling times after fission burst ',
The photon intensities comparing with the reference calculation are shown in Fig. 3.2 for 235U ther-

mal neutron fission. Although the calculation using the original libraries shows large discrepancies at

10°

T ‘llIIIII T T T T II”IH‘ T llll"w T IIHIII] TTTTw

Aggregate photon intensity
102 s

10

10®

Reference Calc.
% ORIGEN2: Original Libs

A ORIGEN2: Updated Photon Libs
o ORIGEN2: Updated All Libs
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Fig. 3.2 Aggregate FP photon intensity after 23U thermal neutron fission

short cooling times, the calculation using the updated library shows good agreement with the reference
calculation. The calculation shown as “Updated All Libs” in Fig. 3.2 was performed using the update
photon library, decay library and fission yield data converted from the INDC-V2 12) file. This fission
yield data were prepared when the ORIGEN2 cross section data based on JENDL-3.2 were produced '),
The underestimation of the original library, however, is diminished after 102 s of cooling times and the
difference is not clear at this time region. The updated library then affects the intensity at shorter cooling
times than 103 s.

3.2 FP Decay Heat

Calculation of fission products decay heat was also carried out using the updated decay library.
The calculated results were compared with the recommendation of Atomic Energy Society of Japan
(hereafter AESJ recommendation)!®). An example is shown in Fig. 3.3. This figure shows the ratios of
the calculated decay heat values to the AESJ recommendation for 23°U burst fission. The calculation

using the original ORIGEN2 decay data library is also shown in this figure. The ratios of the calculated
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Fig. 3.3 Ratio of decay heat values to those of the AESJ recommendation

decay heat using the updated library to the AESJ recommendation stay within 5 %. The calculation
using the original library shows about 15 % deviation between 1 to 10 s. One should notice that the
deference seen in Fig. 3.3 is not so large comparing with the deficiency seen in Fig. 3.1 where aggregate
FP spectrum is compared. This is because the ORIGEN2 decay data library adopted the ENDF/B-1VY
data for short-lived nuclides that had not observed experimentally ”. For such short-lived nuclides,
theoretically estimated decay energy values were adopted in the ENDF/B-IV file. In the JENDL/FPD-00
file which is a basis of the present updated libraries, theoretically estimated decay energy values are also
adopted for some short-lived nuclides. The adoption of the theoretically estimated decay energy values
in both files makes the differences seen in the decay heat calculation relatively small.
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4 Summary

The photon and decay data libraries for the ORIGEN2 code have been updated using JENDL FP Decay
Data File 2000. The number of the nuclides having photon data has been increased. The photon data of
more than 400 nuclides were newly added in the updated photon library. The calculations of the photon
spectrum and the intensity at short cooling times after fission have been improved by using the updated
libraries.

In order to use the updated photon library in the ORIGEN2 calculation, the number of non-zero
photon yields in the ORIGEN2 code, LLL, should be increased up to at least 12000 because the number
of nuclides with photon spectrum is increased from 240 to 695 as described in Chapter 2.1.

Acknowledgements

The author wishes to acknowledge the support of the members of Decay Heat Working Group and
Nuclide Production Evaluation Working Group, Japanese Nuclear Data Committee, in the compilation
of the photon and decay data libraries for the ORIGEN2 code based on JENDL FP Decay Data File
2000. The authors also thank Mr. Kiyosumi, The Japan Research Institute, Limited, for his assistance to
prepare the updated photon library.

- 14 —



)]

2)

3)

4)

5)

6)

7

8)

9)

10)

1)

12)

13)

14)

15)

JAERI—Data/Code 2002—021

References

Croff A. G.: “ORIGEN2 - A Revised and Updated Version of the Oak Ridge Isotope Generation
and Depletion Code,” ORNL-5621(1980).

Croff A. G.: “A User’s Manual for the ORIGEN2 Computer Code,” ORNL/TM-7175 (1980).

Bhat M. R.: “Evaluated Nuclear Structure Data File (ENSDF),” Proc. of Int. Conf. on Nucl. Data
for Science and Technology, May 13 -17, 1991, Jiilich, p.817 (1992). The file is maintained by the
National Nuclear Data Center (NNDC), Brookhaven National Laboratory, on behalf of the Interna-

tional Network for Nuclear Structure and Decay Data Evaluation.
Katakura J. et al.: “JENDL FP Decay Data File 2000,” JAERI 1343 (2001).

England T. R. and Schenter R. E.: “ENDF/B-1V Fission Product Files: Summary of Major Nuclide
Data,” LA-6166-MS (1975).

England. T. R.: Private communication.

Croff A. G., Haese R. L. and Gove N. B.: “ Updated Decay and Photon Libraries for the Origen
Code,” ORNL/TM-6055 (1979).

Code of Federal Regulations, Title 10, Part 20.

Dickens J. K. et al.: “Delayed Beta- and Gamma-Ray Production Due to Thermal-Neutron Fission
of 235U: Spectral Distributions for Times After Fission Between 2 and 14000 sec: Tabular and
Graphical Data,” NUREG/CR-0162, ORNL/NUREG-39 (1978).

Oyamatsu K.: “Easy-to-use application programs for decay heat and delayed neutron calculations
on personal computers,” Proc. 1997 Symp. Nuclear Data, Tokai, Japan, Nov. 27-28, 1997, JAERI-
Conf 98-003 p.328 (1998).

Yanagisawa H. et al.: J. Nucl. Sci. Technol., 39(5], 499 (2002).

Tasaka K. et al.: “JNDC Nuclear Data Library of Fission Products - Second Version -,” JAERI 1320
(1990).

Firestone R. F. and Shirley V. S. Ed., “Table of Isotopes Eighth Edition,” Jon Wiley & Sons, Inc.,
New York (1996).

Suyama K. et al: “Libraries Based on JENDL-3.2 for ORIGEN2 code: ORLIBJ32,” JAERI-
Data/Code 99-003 (1999) [in Japanese].

Research Committee on Standardization of Decay Heat Power in Nuclear Reactors: “Decay Heat
Power in Nuclear Reactor and Its Recommended Values,” Atom. Ener. Soc. of Japan (1989) [in

Japanese].



JAERI—Data/Code 2002—021

Appendix A: Photon Library

The updated ORIGEN2 photon library of FP nuclides with no bremsstrahlung is listed here.
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.00E-04
.56E~03
.18E-02
.75E-01
.27E-03
.68E-01
.90E-02
.38E-02
.38E-01
.38E-02
.39E-04
.98E-03

.07E-04

.12E-01
.37E-01
.78E-01
.66E-04
.38E-03
.15E-02
.40E-01
.50E-04
.89E-03
.33E-01
.48E-01
.08E-04
.08E-03
.26E-02
.29E-03
.63E-04
.40E-03
.52E-01
.58E-06
.76E-01

.23E-03
.44E+00
.88E-01
.49E-04
.03E-04
.09E-03
.24E-01
.58E-01
.18E-04
.17E-03
.28E-01
.45E-01
.64E-04
.44E-03
.66E-01
.74E-02
.55E-04
.40E-03

JAERI—Data/Code

L
AU O SN W

12
17

12
-1

10
-1

12

DS N e o))

W oo Y oW

[y

B R ORP WO IO RN

W W W N

HWP—‘NI—‘W@I—‘@N\OHWNHP)—‘\]

.93E-01
.56E-04
.67E-03
.80E-02
.71E-02
.50E-04
.41E-03
.42E-02
.64E-02
.79E-01
.92E-01

.35E-01
.02E+00

.B4E-03
.08E-03

.24E-02

.27E-01
.97E-03
.70E-01
.33E-04
.69E-03
.40E-02
.12E-02
.75E-04
.60E-02
.98E-01
.26E-02
.04E-04
.45E-03
.94E-02

.32E-04
.90E-03
.39E-01
.71E-07
.52E-01

.18E-03
.08E+00
.19E-03
.66E-05
.02E-04
.62E-03
.17E-01
.74E-02
.09E-04
.93E-03
.20E-01
.33E-02
.32E-04
.42E-02
.22E-01
.98E-05
.2BE-04
.40E-02

[
® W 0 W

-
B R NOER D WD N

13
18

13

-1
-1
-1

13
18

13
18

13

13
-1
10

2002—021

.59E-03
.34E-04
.15E-02
.61E-02
.87E-02
.25E-04
.11E-02
.25E-02
.08E-02
.65E-03
.91E-01

-

.40E-02
.03E-01

[ee)

8.60E-03
1.13E-02

3.81E-03

.00E-04
.83E-03
.95E-02
.51E-02
.62E-04
.77E-02
.76E-01
.14E-03
.56E-04
.70E-03
.67E-02

[ R L S ol S WA

w

.47E-04
.71E-02
9.61E-02

[y

3.73E-01

.52E-03
.21E-01
.19E-03
.26E-07
.02E-04
.49E-02
.16E-01
.15E-02
.13E-04
.54E-02
.19E-01
.38E-02
.98E-04
.61E-01
.33E-01
.32E-07
.92E-04
.42E-02

NbND—‘N#NPHWMHHw\lHQN

-1

14
-1

14

-1

14

12

10

14
-1

14
-1

14

.90E-04
.92E-02
.55E-02

.75E-04
.81E-02
.12E-02

.19E-01
.79E-02

.69E-01
.60E-01

.99E-01
.06E-03

.84E-03

.33E-04
.49E-02
.53E-02

.37E-04
.02E-02
.57E-01

.60E-04
.95E-~-02
.94E-02

.79E-04
.04E-01
.06E-02

.21E-01

.08E~-02
.20E-03
.60E-04

.04E-04
.77E-02
.15E-01

.22E-04
.91E-02
.17E-01

.30E-04
.98E-02
.25E-01

.19E-04
.13E-02

10
15

10

15

10

15

13

10
15

11

10
15

10
15

10
15

10

15

12

-1
10

10
15

10
15

10
15

.68E-04
.18E-02
.57E-01

.50E-04
.98E-02
.40E-01

.50E-01
.37E-02

.55E-01
.55E-02

.44E-02
.60E-04

.41E-05

.99E-04
.42E-02
.13E-01

.12E-03
.24E-01
.48E-01

.12E-04
.46E-02
.22E-02

.95E-04
.41E-02
.20E-02

.76E-01
.93E-04
.61E-03
.05E-04
.69E-02
.03E-01
.26E-04
.93E-02
.06E-01
.95E-04
.51E-01
.06E-02

.83E-04
.09E-01



103
103
103

103
103

103

103

103
103

103
103

103

103

103

103

103
103

103

103

103

103

103
103

340830
340831
350830

360831
310840

320840

330840

340840
350840

350841

310850

320850

330850

340850

350850

360850
360851

320860

330860

340860

350860

370860
370861

P NP OGO R PPN B WERENDBNDRE & TN WRE N

WOUNRERNDAERPRNDE JAOREOVWERERRDNDWIPERNDBNDRE NS -

[l ol SO R -

.00E-01
.05E-01
.51E-01
.22E-01
.06E-03
.36E-02
.32E-05
.46E-01
.43E-04
.30E-03
.37E-01
.12E-01
.66E-04
.42E-03
.43E-01
.46E-01
.25E-04
.49E-04
.16E-01
.17E-02
.00E+00
.94E-03
.90E-01

.03E+00
.41E-04
.29E-03
.36E-01
.85E-01
.58E-04
.38E-03
.41E-01
.97E-01
.44E-04
.86E-03
.28E-01
.03E-01
.83E-01
.03E-01
.77E-04
.65E-02
.03E-05
.24E-02
.50E-05
.20E-04
.18E-03
.29E-01
.59E-01
.63E-04
.40E-03
.43E-01
.48E-01
.98E-~-01
.01E-03

.48E-03
.37E-01
.64E-05
.07E-02

JAERI—Data/Code 2002—021

10
16
11

P O NP IO PP ONRERERFRONORE PP R

Wk b Wk oD WOUEHE LN WREWONWY

B W N WEE ooN

O O Jd

.72E-01

.54E-01
.54E-01
.78E-01
.14E-01
.28E-02
.49E-04
.22E-04
.47E-03
.34E-01
.12E-01
.33E-04
.96E-03
.27E-01
.90E-02
.26E-05
.67E-03
.90E-02
.18E-06
.40E-02
.95E-03
.03E-01

.80E-01
.20E-04
.42E-03
.33E-01
.69E-02
.29E-04
.78E-03
.33E-01
.06E-02
.72E-04
.59E-02
.22E-01
.14E-06
.14E-02
.96E-02
.91E-04
.72E-03
.34E-03
.00E-03

.10E-04
.99E-03
.21E-01
.B5E-02
.32E-04
.90E-03
.39E-01
.97E-02
.68E-02
.69E-02

.30E-02
.42E-02
.64E-02
.82E-01

13

-1

14
10
-1

13
18

13
18

13
18
-1

14

11

13
18

13
18

13
18
10
15

12
-1

13
18

13
18

11

11
17
-1
-1

- PR O R BPEWWRE R W N

VPP RPDDNNDUVORFWNRE P WO

~3

P NP R WA R W

.54E-01

.79E-01

.60E-01
.63E-04
.00E~-08

.32E-04
.64E-02
.36E-01
.27E-02
.49E-04
.72E-02
.14E-01
.23E-07
.38E-05
.63E-03
.19E-01
.17E-07

.94E-02
.25E-02

.80E-01
.31E-04
.63E-02
.35E-01
.70E-02
.44E-04
.69E-02
.30E-01
.80E-03
.58E-04
.75E-02
.26E-01
.36E-06
.14E-01
.64E-01
.93E-03
.48E-03

