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a fusion reactor. This report gives in graphical form, the activation
data which have been evaluated based on recent measurements and calcula-
tions, for use in the activation calculation code system THTIDA-Z. It
shows transmutation and decay chain data, activation cross sections and
decay gamma-ray emission data for 152 nuclides of interest in terms of
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clides, which had been shown to be extremely effective in referring the

activation data and in locating and correcting inappropriate data.

Keywords: Fusion Reactor, Induced Activity, Transmutation, Cross

Section, Decay Chain, Decay Gamma-ray, THIDA-2Z

*1 Century Research Center Ltd.
%2 Data Engineering Inc.

*#3 Nuclear Engineering Laboratory, Toshiba Corporation



JAERI—M 91-109

R AIFR ORI LT — & ORIFERR (SETHO

BABRTF /AR R S T
S| RIS T T - =L A
mE BE

(19914 6 A 6 B

BRAFOREHEEO B, LT — 2 LB TH 5, AHESE, KGRI — Ny
25 ATHIDA-2 TEET 372010, SFOER, HESICESOTERE L /gt — 7 2R E
FUIbOTH S, BMSIFORIOLRNSBILNH S 1SHAEICHIT SHMAR L REHRT
— b, HELHWER, ROERA oS T -5 2R L7, ABEEE, 1982FIRELE
116 HEEICET B EEHEL T — ¥ OBEE S, BT/ THEERA, IORIRLALLOTH S,
STEOHEER, HEHMLT— 7 OBREAHYLF— 7 ORI THRITH - 72 |

HBEBFZERT « T311-01  FRIRELHL I BRAIHY AT [A111801 - 1
1 () trFal) )Y —F &y

* 2 (bf) 7—FI1F

* 3 (bR BE RN



JAERI—M 91—109

Contents

1. Introduction ......... ersacsans cesacares Ceenaseeveeratevaraenna 1
2. Data Content and Descriptions ....... esratsavsasartectannannn .. 2
3. Concluding Remarks ..eieeeacrscreasrasanssrosonsononsanassssses 3
4. Graphs of Activation Data ...cevveeecsnsarsrnsccnctersareasncrnns 7

Acknowledgement ...3..... tammseeviovas e rraraneeas ceeseeverensnsss 312

References seeeressssssnssnnncsesosonssans

...............................................................................................

52 El :

.............................................................................

2 TE e .

i



JAERI—M 91—108

1. Introduction

Major design problems caused by the activation of reactor components induced by
the 14 MeV neutrons generated by the D-T fusion reactions are described in the following:
The gamma-ray dose after shutdown limits the lifetime of sensors or TV camera to be used
in the remote operations for repair and maintenance to be conducted after shutdown. (2)
The decay heat becomes the main heat source in the event of LOCA and LOFA after plasma
shutdown. Removal of decay heat during the replacement of components accompanying the
detachment of cooling system is necessary. Decay heat removal for radwaste is also
required. (3) There arises the risk of activation products release durin g normal operation,
during maintenance operations, and at accidents. (4) Finally the activation produces long
term radwaste, the quantities and the level of which differs significantly with the material
choice.

Therefore it is very important for a D-T fusion reactor to evaluate accurately the
activation products generated. In order to improve the accuracy of the activation calculation
in a fusion reactor, there have been a number of activities to improve the quality and
quantity of activation cross sections.(1)-() These activities can be divided into two
approaches. One is to produce very comprehensive activation data libraries covering not
only the activation produced by neutron reactions with stable (long-lived naturally
occurring) nuclides but by so called sequential reactions(®), the charged particle reaction
products and neutron reaction with product nuclides from the previous neutron reactions(Z)-
(3). This approach is followed mainly by European scientists to produce an activation
library to evaluate long term radioactive waste. The other approach is the one taken in this
report, namely to produce accurate activation data for a limited number of stable nuclides of
interest in terms of fusion reactor design. The objective in this case is focussed on
improving the accuracy of activation dose calculation of the near term fusion devices which
will not go through heavy irradiation so that so called sequential reactions are not so
important.

This report gives in graphical form, the activation data which have been evaluated
based on recent informations. It shows transmutation and decay chain data, activation cross
sections and decay gamma-ray emission data for 152 nuclides of interest in terms of fusion
reactor design. It is an updated and enlarged version of a similar report published in 1982(D
for the activation data of 116 nuclides, which had been shown to be effective in referring
" the activation data and in locating and correcting inappropriate data. Following the
concluding remarks of the previous report, (1) activation Cross sections have been added
and re-evaluated, (2) Inelastic reactions resulting in meta- stable states are included, and (3)
36 nuclides have been added.
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2. Data Content and Descriptions

This report gives in graphical form, the activation data for the 152 target nuclides
listed in Table 1. These nuclides are mostly selected from the interest in terms of fusion
reactor design. Table 1 also serves as the index for the target nuclides. The activation data,
are the transmutation and decay scheme diagram, the transmutation ¢ross sections and
decay gamma ray data. Transmutation and decay scheme data are installed in CHAINLIB
library, transmutation Cross sections in CROSSLIB library, and decay gamma ray data in
GAMMALIB library. The three libraries are used in the activation calculation using the
THIDA-2 code(1). These data are described below.

1) Transmutation an hem :

A transmutation and decay scheme diagram for a nuclide is shown in the left hand
side (on an even numbered page) of the report, when it is opened at chapter 4 where these
graphs are shown. Decay scheme data have been taken from the Table of Isotopes, Seventh
Edition(). The target nuclide symbol placed inside a rectangle is generally placed near the
center of the page. A nuclide (Z, A) produced from neutron transmutation reactions with
the target nuclide is placed on the page with atomic number Z increasing from left to right
and mass number A increasing from bottom to top of the page. Meta-stable nuclides are
shown with symbol M beside the mass number. The symbol of transmutation reaction type
and decay scheme mode type are described in Table 2. A solid line arrow shows a
transmutation reaction, the name of which is written above the line. Each line shows a
neutron reaction with the stable nuclide. A dotted line shows a decay scheme of an unstable
nuclide with the decay mode symbol and its half-life. For multiple decay modes, the
branching ratio is shown in parentheses. When two types of reactions or decay modes
result in a same daughter nuclides, e.g. (n, np) and (n, d) reactions or $+ decay and an
electron capture, both of the reactions or decay modes are written in smaller letters.

(2) Transmutation ¢ross sections:

Transmutation reactions are based on measurements made at FNS (Fusion
Neutronic Source Facility)(7) and calculations based on SINCROS-II code(®) and
evaluations made for the JENDL-3 (Japanese Evaluated Nuclear Data Library Version 3)).

‘ Transmutation cross sections for the stable nuclides are shown in a multi-group (42
energy groups) form at the top of the right hand side (odd numbered pages) of the report.
All the teactions with non zero values for the nuclide are plotted on a single graph. A
symbol mark is assigned to each of the plotted cross sections and its notation is given
below the graph by the symbol described in Table 2. The data reference of the cross
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sections is also shown in the parentheses. The names of the reactions with only zero values
in the CROSSLIB library are also shown below the graph without any symbol mark.

D mma ray emission
All the unstable nuclides in the CHAINLIB library for a parent nuclide are listed in
the decay gamma ray table shown in the bottom of the right hand side page (odd numbered
page). The energies and intensities of gamma rays with intensity greater than 0.1% per
decay are tabulated. Up to 10 strongest gamma rays are tabulated for a decaying nuclide.
The annihilation radiation, 0.511 MeV, from B+ decay is always given in the table with

their half lives.

3. Cimclﬁding Remarks

Activation data for 152 stable (long-lived naturally occurring) nuclides of interest in
terms of fusion reactor design are graphically presented. These graphs were drawn using
the AMOEBA code(!) and the graphical presentation and the checking of the graphs proved
to be very effective in correcting inappropriate data. The compilation of the graphs also has

been shown to be a useful tool to examine activation problems in fusion reactors.

As a result of the present work, the following areas appeared to require further
improvements in the future.
(1) In order to save a large man-power required, a computerized procedure is necessary for
the generation of decay scheme data and decay gamma ray data from data sources such as
Evaluated Nuclear Structure Data File(1). A computer code has been developed to
automatically generate decay scheme data such as, half life, beta ray energy and gamma ray
energy. It still needs further testing before full utilization.
(2) Charged particle reactions and neutron reactions with product nuclides by the previous
neutron reaction should be included. However, since this task will require considerable
effort in programming and data compilation, it desirablle to be carried out as an

international cooperation.
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Table 1 List of stable nuclides for which the activation data are plotted (1 of 2)

Element| File | Nuclide Natural Page of | Element | File } Nuclide Natural Page of
No. | number Abundance(%) | plot data No. | number Abundance(%)] plot data

Li-6 1 3006 7.5 8 Fe-54 51 {26054 58 168
Li-7 2 3007 02.5 10 Fe-56 52 | 26056 91.8 110
Be-9. 3 4009 100.0 12 Fe-57 53 | 26057 2.15 112
B-10 4 5010 19.8 14 Fe-58 54 | 26058 0.29 114
B-11 5 5011 80.2 16 Co-59 55 | 27059 100.0 116
C-12 6 6012 98.89 18 Ni-58 56 | 28058 68.3 118
C-13 7 6013 1.11 20 Ni-60 57 | 28060 26.1 120
N-14 8 7014 99.63 22 Ni-61 58 | 28061 1.13 122
N-14 9 7015 0.366 24 Ni-62 59 | 28062 3.59 124
0-16 10 8016 99.76 26 Ni-64 60 | 28064 0.91 126
0-17 11 8017 0.038 28. Cu-63 61 | 29063 69.2 128
F-19 12 9019 100.0 30 Cu-65 62 | 29065 30.8 130
Na-23 13 11023 100.0 32 Zn-64 63 | 30064 48.6 132
Mg-24 |- 14 12024 78.99 34 Zn-66 64 | 30066 27.9 134
Mg-25| 15 12025 10.0 36 Zn-67 65 | 30067 4.1 136
Mg26| 16 12026 11.01 38 Zn-68 66 | 30068 i8.8 138
Al-27 17 13027 100.0 40 Zn-70 67 | 30070 2.8 140
5i-28 18 14028 92.23 42 7r90 68 | 40090 515 142
Si-29 19 14029 4.67 44 Zr-91 69 | 40091 11.2 144
Si-30 20 14030 3.10 46 Zr-92 70 | 40092 17.1 146
P-31 21 15031 100.0 48 Zr-94 71 | 40094 17.4 148
5-32 22 16032 95.02 50 Z1-96 72 | 40096 2.8 150
5-33 23 16033 0.75 52 Nb-93 73 141093 100.0 152
S-34 24 16034 4.21 4 Mo-92 74 | 42092 14.8 154
§-36 25 16036 0.017 56 Mo-94 75 | 42094 9.3 156
Cl-35 26 17035 75.77 58 Mo-95 76 | 42095 15.9 158
Cl-36 27 17037 24.23 60 Mo-96 77 | 42096 16.7 160
Ar-40 28 18040 39.96 62 Mo-97 78 | 42097 9.6 162
K-39 29 15039 93.26 64 Mo-98 79 | 42098 241 164
K40 30 19040 0.0117 66 Mo-100 | 80 ] 42000 9.6 166
K41 31 19041 6.73 68 Pd-102 81 | 46002 1.0 168
Ca40 32 20040 96.94 70 Pd-104 82 | 46004 11.0 170
Ca42 33 20042 0.647 72 Pd-105 83 | 46005 22.2 172
Ca-43 34 20043 0.135 74 Pd-106 84 | 46006 273 174
Ca-44 35 20044 2.09 76 Pd-108 85 | 46008 26.7 176
Ca46 36 20046 0.0035 78 Pd-110 86 | 46010 11.8 178
Ca48 37 20048 0.187 80 Ag-107 | 87 | 47007 51.83 180
Sc45 38 21045 100.0 82 Ag-109 | 88 | 47009 48.17 182
Ti-46 39 22046 8.2 84 Cd-106 89 | 48006 1.25 184
Ti-47 40 22047 7.4 86 Cd-108 90 | 48008 0.89 186
Ti-48 41 22048 737 88 Cd-110 91 | 48010 12.5 188
Ti-49 42 22049 54 90 Cd-111 92 148011 12.8 190
Ti-S0 43 22050 5.2 92 Cd-112 93 | 48012 24.1 192
V-50 44 23050 0.25 94 Cd-113 94 {48013 12.2 194
V-51 45 23051 99.75 96 Cd-114 05 148014 28.7 196
Cr-50 4, 24050 4.35 98 Cd-116 06 | 48016 7.5 198
Cr-52 47 24052 83.79 100 In-113 97 | 49013 4.3 200
Cr-53 48 24053 9.5 102 in-115 98 | 49015 95.7 202
Cr-54 49 24054 2.36 104 Sn-112 99 | 50012 1.01 204
Mn-55 | 50 25055 100.0 106 Sn-114 | 100 | 50014 0.67 206
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Table 1 List of stable nuclides for which the activation data are plotted (2 of 2)

Element| File | Nuclide Natural Pageof |Element ] File | Nuclide Natural Page of
No. | number Abundance(%) | plot data No. | number Abundance(%)] plot data
Sn-115] 101 50015 0.38 208 Ta-181 | 127 | 73081 100.0 260
Sn-116| 102 50016 148 210 Ww-180 | 128 | 74080 0.13 262
Sn-117 | 103 50017 7.75 212 W-182 | 129 | 74082 26.3 264
Sn-118 1 104 50018 243 214 W-183 | 130 | 74083 14.3 266
Sn-119§ 105 50019 8.6 216 Ww-184 | 131 | 74084 30.7 268
Sn-120] 106 50020 324 218 w-186 | 132 | 74086 28.6 270
S$n-122{ 107 50022 " 4.56 220 Re-185 | 133 | 75085 374 272
Sn-124 1 108 50024 5.64 222 Re-187 | 134 | 75087 62.6 274
Sb-121§ 109 51021 57.3 224 Pt-192 | 135 | 78092 0.78 276
Sbh-1234 110 51023 42.7 226 Pt-194 § 136 | 78094 329 278
In-127 ] 111 53027 100.0 228 Pi-195 | 137 | 78095 33.8 280
Ba-130 | 112 56030 0.11 230 Pt-196 { 138 | 78096 25.3 282
Ba-132 | 113 56032 0.10 232 Pt-198 { 139 | 78098 7.2 284
Ba-134 § 114 56034 242 234 Au-197 { 140 | 79097 100.0 286
Ba-135 | 115 56035 6.59 236 Hg-196 | 141 | 800%6 0.15 288
Ba-136 | 116 56036 7.85 238 Hg-198 | 142 | 80098 10.0 290
Ba-137 | 117 56037 11.2 240 Hg-199 | 143 | 80099 16.8 292
Ba-138 | 118 56038 71.7 242 Hg-200 | 144 } 80000 23.1 294
Eu-151] 119 63051 479 244 Hg-201 | 145 | 80001 13.2 296
En-153 ] 120 63053 - 521 246 Hg-202 | 146 | 80002 29.8 298
Hi-174 | 121 72074 0.16 248 Hg-204 | 147 | 80004 6.9 300
Hi-176 | 122 72076 52 250 Pb-204 | 148 | 82004 142 302
Hi-177 | 123 T2077 18.6 252 Pb-206 | 149 | 82006 24.1 34
Hi-178 | 124 | 72078 271 254 Pb-207 | 150 | 82007 221 306
Hf-179 | 125 72079 13.7 256 Pb-208 | 151 | 82008 52.3 308
Hf-180 | 126 72080 35.2 258 Bi-209 | 152 | 83009 100.0 310