.50E-01

.15E-04
.55E-02
.13E-01
.19E-03
.47E-04
.71E-02
.39E-01
.34E-02
.68E~-02
.20E-01

.94E-01
.87E-03

14

10

10

15
-1

14
-1

14
-1

14

-1

10
15

12

14
-1

14
-1

14
-1
11
-1

13

14
-1

14

-1

i3

12
-1

=N

'

.44E-01

.23E-01

.92E-01
.38E-04

.54E-04
.15E-02
.35E-01

.82E-04
.36E-02
.00E-01

.56E-04
.54E-01
.26E-02

.06E-01
.45E-01

.00E-02
.51E-04
.12E-02
.34E-01

.73E-04
.29E-02
.25E-01

.29E-04
.96E-02
.76E~-01
.97E-01

.06E-03
.47E-04

.40E-01
.25E-04
.93E-02
.03E-01
.79E-04
.33E-02
.35E-01

.35E-01
.08E-01

.16E-01

15

11

11
-1

10
15

10
15

10
15

11

16

-1

10
15

10

15

10
15

12

10
15

10
15

14

13

.45E-01

.48E-01

.01E-01

.65E-04
.36E-02
.44E-01

.99E-04
.74E-02
.54E-01

.88E-04
.08E-02
.01E~02

.18E-01
.98E-03

.61E-04
.32E-02
.37E-01

.87E-04
.61E-02
.99E-01
.12E-03
.23E-01
.08E-01
.60E-02

.17E-03

.12E-04

.31E-04
.98E-02
.64E-01

.95E-04
.69E-02
.26E-01

.42E-02
.16E-01

.54E-02



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

320870

330870

340870

350870

360870

380871

320880

330880

340880

350880

360880

370880

330890

340890

350890

360890

370890

390891

11
16

11
16

11

16

10
15

11
-1

11
16

11
16

11

i6

11

16

14

12

-1

11
16

11
16

11

16

11
16

12
-1

NH@H@NHM\DNHHNHNW!—'HN#H NHH\]H###G)NI—*NI&NHN;&

WHmNO\HNb—'NI—‘HHWNHNLﬂ

.89E-04
.54E-03
.52E-01
.23E-01
.81E-04
.49E-03
.49E-01
.15E-01
.61E-04
.47E-03
.34E-01
.18E-05
.30E-03
.01E-02
.34E-01
.23E-03
.22E-02

.06E-01
.32E-04
.24E-03
.34E-01
.84E-01
.14E-04
.67E-03
.60E-01
.73E-01
.07E-01
.29E-02
.55E-01
.80E-04
.15E-04
.18E-01
.57E-01
.39E-02
.38E~-02
.13E-03
.55E-05
.17E-01

.20E-04
.70E-03
.62E-01
.46E-01
.34E-04
.73E-03
.03E-01
.03E-01
.31E-04
.20E-03
.46E-01
.96E-01
.03E-04
.38E-01
.3BE-03
.16E-04
.16E-02

.43E-03

JAERI—Data/Code

NhN#wQNW.&mHHNU“Hb—‘N

~ HH#HN[\JNNWG\HI—‘N:&H\ONW

(%]

DN WOWERE OR P WU RN

.44E-04
.05E-02
.49E-01
.30E-02
.40E-04
.03E-02
.44E-01
.29E-02
.30E-04
.88E-01
.96E-01
.45E-06
.60E-04
.33E-01
.26E-01
.46E-04
.77E-02

.198-01
.16E-04
.24E-03
.30E-01
.41E-02
.57E-04
.10E-02
.63E-01
.76E-02
.74E-04
.93E-01
.44E-01
.85E-06
.27E-03
.32E-01
.41E-03
.97E-02
.68E-01

.79E-04
.67E-03

.60E-04
.11E-02
.64E-01
.69E-02
.67E-04
.14E-03
.98E~-02
.83E-02
.15E-04
.53E-03
.51E-01
.18E-03
.31E-01
.18E-01

.97E-02
.62E-01

.91E-01

13
18

13
18

13

-1

12
-1

13

-1

13
18

13
18

13

-1

13
-1

11

14

13
18

13
18

13

18

13

14

2002—021

.67E-04
.81E-02
.50E-01
.36E-03
.61E-04
.78E-02
.43E-01
.32E-03
.46E-04
.78E-01

B W OO R P WY R W

o]

.70E-03
1.56E-01

4.96E-01
3.20E-02

.24E-04
.60E-02
.26E-01
.92E-03
.86E-04
.90E-02
.67E-01
.25E-02
.60E-04
.27E-02
.19E-01

PO VR PR WRPW

2.27E-03
8.18E-02

1.97E-03
7.81E-02

2.78E-04
.25E-02

N

.90E-04
.92E-02
.65E-01
.01E-02
.51E-04
.23E-02
.74E-02
.27E-04
.73E-04
.81E-02
.51E-01
.86E-05
.23E-01
.57E-02

AR NP WE®OWOURNDRRPPW

[

.01E-01
1.20E-01

.49E-01 .

14
-1

14
-1

14

13

14

14

-1

14
-1

14

14

12

10
15

14
-1

14
-1

14

-1

14

10
15

.11E-04
.58E-02
L42E-01

.01E-04
.50E-02
.37E-01

.08E-03
.51E-01
.63E-02

.56E-02
.72E-01

.99E-02
.36E-01

.40E-04
.05E-02
.17E-01

.43E-04
.81E-02
.60E-01

.34E-04
.66E-02
.23E-01

.48E-02
.14E-01

.94E-01
.47E-01

.41E-01
.99E-03

.50E-04
.87E-02
.58E~01

.18E-04
.13E-02
.78E-02

.89E-04
.66E-02
.87E-02

.57E-01
.99E-02

.56E-02
.40E-02

10
15

10
15

10
15

10
15

10
15

10
15

10

15

10
i5

11
16

10
15

10
15

10

15

10
15

11
16

[oe]

.33E-04
.12E-02
.28E-01

.21E-04

7.98E-02

.20E-01

.29E-03
.57E-01
.09E-02

.03E-01
.53E-01

.53E-02
.31E-03

.48E-04
.18E-02
.89E-01

.71E-04
.54E-02
.65E-01

.12E-03
.24E-01
.21E-02

.25E-01
.40E-01

.30E-02
.06E-01

.07E-03
.63E-03

.80E-04
.64E-02
.54E-01

.01E-04
.55E-02
.27E-01

.46E-04
.97E-01
.38E-01

.19E-01
.79E-02

.02E+00
.54E-04



103

103

103

103

103

103

103
103
103
103

103

103

103

103

103

103
103

103

103

103

103

330900

340900

350900

360900

370900

370901

390900
390901
400901
340910

350910

360910

370910

380910

390910

390911
340920

350920

360920

370920

380920

NU\I—‘OJI—‘NNHNW\DHHHWWWNW\OHNMN%L&HHl—'b)l—-—‘i—'Nlbl—‘\]\lU'IU}—‘Hl—')—'L»JIBLA)I\JQDUJLDI—‘HNU'INE—‘NW

.00E-04
.59E-03
.57E-01
.84E-01
.23E-04
.71E-03
.61E-01
.37E-01
.88E-04
.79E-03
.26E-01
.25E-02
.28BE-02
.72E-02
.33E-03
.55E-04
.84E~-03
.28E-01
.38E-01
.38E-02
.47E-01
.22E-02
.47E-05
.28E-02
.51E-05
.79E-04
.49E-03
.49E-01
.80E-01
.80E-04
.97E-03
.18E-01
.13E-01
.31E-02
.38E-01
.92E-01
.02E-03
.59E-01
.03E-01
.34E-02
.33E-04
.88E-01
.00E-03
.23E-02
.77E-04
.96E-03
.17E-01
.25E-01
.86E-04
.12E-03
.97E-01
.11E-01
.16E-02
.05E-01
.06E-02
.91E-04
.68E-02
.34E-03
.93E-02

JAERI—Data/Code 2002—021

2 2.50E-04
7 1.07E-02
12 1.67E-01
17 6.92E-02
2 2.62E-04
7 1.12E-02
12 1.51E-01
17 2.26E-02
2 3.65E-04
7 1.56E-02
12 2.39E-01
17 3.79E-06
6 3.95E-01
11 4.50E-01
16 3.10E-04
2 1.77E-04
7 7.75E-03
12 1.08E-01
17 6.00E-03
6 2.19E-03
12 1.38E-01
-1
-1
7 9.73E-01
6 4.19E-02
2 2.40E-04
7 1.02E-02
12 1.51E-01
17 3.39E-02
2 1.90E-04
7 8.12E-03
12 1.15E-01
17 1.84E-02
2 2.55E-04
7 1.27E-02
12 2.01E-01
17 2.61E-07
5 3.37E-01
12 1.95E-01
-1
6 7.35E-04
11 3.59E-01
-1
9 9.49E-01
2 1.89E-04
7 8.06E-03
12 1.15E-01
17 2.31E-02
2 4.93E-04
7 2.11E-02
12 2.51E-01
17 2.74E-03
6 6.41E-01
11 6.90E-01
-1
8 3.64E-03
13 3.67E-03
-1
8 3.33E-02

13
18

13
18

13

18

12

-1

13

-1

13

0 W o W WY

iy

N RN F OO R R RPWRS P W

=N

W S W RPN BB P WY [o]

W

N =N W WP

o

.75E-04
.85E-02
.74E~01
.26E-02
.92E-04
.93E-02
.38E-01
.13E-03
.48E-04
.58E-02
.77E-01
.B4E-07
.41E-01
.09E-01

.66E-04
.31E-02
.05E-01

.02E-02
.70E-02

.11E-01
.20E-05
.60E-04
.77E-02
.50E-01
.60E-03
.85E-04
.40E-02
.12E-01
.40E~-03
.82E-04
.73E-02
.88E-02

.04E-01
.78E-02

.74E-02
.51E-03

.83E-04
.39E-02
.10E-01
.00E-03
.40E-04
.65E-02
.12E-01
.29E-07
.80E-02
.22E-02

.36E-02
.74E-02

.48E-03

14
-1

14
-1

14

-1

13

14

14

-1
13

14
-1

14
-1

14

14
-1

14

-1

13

10
15

10

.24E-04
.68E-02
.69E-01

.54E-04
.90E-02
.20E-01

.13E-04
.58E-01
.42E-01

.38E-02
.97E-02

.44E-04
.33E-02
.00E-02

.26E-02
.62E-01

.00E+00
.99E-04
.49E-02
.39E-01

.75E-04
.56E-02
.02E-01

.37E-04
.38BE-01
.02E-01

.29E-02
.83E-01

.47E-03
.35E-05

.71E-04
.53E~-02
.87E-02

.23E-03
.23E-02
.68E-01

.31E-02
.65E~-02

.73E-02
.19E-03

.60E-02

5
10
15

10
15

10
15

10
15

-1
10
15

10
15

10

15

10
15

10
15

10

15

14

11
16

11

[e0]

.49E-04
.30E-02
.81E-01

.85E-04
.69E-02
.74E-01

.10E-03
.03E-01
.17E-01

.14E-01
.47E-02

.32E-04
.31E-01
.48E-01

.07E+00
.40E-01

.19E-04
.96E-02
.10E-01

.70E-04
.31E-02
.47E-01

.64E-04
.82E-01
.93E~-02

.15E-02
.19E-01

.42E-01

.66E-04
.26E-02
.49E-01

.48E-03
.64E-01
.07E-01

.07E-01
.67E-02

.80E-02
.36E-02

.28E-01



103

103

103

103
103
103
103

103
103

103

103

103

103

103
103
103

103

103

103

103

390920

340930

350930

360930

370930

380930

390930

410931
350940

360940

370940

380940

390940

410940
410941
350950

360950

370950

380950

390950

-1

13

11
16

11

16

14

11
16

11
-1

11

11
16

11

16

10

15

11

-1

13
10

11
16

11
16

11
16

11
16

WONFNRESRDEWOANDE WORN

BV OO NN RNRD WO

F—'NNQD—‘NNWO—‘)—‘NL&O\)—'NWO\&I—‘)—'N

.34E-02
.11E-04
.93E-04
.07E-03
.86E-01
.43E-01
.95E-04
.09E-03
.86E-01
.01E-01
.57E-02
.83E-02
.81E-01
.65E-03
.61E-01
.35E-02
.92E-04
.55E-01

.22E-03
.81E-03
.37E-01
.56E-04
.40E-03
.07E-01
.72E-01
.27E-04
.21E-03
.31E-01
.26E-02
.36E-04
.28E-01
.49E-02
.34E-04
.79E-03
.36E-01

.07E-02
.55E-02
.98E+00
.05E-01
.37E-04
.30E-03
.00E-01
.91E-01
.83E-04
.54E-03
.14E-01
.58E-01
.04E-02
.27E-03
.09E-01
.01E-03
.13E-03
.73E-03
.20E-01
.20E-02
.93E-02

JAERI—Data/Code 2002021

14

12
17

12

17

10
15

12
-1

12

= O W DN WERE DR RPN

e 4]

-

MmN R ON R WNR NP W

@

HHI—‘NDMH\DHNNHWNNI—‘WL&)

.89E-02
.17E-05
.96E-04
.27E-02
.93E-01
.81E-02
.98E-04
.27E-02
.89E-01
.38E-02
.58E-03
.41E-02
.17E-02
.65E-02
.86E-01

.30E-02
.75E-01

.50E-02
.64E-02

.28E-04
.40E-02
.21E-01
.89E-02
.13E-04
.12E-03
.17E-01
.33E-03
.71E-04
.12E+00
.52E-02
.67E-04
.14E-02
.35E-01

.29E-02
.68E-03

.65E~04
.18E-04
.36E-02
.06E-01
.82E-02
.41E-04
.A6E-02
.09E-01
.10E-02
.85E-04
.33E-02
.65E-01
.64E-06
.56E-04
.45E-02
.28E-02
.56E-10
.19E-02