]
I
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Table 2 Change in atomic number, stable/meta-stable state indicator and mass number
involved in transmutation reaction and decay

Transmutation reaction
Reaction type Symbol Atomic number, | Meta-stable Mass number,
AZ state indicator® AA
(n,y) NG 0 0 1
(n,n')m NNM 0 1 0
(n,p) NP -1 0 0
(n,d) ND -1 0 -1
(n,t) NT -1 0 -2
(n,>He) NHE3 -2 0 -2
(n,00) NA 2 0 -3
(n,2n) N2N 0 0 -1
(n,n'p) NNP -1 0 -1
(n,n'd) NND -1 0 -2
(n,n't) NNT -1 0 3
(o) NNA ) 0 !
(n,2p) N2P -2 0 -1
(n,20) | N2A -4 0 -7
(n,3n) N3N 0 0 -2
{n,n2p) NN2P -2 0 2
(n,2n'p) N2NP -1 0 -2
(n,2n'at) N2NA -2 0 -5
(n,n'2q) NNZA -4 0 -8
(n,1200) NT2A -5 0 -10
Decay mode
Decay type Symbol Atomic number, | Meta-stable Mass number,
AA state indicator* AA
B+ decay B+ -1 0 0
B_ dccay B- +1 0 0
Isomeric transition IT 0 10 0
Electron capture EC -1 0 0
B-o decay B-A -1 0 -4
200 decay 2A -4 0 -8
o decay A -2 0 -4
Others ETC - - -
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4. Graphs of Activation Data
Graphs of activation data for 152 nuclides are plotted in the following pages.
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2’;{:0 5.27 Y 0.0 106.00 100.00
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‘ZENI 35.98 H 80.09 717.80 14.8% 12.50 7-13
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ZTCO 271.8 D .00 85.50 1117 9.78 916
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2.0 5.15 H 9.00 0.04
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2N
28N 7-S0E+04Y
5B §.11E+D5 B.47E+08 1,24E408 ’ 2.6GE+06 1.77€+08 I 1.04E+06 2.D3IE+0B 1.2BE+06 § 136E«08 2.02€+06
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2'.{:0 5.27 Y 0.00 100.00 10000
50 5.11E-05 | 5.90E-04 | 1.33F.06
7.0 10.47__ M .00 .00 .24
53\1_
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—F— ND | JENOL-3T 1967 NOVEMBER  MRT}
63
»dou DECAY GRMMA-RAY TABLE .
HALF DECRY CAMMA-RAY ENERGY ]
NUCLIDE LIFE ) YIELD (%) ]
54 5.11E+05 | 1.95E+08
QSCU 12.70  Hi_ 1s.00 0.60
52 5.116+05 | 1.17E«06 | §.76E+05 | ¢.30E«06 | 1.13E+08
ZQCU 9.73 M| _195.00 .38 0-15 0.04 6.03
50 S.11E+0S | 1.17E«DE_) 1.33E+06
ZTCD 5.27 Y 0.60 160.00 100.00
80 5.11E+DS | 5-90E«04 | 1.33E+06
2.0 10.47 H 0.00 2.00 0.74
61 6.11E+05 | 2.B4E+D5 | G.5BE+0E | & J1E+04 | 7.19E+06 | 3.93E+05 | 9.08E+06 E.Bssous] E-2Z9E+0B | B.16E+0G
ZSCU 3.41 H o.og 13.20 11.79 5.83 4.8927 2.34 i.28 .28 [ 0.60 0.46
=
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—— N3N I )
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»{Cu DECRY GAMMA-RAY TARBLE

HALF DECAY GRMMA-RAY ENERGY
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=35) 5.11EsD5 { 1.04E+0B a.aaEmsJ
ZSCU 5-10 M 0.00 3.00 .14
64 5.11E+08 1.35E+D6
ESCU 12.7G  H| 3s.00 1.50
61 5.11E-05 | 6.7LE«f4 | 9.09E+0DS | B.42E+08
27[:0 1.65 H .00 86.00 3.07 3.60
Séq' S.11E+D§ 1.4BE+D05 1.]12E+06 3.6BE+O5 } .62E+06 1.72E+06 5-08£+05 6.08E+05
? i 2.52 H ©.00 23.50 15.19 i.78 0.43 7.40 0-30 0.15
62 5.11E+0S 1.17E~0B 1.16E+0B 2.00E+08 1.72E+08 2.L0E+06 7. JEE+0S 2.30E+0E E.15E-0E 1.13E+06
2A0 13.91 H 0-00 37.90 §9.04 16.58 .00 6,32 2.00 1.78 1.3% 1,38
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302N 250.0 D 3.40 50.75
52 5.11E+05 | 1.17E+06 | B.76E+05 | 7.30E+06 | 1.13E+08
ZECU .75 M! tg8.00 0.96 0.16 0.04 .08
Ei §5-11E+05 B.70E+03 % .62E+0% [.41E+08 4 .50E+0% t.35E-08 1.12E+068 1.39E+06
3azn 38.40 Ml 186.00 .40 6.6 0.77 0.24 g.13 g-11 g-10
B4 §.51E+05 1.35€+08
ZECU 12.80 H{ 3s.00 .80
B3 .
ZENI go.l Y
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B o ! Ao S U STV M T B R T e
1073 1072 107! 1ao 10! 162 103 Lo 10° 106 17 e
NEUTRON ENERGY (EV) :
—a— NG l SINCROS FEBRUARY 1990 ——— NNP SINCROS FEBRUARY 1980 ]
—> NA ( SINCROS FEBRUARY 1890 ) —F— NP SINCROS FEBRUARY 1990 )
ND { ) —=2— NZNP { N.YARHRMURD MARCH 1289 )
N3N ) —— NNR | SINCRDS FEBRURRY 1880 )
—&— NZN I SINCROS FEBRUSRY 1950 )
3]
aoZn DECAY GAMMR-RRAY TABLE
HALF DECAY GAHMA-RAY ENERGY ]
NUCLIQE LIFE YIELD () : i
-E}J‘
2 ! gz2.00 " Y
B2 5.11E-05 | 1.12E+08
aEZn ?50.0 D 3.40 50.75
66 5-T1E+05 | 1.04E+D5 | 8.33E.05
ZECU 5.30 M .00 8.00 0.4
€4 5.311E-05 | 1.35E+05
ZE{:U 12.70  H{ 3s.co .60
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TRANSMUTATION CROSS SECTIONS

YT T

soaannl

N STV B

T

sl

T

Lo s

T T T T

TR ENTTT) MR EETTI |

ol

A T T T

Laad

T T T

T T T

T T T TTTTE

103 1072

—S5— NG
—*— NA
——— ND
— N3N

% NZN

{
{
(
(
(

1071

SINCROS
SINCROS

el

FEBRURRY 1880
FEBRUARRY 1990

SINCROS FEBRURRY 1880

10!
NEUTRON ENERGY

1
1
1
1
1

—*— NP
—F— NNP

167 102
(EV)

STNCROS
SINCRDS

1ot

—Z—— NZNP { N.YAMAHURD MARCH

—F— NNR I
——— NZNA I

87
s0Zn DECAY GAMMA-RAY TARBLE

SINCRQS
SINCROS

10°

FEBRUARY 1880
FEBRURRY 1890

1988

FEBRURRY 1830
FEBRURRY 1890

gas

- 137 —

HALF DECAY GAHHA-RAY ENERGY

NUCL IDE LIFE YIELD LX) |
-6 5.11E+05 | 1.12E+06

Béﬂ 250.0 D 3.40 50.15

£7 5.116+05 | 1.85F.05 | 9.33F-04 | 9.136.04 | 3.00E+0F | 3,94E+05 | 2.D9E-08

ZECU 61.00 H 6.00 47.00 15.93 7.28 0.14 0.20 0-11

6E 5.11F+05 | 1.04E+06 | B.336.05

2£U 5.10 M 0.00 9.0¢ 014
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TRANSMUTATION CROSS SECTIONS

T T T

T T T

T

T

T T T T T T

T T T T T T T T ITT

L aa il ravaaanl US| Lol s il ool 1t NI tea ool
1073 1072 1ot 108 1at 102 102 104 108 106 108
NEUTRON ENERGY (EV)
—0 —F— NP t SINCRDS FEBRUARY 1390 )
—— ﬁg” i mﬁigi Egggﬁig: 1990 ; —=— HNP 1 SINCROS FEBRUARY 1990 )
~—8—— NR t SINCROS FEBRUARY 1890 —¥—-— NZNP | N.YAMAMURD HARCH 1989 H
ND t ! e NNﬁ ! SINCROS FEBRUARY 1980 !
N3N ¢ 1 —¥— NP t SINCROS FEBRURRY 1990 )
—*—= NZN SINCROS FEBRUARY 1990 )
5
sozn OECAY GAMMA-RAY TABLE
HALF DECAY GAHMA-RAY ENERGY ]
NUCLIDE LIFE TIELD 1) |
Bg 5.11F+05 | 3.19E+0%
EE‘ZR 52.00 M .00 0.00
69z 5.11€+D5 | 4.38E+06 | 5.74E+0S
BEH 13.80 H o.c0 54.80 0.03
Eé\J' S.11E+05 | t.4BE-D6 | 1.1PE+06 | 3.BGE«DS | 1.BPE+0B | 1.72E+06 | $.0BE+0S | 6.09E+05
2 | 2.55 H 0.0t 23.50 15.18 478 0.49 0-40 5-30 0.15
68 5.11E+05 | S.26E+05 | 8-4BE<04 | L-0BE<08 | 1.11E<0S | 1-26E+06 | 1.34E+06 | 6.376-05 | 1.04E«08 | 1.52E+05
'ZECU 30.00 S o.00 7450 71.85 53.73 16 .62 12.53 10.44 §.35 8,721 ! .50
57 5.11E+05 | 1.B5E+05 | 9.33E+04 § §.13E+04 | 3.00€+05 | 3.94E6+08 | 2.03£+0%
ZSCU 61.00 H 0.00 47.00 16.93 7.29 0.74 0.20 0.t
66 E.11EeDs | 1.04E+06 | B.33E+D5
EECU 5.10 M .00 a.00 0.14
58 5-11€+05 | 5.27€+05 | §.43E+84 | 1.08E+05 | §.26E406 | B.37E+05 | 1.88E+05 | .52E405 | 1.49E408 | 2.34£405 |
zd U 3.76 M 8.00 74.00 71.34 55.30 13.02 8.29 3.66 2.59 2.18 2.8 ]
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o TRANSMUTATION CROSS SECTIONS

T T T T T T T T YT Y TV

7
3

por il v gl Lol el v ol Lot e 1 r il el
1p7¢ 1071 1P Lot 162 10° 104 10°
NEUTRON ENERGY (EV]

1 SINCROS FEBRUARY 1880 ) —+t— NZNP t N.YAMAMURD MARCH 1889 )
1 SINCROS FEBRURRY 1890 ) —F— NA t SINCROS FEBRUARY 1980 !
—E— NZN | SINCROS FEBRUARY 1990 ) —Z NNR SINCROS FEBRUARY 1930 1
{ SINCROS FEBRUARY 1930 ) — NZPI” t 5IWCROS FEBRUARY 1990
( SINCRDS FEBRURRY 1990 1 —r— NP 4 SINCROS FEBRUARY 1890 !

70
soZn DECAY GAMMR-RAY TRBLE

HALF DECARY GRMMA-RAY EMERGY

NUCLIDE LIFE YIELD ()
71 5. 11E+05 | 5.12E<D5 | 9.10E+05 | 5.90eecs | 1.22E+05 | 1.12F+06 | 6.67€+05 | 8 BSE+05 | 3.89€:05 | 7:21€405
3D2n 2.40 H 5.0 30.99 7.38 3.63 2.82 7.08 0.86 0.13 __8.58 G.52
Tl G.11£.05 | 3.BGF-05 | 4-87E.05 | 6.20%-05 | §.17E-DS | 6.66E.05 } 1.43€+06 | 9.85E.05 7.536.05 | t.218408
SOZT] 4-10 H .00 92.00 52.2% 56-30 28.23 27.93 5.61 4,30 .25 2.89
70 5.11€+05 | B.B5E-05 | 1.BRE+0E
ZSCU 5.00 5 0.ao 5406 2.22
&g 5.11E~05 ] .OLE=0B F.345D5 §.31E+05 6 .43E+05 5.95E+08 3. 18E+Q0G
ZECU 3.00 H 0.00 1000 5.20 3.00 3.40 1.00 1-00
EE 5. 11E+05 4,33E+05 | 5.74E+05
3&!} 13.80 H 5.00 94,80 n.03
5] G-11E+05 | 3.19€+06
3&11 55.60 M 0.a0 .00
70 5,11E+05 g .86E+05 9,02E408 3.86E+05 1.11E+08 L.§9E+06 2 .06E+QB 1.43E408 1.4BE+0B | .Q5E+06
29U 47 .40 5 0.00 100.00 96,86 5.53 .42 418 3.23 2,31 1.85 L.50
58 5.116+05 | §.766+0S | 8-46E+04 | 1. DBE+08 | 1 11E<DS | 1.26E+08 | 1.34E+0Q8 §.376+05 | |.D4E+08 | | .52E+05
QSCU 30.00__ S 0.00 4,50 TL.86 5373 16.62 17.53 1044 B.35 8.21 5.50
57 ..
ZENT 18.40 S
687 5 11E+0S | 1.656-05 | 9.33E.04 T 91304 | 2.00e-05 [ 5.94e.08 | 2,00E-08
2y §1.90 H| o0 | .00 693 | g8 | oM | oze | 0.1
5 L]
23\}1 s8.40 H
553) 5-11E+05 i 1-0:5-05] 8.32E+0§

\VZECU 2.10 M s.00 | soa | o.re |
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1

. e TRANSMUTATION CROSS SECTIONS

L LA R T T T T T T T T T L R RN T T TTT T TTTFF T

ra vl Lol b R Lot Lol Ry oo 1 oaa el L

1073 1072 107! 1o 10t 102 103 104 10° 108
NEUTRON ENERGY (EV]

———— NP

—8— N{ [ JEWOL-3T HARCH 1989 ? ( N.YAMAMURD MARCH 1983 )
—*—— NNA [ K.YRAMAMURD ¥ARCH 1983 ) —¥—— NNP { N.YAMAMURD HARCH 1989 )
—— NT ( ¥ ——¥— NP { N.YAMAMURD MARCH 1988 )
¥ Nf { M.YEHAMURG HRRCH 1389 ] —E— NE;‘ ( W.YAMAMURD MARCH 1983 ]
—¢— NR" [ N.YRMAHURD MARCH 1989 5 —F—— NN [ N.YRAMAHMURD HARCH 1989 )
—— ND 1 } —— NZL}J” { N.YAMAMURD HARCH 1889 }
—— N3N 1 T NP { N.YRMAMURD HMARCH 1883 )
—Z— N?N  N.YRHAMURN MARCH 1383 }