10
15

13
18

13

18

11
16

13

13

13
18

13
18

13
18

13
-1
10

O 00 F P DB 3PN R

O WD N

Y

wu

WA R WNRRDUNDNDND W

.58E-01
.17E-05
.44E-04
.19E-02
.95E-01
.01E-03
.46E-04
.20E-02
.87E-01
.07E-03
.54E-02
.82E-01
.03E-03
.75E-01
.70E-02

.01E-01
.07E-02

.18E-04
.44E-03

.92E-04
.42E-02
.26E-01
.37E-03
.20E-04
.58E-02
.89E-02

.84E-03
.11E-01
.74E-04
.01E-04
.97E-02
.17E-01

.75E-01
.22E-03

.65E-04
.78E-04
.35E-02
.02E-01
.96E-03
.12E-04
.52E-02
.92E-01
.62E-03
.77E-04
.61E-01
.41E-01
.07E~-08
.84E-04
.57E-02
.81E-02

.58E-01

11
-1

14
-1

14

-1

12
-1

14

11
16

10

14
-1

14
-1

14
-1

14

11

w

= g,

.02E-02

.41E-04
.55E-02
.81E-01

.44E-04
.57E-02
.71E-01

.76E-01
.50E-01

.79E-03
.71E-02

.11E-01
.96E-02

.58E-03
.12E-04

.19E-04
.14E-02
.10E-01

.33E-04
.99E-02
.74E-02

.36E-04
.43E-01

.68E-04
.67E-02
.11E-02

.67E-02
.92E-04

.00E-03
.96E-04
.96E-02
.82E-01

.53E-04
.39E-02
.65E-01

.62E-04
.84E-01
.20E-01

.14E-03
.23E-01
.34E-01

.40E-02

12

10
15

10

15

13

10
15

10
15

10
-1

10
15

10
15

12
-1

-1

10

15

10
15

10
15

10
15

12

.94E-03

.89E-04
.84E-02
.78E-01

.93E-04
.88E-02
.53E-01

.45E-01
.67E-01

.52E-01
.62E-01

.89E-01
.87E-03

.14E-02

.83E-04
.09E-01
.21E-01

.40E-04
.08E~-02
.47E-02

.97E-02
.95E-02

.01E-04
.08E-01
.09E-02

.07E-02

.55E-04
.06E-01
.58E-01

.02E-03
.13E-01
.29E-01

.54E-04
.09E-01
.76E-02

.37E-03
.30E-01
.58E-02

.60E-02



103
103
103
103

103

103

103

103

103

103

103

103

103

103

103

103
103

103

103

103

400950
410950
410951
350960

360960

370960

380960

390960

410960

360970

370970

380970

390970

400970

410970

410971
360980

370980

380980

350980

[
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.73E-02
.79E-04
.05E-03
.58E+00
.93E-04
.60E-03
.20E-01
.70E~01
.93E-04
.04E-03
.22E-01
.06E-02
.41E-03
.77E-03
.20E-01
.17E-02
.30E-02
.46E-01
.32E-02
.24E-02
.42E-04
.64E-03
.53E-02
.61E-02
.79E-03
.40E+00
.62E-04
.91E-03
.76E-01
.41E-01
.56E-02
.27E-02
.70E-01
.94E-02
.34E-04
.62E-01

.21E-03
.92E-03
.63E-01
.16E-06
.43E-05
.23E-02
.43E-03
.46E-03
.79E-01
.33E-04
.24E-03
.35E-01
.37E-02
.45E-02
.62E-01
.34E-01
.7T7E-02
.66E-01
.83E-02
.37E-01
.77E-05
.04E-01

JAERI —Data/Code

O UV~ ONI P U 00 BRNRPEWWOUND OO

PN WNDNDNDWE RNV

W oo W= =W

H WU W d WD

.41E-02
.86E-01
.79E-04
.17E-01
.47E-04
.48E-02
.40E-01
.55E-02
.96E-04
.39E-03
.14E-01
.70E-03
.71E-04
.31E~-03
.21E-01
.86E-07
.25E-04
.78E-02
.21E-02

.21E-04
.17E-03
.40E-02
.25E-03
.49E-04
.27E-01
.B1E-04
.20E-02
.82E-01
.77E-02
.88E-04
.97E-01
.16E-01
.59E-04
.50E-03
.35E-01

.77E-04
.96E-02
.90E-01
.96E-07
.50E-04
.98E-02
.B2E-04

.16E-04
.25E-03
.31E-01
.45E-03
.66E-04
.18E-02
.83E-01
.45E-03
.71E-04
.48E-02
.68E-01

.31E-04

13
18

13
18

13

2002021

8.53E-02

.30E-04
.36E-04
.20E-04
.56E-02
.46E-01
.49E-03
.94E-04
.45E-02
L01E-01
.55E-05
.56E-04
.33E-02
.81E-01
.02E-07
.88E-04
.24E-02
.56E-02

AP R RN DD O

1.82E-04
.21E-03
6.87E-02

[Xe]

.83E-02
.54E-03
.21E-04
.08E-02
.77E-01
.53E-03
.87E-03
.92E-01
.65E-01
.64E-08
.15E-02
.15E-01

W B REREDRP BN RO

w

.66E-04
.79E-02
1.05E-01

[V

1.75E-02
1.40E-02
.83E-01

el

.25E-04
.60E-02
.19E-01
.45E-04
.00E-04
.04E-02
.55E-01
.59E-05
.38E-02
.34E-01
.30E-03

QO NONDNNRWR P W

3.47E-04

16
10
-1

14
-1

14
-1

14
-1

14

14
-1

14
-1

14

~ W0

.74E-04

.98E-01

.67E-04
.49E-02
.26E-01

.91E-04
.67E-02
.19E-02

.27E-04
.77E-01
.03E-01

.14E-04
.55E-02
.54E-02

.03E-04
.49E-02
.87E-02

.51E-02

.02E-04
.26E-02
.54E-01

.05E-02
.92E-01
.32E-01

.11E-01
.85E~01

.44E-04
.33E-02
.53E-02

.58E-02
.76E-03
.41E-04
.05E-02
.74E-02
.66E-04
.08E-02
.19E-01
.03E-02
.42E-01
.73E-05

.78E~04

10
15

10
15

10
15

10
15

10

15

10

15

i0
15

10
15

10
15

10
15

.04E-03
.15E-01
.37E-01

.89E-04
.52E-02
.04E-01

.13E-04
.80E-01
.16E-01

.76E~04
.28E-01
.57E-02

.63E-04
.09E~02
.37E-02

.17E-01

.43E-04
.33E-02
.0%E-01

.32E-03
.48E-01
.33E-01

.06E-01
.15E-02

.13E-03
.28E-01
.60E-02

.43E-02
.37E-02
.49E-04
.19E-02
.25E-01
.62E-03
.06E-01
.91E-01
.71E-03
.90E-01
.56E-05

.94E-04



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103
103

400980

410980

410981

370990

380990

390990

400990

410990

410991

420990

430991

371000

381000

391000

401000

411000

411001
431000

l—‘UllbI—‘D—‘WH“O\NWHHG)NN\!NNLMWHI—’NU‘I\D!—‘WNN

QU N FHE WERE B PP WWNDNB IR P WoNDWwo®

N U d

.40E-03
.88E-01
.66E-02
.76E-04
.13E-04
.19E-02
.24E-04
.16E-03
.46E-01
.20E-03
.92E-03
.08E+00
.52E-04
.49E-04
.88E-03
.32E-01
.50E-02
.93E-02
.81E-01
.49E-01
.02E-02
.61E-02
.59E-01
.68E-01
.12E-07
.46E-01
.28E-01
.41E-01
.83E-01
.06E-01

.50E-02
.98E-03
.12E-01-
.20E-07
.28E-02
.52E-02
.69E-05
.60E-02
.71E-04
.00E-03
.44E-01
.33E-01
.62E-02
.67E-03
.56E-01
.25E-02
.07E-04
.56E-01
.07E-01
.65E-02
.53E-04
.73E-03
.97E-02

.80E-02
.52E-02
.34E-02
.94E-04

JAERI—Data/Code

bR e W W oo DO

QU EFEPRRERNRPARPPRPRERARPONDRPEW [

- w

o))

SR NDN SN R R WD W R W

[ R

.42E-02
.11E-01
.49E-07
.80E-05
.76E-03
.04E-02
.12E-04
.79E-03
.03E-02

.68E-03
.92E-01

.74E-04
.60E-02
.17E-01
.83E-03
.47E-04
.01E-02
.99E-01
.52E-04
.52E-04
.73E-02
.23E-01
.37E-09
.66E-02
.48E+00
.67E-04
.14E-03
.32E-02

.45E-04
.64E-02
.77E-01

.99E-03
.03E-02

.20E-02
.85E-04
.65E-02
.67E-01
.14E-02
.37E-04
.55E-02
.20E-01
.80E-07
.03E-04
.44E-01
.04E-01
.43E-07
.26E-04
.12E-03
.66E-02

.48E-02
.39E-02
.95E+00
.28E-01

0 W N

13
18

w

13
-1

13
18

13

14
10
10

2002—-021

.67E-02
.40E-01
.56E~-13
.32E-04
.51E-03
.32E-03
.68E-04
.03E-02
.35E-02

A RO NREN

W

.56E-02
3.11E-01

.62E-04
.77E-02
.86E-01
.B6E-06
.20E-04
.25E-02
.11E-01
.91E-10
.28E-04
.00E-02
.85E-02

B O UL WD DO

.20E-02
.52E-03
.51E-04
.24E-02
.93E-02

w RPN ;N

(%))

.18E-04
.69E-02
1.41E-01

3%

5.28E-03
.22E-02

[y

.91E~-01
.78E~-04
.85E-02
.67E-01
.98E-03
.55E-04
.54E-02
.69E-02

W N WD U

.05E-04
.23E-02
.28E-01
.28E-09
.90E-04
.37E-01
.74E-02

U= oo WWw

5.79E-01
1.15E-02
4.98E-01
7.91E-04

-1

14
-1

14

14
-1

14

10
-1
11
11

~N @

.10E-02
.41E-01

.20E-04
.65E-02

.80E-04
.39E-02
.84E-02

.30E-01
.38E-02

.36E-04
.01E-02
.44E-01

.41E-02
.20E-01
.52E-02

.04E-03
.36E-01
.91E-02

.80E-02

.18E-04
.13E-02
.07E-02

.63E-04
.81E-02
.13E-01

.28E-03
.07E-03

.63E-04
.21E-02
.37E-01

.75E-02
.94E-02
.83E-02

.08E-04
.32E-01
.23E-01

.16E-04
.33E-01
.74E-02
.09E~-02

.45E-01
.47E-03

10
15

10
15

10
15

10
15

10
15

10
15

10

15

11

-1
12

.91E-02
.03E-01

.64E-04
.92E-02

.36E-04
.42E-01
.29E-02

.25E-01
.68E-03

.12E-03
.24E-01
.69E-01

.41E-04
.73E-02
.87E-02

.23E-03
.81E-01
.56E-02

.40E-02

.77E-01
.55E-02
.69E-03

.06E-03
.17E-01
.08E-01

.03E-05
.65E-01

.16E-03
.28E-01
.32E-01

.61E-02
.41E-01
.55E-02

.10E-04
.17E-01
.01E-02
.79E-04
.44E-02
.48E-03

.07E-01

.05E-03



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

371010

381010

391010

401010

411010

421010

431010

381020

391020

401020

411020

421020

431020

431021

381030

391030

WRRPPWUFRFRWNRPRPODLDIPRPPOARWONNRRORWRUI®®PUWOSBEOR

AN WANONDERE N UWERDND RO,

.89E-04
.T7E-04
.96E-01
.50E-01
.64E-02
.14E-04
.95E-01
.37E-01
.52E-02
.23E-02
.02E-02
.73E-01
.64E-02
.68E-02
.98E-02
.15E-01
.60E-02
.25E-01
.36E-02
.89E-02
.09E-03
.25E-01
.80E~-02
.11E-01
.32E-02
.84E-02
.01E-04
.15E-02
.40E-01
.00E-02
.01E-03
.23E-03
.16E-01
.24E-01
.24E-03
.71E-02
.05E-01

.44E-04
.82E-03
.67E-01
.60E-02
.34E-04
.89E-02
.27E-08
.96E-04
.57E-03
.55E-01
.04E-02
.52E-02
.50E-01
.29E-04
.26E-03
.98E-01
.19E-01
.11E-04
.65E-03
.60E-01
.37E-02

JAERI—Data/Code

14

12
17

12
17

12
17

12
-1

12
-1

-1

10

12
17

12
17

12

H O WO RFE NN INDY RO
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RO 00 WD VW R NN RN

o ®E PPN

B R P NRNDR WO,

.40E-05 -1
.89E-04 3
.71E-01 8
J78E-01 13
.22E-03 18
.57E-04 3
.10E-02 8
.07E-01 13
.10E-03 18
.69E-04 3
.22E-02 8
.15E-01 13
.84E-03 -1
.20E-04 3
.67E-02 8
.33E-01 13
.33E-04 3
.50E-01 8
.54E-02 13
.97E-03 5
.33E-01 10
.44E-03 6
.51E-02 -1
.50E-04 3
.66E-01 8
.39E-01 13
.05E-04 18
.04E-04 3
.15E-02 8
.09E-01 13
.80E-03 18
.34E-03 3
.61E-02 8
.22E-02 13
.72E-04 3
.16E-02 8
.43E-01 13
.89E-09 -1
.69E-05 3
.40E-02 8
.48E-04 3
.07E-02 8
.03E-01 13
.47E+00 10
.05E-03 -1
.14E-04 3
.34E-02 8
.04E-01 13
.17E-02 18
.55E-04 3
.09E-02 8
.57E-01 13
.53E-03 18

— 26 —.