9
«Zr DECAY GAMMA-RAY TRBLE

) HALF DECAY GAMHA-RAY EMERGY |
NUCLIDE LIFE YIELD (%) : |
87 B-11E405 | 3.88E+05

BEér 2.583 H{  0.00 82.00

87

37Rb 4 .BOE+10Y

Bgz 5.11E+05_{_3.94E+DS§

400 T 95.00 D 0.00 57.30

8 S-11E+05 | 1.84E+06 | 0.50£+05 | 7.73€+08

338 108.1 0 0.00 §8.34 9(.37 0.1z’

BSZ 5.11E+65 | 9.096+05 | 1.71€+06 | 1.74E+D6 | 1.6BE«08 | 1.62E+06
40LT 78.40 H 44.700 93.01 a.11 0.13 0.10 0.07
83 5.11E+05 | &.88E+05 | 1.61E+08

40LT 4.18 1 7.97 89.50 5.62

89? E.11E+05 | 9.09E+D6

38 16.50 5 0.00 99.14

an -

39 83.70 H

a8g

EBST' 5z.70 8]

9[\?, 5.116+05 | 2.03E~-05 | 4.80E-05

39 3.19 H 0.00 97.55 .8t.00

93 S.11E<05 | 7.JBE+06 | 4.PEE-05 | 1.33E+0%

40T 0.81 3 0.00 a3 .50 16-55 1.21
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TRANSMUTATION CROSS SECTIONS

T T

Ty

T T T TR T T T T—T YT

T T T

MR T A R AR

pabe 1o MEES R EAT] B

T

1073 1072 1ot 1P 1o 1?10 1ot 10° 107
NEUTRON ENERGY [(EV)]

—@— N ({-JENOL-3T HARCH 1988 } —=R— NNP  N.YAMAMURD HARCH 1988 )
—*—=— NAR { N-.YAHMAMURD MRRCH 1985 ) —&—— N2ZNP [ N.YAMAMURD HARCH 1888 )
——" N3N ) ——¥— NNR_ ( N.YBHRHURD MARCH 1988 )
—>—— NZ2N [ N.YAMRMURZ HRRCH 1883 ) —H—— NZNH [ N.YAMAHURGD HARCH 1989 !
—_ NF’r1 { M.YAMRMURD HMRARCH 1889 ) —%—— NNP" [ N.YAMAMURD HMARCH 1989 )
— NP [ N.YAMAHURC HARCH 1989 1

g1
+oZr DECAY GAMMA-RAY TABLE

— 145 —

HALF DECAY CAMHR-RAY ENERGY
NUCLIDE LIFE YIELD ()
Bgz 5.11E+05 | 9.09F«05 | 1.71E+08 | 1 .74E+06 | 1.BEE«06 | 1|-62E+06
s07 T 78.40 H 44.00 95.01 0.77 g.13 0.10 0.07
sw 5.11E+03 | 9.09E+0S
39 16.50 S 0.00 EEISE]
g1 S.11E+05 | 1.ZDE~06
SSY 58.80 8] 0.00 g.30
gim 5.11E+05 | 5.§BE-CS |
BSY 50.30 M 0.00 gi.a0
S
39 §3.70 H
89
SBSF 52.70 0
$0m E,11E+D5 | 2.03E+0B | 4.BO0E+0F
38 3.318 H 0.00 97.§5 81.00
85 §.11E«05 | 2.32E+06 | 4.28E+05 | 1.33E+05
4027 081 S 5.00 83.50 16,65 1.7
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= TRANSMUTATION CROSS SECTIONS

T YT T T T T T T T T T T

T RU T T WY SR ETT] ! R

el e o L oatiiud Y DR S VTN T W T ETe| B S LY

103 1072 10! 1P 10! 102 10° 1 gt 1Q° 108 107 Lo
NEUTRON ENERGY (EV]

-——&—— NG { JENDL-3T MRRCH 1889 ) ———— N2?N [ N.YSMAHURD MARCH 19B8 ]
——~—— NNA [ N.YAHAMURD HMARCH 1989 ) ~—+— NP { N.YRHAHURD MARCH 1989 )
—&5— NA { N.YRMAMURO HMARCH 1889 ) ~—R—— NNP_ ( N.TRMAMURD MARCH 1888 )

N3N 1 1 —=— NNP" ¢ N.YAHMRHURD MARCH 1983 )

9
h-aﬁr‘ DECAY GAMMA-RAY TABLE

HALF DECARY GRMMA~-RAY ENERGY |
MUCL I DE LIFE YIELD (¥) |
g -
422!‘ i.50E+0BY
QE}Q 5.iIE+D5 | 3.04E-D4
Mh 13.60 ¥ a.00 100.00
K]
SESF 52.70 D
SEK? 5.11E+05 | §.09E+85
38 16 .80 S 0.00 9g. 14
9 5.11E+05 | 9.35E+05 | 1.415¢06 | B.51Ee0S | 4.49E+06 | B 44E4OS 9.13E+D5 | 4,93E+08 | 1.BSE+D5 | 1.13E+08
38 3.50 H 0.00 13.50 4,18 7.41 7.34 1.25 0.6 0.4 [ 0,36 0.24
g1 5.)1E+06 | 1.20E+06
EQY 58 .60 D 0.00 8.140
9im 5.11E405 5.56E+05
3sY 50.30 Ml o.co 54.90
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ot TRANSMUTATION CROSS SECTIONS

T T T T T T U] T T

=T T T T T T T T T T T TT T

TERTIN L o y bl TRREIN! FRTIn raanl vl

1073 1072 107t 1P 1! 108 102 1o
NEUTRON ENERGY [EV]
—&— NG { JENOL-3T MARCH 1989 ! ——t— NZM | N.YAMAHURD MARCH 13989 )
—a&—— NNAl  { N.YAMAMURG MARCH 1989 } —F—— NNP [ N.YAMAHURD MARCH 1989 )
—8— NA { N.YAMAHURO HARCH 19B% ) —z NPE3 { M.YAMAMURD MARCH 1989 )
— N[ l i — NN t }
N3aN™ ¢ ) —x-—— N2NA i N.YRHAHURD MARCH 1988 }

g4 .
«0Zr DECRY GEMMBR-RRBRY TABLE

HALF DECAY GAMHA-RAY ENERGY |
NUCL IDE LIFE YIELD (%) |
9& §.11E+05 | 7.67E+05 | 7.24E:G5 | 2 .85E+06
4027 5.50 D .00 54 .80 44.27 0.2+
QﬁQ - 5.11E+05 | 2.36E+06 | 2.04E+0F
Mb 86-70 H 0.00 25 .65 2.40
QSN 5.11E+05 | 7.68E+05
41b 35.00 o 0.00 59.82
8q
388[' 28.80 Y
g
39 53.70 H
91 5.116+05 | E.56E+05 | 1.07C+06 { 7.60E+06 | 5.S3E+06 | B.5IE+06 | 9.28E+05 | B.52E+06 | B.20E+DE | Z.76E+OE
356{' 8.70 H 6.00 B.12 33,60 29.01 7.76 471 3.98 2.89 1.74 .43
g1 E.11E4+05 | §.GGE+08
39 50.30 [ul o.0n 94.580
g1 5.11E+05 | 1.20E+06
SQY £8.80 D 0.00 9.39
g S.11E+05 | 7.57E+0E | S.47E«06 | |.0PE+06 | B.BOE+0G | 1. 45E+08 | 1.43E<05 | 2.19F-06 | 2.1BE+D6 | 1.20E+06
38 10.10 H 0.08 §.680 1.85 1.40 0.61 0.4 0.24 0.17 D.18 0.19
.SSZ
Mo dy 1 .GOE+DBY
93& 5.41E+05 | 3.04£-04
41b 13.60 Y 0.0t 100.00
94 - 5.11E+05 | 9.196+0% | 1.14F+06 | 5-61E+06 | 1.67E+06 | 3.82E+DS | 7.BAE+05 | 2.14E-05 | 1-I16E~0F | 1-B9E+DS
BQY 20.30 M 0.06 E6 -0 5.05 4.98 2.43 2.04 1.42 0.57 o.7o 0.32
q2 B.11E+05 | 1.3BE+05 | B.E3E+05 | 4.31E+06 | 2.42E+05 | 1. {4E+06 | 6.GIE+D5 | 4.91E+05 | B.82E+05 | 3I.E2E+0E
3[8? 2.71 H 0.00 90 -00 3.52 3.85 2.98 2.80 0.37 D.25 0.14 8.0
<] G.11F+05 | S.3SE+06 | 1.41E.08 | B.G1E+06 | 4.48F¢05 | B.44E+05 | 9.136406 | 4.93€+06 | 1.BGE+05 | 1.13E+06
39 3.54 H a.00 13.90 4.92 2.41 2.3 L.z6 0.6% g.49 0.38 0.24
g9m 5-11E+05 | €.09E+05
39 16.50 S 9.00 95.14
89
3000 5z.73 O
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i TRANSMUTATICON CROSS SECTIONS

T T T T T T T T T =TT g TTTTT T T T
E i I T T ! T T

T

LR AL

T

T '””'5

1o Lol ol Lo el ool ool Lol il
103 1072 107! e 10t 108 103 14 1 108 {08
NEUTRON ENERGY [EV)
— o= NG { JENDL-3T HARCH 1989 ) —t—— NZN ( N.YRMAMURD HMARCH 18883 ]
—&—— NNA { N.YRHAHURD HARCH 1989 } —F—— NP ¢ N.YAMARMURD HRRCH 1883 1
——fB— NA { N.YRHAMURD HMARCH 1988 ] ——— NHE3 ¢ ]
——— ND I ) —— NNP 1 M.YRMRMURD MARCH 1883 |
—&—— NAN [ N.YAHMAMURD HARCH 1589 }
98.
sZr DECRY GAMMA-RAY TRBLE
HALF DECAY GAMHMA-RRY ENERGY
NUCLIDE LIFE YIELD (2}
37. S 11E+05 | 7.43E+05 | E.0SE+06.] 1.1BE+06 | 3.56E+05 | 6.02E+05 | 1.026+08 | 1.36E08 | 1.76E+0 | 2.54E+408
4OZF 17.040 H 9.00 92.-80 5.07 I .65 ! 2.28 1.3% 1.35 1.3 1,38 1.26
§7m 5 11E+05 | 7.43E+0%
4 le 1-00 i 4.00 97.90
97 5.11E«05 | B.5BE.D5 | 1.DPE+DE | 1.27E-06 | 1.52E.D06
. 41Nb 72.00 M g.09 98.20 1.08 0.16 g.12
[ a2 5.11E-05 | 1.98F-08 | 93.53£+05 | 4.33£-05 | 2.42F+08 | 1.14E+05 | 6.5IE+05 | 4.91F+05 | 8.97F+05 | 3.52F+05
! 368[' 2.1 H 6.00 8.0 3.62 3.35 2.88 2.80 0.37 0.76 010 0.07
92\{ B.11E+05 9.35E-0S 1.41E+0B E.51E-05 4.449E+05 B.{4E+0E 9.313E+05 4,33E+0B 1.85E+06 | 13E-086
39 3.54 H 0.00 13.93 4.79 2.0 2.34 1.26 D.53 0.48 .35 0.24
a3 5.11€+05 | 5.90C+DS | B.96E+0S | 8.98E+05 | Y.10E+05 | L.GAE+0F | 1.27E+0F | 2.B0E+@h | 1.70E~05 | B.45€+06
351‘_ B.50 M o.0o 73.00 25.48 24.74 21.42 18.85 B.10 7.79 4.1 3.53
93 B.11E+405 2.87E+05 §.47E+05 1.92E+406 5.80F+06 1.46E+0B 1.49E+D08 2.18L+08 2.18E+0E {.20E+0B
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101 5.13E+06 | 9.07E+05 | B.4SE+06 | 1.27E+06 | 1.B4E+06 | 5.966+05 | B.326.06 | 7-15E.06 | 1.B0E+06 | 6.27E+0F
43TC 14.30 M 0.00 B8.00 6.04 2.87 1.70 1.18 1.03 0.89 0.85 0.39
gam 5.11E+05 | 1.41E+05 [ 1.43E+05
45TC 5.02 H .00 85.00 6.4t
ga
agTC 2.14E+Q5Y
a7 S.11E+08 | 7.43€+05 | 6.0BE+UE L.15E+06 | 3.55E+0% E.02E+D5 | 1.0ZE+05 1.36E+06 1.76E+DE | 2.54E+DE
4(12[' 16.90 H g.00 52.80 5.07 2.85 2,28 1.38 ) .35 1.35 1.38 1.25
87m G.11E+05 | 7.43E+05
AENb 60.00 S .00 97.30
10
.j\!b 1.01 S
g7 5.11£+06 { B.GBE+0E | 1.07E«QE | 1.27E+06 1.525-05!
Ale 72.10 i G-no 58.20 1.09 0.18 0.2
8= 5.11E+05 | 7.57E+05 | 7.24E+D6 | 2.36E.05
4Er 55.50_ D 0.00 54.80 16,27 0.21
9% 5.11E-05 | 2.36E+05 | 2-DJE+03
41 b B6.70 H 0.00 25,55 2.40
g9 ; 5.11E+05 | 7.55E+08
41 b 35.00 8] 000 95.82
9§4 5.11E+05 | 1.41E«D5 | 7.359E+D5 | 1.B1E+-05 | 7.7BE+05 | 3.66E«05 | 4.0BE+04 | B.235+05 | 8-GIE+O6 | | .S9E+05
4710 56 .02 H 0.00 §g.37 12.60 5.33 5,43 1.36 .83 0.4 .10 0.01
9am
|
«Nb 2.80 M
qa " S.11E.08 | 9.77E.04 | 1.38E408
ANING 15.00 s 0.00 90.00 30.00
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CROSS SECTION