2002—-021

.33E-04
.11E-01
.62E-01
.51E-04
.86E~04
.92E-02
.45E-01
.50E-08
.53E-04
.80E-02
.04E-01

PR NP REOWOR S

(=

.80E-04
1.68E-02
8.16E-02

6.97E-02
5.34E-02
4.38E-02

3.84E-02
1.97E-01

2.86E-02

.74E-03
.63E-02
.06E-01
.57E-10
.56E-04
.73E-02
.72E-01
.21E-04
.B6E-04
.50E-02
.13E-05

Wb d DWW NP N

[y

.0BE-04
.01E-02
.12E-01

=N

2.18E-04
7.03E-03

3.72E-04
1.83E-02
7.17E-02

8.35E-03

.72E-04
.32E-02
.92E-01
.71E-04
.83E-04
.89E-02
.41E-01
.86E-05

Ul = W N

14
-1

14
-1

14

14

11

14
-1

14
-1

.22E-04
.40E-02
.33E-01

.43E-04
.99E-01
.96E-01

.21E-04
.15E-01
.0%E-02

.01E-04
.63E-02
.56E-02

.98E-02
.82E-02
.95E-02

.47E-03
.10E-01

.98E-02

.10E-02
.40E-02
.51E-02

.26E-03
.43E-02
.11E-01

.00E-02
.92E-01
.87E-05

.80E-04
.09E-02
.99E-02

.85E-04
.08E-02

.20E-04
.73E-02
.71E-02

.87E~-01

.86E-04
.89E-02
.60E-01

.38E-04
.78E-02
.12E-01

10
15

10
15

10
15

10
15

10
15

12

10

15

10
15

10
15

10
15

10
15

10
15

.37E-02
.59E-02
.68E-01

.55E-02
.58E-01
.00E-01

.26E-01
.39E-01
.85E-02

.61E-04
.28E-01
.44E-02

.79E-03
.96E~-02
.69E-02

.28E-01
.59E-01

.85E-01

.54E-02
.05E-01
.78E-02

.51E-03
.67E-01
.47E-01

.01E-02
.78E-01
.70E-06

.16E-04
.03E-02
.90E-02

.18E-03
.27E-02

.44E-04
.59E-02
.49E-02

.30E-01

.43E-04
.04E-01
.03E-01

.66E-04
.48E-02
.30E-01



103

103

103

103

103

103
103

103

103

103

103

103

103

103
103

103

103

103

103

401030

411030

421030

431030

441030

451031
381040

391040

401040

411040

421040

431040

451040

451041
391050

401050

411050

421050

431050
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.45E-06
.31E-05
.38E-03
.68E-04
.99E-04
.14E-03
.39E-01
.68E-07
.07E-01
.12E-01

.85E-02
.12E-01
.40E-01
.40E-04
.27E-03
.00E-02
.73E-04
.45E-03
.48E-01
.42E-02
.68E-04
.98E-03
.43E-01
.52E-01
.10E-04
.12E-03
.25E-01
.19E-03
.12E-03
.80E-03
.45E-01
.88E-02
.42E+00
.57E-02
.55E-01
.12E-03
.97E-01
.86E-02
.83E-03
.02E-05
.40E-02
.80E-04
.01E-03
.82E-01
.00E-02
.15E-04
.67E-03
.60E-01
.67E-02
.77E-04
.48E-03
.48E-01
.BOE-02
.65E-01
.89E-02
.71E-01
.32E-02
.57E-02
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.23E-06
.52E-05
.30E-03
.02E-05
.99E-04
.71E-02
.66E-01

.60E-02
.14E-01

.52E-03
.05E-01
.10E-02
.99E-03
.73E-03
.70E-02
.36E-04
.01E-02
.43E-01
.31E-03
.84E-04
.64E-02
.57E-01
.46E-02
.05E-04
.75E-03
.02E-01

.59E-04
.39E-02
.13E-01
.17E-07
.60E-01
.96E-02
.41E-02
.69E-03
.58E-01
.35E-02
.30E-04

.56E-01
.90E-04
.24E-02
.83E-01
.20E-03
.57E-04
.10E-02
.54E-01
.20E-03
.39E-04
.02E-02
.41E-01
.93E-05
.02E-02
.57E-01
.39E-01

.96E-04

13
-1

13

[
Y]
)]

0 W W Wwwwomw

R [
O WO WooWom W
dRPWWOUNDDURRERWOAWOVONDIPW

13

2002—021

3.34E-06
1.65E-04
1.14E-03

5.99E-04
2.95E-02
8.38E-02

1.10E-01
.14E-01

.37E-04
.97E-01
.28E-03
.60E-05
.78E-01
.80E-04
.55E-04
.75E-02
.27E-01
.89E-04
.76E-04
.84E-02
.45E-01
.09E-04
.07E-04
.51E-02
.37E-02

.38E-04
.13E-02
.61E-01
.16E-08
.05E-01
.43E-02
.67E-03
.78E-03
.72E-01

= RPN RPN

2.01E-02

.83E-01
.35E-04
.15E-02
.67E-01
.40E-04
.86E-04
.90E-02
.34E-01

PR WP NS

3.58E-04
1.76E-02
1.17E-01

3.66E-04
8.05E-02
1.01E-01

1.13E-02

10

o U

.57E-06
.17E-04
.63E-04

.99E-04
.48E-02
.49E-02

.10E-01
.36E-02

.62E-04
.18E-01

.46E-03

.91E-04
.43E-02
.01E-01

.60E-04
.19E-02
.05E-01

.12E-04
.83E-02
.81E-02

.40E-03
.05E-01
.00E-01

.17E-01
.75E-02

.78E-02
.15E-01

.09E-04

.07E-02
.26E-04
.43E-02
.34E-01

.43E-04
.82E-02
.03E-01

.97E-04
.47E-02
.83E-02

.73E-02
.74E-02
.99E-02

.19E-02

10
15

10
15

10
15

10
15

10
15

10
15

10

11
-1
10

15

10
15

10
15

10
15

.68E-06
.40E-04
.87E-04

.20E-03
.33E-01
.40E-06

.73E-01
.43E-01

.74E-04
.72E-02

.09E-04

.09E-04
.85E-02
.22E-01

.15E-03
.28E-01
.61E-01

.14E-04
.80E-02
.31E-02

.68E-03
.86E-01
.09E-01

.89E-02
.01E-01

.40E-01
.16E-01

.84E-04

.71E-04
.64E-02
.58E-01

.72E-04
.54E-02
.09E-01

.16E-04
.92E-02
.78E-02

.42E-01
.75E-02
.66E-02

.66E-01



103

103

103
103

103

103

103

103

103

103

103

103

103

103

103

103

103

441050

451050

451051
391060

401060

411060

421060

431060

451060

451061

391070

401070

411070

421070

431070

441070

451070
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.23E-01
.79E-02
.31E-04
.07E-02
.70E-04
.95E-04

.69E-02
.34E-04
.33E-03
.64E-01
.72E-01
.34E-04
.25E-03
.33E-01
.81E-02
.B8E-04
.05E-03
.85E-01
.26E-02
.49E-04
.33E-03
.35E-01

.34E-02
.02E~03
.30E-02
.19E-02
.90E-05
.13E-02

.90E-04
.64E-01
.38E-04
.31E-03
.01E-01
.02E-01
.02E-04
.12E-03
.88E-01
.35E-02
.17E-04
.68E-03
.61E-01
.98E-02
.19E-04
.21E-03
.91E-01
.47E-02
.30E-02
.08E-01
.77E-01
.92E-02
.60E-03
.69E-03
.09E-01

.27E-04
.71E-01

JAERI—Data/Code
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WO NdRP RN
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H OAON B PR WNDRERMEDWRERWONRKRWOW
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.98E-01 9
.93E-02 -1
.99E-03 4
.04E-01 9
.11E-03 3
.17E-01 6
.17E-04 3
.78E-02 8
.85E-01 13
.68E-02 18
.17E-04 3
.27E-03 8
.14E-01 13
.94E-04 3
.26E-02 8
.91E-01 13
.26E-03 18
.24E-04 3
.59E-03 8
.02E-01 13
.54E-03 3
.64E-01 8
.05E-01 13
.76E-04" -1
.06E-03 8
.70E-03 13
.33E-03 7
.94E-01 12
.19E-04 3
.36E-02 8
.07E-01 13
.83E-03 18
.01E-04 3
.29E-02 8
.86E-01 13
.96E-03 18
.59E-04 3
.11E-02 8
.56E-01 13
.66E-03 -1
.10E-04 3
.32E-02 8
.63E-01 13
.14E-09 -1
.56E-03 3
.45E-02 8
.38E-01 13
.26E-02 3
.97E-02 8
.77E-02 13
.83E-03 5
.17E-02 10

2002—021

2.92E-01

6.60E-04
4.08E-01

2.48E-04

.00E-01
.25E-04
.08E-02
.73E-01
.13E-03
.25E-04
.60E-02
.68E~-02

WO W NWOON

.41E-04
.17E-02
.76E-01

.36E-04
.66E-02
.73E-02

P WP N

=

.48E-04
.01E-02
2.36E-01

8]

1.03E-03
.33E-04

e ]

.06E-02
.89E-01
.78E-04
.36E-02
.91E-01
.94E-04
.51E-04
.22E-02
.64E-01
.80E-05
.88E-04
.91E-02
.36E-01

PP WU =N aR RN RN

=

.64E-04
.29E-02
.12E-01

- N

1.41E-03
.67E-02
9.85E-02

w

4.64E-04
6.84E-02
2.86E-03

5.90E-04
2.67E-03

.81E~04"-

10

.12E-01

.20E-04
.41E-01

.66E-03

.04E-03
.80E-02
.29E-01

.42E-04
.06E-02
.92E-02

.35E-04
.51E-02
.42E-01

.61E-04
.20E-02
.75E-02

.47E-04
.01E-01
.93E-01

.11E-01
.4BE-05

.15E-01

.97E-04
.97E-02
.56E-01

.52E-04
.63E-02
.26E-01

.47E-04
.B4E-02
.05E-01

.74E-04
.79E-02
.31E-02

.31E-04
.09E-01
.16E-02

.92E-03
.13E-01
.30E-04

.40E-03
.40E-04

11

10
15

10
15

10
15

10
15

10

15

10
15

10

15

10
15

10
15

10
15

10
15

10
15

.04E-02

.80E-02
.62E-03

.42E-01

.25E-03
.38E-01
.93E-01

.51E-04
.20E-02
.73E-02

.82E-04
.7T7E-02
.71E-01

.73E-04
.45E-02
.55E-02

.96E-04
.39E-01
.02E-01

.56E-03
.79E-06

.39E+00

.57E-04
.06E-01
.90E-01

.02E-04
.99E-02
.39E-01

.76E-04
.59E-02
.14E-01

.29E-04
.03E-01
.62E-02

.51E-03
.01E-01
.61E-02

.12E-03
.72E-01
.23E-07

.13E-02



103
103

103

103

103

103
103

103

103

103

103

103

103

103

103

103

103

103
103
103
103

461071
401080

411080

421080

431080

441080
451080

451081
471080
471081

401090

411090

421090

431090

441090
451090

461090

461091
471091
481090
411100
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.62E-02
.63E-04
.40E-03
.43E-01
.95E-02
.93E-04
.59E-03
.19E-01
.14E-01
.41E-01
.63E-02
.48E-01
.32E-03
.38E-04
.31E-03
.94E-01
.44E-03
.53E-02
.62E-04
.39E-03
.42E-01
.29E-03
.25E+00

.35E-03

.34E-02
.08E-01
.60E-04
.42E-03
.07E-01
.04E-02
.96E-04
.09E-03
.87E-01
.87E-02
.52E-04
.86E-03
.72E-01
.89E-02
.71E-04
.48E-03
.99E-01
.58E-07
.70E-03
.79E-01
.97E-01
.19E-03
.85E-02
.75E-02
.12E-05
.77E-04
.28E-02
.89E-02
.44E-02
.66E-04
.98E-03
.43E-01
.50E-01
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.93E-01 7
.32E-04 3
.90E-03 8
.29E-01 13
.34E-04 -1
.46E-04 3
.48E-02 8
.30E-01 13
.42E-03 18
.12E-01 3
.01E-01 8
.19E-01 13
.19E-04 3
.61E-01 8
.67E-01 13
.35E-07 -1
.58E-01 -1
.31E-04 3
.87E-03 8
.28E-01 13
.00E+00 10
.82E-02 8
.50E-01 5
.30E-04 3
.41E-02 8
.11e-01 13
.93E-03 18
.98E-04 3
.27E-02 8
.86E-01 13
.60E-03 18
.76E-04 3
.18E-02 8
.66E-01 13
.33E-03 -1
.35E-04 3
.43E-02 8
.46E-01 13
.74E-02 3
.95E-01 9
.95E-02 -1
.06E-01 3
.76E-01 8
.37E-02 13
.49E-06 4
.10E-07 -1
.64E-01 7
.23E-01 5
.75E-01 -1
.83E-04 3
.64E-02 8
.60E-01 13
.41E-02 18
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=R RN W N
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w

[o BN SN SRR}

.87E-01
.47E-04
.71E-02
.04E-01

.19E-04
.56E-02
.14E-01
.76E-04
.65E-04
.15g-01
.49E-02

.79E-04
.20E-02
.30E-01

.46E-04
.61E-01
.15E-01

.00E+00

.99E-03

.63E+00

.95E-04
.44E-02
.92E-01
.09E-04
.47E-04
.20E-02
.66E-01
.19E-04
.14E-04
.04E-02
.44E-01

.03E-04
.48E-02
.50E-02

.64E-03
.21E-01

.21E-02
.03E-01
.09E-03
.439E-06

.59E-01
.56E-01

.75E-04
.83E-02
.48E-01
.99E-04

~

.79E-04
.34E-02
.40E-02

.66E~04
.48E-02
.74E-01

.28E-02
.65E-02
.44E-02

.98E-04
.58E~01
.27E-01

.77E-04
.32E-02
.90E-02

.32E-01

.32E-02

.05E-01

.25E-04
.18E-02
.53E-01

.45E-04
.58E-02
.29E-01

.90E-04
.17E-02
.08E-01

.39E-04
.28E-02
.36E-02

.13E-02
.48BE-01

.08E-04
.90E-02

.42E-04

.58E-04
.17E-02
.06E-01

10
15

10
15

10
15

10
15

10
15

13

12

10

15

10
15

10
15

10
15

10
15

[y

.95E-04
.69E-02
.62E-02

.04E-03
.15E-01
.12E-01

.15E-02
.08E-02
.72E-02

.57E-04
.93E-01
.75E-02

.92E-04
.66E-02
.61E~-02

.63E-01

.05E-05

.98E-01

.90E-04
.10E-01
.80E-01

.94E-04
.89E-02
.46E-01

.28E-04
.17E-02
.15E-01

.01E-03
.11E-01
.91E-02

.29E-02
.50E-01

.64E-03
.42E-02

.25E-04

.15E-03
.27E-01
.61E~-01



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103
103

103

421100

431100

441100

451100

451101

471100

471101

411110

421110

431110

441110

451110

461110

461111

471110

471111

481111
411120

421120
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.53E-04
.35E-03
.39E-01
.99E-02
.14E-04
.18E-03
.46E-01
.56E-02
.03E-03
.43E-01
.42E-01
.61E-04
.39E-03
.43E-01
.78E-09
.30E+00

.60E-04
.38E-04
.41E-02
.14E+00

.21E-04
.22E-03
.95E-01
.75E-02
.27E-04
.26E-03
.97E-01
-50E-02
.74E-04
.46E-03
.47E-01
.43E-02
.69E-04
.92E-03
.14E-01
.05E-02
.08E-03
.08E-02
.89E-01

.20E-04
.68E-03

.19E-02
.07E-01
.80E-04
.79E-04
.35E-04
.85E-02
.19E-03
.40E-02
.89E-04
.09E-03
.50E-01
.83E-01
.63E-04
.40E-03

JAERI—Data/Code 2002—021

2 2.27E-04 3
7 9.69E-03 8
12 1.20E-01 13
17 3.36E-08 -1
2 3.07E-04 3
7 5.23E-01 '8
12 2.01E-01 13
17 5.17E-04 -1
2 5.32E-02 3
7 1.27E-02 8
12 1.52E-01 13
2 2.30E-04 3
7 9.85E-03 8
12 1.12E-01 13
-1
9 9.65E-01 10
2 2.20E-03 7
12 1.39E-04 13
2 7.07E-03 6
10 1.57E+00 11
2 3.11E-04 3
7 1.33E~02 8
12 1.98E-01 13
17 6.87E-03 18
2 3.14E-04 3
7 1.34E-02 8
12 1.96E-01 13
17 5.17E-03 18
2 2.37E-04 3
7 1.01E~02 8
12 1.38E-01 13
17 9.40E-04 -1
2 1.85E-04 3
7 7.90E-03 8
12 1.02E-01 13
-1
2 1.04E-03 3
7 4.44E-02 8
12 1.39E-04 13
2 6.72E-03 5
9 2.76E-02 10
2 2.50E-01 5
9 1.48E-01 10
-1
2 2.20E-03 5
10 1.12E-04 . -1
2 1.90E-01 4
10 3.10E-04 -1
2 3.99E-01 7
2 3.94E-04 3
7 1.69E-02 8
12 2.72E-01 13
17 1.98E-02 18
2 2.32E-04 3
7 9.90E-03 8
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R WR RN WERE NS

28]

P W NN,

.40E-04
.68E-02
.14E-02

.60E-04
.44E-01
.44E-01

.23E-04
.82E-02
.87E-02
.46E-04
.54E-01
.67E-02

.85E-01

.64E-05
.60E-05
.02E-04
.85E-01

.66E-04
.30E-02
.80E-01
.04E-04
.71E-04
.32E-02
.75E-01
.41E-04
.55E-04
.75E-02
.18E-01

.77E-04
.37E-02
.46E~02

.56E-03
.68E-02
.03E-04

.96E-03
.72E-03

.22E-02
.08E-02

.00E-03

.31E-03

.23E+00
.92E-04
.92E-02
.63E-01
.49E-03
.47E-04
.71E-02

.67E-04
.24E-02
.24E-02

.67E-04
.04E-01
.01E-01

.71E-03
.14E-02

.76E-04
.89E-02
.68E-02

.13E-01

.50E-02

.86E-03
.40E-01

.77E-04
.81E-02
.45E-01

.84E-04
.87E-02
.37E-01

.92E-04
.43E-02
.78E-02

.62E-04
.46E-02
.85E-02

.60E-03
.94E-01
.46E-05

.00E-05
.45E-02

.80E-03
.13E-02

.24E-02

.65E-03

.86E-04

.38E-02

.24E-01

.79E-04
.33E-02

10
15

10
15

10
15

.80E-04
.53E-02
.05E-02

.21E-04
.21E-01
.85E-02

.09E-03
.15E-02

.91E-04
.10E-01
.14E-02

.89E-01

.72E-04

.96E-02
.03E-05

.32E~-04
.03E-01
.72E-01

.41E-04
.04E-01
.57E~-01

.11E-04
.87E-02
.99E-02

.54E-04
.14E-02
.92E-02

.12E-03
.45E-01
.69E-05

.98E-03
.76E-04

.57E-01
.60E-02

.68E-02

.10E-04

.18E-03

.31E-01

.95E-01

.95E-04
.69E-02



103

103

103

103
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.49E-04
.81E-03
.09E-01
.41E-02
.40E-04
.70E-02
.41E-02
.46E-02
.72E-02
.31E~-04
.85E-02
.47E-01
.92E-01
.70E-03
.22E-01
.00E-02
.95E-04
.53E-03
.02E-02
.20E-01
.03E~-02
.71E-01
.99E-02
.27E-01
.63E-02
.94E-01

.70E-02
.80E-01
.48E-02
.60E-02
.40E-01
.00E-02
.20E-02
.80E-01
.20E-03
.12E-02
.97E-02
.00E-02
.22E-04
.69E-04
.91E-03
.13E-01
.17E-01
.70E-03
.40E-02
.38E-01
.31E-02
.54E-02
.50E-01
.27E-03
.21E-01
.04E-02
.56E-02
.30E-03
.31E-01

.90E-04
.02E-01
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.75E-04
.47E-03
.09E-01

.08E-03
.40E-01
.34E-02
.06E-01
.98E-01

.88E-01
.27E-01
.91E-02
.94E-02
.75E-02
.40E-01
.47E-04
.31E-03
.01E-02
.56E-02
.53E~-02
.02E-01
.07E-02
.66E-05
.52E-01
.13E-02

.09E-01
.31E+00

.95E-01
.13E+00

.92E-01

.51E-03
.49E+00
.69E-04
.03E-01
.24E-02
.B85E-04
.89E-03
.01E-01
.09E-02
.35E-03
.78E-02
.14E-02
.97E-03
.28E-01
.02E-01
.55E-02
.41E-02
.25E-02
.56E-01
.32E-01
.23E-01

.41E-03
.18E-02
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18

13
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14

10

-1

13
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.62E-04
.29E-02
.03E-01

.50E-04
.55E-01

.41E-02
.98E-02

.26E-02
.41E-01
.80E-02
.10E-03
.77E-02
.02E-01
.21E-04
.09E-02
.30E-02
.09E-03
.90E-05
.0%E-01
.82E-01
.51E-05
.84E-01
.21E-01

.50E-02
.48E-01

.70E-02
.12E+00

.10E-01

.97E-03
.14E+00

.40E-01
.02E-04
.77E-04
.36E-02
.73E-02
.20E-02
.03E-03
.99E-02
.20E-04

.26E-01
.25E-01
.50E-03
.94E-01

.84E-02
.57E-01
.86E-02

.26E-03
.60E-02

10
-1

11

.37E-04
.27E-02
.63E-02

.50E-02
.64E-01

.89E-01
.92E-02

.39E-04
.21E-01

.62E-02
.95E-02
.69E-04
.76E-02
.64E-02
.11E-02
.83E-01
.66E-02

.18E-03
.23E-01

.46E-01
.26E-01

.50E-01
.20E-01

.48E-02

.16E-03

21E-01

.83E-04

.61E-04
.45E-02
.33E-02

.38E-03
.53E-01
.67E-03

.56E-01

.06E-03
.50E-01

.10E-03
.67E-01
.49E-03

.24E-03
.96E-05

10
15

-1
10
15

10
15

12

13

12

10
15

10

15

11

12

10
15

.24E-04
.80E-02
.50E-02

.26E-02
.84E-01

.20E-03
.07E-03

.49E-02
.99E-01

.47E-02
.42E-04
.90E-02
.09E-01
.11E-02
.19E-02
.87E-02

.24E-01
.66E-03

.65E~01
.90E-03

.40E-01
.00E-02

.70E-02

.48E-02
.27E-02

.02E+00
.54E-04
.13E-02
.63E-01
.05E-03
.69E-01
.45E-03
.65E-01

.12E-03
.51E-02

.27E-02
.13E+00
.21E-03

.37E-03
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103

103
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103
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103
103
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103

103

103

103
103
103
103

103

531331

541330

541331
491340

501340

511340

511341

521340

531340

531341

541341

551340

551341
501350

511350

521350

531350

541350

541351
551351
561351
501360

511360
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.10E-02
.00E+00
.30E-02

.80E-02
.42E-04
.29E-03
.36E-01
.06E-01
.03E-03
.34E-03
.19E-01
.25E-04
.68E-04
.86E-03
.89E-01
.64E-02
.40E-02
.50E-02
.32E-02
.21E-01

.40E-03
.29E-01
.06E-02
.56E-02
.40E-03
.70E-02

.20E-03
.42E-01
.71E-01
.24E-04
.20E-03
.30E-01
.49E-01
.41E-04
.77E-03
.04E-01
.02E-01
.01E-03
.19E-02
.86E-01
.03E-02
.20E-04
.31E-02
.65E-02
.30E-03
.25E-03
.40E-02
.60E-04
.56E-01
.24E-04
.68E-03
.92E-02
.40E-02
.97E-04
.06E-03
.23E-01

JAERI—Data/Code 2002—021

2 5.38E-01 3
-1

3 4.97E-01 5
2 4.59E-01 3
2 2.21E-04 3
7 9.45E-03 8
12 1.27E-01 13
17 1.27E-01 18
2 5.15E-04 3
7 2.20E-02 8
12 2.25E-01 13
17 2.80E-06 -1
2 4.02E-04 3
7 1.30E-02 8
12 1.52E-01 13
17 5.00E-03 18
2 2.90E-01 3
10 5.74E-01 11
2 2.46E-01 3
8 1.89E-01 9
2 1.71E-02 3
9 4.60E-01 10
14 2.04E-03 -1
2 6.03E-01 3
10 4.64E-02 -1
2 1.49E-01 3
3 B8.40E-03 7
11 5.79e-02 -1
3 3.16E-01 6
2 2.12E-04 3
7 9.06E-03 8
12 1.22E-01 13
17 2.87E-02 18
2 1.70E-04 3
7 7.29E-03 8
12 9.62E-02 13
17 1.12E-02 -1
2 1.01E-03 3
7 1.47E-01 8
12 8.11E-03 13
17 3.10E-06 -1
2 1.71E-03 3
9 8.51E-02 10
-1

3 5.10E-02 7
11 4.00E-05 -1
2 1.15E-01 3
3 2.42E-03 10
-1

2 1.62E-04 3
7 6.92E-03 8
12 8.81E-02 13
17 7.09E-03 -1
2 1.98E-04 3
7 8.48E-03 8
12 1.18E-01 13
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.23E-01

.83E-01

.06E-01
.32E-04
.64E-02
.24E-01
.67E-02
.73E-04
.93E-02
.23E-02

.42E-04
.04E-02
.58E-01
.69E-08
.50E-02
.02E+00
.60E-02
.68E-01

.94E-03
.85E+00

.90E-01

.40E-02

.70E-04

.26E-01
.18E-04
.57E-02
.17E-01
.14E-04
.56E-04
.26E-02
.30E-02

.51E-03
.64E-02
.76E-02

.00E-04
.02E-01

.03E-01

.66E-02
.96E+00

.43E-04
.20E-02
.77E-02

.98E-04
.47E-02
.14E-01
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.80E-02