P

JAERI—M 91—109

TRANSMUTATION CROSS SECTIONS

At

T T

T T

TR B e e e A L) e B ) e AL L LS S R R L e R
1 F '
O T T
F
a7 F
|0 I S g ——
E
10 [T
L0 2 D o e TTET e
3F
10 7 L o e e e mmm e mm oo
£
4 F
o I IO RSN RIS PR
E
o S SR PRES PO PR o
Sl R
o
108 e
o
10 oo
SR
I oy e vl ol e el vl sl i
1073 1072 107! 1P 1at 102 103 10 1P 108 107
NEUTRON ENERGY (EV)
O N2N | SINCRO5 MRRCH 1880 1 ——*—— NG [ SINCROS MARCH 1890 )
—*— NNR ( SINCRDS MRRCH 1980 ] —"—NPH I SINCROS MARCH 1950 ]
—E—-NNPH( SINCROS MARCH 1980 1 —F&-—— NP t SINCROS HARCH 1890 )
——¥— NNP" 1 SINCROS HARCH 1980 1 —=——" NA ¢ SINCROS HARCH 1980 @
méj
.4 DECAY GAMMA-RARY TARBLE
HALF DECRY GRMMA-RAY ENERGY
NUCL IDE LIFE YIELD (41}
WR 5.11E+05 | 3.97E+04
4 h 55.10 M 0.00 0.07
e ' B.11E+D5 4.-75E«05 5.31F+05 §.97E+0% T.67E+08 1 .0SE+08 §.11E+D6 4. 19E+06 E5.28E+06 1 -IDE*@
4?0 ¢-80 Y 9.00 94 .80 55.83 43.51 94.13 34-13 1898 4.38 5-20 4.58
102z, S.14F+05 | 4.75E-05 | 5.2BE+05 | 4.6SE+05 | 3.10£+06 | 5.57E~05
<a\h 205.0 D 28.00 45.00 4.4 2.93 2.85 1.93
17 5.11E+05 2.98E+0D 5.-30E+D5 Z.70E+05 5.B6E+05 1.23E+08 7 -24E+05 L.20E+08
AEIIE)d 8.50 H 0.00 18.00 11.30 5.03 3-22 z.14 .84 1.42
10 5.11E+05 | 9.07E+05 | G.4SEeOS '
ARh 4.34 [n] 0.00 §7.00 4,20
1a B.11E+0F 1.27E+05 1.98E+05 3.Z6E+Q5
AEth 3.30 Y 12.80 70.00 67-30 12.81
103 5.11E+0B 9.97E+04 3.B7E+0F
4;0[{ 17.00 0 o.01 n.€8 .02
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. P TRANSMUTATION CROSS SECTICNS

4
10 T T T T T T T T T TTT TT T T T T T T T T T T T T T T

L SRR YTy T PRI BT SR ST MR ST SRR ol
1073 1072 10! 1P 10! 102 108 10° 10° 108 107 108
NEUTRON ENERGY (EV]

~—*— NG ( SINCROS HMARRCH 1980
—— NF’r1 { SINCROS MARCH 1990
—F—— NP [ SINCROS MRRCH 1890
—=Z = NA t SINCROS HMARCH 1990

—&—— NZN | SINCROS MARCH 1380
—&—— NNA ¢ SINCROS MARCH 19390
— &= NNP SINCROS MARCH 19890
—— NNP" ¢ SINCRGS MARCH 1990

54 DECAY GAMMA-RAY TABLE

r HALF DECAY GRHMA-RAY ENERGY
NUCL IDE LIFE YIELD (%)
mso 5.11£+05 | 9.97E+04 3.57E+05 |

4 d 17.00 [»] 0.00 n.EE 002

102 E.11E-05 | §.97E-04

tRh 56.10 M 8.00 0.07

to 5.11E+05 | 5.G6E+05

4Rh 42.30 S 0-00 2.00

m;Q % 1lEe0s | 5.50E+05 | S.14£.04 | 7.75Ee04 |

4 h 4.34 M 0.00 100.00 48,30 [ 7.32
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Abundance
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JAERI—M 91—109

¢ oy TRANSMUTATION CROSS SECTIONS

T Ty T T T T T T LELELRR AL T T TT T TTTT

T T YT T T T T

R

T

@)
i =)
AR AL

RTINS I R W PUT] | B B |

el vl L1l S RINT BN ATt el

3 1072 1ot 1? 10t 102 103 107 1° 10° 107 1P
NEUTRON ENERGY (EV)

{ SINCROS HARCH 1890 } o NG ( SINCROS MARCH 1930
- NNAR SINCROS MARCH 1890 7 NP ( SINCRDS MARCH 1880
( ) (
( ] (

SIHCROS MARCH 1580 ——— np" SINGRNS MRRCH 1990
SINCROS HARCH 1990 —Z— NR SINCROS HRRCH 1990

B4 DECAY GAMMAR-RAY TABLE

DECRY GRAMMA-RAY ENERGY

HALF
NUCLIDE LIFE YIELD (%4}

19 5.11E+05 | 6.GBE+DS

4Rh 42 .30 S 0.00 2.00

ioz, 6.11E+05 | 6.55E+06 | B.14E+04 | I.IBE«04
-t&Rh 4.34 M 0-00 100.00 18.30 2.52

10 §.[1E+DS | 9.19E+05 | 3-06E+OS

43?]’1 35.40 H c.00 19.00 5.07

105 5-11€.05 1.29E+05

4L:Rh 45 .00 5 0.00 20-09
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=¥ TRANSMUTATION CROSS SECTIONS

T TR T T T T T T T T ||w|||§

10

T T T T T T T T T T T T T T

1T il el il a0 il el e e R
1073 1072 107! 10° 10t 102 10° 1ot 10° 108 107 108
NEUTRON ENERGY (EV]
—&— N2N sINCROS MRRCH 1880 ) —e— Ng" 51NCROS HARRCH 1890 ]
—&—— NNR | SINCROS HMRRCH 1990 1 —F— NP ( SINCROS MARCH 1880 ]
—&— NNP SINCROS HMRRCH 1980 ) —=— NP SINCROS HMARCH 1980 )
—— NNPM | SINCRDS MRRCH 198D ) ——— NA t SINCRCS MARCH 1980 )
—&— NG ! SINCROS MARCH 1930 )
10
"Pd DECAY CAMMA-RAY TABLE
] HALF | DECAY GRAMMA-RAY ENERGY |
NUCLIBE LIFE { YIELD (%) ]
10 G.11E+0% l §.19E+05 H-UE%
43_'\7"1 35.40 H 0.00 19.00 5.07
105, 5.11E+D§ | 1.29E+05
4?[\ 45.00 S .00 20.00
19 5.11E+05 | 2.14E+0S
4;5d 21.30 5 0.00 66.00 )
10
__4!1bd 5.50E+07Y
10 G.11E+0% 5.12E+08 BE.2Z2E+CS 1 -05E+06
Lg?h 29.80 5 0.00 19.00 5.79 1.50
106~ §.)1E+08 §.12E+0S | 1.05E+08 7.16E+05% 4. 6lE+05 I 5.1GE+UE B.ZGE+0S 1-13E406 4.23E+05 B .OSE+0%
AERh 130-.0 M 0.00 65.40 30.87 25.20 24,45 ! 20,39 13,74 1956 13.38 13,13
102 5,.,11E+D5 4.97C+05 5.1DE+GS
ARU 30.40 D 0.00 8. 40 5.44
103n §.11E+08 5.97E+D4
ARh 56.10 M 0.00 0.07
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TRANSMUTATICON CROSS SECTIONS

T

T T T

T T L L R

T

T T

T T

T YT

aul ao el

T

T

|

pavnl

T

Sk ST TIT BT R PoT NI AT R SN E Arer R .
102 1072 107! 10° 10! 102 103 104 105 106
NEUTRON ENERGY (EV)
& NZN_ 1t SINCROS HMARCH 1990 J ——nNg" SINCRBS MARCH 1250 1
—a— NZNM SINCROS MARCH 1990 } —F NPH ( SINCRES MARCH 19s0 1
—&F— NNA 5INCROS MRARCH 1980 } —=Z—— NP { SINCROS MARCH 1990 )
—¥— NNF 1 SINCROS MARCH 1980 1 -—¥— NA t SINCROS HMARCH 1990 ]
s NG ( SINCROS HARCH 1990 i

“Pd DECRY

GRMMA-RRY THRBLE

— 177 —

HALF OECAY GAMMA-RRY ENERGY
NUCL1DE LIFE YIELD t¥) |
i S.11E+05 | 7-14E+08
.-.Pd 21.30 3 G.00 £8-00
107
A.EPd 5.50E+Q5Y
ig S.11E+05 | 9.035¢05 | 3.92F+05 | 3.126.05 | 3.4BE.05 | §.22F+05 | B.70E-05 } 3.67E+05 | 2.78%+05 | 5.6BE+DS
4;}_\>h 21.70 M G.00 §5.80 8.75 4.9 2.27 2.26 2.22 L.51 1.70 1.15
168 5-11€+05 | 1.88E+05
4Pd 4-69 [l 0.a0 56-10
108, S.11E+DE | B.47E«06 | 8.80£+04 | 3.1J€+05 | 7.92E+05 | 4. \BE+0E | 6.36E«D6 | 6.02£+05 | 4.13E+08 | 7.02E+06
n;pd 13.43 H 0. 3.82 3,50 1.32 i.62 1.63 1.48 1.24 .84 B.51
109z 5.11E+05 | 6.B0E+04
-l'\qq 38.80 Sl o.mm 3.60
10Ez,
th 5-00 M
1o 6.11E+06 | 4.46E+05 | 5.81E+05 | 9.47E+05 | 9.01E«05 | B.15E+06 | 4.0FE+05 | 4.97€405 | 9.31E40F | 1.23E+05
43?"] 15-80 S 0.00 100.00 5851 4963 90.4% z1.78 27.58 22.43 8.92 7.92
10 E.1LE«DS | 7.24E+05 | 4.BQE.05 | 6.76E«05 | 3.16F+0F | 2.63E<05 | 1.30E-06 | 3.93E+05 | §.76E+05 | 4.14E+05
43?[] 4.44 H 0.00 48.00 17.83 15.88 il.28 8.8T 5,78 3.83 2.54 2.8
108, 5.11E-05 | 1.28E+0S :
4Rh 45.00 S 0.06 2000
104 5.11E+05 | 3.19E-05 | 3.DBE+0§
4Rh 35.40 H 0.00 Lg.00 5.07
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TRANSMUTATION CRGOSS SECTIONS

T T Ylli\[r!

T T

T

i

T T

Lol

[N AET]

1

T T T

oataud Ll

T T

v

T T TT

vl

T

=TT

T =T TTTTT T T T T

sl

TR

102 1ot Loe 1o 102 103 1ot 10°
NEUTRON ENERGY (EV3

— & N2N_( SINCRO3 MARCH 1880 ) —— NG I SINCROS MRRCH 1930 )

—a—— NZN SINCROS MARCH 1880 } —4 NP [ STNCRDS HARCH 1850 1

—8— NNA SINCROS MARCH 1880 ) —F— et SINCRDS MARCH 1880 )

—*— NNF I SINCROS MARCH 1880 ) —Z—— NR ¢ SINCROS MARCH 1880

il

P DECAY GAMMA-RAY TABLE

HALF NECAY GCAMMA-RAY ENERGY

NUCLIQDE LIFE YIELD (X))

10% 5.11E+05 | 1.B3E.08

4z}5d 4.-59 H 0.00 56-10

1

fRu 367-0 D

10 5.}1E+05 | 5.12E+05 | B.2RE+05 | | .0SE+36

AEERh 29-80 S 0.00 15.00 §.79 1-80

10 S 11E+05 | 1.54EeD5 | 0.49E<0§ | 4.62E«05 | 3.74Fe05 | 4.05F-05 5.79€+0% | 1.27E<06 | 1.D4E+06 | 4-BSE+QS
A:RLI 4.20 H 0.0, 100-00 5C.00 40.00 33.00 24-00 z4-00 2100 19.00 13.00
107 S 11E+05 | 3.036+05 | 3.87E+05 | 3.12€+06 | 3.48€+06 | 3.22E+0% | E.702+05 3.67E+05 | 2.78E«05 | 5-8BE40S
dERh 21.70 i 0.00 £5.30 #.75 4.78 2.27 .26 .22 L.51 1.78 1.18
107, 5.[3E+05 | Z.14E+06

AﬂDd 21.30 5 0.00 6B.00

1t  31E.05 | 5.69E<04 | 5.E0€.D5 | | 46E<08 | 1.30EsD6 | 7.05Ee04 | B-B1F+0% 2.77E+05 | §.47€+06 | B.23E+CF
4Pd 22.00 Jul g.00 53.83 D.6c 0.71 0.6% 0.5 0.55 G 4d 0.35 0.31
111m E.]16+05 | B.§9E+D4

4'9(1 55.00 5 .00 6.53

i1t §.116+05 | 2.45E+D5 | 1.BIE+OS

-uﬁd 49 .60 M 0-00 94.20 31.08

111 5.J1E+05 | S.42E+05 | 2.46E+QS

A'Fi(} 7-45 o} 000 0.50 010

108 5.11E+05 3.276+05 | 2.91E+05 | 2.49E+05 1.18E+08 L.51E«05 | 2.15E+0%

ARh 30.00 S 0-00 5200 22.32 13.89 1z.21 2.23 1.85

1ag 5-11E«05 §.47E+05 B.80E+04 3.11E+05 7.82E+08 4-16E+D5 5.36E+0% E.OZE-DSJ 4. 13E-05 t 7.02E+06
4£Pd 13.43 H 0.00 3.52 3.80 3.32 1.82 1.53 1.48 1.24 I .84 0.53
109 5.11E+05 B.80E+D4

d‘.ﬁf{ 39.80 S 0.09 3.60

110 5.11E+05 §.74E+05 5‘45Et051 4. 40E«D5 &.BEE-QS } Q.,04E+05 3.88E.058 E.35Eou5i E.B4E+CS l 6. 54E+05
asRh 28.00 S 0.00 02.00 46.00 3p.00 l 25.00 22.00 7E.00 21.00 17.00 34.00
12

d}?d B6.50E+08Y
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. A TRANSMUTATIGN CROSS SECTIONS

T T TTTIT T T T T T T =TT

coannl sl syl eI IEUWEIN A 1

107!} el 10! 102 108 10 1o 108 107 108
NEUTRON ENERGY (EV)

JENDL3+YAHARMURD HMARCH 1983
. ¥YRHAMURO MARCH 18BS -YAMAMURD HARCH 1989
YAMRMURD MARCH- 18869 -YAMAMURD MARCH 1889

—9— N2N N ) t

N 1 LN

N ) ]

N.YAHRHURG HKARCH 1369 ) —X— Nfi_, | N.YRHAMURG HARCH 1389
N ) N

N 1 t K

J )

ae— 7N
—B— NNRA

{ LYAHAMURO  HRRCH 1989

(

{
—x— NNRT ¢

{

{

4

— NN;‘ .YRHAMURD HKARCH 1989 ——sa— ng" .YAHAMURD HARCH 18A8%
—+— NN .YAMRMURD HKARCH 1989 —+—— HNZNP .YAMAMURD HARCH 1888
—F— NG ENOL 3+ YAHARMURD MARCH 1989

““B: DECAY GAMMAR-RAY TABLE

HRLF DECAY CAMHA-RAY ENERGY

NUCL IDE LIFE ) TIELD 1%

106 S.11E+05 | B.126+05 | 5.23E.05 | 6.17E«06 | B.73E+06 | 1.056+06 | 1.328406
A'HQ 24.00 M| zpo.eo 17.00 0.27 - g.18 0.7 0,17 0.10
10Gx £ 1lE<05 | B.12F+05 | 1.0SE+06 | 1.17%-05 | 4.S1E.0F | 6.1BE«06 | 7.4B€06 | 1.§3E+06 | 8.25€.05 { 4.06E-08
4‘9[] 8.51 o] 0.00 8625 28.75 29.20 28.4% 2117 20.80 16.43 15.48 13.54
103 5.11E+05 | 3.97E04

4Rh 57.00 M 0.00 0.07

1075 5.11E-09 g.3tE+04

A‘RQ 44.30 & 0.00 4.50

1082 5.11E+05 4.34E+05 E.14E+0S T.23E+06 T.94E+04

LHQ 127.0 Y| g.00 g0.58 ER 83.80 6.59

10 5.11E+D8 5 .56E+05 B.J4E+04 T.76E+04

dﬁh 4.34 M 5.00 100.00 tg.30 2.92

103 E.11E+05 | 5.33E+05 | 4.34E406 | G.19E+OR

A'h['l 2.37 M o.s8 1.78 .50 0.26

10 5.11E+05 | 5.BGE+OS

4Rh 47 .30 S 6.00 2.00

107 E.11E+05 | 2.14E+05

Al:Pd 21.30 S 0.00 £8.00

107

AEPd 65.50E+07Y
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'f.’?p}g TRANSMUTATION CROSS SECTIONS

T T T T T T YT T T T

M T T T T T T T
N [ I

rtsrnl sl 1l

FNENETT] B

1073 1072 10 e 10 107 108 1ot 107
NEUTRON ENERGY (EV)
—&— NZN JYAMAMURD  MARCH 1589 —=— Nt JENDOL3+YAHAMURD MARCH 1389

1
N.YAMAMURD MARCH 1388 ]
N.YAMRMURDO MARCH 1588 1
N.YRHAMURD HARCH 1989 !
N .YAMAHURD MARCH 1983 ]
N.YAMAMURO MARCH 1989 |

)
.YAMAMURD HABRCH 1983 )
.YAMAMURG HARCH 198BS }
_YAMAMURD MRRCH 1969 3 —¥— Nﬂn
1
}
)

ZZzTZZ

N.YAMAMURD HARCH 18989
MN.YAMAMURD MARCH 1S8B9
JENDL3+YAHANURC MARCH 1883

109
~Hg DECAY GAMMA-RARY TABLE

HALF BECAY GAHHA-RAY ENERGY
NUCLIDE LIFE YIELD [#)
19 £.116+05 | §.12£.05 | 6.22E405 | 1.35E+06
ag?h 28.80 3 n-00 19.00 5.78 1.50
1ac §.115+05 | §.126+D5 [ 1.0BE-08 | 7-1GE+C5 | 4-61€+06 | 6.16F+0F | B.26E«05 | 1.l3E-06 | +.26E.05 { B.0SE~05
AERh 130.0 & 5.00 86 .40 30.57 28.20 24.45 28.39 13.74 13.55 £3.38 19.13
1aes S.11€+0% | 4.94E<05 | &.14F+05 | 7-23E-08 | 7.94E+04
-‘.'HCI 127.0 Y 0.00 50.58 B9 .80 88.50 .59
1052 S.11E+05 | 1.29E-05
4;Rh 45.00 M 0.0 20.00
108 5.116+05 | 6.33E+05 | 4.34E+D5 | G.19E+05
49[} 2.37 H 1.58 1.78 0.50 0.25
lusR 5.11£408 3.19E+05 | 3.0BE+DS
4f h 35.38 H 0.00 15.00 5.07

10
df}?d E.50E+87Y.

10%n B.11E+D5 1.B9E+05

zr]:’ 4,68 Iyl g.69 E5.10

158 S.116.¢5 | 2.475.i8 6.Cpz-c5 | 4.1zs.05 | 7.pez.p5 |
d 13-43 Bl o.00 3.52 12 | os | 0.5 |
109z 5.11E+05 | §.005+04

42gﬂ 38.B0 S 0.00 3.60

110z 5.11E+05 | B.SBE-D5 | B.5SE<05 | §.376<05 | 1.38E+06 | 7.64E+D3 | 7.07E+05 | {.50E«06 | 6.78£-85 | &.1BE+DS
4HQ 252.0 o] 0.00 9i.4] 72.31 3¢.28 24.68 22.21 15.32 13.23 10.58 7.28

119 5.i1E+05 | 6.506-D5 | B.16E-0S | 1.136~0G | 8.126-05 | i 40E-06

d'Rﬂ 24.40 5§ 0.00 4.52 .04 n.02 1.0l .01
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Y TRANSMUTATIGN CROSS SECTIONS

T T T T T LS L I A LR R T

LA R R L T T T TTTTTT

T T T T

Lol

sl el a e

It FENTEETT] B G SR RTT |

103 1072 107! 10° 10! 102 10° 1ot 108 108
NEUTRON ENERGY (EV)
—&— NG { JENOL-37 MAY 1989 ) —+=— NNP ( N.YAMRMURD MARCH 1383 I
—4—— NA  ( N.TRMAMURD HARCH 1389 ) R~ NP, ¢ N.YAMAMURD MARCH 1989 !
ND [ ) — = NP 1 N.YRMAMURD MARCH 1§88 }
N3IN B ——¥—— NNR, { N.YAHAMURD MHARCH 13BS 1
( ) (N 1

“YAHANURD MARCH 1983

—%—— NZN N.YAMAHMURG HARCH 1989

“Cd DECOY GAMMA-RRY TRBLE

HRALF DECRY GAMMA-RAY ENERGY —l

NUCL IBE LIFE YIELD (%) |

10 6.116+05 | 3.57E+04 | 2.67£408

43:>d 17.00 D 0.00 0.£8 0.0z |

1032, B.I1E+D5 | 3.57E-04

aRh 57.00 M .00 0.07

104, S.11E+05 | B.95F«04 | 7.09E+0%5 | 5.58€+05 | B.68E+04 | B.2BE+05 | 1.24E«05 | 1.50E+05

AECd 57.00 M 0.00 47.10 15.56 .36 2.47 2.18 0.38 0.11

1042, 5.11F+05 | 5.55E+U5 | 1.24E+U6 | 2.PBE+CS | 1.7HE-05 | 7.85E+05 | 1.72E+06 | 1.34E+05 | 2.14E-06 | 3.ZiE-06

d'qu 23.80 M| zoa.oc 60.50 2.57 1.55 3.39 1.29 1.16 110 1.08 0.g7

1a¢ 5.11E405 | 5.65Z+DS | 7.576+05 | 9.41E+05 | 9.25E-05 | B.5ME+O0S | 7.BSE+0F | 7.SUE«DE | 1.346+D8 | 8.23E+05

KHQ G6.00 M| 7n0.00 32.10 54 .86 23.02 12,43 13.02 9.3 7.72 717 6.52

165 6.11E-CS 9.62E+DE 3.47E-05 1.30E+06 E.07E+D5 1 .ESE+0B 4.338+05 1.39E+06 1 .BBE+06 2.33E+06

ALCd 55.00 M]  zo0.00 .13 4,24 a1 3.78 3.57 2.84 2.72 2.07 2.00

108 5.I8E+05 | S.12E+06 | BE.23F+05 | B.17F+DS5 | A.73E40S | 1.0BE+06 | !.22E+0E

A'HQ 23.88 Ml zom.03 17.00 g.z7 0.1% a.17 0.17 8.10

1062, . _5.3AE+05 | 5.12E+05 | 1.08E+06 | 7.17E+05 | 4.51E+08 | B.IGE+05 | 7.48E.05 | 1,GIE+06 | B.76E+05 | 4.0B£+03

Pemit §-50 0 0.00 88.25 23.75 29.20 20.439 2111 20.00 16.43 15.48 13.54

107 §.14E+0S | 8.91E+04 | B.26E+0F | 7,97E+05 | 3.Z5E+D5 | 4.29F+05 | B.9BE~06 | B.97€+08

4!.Cd £-48 H 0.48 4.82 0.1§ 0.08 9.03 0.03 0.01 0.01

1072 S.11E+05 | 3.91E+G4

4-ﬂq 44.30 S 0.00 4.80

108~

-'.'QCI 7.23 M

108, 5.13E+05 | 3.45E+05 | 7.POE+05 ] 4.435+05 | 6.456405 | 4.426-05 | 3-19€+05 | 3.32€+05 | |.08E«06 | [.78E05 1

110 41.30 D .00 43.12 121 | 2.0 12.00 6.76 4.52 5z | 4.2 z.B4
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e TRANSMUTRTION CRCOSS SECTIONS

T T T T T T

10 T T Ii!IIlI T T iTllllI T T il\lli} T T l\ll.l" T T I\ltlll T T \|Y7ITJ T T I\1i”i T

I
vl el i1kl

JEPERTIT B S AR NI URTET! B SN ETTS B SN RT3}

FUTRETYS DR IR T T | L

1073 102 1000 1P 1o 102 108 a0t . e 108 17
NEUTRON ENERGY (EV)

1 —o— NPT
1 ~—*— NNP 1
) ——F— HHNA, |
} —=— NNP" ¢

YRMAMURD MARCH 1889

—&— NG JENDL-3T MAY 1989 M.
N.YRMAMURD MARCH 18988

N.

N.

1

—*=— Nf [ N.YRMAMURO MARCH 1909
{ YRHAMURG MARCH 1889
(

YRAHMRHURO MARCH 1889

B N2ZN N.YRMAHURO HARCH 1989
——— NP N.YAMAHMURD MARCH 1989

"l DECAY GAMMA-RAY TRBLE

HALF DECAY GAHMA-RAY EMERGY
NUCLIDE LIFE YIELD (%)
i0 5.11E-05 | 8.80E+04
4td 453.0 a| 0.00 5.79
1082 5.116+05 | 5.80F-04
-s:H(] 39.20 S 0.00 3.50
107 §.11E+05 | B.30E-D4 | B.29€.05 | 7.87E+05 | 3.25F.05 | 4 23E+05 | 8.98E«D5 | 5 97E.05
AFCd .49 H 0.46 1.62 G.16 0.06 g.t3 0.03 0.01 0.61
107 5.116+05 | 8.31E-D4
dtﬁﬂ 44.30 S 0.00 4.60
108 S.11E+05 6.33E+05 4.34E+06 E.19Er05
4'9‘[] 2.42 H 0.56 1.15 0.50 .76
108, 5,11E+05 | 4.34E+05 | B.14E+05 | 7.23E+05 | 7.54E+04
A'qu 5.00 Y 5.00 90.58 9380 89.80 5,69
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e TRANSMUTATION CROSS SECTIONS

T T T T T T YT T T TR T T

E T T T
1

T T T — T

L U
10 [ e e e o e e e tm i m
10 e o e e o o o e e e e m e e e e Ammm e m e m A e mm e S m S — - o oS m e M= s =S
Pt 1k SO IR
C: -4
1 E e e o e e e e e e mmmm—mmmmm—me e
a8 -5
1D o e mmm e e mm e ————m——— e
0 L e e e m e mmmmm e mmmmmmmm o
]
0 T o e o e e e e e m MM mm—mmmmm e mm e — e memm =
b
T I RS PR R PSS S SRS
L
I P PP PR R R
U’) -
U')]D _____________________________________________________________________________
o, -1
AL R b LR Rt Rl
[ 48]
Y RISV ERIPIIPI PR R PR S A S EE EEEEE
O VUGS ROII IS BREE Y. ST P
B U USRI EUUSIS MIBPASEESRPIRS E ST
-1
[N I RSP L S S R E il it el R
S AL ST PP DR P
S PRI SR IT B e Y R PT T SN IS RETt BN WET T S vond L
1073 1072 1ot 1P 10F 107 10° Lot L 108 107
NEUTRON ENERGY (EV)
—S—— NG { "JENDL-3T HAY 1988 ) ~—¥—— NNP ( N.YAMRHURO MARCH 1988 1
—— NR" | N.YRHRHURD HMARCH 1889 ) +NN@ [ N.YAMAHURD HARCH 1888 1
—&— NA [ N.YRHRMURD HARCH 1989 ) ——¥~— NG 1 N.YAMAMURD HARCH 1589 1
——— N3N 1 —¥— NF n ! N.YRMAHMURD MARCH 1888 1
—— NZN | N.YAMAMURD MARCH 1989 ) —%—— MNNP" ( N.YARMRMUROD MARCH 1988 }
—P— NP t N.YRMAMURQ HMARCH 198% !
LISC
4 DFCAY GAMMA-RAY TRBLE
. HALF DECRY GAMHA-RAY ENERGY |
NUCL IDE LIFE YIELD 1#3 i
lﬂ'r3 5.11E+058 2-J4E+05
41 d 22.400 S 0.00 68.00
109 S.11E+0% B.A0E+D4
4:[:d 453 .0 a) 0.00 1.79
149 5.11E-0% B.BOE+04
4'@(] 38.720 8 0.69 3.60
mjj
4 d §.50E+0BY
H:fz §.11E+O6 2,46E+0E I.BLE+0F
4 d 48 .60 M 0.00 9¢.279 31.03
ll?ﬁ 6.1JE+OB E.5BE-DE §.06E+0S 8.37E+06 1 .33E+D6 7.B4E+05 7.07E+D5 | .50E+06 ! E.78E+08 f B.18E+0E E
4710 252.0 8] 0.00 94.41 72,84 84.29 24.65 22.27 16.32 19.23 10.58 7.28
Il[h E.S1E+D% E .EBE+05 B.1BE+05 1. 13E+06 B.12E+0% | . 4BE+08
Emit| 24.40 8 0.00 4.52 0.0¢ 0.uz2 0.01 0.0
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TRANSMUTATION CROSS SECTICONS

BARLAMI T T TR T YT L T T T T T T T T T T

ol L1 el e aanl Lovov sl Lo syl PRI IR TR e FFWUTIN ool
1072 1p! 1ce 10! 102 102 1ot 109 108 107 0
NEUTRON ENERGY [(EV)

JENODL~3T RHAY 1383 —Z— NZNP

N.YAMAMURD MARRCH 1989 —¥— NNA
—— NZNR
NN

.YRMAMURO MARCH 1989
.YAMAMURG MARCH 1989
LYAMAMURD MARCH 19089
.YRMAMURD MARCH 1989
.YAHAMURO HMARCH 1989
YAMAMURO MARCH 1888

—&— NG
—*— NR
N3N o
R NZN ¢ "
( —E— NNP

{

t

— —+—— NKpaM

— s NpM
—R—= NNF

.YAMAMURD MARCH 1888
LYAMAMUROD MBRCH 1888
.YAMARMURO HARCH 18889

zzzz=Zx

} [
! [
1 [

.YAMARMURO MARCH 1888 i [
) [
} [
)

ZZZZ

'""{ DECcAY GRMMA-RAY TABLE

HALF DECAY CAMMA-RAY EWERGY r
NUCLIDE LIFE YIELD [¥) I
108 B.11E+05 | B.BDE+G4
-utd 453.0 0.00 3.78
1082 5.11E+05 | §.BOE+04
A'HG - 39.20__ 8 0.00 3.60
113, 5.11E+05 | 5.08E+04
.'.‘vqg 74.00 S| a.00 0.53
131 5.11E+05 | 3.4ZE+05 | 2-46E+0S
-:'Hq 7.50 D g.on [~ D.80 5.10
1115 5.11Ee05 | 2.45E+05 | 1-BLE+DS
dLCd 48 .60 hil 0.00 54.20 31.09
110, 5.116+05 | E.GBE+D5 | B.1BE+06 | 1,13E«06 | B.12E+05 | |.4BE+06
Aﬂq 24 .40 ] 0.00 4.52 6.04 .02 8.01 0.01
10
4&3‘6 6-50E+07Y
10 §.11E+05 | 2.14E+05
4Pd 21.30 ] 0.00 66 .00
1102 } G.11E+D5 | 6.58E+05 | 8.BSF.D5 | 9.37€.06 | 3.38E.06 | 7.64€-05 | 7.07E+06 | |.50E<06 | B.7EE.O6 | 8. iBE+05
4'.H€I 252 .0 0 0.00 94,41 72.8] 34.29 24.53 22.217 15,32 13-23 10.59 7.20
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TRENSMUTATION CROSS SECTIONS
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FEREIT] B

il

pa el

ol
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LEREREL

T

o1 xsaul

1073 1072 107!
—®— NG, { JENDL-3T
—*— NG { N.YAMANURO
— N3N ¢
=¥ NZN ( N.YAMAMURO
——t— NP [ N.YAMAMURQ
——— NNP [ N.YAMAHURO