.60E-04

.00E-01
.53E-04
.14E-02
.20E-01

.55E-03
.14E-01
.10E-04

.89E-04
.16E-02
.52E-01
.90E-01

.12E-01
.27E-01

.05E-02
.39E-01

.20E-02
:80E-01
.62E-04
.30E-04
.97E-02
.06E-01
.26E-04
.19E-02
.44E-02
.52E-03
.61E-01
.80E-03

.97E-04
.70E-01

.93E-03

.05E-01

.05E-04

.03E-02

.61E-02

.96E-04

.71E-02
.04E-01
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10
15

10
15

10
15

10
15

10
15

10
15

12

10
15

10
15

(6]

[+,

.00E+00

.20E-05

.63E-04
.34E-02
.20E-01

.55E-03
.36E-01
.52E-04

.26E-04
.23E-02
.83E-01

.70E-01

.49E-03
.43E-03

.65E-02
.42E-01

.06E-01

.94E+00

.23E+00

.36E-04
.04E-02
.60E-01

.11E-04
.66E-02
.22E-01

.02E-03
.12E-01
.24E-02

.77E-02
.50E-01

.95E-02

.86E-04
.38E-02
.47E-02

.95E~-04
.59E-02
.65E-01
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103

103
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103

103

103

103

103

103
103

103

521360

531360

531361

551360

561361

511370

521370

531370

541370
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511380

521380

531380

541380

551380

551381
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511390

521390
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.66E-01
.30E-02
.64E-03
.32E-02
.30E-04
.60E-03
.22E-01
.40E-02
.59E-02
.51E-03
.90E-02
.10E-01
.15E-03
.00E-02
.00E+00
.54E-04
.36E-03
.40E-01
.27E-01
.83E-04
.99E-03
.18E-01
.77E-02
.13E-03
.33E-01

.20E~04
.49E-03
.97E-04
.00E-02
.41E-04
.81E-03
.69E-01
.15E-01
.63E-04
.88E-03
.11E-01
.60E-02
.80E-03
.02E-02
.99E-02
.94E-01
.26E-01
.90E-03
.21E-01
.16E-02
.90E-02
.40E-02
.91E-01
.56E-03
.70E-02
.01E-04
.60E-03
.56E-01
.38E-01
.30E-04
.75E-03
.64E-01
.01E-01
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.44E-02
.40E-02
.09E-01
.73E~-01
.72E-03
.79E-02
.99E-02
.08E-02
.42E-01
.00E-04
.11E-01
.27E-01

.10E-01
.21E-05
.27E~-04
.71E-03
.33E-01
.83E-02
.92E-04
.20E-03
.12E-01
.68E-03
.61E-02
.53E-02

.30E-03
.04E-03

.32E-02
.71E-04
.16E-02
.69E-01
.15E-02
.82E-04
.76E-03
.53E-02

.98E-01
.60E-02
.65E-02
.86E-02

.37E-02
.61E~02
.41E-03
.08E-05
.26E-01
.79E-02

.87E-01
.51E-04
.07E-02
.53E-01
.06E-02
.65E-04
.13E-02
.60E-01
.98E-03
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.32E-03
.13E-02
.50E-01
.01E-01
.00E-04
.47E-01
.59E-02
.10E-02
.00E+00

.79E-02
.05E-02

.07E-01

.41E-04
.68E-02
.28E-01
.26E-05
.88E-04
.42E-02
.05E-01

.68E-02
.10E-02

.19E-03
.00E-02

.01E-01
.06E-04
.00E-02
.66E-01
.78E-03
.72E-04
.34E-02
.73E-02

.55E-01
.92E-02
.72E-04
.31E-02

.62E-02
.11E+00
.75E-04
.38E-01
.51E-02
.54E-02

.36E-01
.76E-04
.85E-02
.47E-01
.06E-03
.97E-04
.96E-02
.48E-01
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12
17

12
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16
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.20E-01
.45E-02
.71E-01
.03E-02
.38E-02
.39E-03
.92E-01
.15E-02

.18E-02
.97E-01

.15E-04

.68E-04
.25E-02
.14E-01

.79E~-04
.59E-02
.75E-02

.07E-02
.40E-02

.40E-03
.71E-03

.77E-04
.07E-02
.52E-01

.54E-04
.40E-02
.87E-02

.39E-02
.86E-02
.93E-04
.76E-02

.52E-02
.1%9E-02

.77E-04
.62E-01
.74E-02

.65E-01
.27E-04
.69E-02
.29E-01

.62E-04
.96E-02
.23E-01

11
-1

13
-1

13

10

10
15

10

15

11
16

10
15

10

15

12
-1

12

13

10

15

-1

10

15

10
15

.82E-02
.88E-02

.22E-02
.77E-01

.22E+00
.05E-02

.09E-03
.98E-01

.98E-01

.81E-04
.54E~-02
.62E-01

.75E-04
.37E-02
.11E-01

.49E-01
.57E~-02

.13E-01
.28E-03

.12E-04
.99E-02
.36E-01

.45E-04
.03E-02
.84E-02

.06E-01

.14E-01
.97E-01

.93E-02
.59E-01

.08E-03
.47E-02
.34E-03

.52E-04
.33E~-02
.83E-01

.94E-04
.79E-02
.59E-01
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103
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103

103

103

103
103

103

531390

541390
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561390

521400
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561410

571410
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.55E~-04
.84E-03
.10E-01
.39E-02
.10E-02
.10E+00
.40E-02
.63E-04
.28E-02
.70E-03
.96E-07
.84E-04
.99E-03
.18E-01
.09E-02
.54E-04
.39E-03
.05E-01
.70E-05
.63E-02
.70E-02
.84E-01
.64E-07
.29E-04
.69E-04
.22E-01
.79E-02
.62E-01
.23E-02
.70E-03
.01E-02
.55E-01
.77E-04
.99E-03
.80E-01
.0BE-01
.69E-04
.43E-03
.46E-01
.95E-02
.80E-02
.26E-02
.12E-02
.84E-02
.51E-03
.23E-01
.41E-07
.10E-02
.23E-01
.31E-02
.31E-05
.38E-04
.60E-02
.07E-04
.11E-03
.26E-01
.31E-02
.76E-04
.51E-03

JAERI—Data/Code 2002—021

2 1.78E-04 3
7 7.60E-03 8
12 1.03E-01 13
17 4.21E-04 -1
3 7.81E-02 4
8 8.51E-02 9
13 5.64E-02 14
8 2.32E-03 9
13 2.75E-02 14
3 4.60E-02 7
-1
2 1.92E-04 3
7 8.21E-03 8
12 1.06E-01 13
17 8.16E-04 -1
2 3.27E-04 3
7 1.40E-02 8
12 2.28E-01 13
17 6.21E-06 18
2 2.14E-04 3
7 4.30E-02 8
12 1.13E-01 13
-1
2 6.45E-05 3
7 2.76E-03 8
12 1.87E-01 13
17 4.78E-08 -1
2 1.41E-01 3
9 2.44E-01 -1
2 1.43E-05 3
8 2.34E-01 )
13 8.72E-03 14
2 2.89E-04 3
7 1.23E-02 8
12 1.78E-01 13
17 1.09E-02 18
2 2.35E-04 3
7 1.00E-02 8
12 1.40E-01 13
17 2.94E-03 -1
3 2.88E-01 4
8 9.10E-02 9
13 2.65E-02 14
2 1.46E-04 3
7 6.23E-03 8
12 1.17E-01 13
-1
3 7.79E-02 4
9 3.04E-01 10
14 4.37E-04 -1
9 2.95e-04 10
-1
3 1.54E-01 4
2 2.03E-04 3
7 8.69E-03 8
12 1.14E-01 13
17 1.73E-03 -1
2 3.38E-04 3
7 1.45E-02 8
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.67E-04
.31E~-02
.39E-02

.06E-03
.46E-01
.00E-02
.01E-02
.41E-02
.38E-01

.88E-04
.42E-02
.86E-02

.90E-04
.30E-01
.74E-01
.69E-07
.20E-01
.11E-02
.42E-02

.98E-03
.76E-03
.20E-01

.55E-02

.82E-02
.55E-01
.63E-02
.33E-04
.13E-02
.65E-01
.62E-04
.52E~04
.73E-02
.27E-01

.88E-02
.92E-01
.14E-02
.33E-01
.18E-02
.74E-02

.15E-05
.50E-01

.56E-05

.68E-02
.05E-04
.50E-02
.66E-02

.07E-04
.50E-02
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.44E-04
.33E-02
.65E-02

.02E-03
.25E-01
.83E-03
.23E-02
.45E-03
.25E-03

.80E-04
.59E-02
.85E~-02

.17E-04
.22E-01
.46E-02

.55E-03
.69E-01
.00E-02

.61E-04
.85E-01
.08E-02

.80E-03

.97E-04
.32E-01
.86E-04
.22E-04
.40E-02
.38E-01

.86E-04
.39E-02
.99E-02

.03E-02
.77E-01
.20E-03
.82E-02
.75E-01
.14E-02

.12E-02
.59E-01

.66E~-02

.82E-01
.08E-04
.81E-02
.46E-02

.45E-04
.33E-02

10
15

11
-1
11
-1
12

10
15

10
15

10
15

10
15

12

-1

10
15

.33E-04
.90E-02
.90E-02

.13E-03
.15E-01

.11E-01

.31E-07

.76E-04
.38E-02
.15E-02

.81E~04
.62E-01
.54E-03

.11E-02
.31E-01
.21E-02

.94E-04
.33E-01
.55E-02

.22E-02

.87E-03
.49E-03

.66E~04
.59E-02
.77E-01

.04E-04
.79E-02
.16E-01

.95E-01
.40E-01

.37E-04
.19E-02
.29E~-02

.05E-01
.57E-02

.10E-03

.10E-04

.75E-02

.73E-02

.01E-03
.12E-01



103

103
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103

103

103

103

103

103

103

103

103

103

103

103

103

541420

551420

561420

571420

591420
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.58E-02
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.45E-01
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.30E-03
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.02E-01
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.00E-02
.59E-02
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.62E-04
.40E-03
.42E-01
.42E-02
.25E-04
.28E-03
.58E-01
.52E-02
.95E-04
.57E-03
.45E~01
.57E-02
.24E-01
.80E-01
.34E-06
.00E-03
.00E-02
.11E-02
.02E-04
.64E-03
.19E-01
.29E-02
.76E-04
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.79E-01
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17 3.23E-04
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3 1.90E-01
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2 2.31E-04
7 9.86E-03
12 1.30E-01
17 1.01E-03
2 4.15E-04
7 1.77E-02
12 2.58E-01
17 3.49E-03
2 2.62E-04
7 1.12E-02
12 1.13E-01
2 5.98E-04
7 2.55E-02

13
18

13

13
-1

13
18

13

W W NN L

w N

N O W= W

VW IdND WO

@

.63E-04
.78E~-02
.24E-01
.10E-04
.46E~-04
.71E-02
.99E-02

.19E-04
.05E-02
.05E-01

.72E-04
.83E-02
.69E-03
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.53E-01
.32E-01

5.32E-02

8]

PO BRORNBRPENDDBORWO

AR VU ORPRPNONNMNARORNDRONRORE ONIREN

.47E-02

.34E-04
.29E-03
.98E-01
.02E-02
.73E-04
.46E-03
.46E-01
.02E-02
.B4E-04
.51E-03
.50E-01
.81E-03
.95E-04
.57E-03
.48E-01

.33E-04
.21E-03
.25E~-02
.00E-02
.22E-04
.51E-01
.80E-04
.23E-04
.27E-03
.59E-01
.94E-02
.94E-04
.56E-03
.49E-01
.55E~03
.16E-01
.28E-03
.67E-01
.80E-02
.24E-01
.23E-01
.37E-01
.70E-02
.52E-02
.92E-02
.04E-01
.53E-01

JAERI—Data/Code

12
17

12
-1

12
-1

12

[y

NN TR WO WNIN

= I =P 1R o
O W WO WNINTNINENDIN
P OWU PR WPENRMNDPRPS

Wik U =N Oy

P

PR NN R P W

-

[y

W NN
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.99E-01

.28E-02

.40E-02
.98E-02
.64E-04
.21E-01
.08E-01
.17E-03
.78E-01
.60E-02

.74E-01
.05E-03

.17E-04
.36E-02
.91E-01
.23E-03
.37E-04
.01E-02
.30E-01

.42E-04
.04E-02
.30E-01

.47E-04
.06E-02
.02E-01

.16E-04
.97E-03
.60E-02
.11E-01
.53E-05
.78E-01

.11E-04
.76E-02
.63E-01
.24E-03
.47E-04
.06E-02
.17E-01

.13E-04
.70E-01
.31E-01
.63E-04
.70E-03
.93E-01
.37E-02
.55E-01
.82E~03
.17E-01
.14E-01
.52E-01

13

10
-1

10
-1

10

13

> OO =0 W

>

2002—021

2.22E-01
9.57E-03

3.60E-02
7.66E-02

1.24E-01
1.78E-01

2.68E-01
3.38E-01

9.69E-02
2.75E-01

4.76E-04
2.34E-02
1.64E-01

3.55E-04
1.75E-02
9.95E-02

3.63E-04
1.79E-02
9.25E-02

3.71E-04
1.83E-02
5.60E-02

1.74E-04
8.60E-03

2.60E-01
.58E-03
.04E-01

[

.17E-04
.04E-02
.34E-01
.42E-04
.70E-04
.83E-02
.03E-02

0 WRENDWwOO

3.15E-01
3.05E-02
1.80E-01

.79E-01
.62E-02
.82E-07
.69E-02
.42E-02
.89E-02
.66E-01
.24E-01

N W W0 N

14

14
-1

14

[y

o

WP W

.08E-01

.06E-03

.57E-01
.79E-02

.51E-01
.80E-01

.85E-01
.11E-01

.23E-02
.45E-03

.93E-04
. 94E-02
.21E-01

.92E-04
.43E-02
.38E-02

.06E-~-04
.53E-02
.25E-02

.18E-04
.63E-02
.39E-02

.91E-04
.18E-02

.59E-02
.01E-07
.06E-01

.03E-03
.70E-02
.82E-01

.17E-04
.62E-02
.84E-02

.55E-02
.81E-01
.19E-01

.04E-02
.94E-02

.26E-01
.68E-01
.13E-03
.46E-01
.28E-01

15

.01E-02

.28E-02

.81E-03
.66E-03

.B4E-01
.72E-02

.17E-02
.92E-03

.02E-03
.26E-04

.51E-04
.05E-01
.25E-01

.10E-04
.86E-02
.10E-02

.27E-04
.05E-02
.96E-02

.42E-04
.21E-02
.62E-03

.49E-04
.86E-02

.14E-01

.14E-01

.23E-03
.37E-01
.08E-01

.41E-04
.20E-02
.80E-02

.13E-01
.50E-01
.01E-01

.65E-02
.23E-01

.50E-03
.23E-01

.26E-02
.06E-01



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

631540

571550

581550

591550

601550

611550

621550

631550

581560

591560

601560

611560

621560

631560

581570

591570

601570

PNV EDNDORE R WO NRE WODoN WO 3D

P DO N R OR RPN BN ORI W

W WO E NN WO OOU =N W

.46E-01
.71E-02
.25E-02
.86E-02
.13E-04
.70E-03
.24E-01
.15E-02
.78E-04
.00E-03
.79E-01
.48E-02
.78E-04
.00E-03
.79E-01
.98E-02
.23E-04
.71E-03
.58E~01
.69E-04
.11E-04
.65E~03
.52E-01