“Cd oECAY

1P

10

1¢ 108

NEUTRON ENERGY (EVI

HAY 1989
MARCH 1989
HARCH 13983
HARCH [8BS
MARCH 19869

—#—— NA
——Z—= NNA

.YAMAMURD MARCH 1889
CYAMAMURE  MARCH 198%

.YAMRHURO MARCH 188§

N
w i N

e NZN“[ N.YAMAMURD MARCH 1888
N
N

)
)
]
) T #—— NN
) ¥ —NR
)

GAMME-RAY TABLE

.YRAMAMURE MARCH 1888

— 193 —

. HALF DECAY GAMHR-RAY ENERGY
NUCLIDE LIFE YIELD (4}

1123 S.11E+05 | 2.B4E-DS

41{:d 13.60 Y 0.00 0.02

11 5.11E+05 | 6.176+05 | §.38E.06 | §.07E+05 | G.95E.05 | 1.GTE+0B | P.11E«O8 | 1.31E~06 | B6.S3F+06 | 2.SIE+0F
Jﬂq 3.14 H 0.00 42.50 5.51 3.08 2.93 Z.80 2.38 t.18 1.08 .06
111z, S.11E+05 | 5.89E-04

r.\QCj 74.00 s 0.00 1.53

11t 5.11£+05 | 9.42E+05 § 2.46E+05

4'9[} 7.50 D 0.00 0.50 o190

11 5.11E+05 | 2.45E+D5 | 1.51E+D6

AECd 48 .80 H 0.00 54.20 31.09

1c B.11E+05 E.47E+05 B.O0E«C4 3.11E-05 T.B2E+08 4.16E+0G G.3EE+06 6.02E+06 4.13E+0Q3 7. 02E+06
AJDd 13.43 H 0.00 9.62 3.60 1.32 1.82 1.83 1.48 1.24 0.84 0.53
o8 5.11E405 | B.BOE+04

4',9[{ 39.80 S| .o 3.80

JLE 5.11E+05 | 1.BGE+05

4Pd 4.69 M 0.00 58.10
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TRANSMUTATION CROSS SECTIONS

L LA AR

T T T

T T

LR T

T

T

T

T

T T T T T T

T B TR ITT] BRI N UTTY N S AT U TY! SN RS W PTT] RS SIS UE I WS ST1 S S T W A VEr! L] T NI BRI,
103 1072 1ot 1? 10 102 103 1ot 108 108 17 1P
NEUTRON ENERGY [EV)
© NG M | JENOL-3T HRY 1883 ] F— NNP { N.YRMAMURD HARCH 1889 ]
N3NT 1 i —&— NHNA { N.TAMAMURD HMARCH 1388 )
N3N ) —>—— NZMNR { N.YAMAHURE HARCH 1988 )
—»—— NZMN ( N.YBMAMURQ HMARCH 1989 ! —E—— NNH ( N.YAMAMURD HARCH 1889 )
—<*— NR { N.YAHAHURDO HKARCH 1989 } ——¥— NP y ( N-YRMBHURD  HARCH 1589 )
—F—— NP !t N.YAHAMURO MARCH 1989 ) —=%—— NNA" [ N.TAMAMURD HARCH 1389 )
HBC
«£d DECAY GRAMMA-RRY TABLE
. HRLF DECRY GAMMA-RAY ENERGY
NUCL IDE LIFE YIELD [¥)
111z S.11£<05 | 2.4B£+05_| 1.51E+08
da[:d 48 .50 M 0.00 94.26 3t.08
113 S.11c+05 | 7.906+05 | 2.ESE-Q5 | 3.166+05 | 6.73E.DF | 6 81E-05 | 3.33E.05 | 3.39E-05 | 9.B9E.05 | (.19E.0§
4'9[] 5-37 H 0.00 9.00 1.52 123 1-11 0.72 0.58 0.5 0-43 0.40
113n 5.11E+05 | 2.64E+05
4ECd 13.602 Y 0.00 0.02
HEH 5.11E+03 6.37E-08 1.33E+08 &.07E+05 6.95E+05 t.8)JE+06 2.11E+06 1. 31E=06 &.51E.0% 2.51E+06
4711 3.14 H G.00 42.50 5.31 1.06 2.83 280 2.38 1.18 1-08 1-06
lﬂ}: 6.11E+05% 6.47E+05 8.80E+04 3.11E~D8 7.R7E+05 4 \BE+0E B.3BE+05 6.02E+06 4.13E+0E 7.02E~ 0B
4 d 13.43 H 0.00 1.62 3.50 3.32 1.82 1.63 1.48 1.24 D.04 6.53
1892, 5.01E+05 | 8.BDE-04
A'H(] 39.80 3 0.00 3.60
1082, 5.11E+05 1 .ASE+0S
n;Pd 4.69 H 0.0a 56.10
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TRANSMUTRTION CROSS SECTIONS

T T

T

T T T

el

T T T T T

t sl

Ll L

LA RRL!

NSRRI S YUT!

T T

Ll

T T T

10 PR E ToT AR SR T 77| SRR SN PUTY||
1073 1072 107! 10F 10! 102 103 104 108 108 107 i
NEUTRON ENERGY {(EV)

—=e&— NG" | N.rAMANMURD  MARCH 1909 ) —F—= NP { N.YRHANMURD MARCH 1989 )

—4&—— NG { JENDL-3T MAY 1989 ) —#—— NNP ( ®.YAHAMURD MARCH 1989 !

—&— NA { N.YAMAMURD MARCH 1988 ] ——>—— NNA_ { N.YAMAMURG MARCH 1982 )

— N3N ] — NNE“ { N.YRAMAMURD HMARRCH 1989 H

—>— NZN_ [ W.YRMAHURD MARCH 1989 ) —*— NA { N.TRMRHURD HMARCH 1888 )

——— N2ZN™ { N.YAMRMUROD MARCH 1988 )
114
«d DECAY GAMME-RAY TABLE

HALF DECAY GAMMA-RAY ENERGY ]

NUCLIDE LIFE YIELD (%) ]
1157 5.11Fe05 | 8.34+05 | 1.20F+08 | 4.84£405 |
«d 23.00 0] 6.0 170 6.7 0.25 |
115 5.11E+05 | 3.3BE-05 | 4-97E-05
45Tﬂ 4.50 H 0.00 45.95 | 0.es
11§
<sIn 5.10E+14Y .
115 S.11E+05 3-37E-05 S-28E+0% 4.93E+05 2-62£+03 2.32E-05 2.67E+8%
~5Cd 53.50 H 0.00 50,01 v 28 8.56 1.87 U.51 0.08
1132 E.11E+0% 2 .64E+05
AECd 13.60 Y G.00 0.02
114 S.11E+DS 1 .BEE+0E 5.5HE+OF b IEE-DE 1.30E+06 6.51E+0E B.08E+«06 1.36E+06 2.4BE+DB 1,Z2IE~0E
A‘HQ 2.00 M 0.00 3.C5 1.00 0.81 0.55 0.33 0.30 0.18 0-17 a.1§
1lim 6&.11E+05 2.45E+05 1.61E+05
Al£d 48.60 M 0.00 94.20 80,09
113 5.11E+05 7 .SBE+DS 2.58F+0% 3. LBE+05 5-73E+05 G.B1E«D5 3.33E+05 3.39€E+D5 9.83E+08 | . IBE+08
ATH[] 5.37 H 8.00 9.00 1.52 i.23 1.11 0.72 0.58 0.58 .53 9.40
111 G-11E.08 1.72E+05 3.91E-08 E.7EE+-05 4.1BE+08 6.33E+05 6.34E+05 4. 13E+05 4. 15E+05 ! .G5E+0E
411Pd 5.80° H 0.00 22.33 5.30 3.1 3.60 3.35 2.12 1.75 1.48 1.43
11 5.11E+Q5 5.99E£+04 5.80E+05 1. 4BE+06 1.38E+06 7.CSE+Q4 G-S1E«0% 3.77E-05 5.47E-05 B.23F+05
AEPd 22.00 M 0-00 55.83 ©.80 u.11 0.E3 6-64 0.5% 0.44 0-35 c.3
| SR 5.11€+405 §-99E+04
4RQ 65.00 S 0.00 u.53
111 S.11E+05 | 3.42E-DE | 2.4EE+0S
nqq 7.458 0 0.00 0.80 0.10
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TRANSMUTATION CROSS SECTIONS

T T T TrTTYY

T T T

T T

ML T T T —TTT

TTTT T

T

T T

ol

T T

EPerT|

] : ceveanl il Lol | |
10-3 1072 10! toe 10! 102 10° 1ct 10° 1CE
NEUTRON ENERGY (EV) -

—a— NG [ N.YRMAMURD HARCH 1983 ) —+—— N2N" ( N.vAMRMURC  HARCH 1989 )
—&— NG [ JENDL-3T MAY 1988 ) —F—= NP { N.YAMAHURD MARCH 1989 )
—&5—= NR { N.YAMAMURD HARCH 1989 ) —=Z— NNP ( N.YAMAMURD MARCH 198% )
—~—%—— N3N [ N.YAMAHURD MARCH 1989 } —— MNA_ [ N.YRMAMURD MARCH 1989 }
——— NZN ( N.YRMAMURO MARCH 1989 ) —— NNP™ ( N.YRMRMURD HMARCK 1388 )

“Cd necay

GAMMA-RAY TRBLE

HALF DECAY GAHMA-RAY_ ENERGY
NUCL IDE LIFE YIELD t¥)
117g 5.11E405 | 2.00E+06 | 1.076406 | §-G4E+5 | 1.432+08 | 1.03E+05 | 1-29€+06 | B.50F+05 | 2.32E+D6 | 2.10E-08
-‘-ECd 3.40 H 0.08 25,52 23.20 15.31 14.30 12.08 1144 8.42 7.84 7.31
117 5.11E05 3.18E+05 1.59E+0%5 B.62E+05
4910 1.96 H 0.00 17.20 14.20 0.02
117 S.11E+05 | 5.53E«Q5 | 1.59E+05 | 3.97E+05
-:51?'1 45.00 M| 0.0 93.72 56.78 .14
1112 S.11E+05 | 1.58E+DS | 1.56E+05
saM 14.00 [n] 0.0t B6.40 z.11
117 §.11E+05 | 2.79E+05 | 1.30E+0E | 3.44E+05 | 3.16E+05 | L.GBErDE | 4.34E+DS5 | | .OSE+06 | B.B1E+D5 | B.5T7E+D4
AECd 2.40 H a.00 28.30 1B.46 17.87 17.20 11.31 10.68 4.139 3.5 N
i1
4336 1.40 H
1 G.1LE<05 | 2.8BE+05 | 2.59E+05 | 3.162+08 | 6.93E+06 | 6.81E+06 | 3.35E+06 | 9.309E+06 | 8.88E.05 | 1.186+08
4-,3QQ 5.37 H G.00 9.00 1.52 1.23 1.11 H.12 .58 0.58 0.43 g.40
115 5.11E+05 | G.54E+D5 | 1.29E+06 | 4-B4E+06
uﬁd 43.00 0 .00 1.70 9.71 0-28
118 6.11E+05 | 3,36E+05 | 4-57E+05
4slll 4.50 H 0.00 45.81 0.05
16, 5-11E+05 | S.14E+05 | 7.00E+05 | 1.30F«08 | $.21F05 | 2.40E-06 | 1.41E€+06 | 7.09€+05 | 6-40E+05 | 1.17E+05
4'9(] 2.50 M 0.00 g4.00 13.00 5.08 B.4§ 5.64 5.07 3.38 3.30 2.81
115, 5.11E+05 | 3.39E+865 | 5.2PE~05 | 4 §IE«D5 | 2.62E-05 | 2.32E-05 | 2.87E+05
HCd 53.40 H ©.u0 50.11 30.28 8.56 1-87 0-61 0.0B
115,
‘eIn S.10E+14Y
115, B.11E+05 2 .30E+05 Z.14E+05 4.73E+05 2.1BE+D6E 1.31E+08 E.S0E+«DS A.27E+05 3.73E-D5 &.93E+05
A‘Rﬂ 20.00 H 0.00 12.30 8.03 .07 5.8 4,87 4.49 3.42 5.37 3.29
11 5-.11E+05 1.B5E+04
4(13d 21 .10 H 0.00 17.85
it §.11E+05 | 6-17E+05 | 1.38E+0F | 6.07E+05 | B6-9GE+06 | 1.S1E+06 | 2.11E+D5 | 1 .31E+06 | 6.93E+05 | 2.61E+06
439(] 3.14 H 0.00 42.60 5.31 3.05 2.99 Z.80 2.38 1.18 1.08 1.06
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A TRANSMUTATION CROSS SECTIONS

BRI T T T T T Y

PR | IR EE TY] B TN IR U177 SN ST TN 771 R SUEY I ¥ SOT] RN S S S a e TS| ETEERTITI BN SRR TT! E vaalal e s hieds PEIER T
1073 1072 1ot 1o? 10t 102 103 104 10 108 107 108
NEUTRON ENERGY [EV)

—Z=— NNP

SINCROS MARCH 1990
SINCROS MARCH (980

SINCROS MARCH 1990 {
t

——-‘i—NNﬁI t SINCRDS HARCH 1890
!
l
t

t

t SINCROS MARCH 1980

{ STNCROS MARCH 1980
—— NA f SINCROS HMBRCH 1990

{

[

|

N
.

— &= NN SINCARDS HARCH 1930
—>—— NZN SINCRDS MARCH 1980 SINCROS MARCH 1390
—+— NznP SINCROS MARCH 1950 —+— NNR" SINCROS MARCH 1980
—FR—— NP SINCROS MARCH 1990

In DECAY GAMMA-RAY TABLE

HALF QECAY GRMMA-RAY ENERGY [
MUCLIDE LIFE YIELD (%) ]
114 5.11E+05 | 1.30E-05 | 5.58€sD5 | 7.25£+05
43lil 50.00 O 9.00 96.70 3.40 3.32
114 5.11E+05 | 1.30F+06 | §.78E05
4SIﬂ 72.00 S 0.08 .14 .00
1iCx 5.11E-05 | 6.58E+05 | B.BSE<05 | 3.376-05 ) 1.38£+085 | 7.64E-05 | 7.07E+05 | |.SOE+06 | B.78E<05 | 8.18E+05
A'H(] 255.0 0 0.00 94.21 72,81 .34.29 24.65 22.21 15.32 13.23 10.58 7.28
110 5.11£+05 | 5.506+05 | B.16E+05 | 1.13£c05 [ B.12£05 | |.46E-06
4']qq 24.40 S .00 i.52 0.04 .02 0.01 0.4
iz 5.11E+05 | 1.55€+05
FERRL 20.70 M 0.0 13.00
112 5.11E+05 | E.176+05 | 6.07€+05 | 1.2SErDS | B.G1E-DS | 1 47E+06
AsIﬂ 14.40 Mp  85.47 5.00 1.54 .28 0.20 0.08
113z 5.116+06 | 3.92E.05
49In 130.0 Mi o.00 £4.00
1132 5.11E+05 | 2.64%+06
42Cd 13-50 Y 0.00 0.02
102 5.11E.05 | 8.B0E-04
41@0 38.20 8 0.00 3.60
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. It TRANSMUTATION CROSS SECTIONS

T T T T T T T T TR YT

ALY | T T T T T T T YT T T T T

ool [T BT W ST BN SRS TTT BTN U171 SN A I IR S NN T TT] B S WA VURt

103 1072 107! L 1o 102 103 g 108 108
NEUTRON ENERGY [EV)

—— pp"

——8— NG 1 SINCROS HMARCH 1880 i t 5INCROS MARCH 1980 !
—*— NNRA_ I SIHCROS MARCH 1990 ) —%— NP t SINCROS HARCH 1980 1
—&— NNR" | SINCROS MARCH 1890 1 —— =~ NHE3 ¢ ]
% NR ( SINCROS HARCH 1890 ] A NNP o SINCROS HMARCH 1980 ]
—~——— ND { } — Nngt N.YAMAMURD MARCH 1989 1
N3N, ¢ ) —T—— NG, | SINCROS KARCH 1890 )

—— N3N" y —a— NN SINCRDS HARCH 1890 )
—2Z— NZN_ ¢ SINCROS MARCH 1590 ) NG" o ]
—— NZN" ¢ SINCROS MARCH 1990 3

115

wln DECRY GAMMA-RAY TRBLE

HALF DECAY GAHHA-RAY ENERGY

NUCL 10E LIFE YIELD (%)

1163 5.11F408 1.29E+06 1-10E+06 4.17E+05 2.115+85 &.18E+05 1.B1E+0E 1 -3BE+OB 1.75E+D8 3.555405
451ﬂ 2-16 S 0.08 85.02 55.71 32.41 15.01 11.88 10.25 3.33 2-44 0.85
118 S.11E+05 1.28E-08 4-63E-05 L .2EE+0B 2.11E+08 [.50E+06 8.18E405 §.325+05 ) .36E+CE 2.23E+06
4SIn 15.60 S 0.00 1.30 0.25 £.03 0.02 0.02 0.01 0.0 .o ! 0.01
111 S-11E+05 J1.42E+05 2.4EE+DD

an 7.50 o .00 .50 0.10

111z 5-11E+05 5.98E+04

J'HQ 74.00 5 0-00 .53

112 E.11E+05 5.17E+06 1 +A9E-0F I &.-07E+06 E.S5E+05 [.SIE+OB 2.11E+08 1.31E+0E 6.933E+DE 2.EIE¢EE]
d‘pﬂ J.14 H o.00 42.50 5.31 | 3.08 2.13 7.80 z.38 1.18 .08 .06
113 S.11E+05 3.82E+05

4gdll 100.0 M. o0.o0 54.00

114 E.11E408 1 .90E+0B 5 .58E+05 7.25E+05

«alfl 50.00 Dl c.oo 96.70 3.0 3.32

1iS S.11E+05 9.34E+06 1.29E+08 4 .84E+05

AEE:d 43.00 8] 0.00 1.70 0.77 0.28

11zn 5.11E+08 3.36E-05 4 .97E+05

k) 4.50 H 0.00 45.91 .08

113 5.11E+05 2 .38E+«05 2-58E+08 3.16E~05 6.73E-Q5 E.81E+D5 3.33E+05 3.33E-05 §.B8E+03 1.l9E-06
4’9(} 5.37 H 0.0¢ 9.00 1.52 1.23 111 0.72 5.58 G.58 0.43 D.40
115, S.11E«C5 3.37E+05 5.20E.D5 4.535+05 2-62E«0% 2.37E+05 2.BIE+0F

d£d 53.40 H 5.00 5011 30.78 8.56 1.87 G-5i 0.08

114 5-11£+08 1.3DE+06 | B.7EE+05

.'.QIﬂ 72.00 S D.00 .14 .00
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.Sy TRANSMUTATION CROSS SECTIONS

L A T T T T T T T T T T T T

T T T T ELRRELL T T T T

1t 1yl s aaanf
10t 102 103 104 1o°
NEUTRON ENERGY (EV)

103 1072 107! 1°

—a— NG ¢ JENDOL3+YAHRRKURDG MRRCH 1989 ) [ M.YAMAMURD MRRCH 19B9
—*— NG [ JENDL3+YAHAMURG MARCH 1989 ) 1 N.TAMAHMURG MARCH 198BS
—&— NA { N.YAMAMURD HARCH 1989 ) —=— NP" | §.vAnAMURO MARCH 1989

ND { i { N.YAMAMURD MBRCH 1989
—F NZN ) I N.YAMAMURD HMARCH 1989

N.YAMAMURD HMARCH 1988

"Bn DECAY GRMMA-RAY TABLE

HALF OECAY GAMHA-RAY ENERGY |
NUCLIDE LIFE YIELD (%) |
11 5.11£405 | 7.93E~D4
s%ﬁ 23.00 H 0.00 £.61
113 5.11£.05 | 3.92E-05 | 2.5SE+05 |
SDSH 115.0 D 0.00 64.10 i.83
113 5.11E.05 | 3.92E+05
4511 - 98.80 M 0.00 £4.00
108 5.11E+05 | B.B0E+D4
45{:d 453.0 o] 0.00 3.78
109x §.11£+05 | 8.BOE+D4
A'Hﬂ 40.00 S 2.00 3.50
1 5.11E+0S | §.37E+05 | 1.15E+05 | 1.31E+06 | 1 .BIE+06 | 7.6YE+05 { 1.64E+DG | L.IDE+D6 | 9.54E+06 | 9.72E+D6
558[] 35.00 M a.00 7.61 1.32 0.58 0,67 0.E7 0.38 0.32 §.23 a.18
112 5.11E«D5 6.17E+D8 6.07E+08 1.25E+068 B.B1E+05 1.4i7E+C8
491“ 14.40 Ml ss.47 .00 154 0.28 | g.20 .08
11z 5.11E405 | 1.55E+08
4910 ?20.70 M 0.00 13.00
11 §.11E+05 | 5.37£+05
43lh 7.562 H 0.00 87.00
14 5.01E+05_| 1.71E-05 | 2.45E+05
491[1 2-.83 0 0.00 94.22 94.22
i1 S5.11E+D%5 2.45E«D5 1.51E+0%
&etd 48.63 M 0.00 §4.20 31.-08
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5 s TRANSMUTATION CRDOSS SECTIONS

T T T T T T T

T T T ERELERALY

T T T T YT T

NPT B S R YT B S SR S TEY | IR EETT) N S ST T BN S AP TT Aol e

Loatavanl '
103 1072 107t 100 1o 102 103 104 10° 108
NEUTRON ENERGY [EV}

—t— NP
—_—— NPﬂ

[ N-YAMAMURD MARCH 1989
t

—E— NNF
l
[

_YAMAMURD MARCH 1988
YAHAMURD  MARCH 1988
.YAMAMURD HARCH 1989
L{AMAHURD MARCH 1883

JENDL-37 HARCH 139883
N.YAMAHURO HMARCH 1989

( !
( ]

——f— NA { N.YRMAMURO MARCH 19889 )
t 1 —¥—— NKNA
[ ]

—=— NPT

2z =z==

N.YRHMAMURG MARCH 1969

—o—— NZN N.YRMAMURG  HARCH 1989

'“Sn DECAY CAMMA-RAY TABLE

HALF DECAY GRMMA-RAY ENERGY

NUCLIBE LIFE YIELD (%)

111z 5116405 | 2.456+05 | |.51E+05 |

4J:d 48.80 H 0.90 g4.20 31.08

113& 5.11E+DS | 7.83E04

soh 20.00 M n.00 .61

113 5.11E+05 | 3.926+05 | 2.65E+0%

soSﬂ 115.0 D0 0.00 54.10 1.83

113 5.11E405 | 2.82E+05

45if} 93.80 ™ .01 54.00

114 5.11E+05 | | .00E+05 | 5,856405 | 7.25Ex0S

awll 50.00 D 0.00 95.70 3.40 3.32

114 S.ILE+05 | 1.30E+06 | §.78E+05

JQIH 72.00 S 0.00 a4 .00
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TRANSMUTATION CRGSS SECTICNS

T

AL T

m"£ R

TTTTIT

T

T T T T T

0 e

T

T T T T

sy el

1073 1072 10°F 1P 10} 10? 107 10 10° 18 107
NEUTRON ENERGY [(EV]

—&— NG ! JENOL-3T MARCH 1983 1 —®—— NZNP { N.YRMRMURD MARCH 1989 1
—*— NR { N.YAMRHURO HMARCH 198BS ] —2—— NN/ [ N.YRMAMURD HARCH 1983 )
—&— NZN { N.YRMAMUROD MARCH 1689 ) ¥~ NZNP | N.YAMAMURD MARCH 1989 ¥
e NPH { N.YAMAMURD HARCH 18839 1 ——— NNP . 1 N.YAMRMURD HRRCH 1983 j
—%— NF I N.YRHAMURD HRRCH 1989 ) ——%— NNA"  N.YAMRMURD HMRRCH 1989 1
—4—— NNP [ N.YAMAHURO MARCH 1989 )

"Sh DECAY GRMMA-RAY TRBLE

DECAY GAMMA-RAY ENERGY

HALF |

NUCLIOE LIFE YIELD (¥) B

ISE

sollh 5.1CF+14Y

1152 §.11E+05 | 3.36£+05 | 4.97€-0%

.'SIH 4-50 H .09 25.91 5.C3

114 S.11E-05 | 1.30E+D6 | §.76E.0S

491” 72.00 S 5.00 0.4 0.0

114 5.11E+05 | 1.80€-05 | 5-FEE-05 | 7.25£+05

aglh go.C0 O .o 85.70 3.40 3.3z

[SBF 5.11£+05 | 7.45Ee0s | 1.51E.08
( dECd 48 .60 M .00 84.20 1 31.09
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TRANSMUTATION CROSS SECTIENS

TSI T

T

T

T T T T

bt

Lol

i

ol

L1l

T T, T T T T T T I TII T T

TR ra] IaTom| il

T

1p-3 1072 107! 1P 10t 107 103 10 10%
NEUTRON ENERGY [(EV)
— e NG“ { JENOL3+YAMRMURD HARCH 1989 ) —=Z—— NZN [ N.YAMARURD HARCH 1989 )
—a— NGH { "JENDL3+YAMAMURG HARCH 1989 | ¥ NNPH { N.YAMAMURD HARCH 1889 )
—%— NR [ N.YAHAMURD HKARCH 189B9 ] —H—— NNP" { W.YRMAMURD MARCH 1888 ]
— NRH { N.YAHRMURD MARCH 1369 1 — X% NP { N.YAMAHURD MARCH 1989 )
ND ! ) —F NNQ [ N.YAHAMURO MARCH 1988 ]
ND 1 1 "—*—NF’H { N.YRMAMURO MRRCH 1889 ]
N3N 1 — NF t - 1
11%
sson DECAY GAMMR-RRY TABLE
HALF DECAY GAMHA-RAY ENERGY ]
NUCL1DE LIFE YIELD €¥) |
1118 5.11E+05 1.53E+05 1.56E«0E
EDSH 14.00 B 0.00 88.40 2.1
113z S.11E+05 | 2.B4E+D§
4t£:d 14.00 i 0.00 5.02
115 S.11E+05 3.35E+05 4.57€+00
43lfl 4.50 H 0.00 45.91 .05
115
491ﬂ S5.10E+14Y
116, 5.11E.05 1.29E+06 4.B3E+0S 1.?5E+0E 2.11E+06 1.6OE+056 B.19E«06 9.32E+0B 1, 3BE+0E 2.23E+06
-‘.’QIH 15.860 S .00 3.30 0.28 5.03 6.02 0.02 0.01 0.01 a.01 0.0l
118 E.11E+05 1.29E+06 1. 10E+06 4.17E+0B 2.1tE+06 B, 18E+05 1.E1E+06 1.3BE+0S 1. TBE+0E J.56E+086
43l M 2.18 S Q.08 BE .02 S6.71 32-41 15.01 11,68 10,25 3.33 2.44 0.86
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N TRANSMUTARTION CROSS SECTIONS

T T T T T T T T T ILELEERLL] T TOT T T T T T T T T T T T

ID.“E— FUNEPR Rt PRI L1 “:nn| IRl ISR | T | Lo vzl caaahl
1073 1072 107! el 10! 107 103 1o 10°
NEUTRON ENERGY [EV]

—_——— NPH

L YAMAHUROD  MARCH 13989

—B— NG t JENDL-3T MARCH 1988 ) N )
—&— NAR I N.YRMAHURD HARCH 1983 ) —— NNA ( N.YRHAHMUROD MARCH 1989 )
ND ¢ }  —— NZNR ( N.YRMRMURD MARCH 1889 )
— N3N 1 ) —A—— NN !t N.YAMAMURD MARCH 1989 )
——— NZN [ N.YRMAMURD HARCH 1888 } —=2—— NNP_ ! N.YRMAMURD HMARCH 1989 )
—+—— NNF [ N.YRMRHURQ HARCH 1383 1 ~——+— NNA" | N.YAMAMURD HARCH 1928 !
—R— NP { N.YAHAMURD HARCH 1869 ] NNPT ¢ 1
117
soon_DECAY GAMMA-RAY_TARLE
HALF DECAY GAMMA-RAY ENERGY
NUCLIDE LIFE YIELD [%)
118 5.11E+05 1.29E+06 4.GIE+05 1.25E+36 2.11Z408 L-SDE+06 8.18E+08 5.32E+08 1.36E+06 2.23E+08
451!’1 15-60 S 0.09 1.20 D.25 c.03 0.2 0.02 9.01 0.0t 0.0l 5.0i
116 G.11E-0% 1 28E+06 1 .10E-DB 4. 17E+Q5 2.11E+0B 6.125+05 1-B1E-0F .| 1.36E+0F 1-75E-06 3.BSE+06
43l fl 2-16 ] 0.G0 #5.02 55.71 32.41 15.01 11.66 10.25 3.33 244 0.8%
117 5.11E«05 5.53E+05 1.50E«05 3.97€+05
aeIﬂ 43.00 M .00 99.72 56.76 0.4
117 S.11E«03 1.59E+05 1.536E+05
EESH 14.00 D 0.oa 85 .40 2.11
117 5.11E+«08 3.15E+05 1 .59E+08 B.62E+0B
49l ll 1.93 H u.o0 17.20 14.70 0.02
113 S.11E+05 | 2.E4E+05
dﬁd 14.00 Y 0.00 0.02
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ey TRANSMUTATION CROSS SECTICGNS