.60E-02
.67E-01
.31E-03
.18E-02
.12E-01
.75E-04
.47E-03
.46E-01
.70E-02
.51E-04
.41E-03
.67E-01
.97E-02
.71E-04
.96E-03
.69E-01

.63E-03
.46E-03
.87E-01
.52E-06
.50E-01
.76E-02
.10E-02
.02E-03
.11E-02
.49E-04
.37E-03
.02E-01
.86E-02
.41E-04
.33E-03
.00E-01
.58E-02
.17E-04

JAERI—Data/Code
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[N ]
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PP NORRPRPNDARFRRERNDONDREW

=N

PR NDREPRNEBR RPN

w oo

N WO R P WERRPFWRWOoOY S

.45E-02
.30E-01
.00E-02

.57E-04
.52E-02
.23E-01
.40E-03
.89E-04
.24E-02
.65E-01
.59E-05
.89E-04
.24E-02
.62E-01
.41E-05
.61E-04
.12E-02
.16E-01

.56E-04
.09E-02
.00E-01

.22E-03
.93E-02

.25E-03

.38E-04
.02E-02
.27E-01
.86E-08
.25E-04
.82E-02
.59E-01
.90E-03
.85E-04
.22E-02
.09E-01

.16E-04
.49E-02
.75E-01

.25E-02
.10E-01
.35E-02
.07E-03
.51E-01
.24E-04
.39E-02
.95E-01
.92E-03
.21E-04
.37E-02
.89E-01
.91E-04
.59E-04

14

2002—-021

1.90E-03
.30E-01
.16E-02

O =

.35E-04
.64E-02
.98E-01
.20E-04
.34E-04
.14E-02
.32E-01

Ll ST~ S S S ANG

[~y

.34E-04
.14E-02
1.28E-01

N

3.92E-04
1.93E-02
7.03E-02

3.83E-04
1.83%E-02
5.07E-02

9.38E-02
2.31E-04

1.22E-01

3.57E-04
1.76E-02
9.58E-02

6.38E-04
3.15E-02
2.15E-01

4.28E-04
2.11E-02
6.25E-02

1.22E-03
6.03E-02
1.33E-01

7.25E-02

6.35E-02
8.89E-02

4.87E-04
2.40E-02
1.66E-01

4.81E-04
2.37E-02
1.55E-01

3.88E-04

-1

10

14
-1

14

.16E-05
.06E-01

.91E-04
.67E-02
.54E-01

.23E-04
.41E-02
.02E-02

.23E-04
.41E-02
.37E-02

.53E-04
.89E-02
.65E-02

.39E-04
.79E-02
.68E-02

.08E-02
.53E-03

.34E-01

.94E-04
.45E-02
.37E-02

.06E-03
.96E-02
.54E-01

.13E-04
.34E-02
.89E-02

.04E-03
.53E-01
.52E-05

.00E-02

.44E-02
.23E-01

.11E-04
.07E-02
.20E-01

.01E-04
.00E-02
.08E-01

.47E-04

10
15

10
15

10
15

10
15

.06E-01
.56E~01

.07E-03
.18E-01
.74E-01

.68E-04
.61E-02
.21E-02

.68E-04
.60E-02
.19E-02

.84E-04
.68E-02
.02E-02

.67E-04
.49E-02
.55E-07

.97E-03
.42E-04

.09E-01

.13E-04
.89E-02
.86E-02

.28E-03
.41E-01
.55E-01

.56E-04
.48E-02
.13E-03

.45E-03
.71E-01
.32E-05

.40E-01

.86E-05
.26E-01

.73E-04
.08E-01
.23E-01

.62E-04
.06E-01
.03E-01

.76E-04



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

611570

621570

631570

591580

601580

611580

621580

631580

591590

601590

611590

621590

631590

641590

601600

611600

B B Nl A B i
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NWAWOVWPRPNMOAONRPEPWAORNDWARWULENSONNDDBWOWWERENB ONDRO®

NP O R NUN W

.68E-03
.59E-01
.26E-03
.93E-04
.56E-03
.51E-01
.50E-04
.20E-02
.86E-01

.38E-01
.03E-03

.80E-04
.56E-03
.7T7E-01
.48E-02
.95E-04
.57E-03
.51E-01
.29E-03
.63E-04
.99E-03
.99E-01
.17E-02
.92E-04
.63E-03
.46E-01
.02E-01
.46E-02
.13E-03
.87E-04
.56E-03
.15E-01
.84E-02
.33E-04
.29E-03
.97E-01
.45E-02
.10E-04
.65E-03
.57E-01
.33E-03
.85E-04
.55E-03
.05E-01

.77E-04
.96E-03
.11E-01
.00E-02
.66E-03
.07E-04
.63E-03
.56E-01
.56E-02
.56E-04
.44E-03
.68E-01

JAERI—Data/Code 2002-—021

12
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12
-1
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RPN NG NN NN O O0OWNNINRPDNNEPENSNDININ
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w

N

NP WS
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.11E-02 8
.40E-01 13
.47E-04 3
.05E-02 8
.18E-01 13
.21E-02 4
.40E-01 9
.07E-01 4
.85E-01 9
.40E-04 3
.B8E-02 8
.79E-01 13
.46E-03 18
.47E-04 3
.06E-02 8
.18E-01 13
.81E-04 3
.06E-02 8
.60E-01 13
.46E-04 3
.91E-02 8
.54E-02 -1
.09E-01 4
.63E-01 11
.44E-04 3
.47E-02 8
.11E-01 13
.00E-03 18
.17E-04 3
.35E-02 8
.81E-01 13
.61E-04 -1
.55E-04 3
.09E-02 8
.38E-01 13
.42E-04 3
.46E-02 8
.44E-01 13
.89E-04 3
.07E-03 8
.91E-02 13
.40E-02 4
.13E-01 9
.54E-04 3
.08E-02 8
.35E-01 13
.72E-08 -1
.28E-04 3
.83E-02 8
.55E-01 13

=

N R W ND W

~

N =

V] - W = NN NDO;

B oEWs RN RN

w o

.91E-02
.04E-01

.70E-04
.82E-02
.97E-02

.05E-02
.80E-02

.83E-01
.40E-01

.60E-04
.25E-02
.42E-01
.33E-05
.71E-04
.83E-02
.85E-02

.22E-04
.56E-02
.84E-01

.69E-04
.30E-02

.09E-01
.17E-01

.15E-04
.54E-02
.82E-01
.84E-05
.75E-04
.34E-02
.42E-01

.83E-04
.89E-02
.03E-01

.13E-04
.53E-02
.19E-02

.83E-04
.40E-02
.81E-02
.33E-01
.02E-03
.81E-04
.88E-02
.00E-01

.42E-04
.17E-02
.05E-01

N B O P W [¢)]

®©

.84E-02
.08E-02

.16E-04
.62E-02
.77E-02

.21E-02
.85E-02

.11E-03
.66E-02

.10E-03
.24E-02
.81E-01

.19E-04
.63E-02
.53E-02

.20E-03
.01E-02
.13E-01

.11E-03
.34E-02

.10E-01
.58E-02

.59E-04
.43E-02
.35E-01

.92E-04
.93E-02
.29E-02

.38E-04
.7T7E-02
.41E-02

.56E-04
.41E-02
.68E-02

.72E-04
.53E-02
.44E-03
.59E-04
.68E-06
.34E-04
.75E-02
.50E-02

.07E-03
.01E-02
.41E-01

10
15

10
15

.59E-02
.57E-02

.40E-04
.19E-02
.37E-02

.76E-02
.35E-02

.08E-03
.17E-03

.32E-03
.46E-01
.96E-01

.42E-04
.22E-02
.29E-02

.44E-03
.60E-01
.31E-02

.34E-03
.48E-01

.07E-02
.72E-02

.03E-03
.14E-01
.42E-01

.50E-04
.05E-01
.34E-02

.65E-04
.47E-02
.92E-02

.03E-03
.14E-01
.93E-03

.66E-04
.27E-02

.05E-05

.61E-04
.43E-02
.75E-02

.28E-03
.42E-01
.37E-01



103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

621600

631600

651600

601610

611610

621610

631610

641610

651610

611620

621620

631620

641620

651620

621630

631630

641630
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NW IR RPN URRP WO NE OOINNANDND R OWERENODONDSG R RFRPOGRPRF

.78E-02
.87E-04
.04E-03
.75E-01
.40E-01
.10E-01
.05E-01
.59E-02
.69E-04
.47E-03
.08E-01
.35E-02
.46E-04
.35E-03
.01E-01
.51E-02
.10E-04
.17E-03
.86E-01
.21E-03
.11E-04
.69E-03
.13E-01

.28E-01
.18E-01
.51E-05
.47E-01
.79E-03
.62E-04
.47E-03
.70E-01
.39E-02
.31E-04
.76E-03
.59E-01
.88E-04
.31E-04
.31E-03
.58E-01
.32E-02
.25E-02
.48E-03
.96E-02
.30E-02
.63E-05
.37E-04
.93E-04
.07E-03
.83E-01
.09E-02
.57E-04
.89E-03
.71E-01
.18E-03
.42E-04
.85E-03
.22E-01

JAERI—Data/Code

NN NN oW

B R WNRERPWOR P WO ® = I SR

[y

o N

PPN RNRPE RO

[SEFS

.64E-04
.93E-04
.25E-02
.14E-01
.00E+00

.34E-02
.98E-03
.34E-04
.43E-02
.95E-01
.08E-04
.23E-04
.38E-02
.85E-01
.36E-04
.05E-04
.30E-02
.46E-01

.55E-04
.52E-02
.50E-01

.35E-01
.51E-01

.32E-01
.B1E-04
.31E-04
.84E-02
.59E-01
.54E-03
.66E-04
.14E-02
.17E-01

.15E-04
.78E-02
.32E-01

.39E-04
.02E-02

.75E-02
.58E-02

.96E-04
.27E-02
.62E-01

.78E-04
.19E-02
.41E-01

.71E-04
.59E-02
.51E-01

W W o w

13
-1

13

2002021

.40E-04
.17E-02
.39E-02
.60E-01

(SR E, I S

.26E-01
.75E-01
.01E-04
.47E-02
.55E-01

=N U Oy

4.85E-04
.39E-02
1.44E-01

%)

4.58E-04
2.26E-02
9.69E-02

5.33E-04
2.63E-02
8.51E-02

3.93E-01
.99E-02

w

.76E-01
.63E-04
.47E-04
.19E-02
.10E-01

N W

[¥%]

.99E-04
.96E-02
7.42E-02

[y

6.23E-04
3.07E-02
1.72E-01

4.00E-02
7.43E-01

1.02E-01
9.50E-01

4.44E-04
2.19E-02
1.17E-01

4.17E-04
2.06E-02
9.11E-02

5.57E-04
2.74E-02
8.02E-02

O B WO
P o !N

14

P oW (o N O N |

[o) Mo ]

[o)

.33E-04
.49E-02
.03E-02
.00E-01

.31E-01
.12E-01
.36E-04
.26E-02
.05E-01

.08E-04
.05E-02
.39E-02

.63E-04

71E-02

.56E-02

.88E-04
.65E-02
.87E-02

.52E-02
.99E-04

.41E-01
.52E-04
.08E-03
.07E-02
.48E-01

.64E-04
.97E-02
.05E-02

.04E-03
.7T7E-02
.08E-01

.89E-03
.48E-02

.65E-02
.47E-03

.41E-04
.55E-02
.04E-02

.96E-04
.21E-02
.27E-02

.28E-04
.95E~02
.93E-02

10
-1
10

-1
10
15

10
15

10
15

10
15

.80E-04
.74E-02

.15E+00
.48E-01

.00E-03
.11E-01
.01E-01

.69E-04
.07E-01
.48E-02

.16E-04
.01E-01
.99E-02

.07E-03
.18E-01
.07E-02

.48E-01
.60E-04

.04E-01

.29E-03
.43E-01
.50E-01

.97E-04
.83E-02
.51E-02

.25E-03
.38E-01
.66E-02

.18E-04
.95E-02

.72E-01
.55E-03

.89E-04
.84E-02
.71E-02

.35E-04
.24E-02
.83E-02

.11E-03
.23E-01
.66E-03



JAERI—Data/Code 2002—021

103 651630 1 4.80E-02 3 3.50E-02 4 5.29E-02 5 2.34E-02 6 5.02E-03
7 1.07E-01 8 1.07E+00 9 6.36E-01 10 2.25E-02 -1
103 621640 1 4.95E-04 2 2.47E-04° 3 3.71E-04 4 6.19E-04 5 7.42E-04
6 2.57E-03 7 1.06E-02° 8 1.83E-02 9 4.63E-02 10 8.22E-02
11 1.52E-01 12 1.25E-01 13 8.84E-02 14 5.45E-02 15 4.45E-02
16 8.62E-03 -1
103 631640 1 8.30E-04 2 4.15E-04 3 6.22E-04 4 1.04E-03 5 1.24E-03
6 4.31E-03 7 1.77E-02 8 3.07E-02 9 7.77E-02 10 1.38E-01
11 2.58E-01 12 2.36E-01 13 1.80E-01 14 1.18E-01 15 1.10E-01
16 3.05e-02 -1
103 641640 1 6.58E-04 2 3.29E-04 3 4.94E-04 4 B8.23E-04 5 9.88E-04
6 3.42E-03 7 1.41E-02 8 2.43E-02 9 6.16E-02 10 1.09E-01
11 1.90E-01 12 1.08E-01 13 3.74E-02 14 6.55E-07 -1
103 651640 1 1.54E-01 3 1.14E-01 4 1.67E-01 5 9.54E-02 6 6.47E-02
7 7.74E-01 8 1.71E-01 9 9.42E-01 10 7.82E-01 11 4.70E-01
12 5.83E-02 13 4.05E-02 14 4.22E-02 -1
103 621650 1 6.51E-04 2 3.26E-04 3 4.88E-04 4 8.14E-04 5 9.77E-04
6 3.3BE-03 7 1.39E-02 8 2.41E-02 9 6.10E-02 10 1.08E-01
11 2.03E-01 12 1.85E-01 13 1.43E-01 14 9.31E-02 15 8.49E-02
16 2.47E-02 17 7.82E-05 -1
103 631650 1 5.88E-04 2 2.94E-04 3 4.41E-04 4 7.35E-04 5 8.82E-04
6 3.05E-03 7 1.26E-02 8 2.17E-02 9 5.50E-02 10 9.77E-02
11 1.82E-01 12 1.64E-01 13 1.23E-01 14 7.56E-02 15 6.40E-02
16 1.52E-02 -1
103 641650 1 5.55E-04 2 2.78E-04 3 4.17E-04 4 6.94E-04 5 8.33E-04
6 2.88E-03 7 1.19E-02 8 2.05E-02 9 5.20E-02 10 9.22E-02
11 1.68E-01 12 1.24E-01 13 7.56E-02 14 3.92E-02 15 1.89E-02
-1
103 651650 4 5.63E-02 7 6.08E-02 9 1.43E-01 10 3.65E-02 11 4.03E-01
12 1.28E-01 -1
103 661650 1 2.20E-02 2 4.20E-05 3 3.70E-02 4 5.65E-02 5 3.60E-02
6 1.64E-04 7 5.22E-03 8 8.51E-03 9 1.26E-02 10 6.14E-03
11 1.26E-03 -1
103 661651 1 1.53E-01 3 3.87E-02 4 5.85E-02 6 3.00E-02 8 5.34E-03
-1
103 661660 1 1.95E-01 2 1.13E-02 3 2.02E-01 4 3.15E-01 5 1.38E-01
7 1.38E-04 8 1.16E-02 -1
103 671660 1 8.30E-02 3 4.30E-02 4 6.55E-02 5 6.71E-02 7 2.00E-05
9 1.94E-04 10 2.50E-04 11 9.31E-03 12 3.43E-03 -1
103 671661 1 2.09E-01 3 1.51E-01 4 2.31E-01 5 1.25E-01 6 5.64E-03
7 1.07E+00 8 1.80E-01 9 2.89E-01 10 1.43E+00 11 2.54E-02
12 1.60E-04 -1
103 681671 1 1.06E-01 3 7.51E-02 4 1.14E-01 7 4.17E-01 -1
103 681690 1 1.58E-03 4 1.30E-05 6 1.30E-05 -1
103 701690 1 5.13E-01 2 1.90E-03 3 2.66E-01 4 2.04E+00 5 2.61E-02
6 3.10E-01 7 5.98E-01 8 1.03E-01 9 1.06E-04 10 5.66E-08
-1
103 691700 1 3.13E-02 3 4.05E-04 4 3.45E-02 5 2.48E-02 -1
103 681710 1 1.46E-01 3 6.60E-02 4 3.95E-01 5 6.00E-04 6 3.19E-01
7 3.06E-01 8 6.48E-01 9 8.56E-03 10 1.85E-02 11 1.81E-04
-1
103 691710 1 3.60E-03 4 1.05E-02 -1
103 681720 1 9.20E-02 2 7.58E-05 3 4.61E-02 4 3.36E-01 5 1.30E-03
6 2.14E-02 7 1.73E-02 8 4.81E-01 9 1.38E-02 10 1.35E-04
-1
103 691720 1 1.08E-01 4 1.04E-01 5 6.56E-02 6 1.12E-03 7 2.79E-02
8 4.18E-03 9 5.87E-03 10 1.90E-02 11 2.15E-01 12 9.89E-02
-1
-1
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Appendix B: Decay Data Library

The updated ORIGEN2 decay data library of FP nuclides is listed here.
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7.000E-08 4.000E-04

4.743E-01 0.0

.0
0

7.540E+01 0.0

9.776E-01

.0
3.000E-08 1.000E+00

661651 1

3

1.121E-01 0.0

.0

671650 6 0

3

1.000E+02 1.000E+00 1.000E+00

.0

0

2.938E+05 0.0

661660 1

3

7.000E-09 4.000E-05

2.068E-01 0.0

.0
0

9.648E+04 0.0

671660 1

3

6.000E-09 3.000E-05

7.252E-01 0.0

.0
0

3.800E+10 0.0

671661 1

3

1.000E-10 3.000E-06

1.770E+00 0.0

.0

681660 6

3

3.340E+01 1.000E+00 1.000E+00

.0

681670 6

3

2.290E+01 1.000E+00 1.000E+00

.0

.0 1.000E+00
3.000E-08 1.000E+00

0

2.269E+00 0.0

681671 1

3

2.059E-01 0.0

.0

681680 6 0

3

2.710E+01 1.000E+00 1.000E+00

.0
.0
.0

0
0

.0

.0

0

.0
1.400E-01 1.000E+00 1.000E+00

701680 6 0

3

0

8.122E+05 0.0

681690 1

3

1.000E-08 9.000E-05

1.030E-01 0.0

.0

.0
1.000E+02 1.000E+00 1.000E+00

691690 6 0

3

.0
1.000E+00 0.0

0.0

2.767E+06 0.0

701690 1

3

1.000E-10 3.000E-06

4.292E-01 0.0

.0

681700 6 0

3

1.490E+01 1.000E+00 1.000E+00

.0
1.310E-03 0.0

0

1.111E+07 0.0

691700 1

3

1.000E-09 5.000E-05

3.322E-01 0.0

.0
0

4.100E-06 0.0

1.000E+00

3.000E-08 1.000E+00

.0

691701 1

3

.0

701700 6

3

3.140E+00 1.000E+00 1.000E+00

.0

0

2.706E+04 0.0

681710 1

3
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JAERI—Data/Code 2002—021

0.0 0.0 7.900E-01 0.0 2.000E-08 1.000E-04
691710 1 6.060E+07 0.0 0.0 0.0 0.0 0.0

0.0 - 0.0 2.601E-02 0.0 4.000E-09 5.000E-04
701710 6 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 1.440E+01 1.000E+00 1.000E+00
681720 1 1.775E+05 0.0 0.0 0.0 0.0 0.0

0.0 0.0 3.560E-01 0.0 1.000E-10 3.000E-06
691720 1 2.290E+05 0.0 0.0 0.0 0.0 0.0

0.0 0.0 1.004E+00 0.0 1.000E-10 3.000E-06
701720 6 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 2.190E+01 1.000E+00 1.000E+00
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1 SIRARGNE IUIIEE 2 SIEOtHIh BB ®5 SIHEsAE
3 & W i 5 % Br i § 7 HEBRE L 5
K AiA - b ow m 5%, B, B | min, h, d 10 = 7 ¥ E
" R0 5a kg B, %, ® 10 ~ g P
% | 23 s D » F AL L 10 ¥ 7 T
L. w|7 v T A b vt 100 ¥ # G
MAOREE [y v v v K EFHAL | eV 10° | x # M
Y u R v mol FFERH | u 0% % el k
* - 3 I B cd 102 ~ 7 b h
@ A|7 27 v red 16V=1.60218x 10-'*J 1007 #] da
Tk A AFIITY st 1u=1.66054x 10"*" kg L
10° | + v # c
__ 1070 | 3 U] m
™3 EHOLHE b SIETEG | w42a| u
&4 SIEicHERIIC _
5 ftho> ST BifT 10° | ¥/ n
L & B |25 |22 Es R R T P Y
A b Hl~ o | Hz s - 1 L B 107 74t f
< (=2 byl N mkel/st Avyzxro—u| A 07 b s
E Ah ., K Hl>x 2 # | Pa | N/m? N _ Yy b
TRLF—(HE MRV 2 - | J N-m e - w bar (&)
IR, BHER? v +| W s # W Gal L R1-—53 [ERBAR] B E EE
Bk, BEH |7 -2 v C | As + a2 9 - Ci EREE 1985 FRITIK L B, 2470, 1eV
B/, BE, EBH (£ o~ bV W/A N N 4 R BELU 1 uDiz CODATA O 1986 4E #£22
H» ® B ®R|7 7 5 F| F C/vV 5 K rad Hick -1
|qB K E H(r - 4| Q V/A v L |. rem ‘-‘-,
avgssvalv-2val s | awv 2. RARRBE, /o b, TN Ty
B |y = — ~| Wb | V.s 1A=0.1nm=10""m —EETNTVAHNBEORNLDOTT
Gf fa 5 3 ’ xu ’ Il mff 1 b=100 fm?=10"%* m’ ZTIRERLT,
. . ~ v z .
! ; 77 zéyg owvong| © 1 bar=0.1 MPa=10°Pa 3.Ab1;4:%JIsrcimonh§§btﬁ
_ ne KRR 2OHF ) —ikHWEShTW
* #ln - 2 | m | cdosr 1Gal=1cm/s*=10""m/s’ 2 7 ,
P B O I Im/m? 1 Ci=3.7x10""Bq ° ‘
”" ® x | Im/m - . 4 ECHMMFEHAIES T bar. barnsk
B M 8\~ 7 vov]Bagos? L R=2.88x107C/kg U TEORL ] mmHg 2 %2007 3
- 3 I
B N #& &/ v 4| Gy J/kg 1 rad=1cGy=10"*Gy CRARTLE mmig 4
# & %4 ®|r-~<nr|Sv J/kg 1 rem=1cSv=10"2Sv °
: 3 - *
71| N(=10*dyn) kgf Ibf FE | MPa(=10 bar) kgf/cm? atm mmHg(Torr)| 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 vl 0.0980665 1 0.967841 735.559 14,2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
# [ 1Pa.s(N.s/m*)=10P(#7 X)(g/(cm-s)) 1.33322 x 10™* | 1.35951 x 10~° | 1.31579 x 10° 1 1.93368 x 107
BEE 1m¥/s=10'St(R b — 2 Z) (em¥/s) 6.89476 x 10™* | 7.03070 x 10 | 6.80460 x 10" 51.7149 1
x| J(=10"erg) kgfem kW-h cal (Gti&:) Btu ft * Ibf eV 1 cal = 4.18605 J (GHiiE)
*
W 1 0.101972 | 277778 x 1077 0.238889 | 9.47813 x 10°* 0.737562 | 6.24150 x 10'* =4184d (L)
Y
1 9.80665 1 2.72407 x 10°° 2.34270 9.29487x 10°° 7.23301 6.12082x 10 =4.18554J (15°C)
g 36x10° | 3.67098 x 10° 1 859999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10% =4.1868 J (EIMRAR SRR
- 4.18605 0.426858 | 1.16279 x 10™* 1 3.96759 x 10°° 3.08747 261272x 10" 4m% | pS (LES)
) 1055.06 107.586 2.93072 x 107* 252.042 1 778.172 6.58515 x 107! =175 kgf-m/s
1.35582 0.138255 | 3.76616 x 10”7 0.323800 | 1.28506 x 10°° 1 8.46233% 10'® =1735.499 W
1.60218 x 10°'* | 1.63377 x 10%°| 4.45050 x 1072°| 3.82743 x 10~ | 1.51857 x 10-7%| 1.18171 x 10~ 1
v Bq Ci ﬂlxi Gy rad g C/kg R g Sv rem
B 1 2.70270 x 107" 8 1 100 8 1 3876 % 1 100
.15 & & .
3.7 x 10" 1 0.01 1 2.58 x 107 1 0.01 1

(86412 A 26 HRE)




Photon and Decay Data Libraries for ORIGEN2 Code Based on JENDL FP Decay Data File 2000
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