YT Ty T T T T T T T

T U STr TR S VT R E T BRI R UTeY: I AN ROTTH S w e b
1072 1ot 10 10! 102 10° 109 108 1¢°
NEUTRON ENERGY (EV)

1073

—a— NG™  { JENDL3+YRMRNMURD HARCH 1389 1 ~——— NNP | N.YAHMSHURD HARCH 1389 )
—— NG:_1 { JENDL3+YHMIIMURO MARCH 19839 ) — 33— NP { N-YOHAHURD MARCH 1988 )
—H8— nNi { N.YAMAMURG MARCH 1989 1 —¥—— NNR_ { N.YAMAMURD MARCH 1889 )
X NF!H ( N.YAMAMURD HMARCH 1989 ) R N?th N.YAMAMURD MARCH 1988 )
ND { } ——=t—— NP I N-YAHMAMURD HARCH 19839 )
ND ) —e— NNPM ( .YAHAMURD MRRCH 1983 )
—— N3N 1 ) - NP [ !
—=2—— N2HN { N.YAMAMURD HARCH 1989 !
11
S0 DECAY GAMMA-RAY TABLE
HALF DECAY GAMMA-RAY ENERGY ]
NUCLIDE LIFE YIELD (%) |
118 5.112+08 Z-39E+D4
SDSH 250.0 B 0.00 16.20
1182 5.11E+05 g.34E+05 1.29E+0F 4. B4E-05
4;[: 43.00 0 0.00 §.70 0.71 0.26
1152 . 5.11E+05 3.3BE+D5 4.97E+05
491” 4.50 K 2.00 45.91 0.085
11§
49:[[] S.10E+14Y
115 E.J1E«D5 3.37E+05 &.28E+D6 4.93E+05 2.672C+08 2.32E+06 2.67E+05
u{:d 53.50 H o.00 50.11 30.78 .65 1.87 5.61 n.o8
117z 5.11E+0S 3.15E+«06 1 .EZE+DS B8.E2E+05
AQIﬂ 1.93 H 0.00 17.20 14.20 0.62
117 . 5.11E+08 5.63E+05 1 .B8E+0R 3.87E+0B
ASIn 45.00 M 5.00 99.72 86.18 0.14
7 §.11E+05 1 .EQE+05 1 .66E-0%
5CSB 14.00 O 090 8640 211
118 E-11E+D5 1-23E-06 1.D$E+06 6.03E+0B 4 .48E-0% L.2BE+0& 6§.37E+0% Z.04E+06 1.10E+06 8, 14E+0B
491[] 4.35 M G.00 96.30 B2 .36 55.49 5.90 3.89 3.52 3.40 %.38 3.31
116z 5.11E+0S | .23E-0B 1.05E~08 &.83E+05 4. ABE.05 1.06E«06+| G-37F+05 |, 10E~0B 2.04E+06 B.l4E~-D5
4aIﬂ 8.50 5 Q.00 95.30 B1.66 54.89 5.87 3.85 3.47 3.317 3.37 3.27
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e TRANSMUTATION CROSS SECTIONS

TSI T TIT T T T T T T T

E T T T UL AR T T T T LA Rl

Ll sooatdal L os v v

-t
b3 R ETTIL L

103 1072 1ot 1P 10! 108 103 Lot 105 1086 107 | o8
' NEUTRON ENFRGY [EV)

y  —=— np
) NNR
} o NZNR
1 —*— RN

1
!
1

Ll RN TIT! A VT E S SN IT] R SIS U ¥ 17 S R I ST NENIEETET

N.YAMAHURD MARCH 19869
N-YAHAMURD MARCH 1989
N.YRMAHURD HMRRCH 1989
N.
N.
N.

—&— NG 1
}

1

YAMAMURD HERCH 15982 1
}

)

]

N\
N3N

[ JENDL-3T MRRCH 1988
(
t

N3N 1
1
{
{

N.YAMAMUROD MARCH 1989

—=— NNP ]
—— NNA

YAMAMURD MARCH 1838

% NZN
YRAMAMURD HARCH 1888

———— NNP

N.YAMAMURD HARCH 1989

{
t
{
{
{
N.YAHMAMURG HARCH 1988 [
[

——— NNP"

R NP N.YAMRHURD MARCH 1983
11

<50 DECAY GAMMA-RAY TABLE

HALF DECAY GAMMA-RAY ENERGY ]

NUECLIDE LIFE YIELD (%) ]
117 5.11E+05 | 1.59E+05 | 1.5BE+0S

SESH 15.00 D 0-00 B6.40 2.1

119 5.11E+05 | 7.§3E+05 | B.97E-05 | |.21E+06

4SIH Z.10 M .00 59.11 0.49 0.44

119 5.11F+05 | 2 39E-04

5$ﬂ 250.0 D .09 1&.20

118 5.11E+058 3.1LE+0S 1-07E+08 | .25E-CB 1.1B8E+06 L. 08E~CH j.23E-08 4.87E+05 3. 21E+05 1.18E+06
aelll 22.50 M 0.00 2.34 G.30 g-17 0.13 9.08 0-08 0G4 5.04 0.02
115 5.11E+085 9, 34E+05 ), 29E+08 A.B4E+05

uf:d 43.00 0 5.00 1.90 6.77 o.25

115 G.11E+05 | 3.36E+D5 | 4.97£+0F

sell} 4.50 H a.00 45.91 G.05

115

491“- S.I0E+14Y

118 5.14F+05 | |.73F+D6 | 1.DSE+D5 | 6.83E+05 | 4.4GF+0F | 1.ZBE~-05 | B6.37€+05 | 2.04E+06 | 1.10F+06 | B-14E2GS
431[1 4.35 il 0.00 96.30 82,38 56 .49 6.90 3.43 3.52 3.40 3.38 3.31
91 5.19E~05 | 1.736+06 | 3.DSE+08 | 6.83E405 | 4.4BE-05 | 1.28E+0B | B.37€-05 | 1.{DE«06 | 2.04E-05 i B .14E+0S
431“ 8-50 5 8.00 96.30 a1.e5 $4.89 5.87 3.85 3.47 1.17 3.37 3.27
115 5.11E-05 | 3.97E+05 | S.2PE+Q5 | 4.93€.05 | 2.57E+0D5 | 2.32E.05 | 2 .G7E+08

4£d 53.5D H .00 50.11 30.28 6.58 i-87 0.5! 0.08

— 217 —



JAERI—-M 91--109

On

7629
~ON3-
121 Voo 121
B...
550 17257 00" 51Sb
b o
=
%
=
120
491“
Np
120 20 Abundance
| —HE so0|  32.407%

N3N

1i6

sed

— 218 —



JAERI—M 91—109

. 5N TRANSMUTATION CROSS SECTIONS

T T T T LRI T T T T T T T T T T
—

s ool 1 tnl Lo raaanl Ll gl el pesaaul Lol
1073 1072 107! 18 1o 102 103 [ o 108 108
NCUTRON ENERGY (EV)

—@—— NG | JENDLI«YAMAMURD HARCH 1983 1 —F—— N2N" ( N.7AMAMURD MARCH 1989 )
—&— NG I JENOL 3+ YAMAMURD HARCH 1588 1} —H— NNP { N.YRMAHMUROD MARCH 1989 !
———— NA" (N, YAMAMURO HKARCH 198BS ) —*— NP { M-TAHAHURD MARCH 19889 1
=X NA [ N.YAMANURG HARCH 1983 } —=— NNP" [ N.YAHAMURD HMRARCH 1869 1
NDM o ¥ b NN { N-YRHAMURD MARCH 19BS 1
ND { ] —%— NP { M.YAMAMURO MARCH 19B2 }
= N3Nt ] NPT j
—Z—— NZN | N.YRMAMURD KARCH 1889 1
12
%Sn DECAY CAMMA-RAY TABLE
HALF ] DECAY GAMMA-RAY ENERGY i
HUCL IDE LIFE YIELD [4) |
121z, 6-11E+0§ 2. TLE+04
SDSH 76.00 Y 0.00 E.30
121
5DSﬂ 27.00 _ H
LT S.11E-05 ¢ . JUE~D6 1.07E-06 5. 64E+CS 1.43€+08 | .03E+08 1.23Z2.06 B.60E+05 2 .32E«06 2.10e~06
4£d 3-40 H 0.00 23%.52 23.20 15.31 i4-38 12.08 11.44 8.42 7.54 7.31
117 S-11E+05 3.15E~D5 1.58E-05 B .62E+05
40l 1.93 H .00 17.20 14.70 .oz
117 E.11E+D5 6.53E+08 1.E8E+06 3.97E+D5
491[1 44.00 H 0.oo 33.72 85.78 0.14
117, 5.11E+08 1.BSE+D5 1.66E+05
SOSI'I 14.00 D 0.00 B8 .40 2.11
118z T B.11E.D5 8.1LE+05 1.02E+06 1.2BE+0E 1.18E+08 1.039E+08 1. 23E+06 8.37E+0E 8.2[E+08 t.iBE+0B
dSIﬂ 22 .50 M 0.00 7,34 0.310 1-17 0.13 0.08 0.05 0.4 8.04 0.07
118 5.116+05 | 7.63£+05 | 6.97€405 | |.21E+06
451[] ?2.10 M 0.00 99,11 0.48 0.44
1185 B.11E+Q5 2.-39F«04
soSﬂ ?250.0 D .00 16.20
120 §-11E.05 1.17E-0B 1.02E+08 8.H4E-O5 | -29E+08 1-97E+05 9.69E+05 7.14E+05 2.01E+08 B.99E~04
451!’1 3.20 3 3.00 §7.11 §0. 40 30.30 10.83 .82 7.5 5.93 $.37 6.33
117 S5-1iE«05 Z2.73E+D5 1.30E+05 3.44E+05 3.15E+0% | -SBE~06 4 .3dE+408 1.05E-0% §.B1E+05 8.97E+04
4{Cd Z2-.40 H g.00 29.30 J8.45 17.87 17.20 11310 1058 4.33 3.48 3.37
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% TRANSMUTATION CROSS SECTIONS

lD = T T I\Illli T ll‘IIH] T \]’llTlll T 'lrllll‘ T T T IH\I T \\I\T!‘1 T T l!lTHE

ELEARRAL T T YT T T 4

T DU BT T STy S STITE R TIT SR U IT AT NT Iy IV ST ST 111 M T VS ST1 - EIVY| DTS WS TTT] Y

1073 102 10t 1o 10t 102 107 104 1P 108
NEUTRON ENERGY [EV)

—a—— NGM [ UENDLS+YRMAMURD MARCH 13B9 3 —=— NNP | N.YAMRAMURG HMRRCH 13989 1
—&—— NG { JENDL3+YAMAHURC MARCH 15B% ! —r NNB  { N.YAMAMURD MARCH 1989 1
—-8— NA  ( N.YRMAMURD HARCH 19883 ) —3-— NP" ( N.YAMAMURG HARCH 1969 )
—— N3N | H —%—— NNP" ( N.YRMAMURD HARCH 1989 ]
———— NZN_ ( N.YAMAMURD MARCH 1889 ) —E— NA { N.YRMAMURD HMARCH 1969 )
——+—— NZN" [ N.YAHAMURO HMARCH 1889 I — et 1
——FR— NP { N.TAMSMURD MARCH 1989 }
127
soon OECAY GRAMMA-RAY TABLE
HALF DECAY CRMEA-RAY ENERGY |
NUCLIDE LIFE YIELD %) |
1222 6.11E+05 1.8GE«LS 3.B2E+D5 SJZE'DSi 6-52E00ﬂ
soJ) 39.50 M| w.o1 pS.57 5.4 0.3 | a.o0
121 5.11E+05 1.09E~06 1.03E+0E
SOSH 125.0 O 0.00 c.60 .03
1:3 S.11E 05 7.83E+05 A.13%4+05 1.515+08 I TEE+ 05 1.72E+06 1.37E+DE 1.34E+08 1.0SE+Q8 2.35E+0E
ALCd 2.12 H 0.00 25.50 13.15 6.06 7.85 7.24 1.04 5.25 5.01 2.59
{10z $.116+05 [ 3.11E+05 1-CIE+QE L.ZEab [ 1. 1EE~08 [.09ED8 123608 A.37€+05 | B.ZIE~DS 1-19E+08
4§Iﬂ 18.00 H o.0a 2.32 Q.31 0-i7 0-13 C.05 0-9§ 0.G4 0.04 0-02
11% 5.11E+05 2.39F«04
so0N 280.0 0O 0.90 16.20
119 5.11E+06 | 7.53E+06 | 6.97E+08 | L.21E+06 I
dEIﬂ 2.00 H 0.00 eg.1t bz | o
1213, 5.51E-08 3.T1E«D4
e 55.00  Y) o.o 530
122 5.11E+05 1.14E+05 !.DDE+06 | .19E+06 1.04E+DE
wlﬂ 8.00 5 0.00 1o .00 5611 18.27 583
121 - S .11£<05 | 9.26E-05 | §.03E+04 | 2.526.05 | 5.57E.05 | S.19€.05 | B.50F.05 | 1.09E-08 | B.08F.08 | 5.5eFedt |
naIﬂ 30.00 S 0.90 87.51 21.00 7.95 7.5 1.723 I 1.1 ] 0.34 1 0.22 ] a.19
12
sﬁﬂ 27.00  H
1153 5.11E+05 I | .02€-06 | 2.0ZE«DS ] 7-210+09 I 1-¢n£-08 l 4.22E+05 i 1.12E+08 E L.34E-08 I 9.23F+05 [ 1.3EE+D8 l
l!.Cd 1-80 H 0.00 [ 28.00 I z3.08 I 2027 | 1i.em I 1t | 10.3 i §.03 ] 7.5¢ j 724
112
ol 50.39 M
118 &.11E+05 1.23E+06 1.05E+06 6.83E.05 4 ,4BE-OB 1.2RE+DE 5.37E+08 2.04E408 1.10E+06 B.145+0B
tsIl‘L 4.35 M a.00 85.30 4%.365 E5.49 5.20 3.89 3.52 3.40 1.38 3.91
174 §.116+05 | B.0:€+04 | 1.04€.08 | 1.1pEe0s | 1.17E+08 | 9.21E:05 | 9.09E405 | 2.80E4+06 | 2.8GE+08 | 9.05E+06
«alll 3.80 M .00 21.00 1.8 0.%5 .52 8.52 a.34 0.1z 011 n.09
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5 TRANSMUTATION CR(OSS SELCTIONS

T T T TR T

L S TR T Ty T T T AT T T T T

EERTIY SR W | IR R

'
caaenl g SR UV S W S S ETT] B S AR ST

FFIEYIN;

1072 107! 108 1ot 102 103 i 10° 18 107 18
NEUTRON ENERGY {EV)

—e@e— NGM U JENDL3+YAMAMURD HARCH 198§ ) —=—— NZN" ( N.YRMEHMURO mHRRCH 1989 ]
—>— NG I JENDL3+YRMRMURO MRRCH 18B9 | —Z— NP ! W.YRMAMURD HMARCH 1989 ]
—— NA [ N-YAMAMURO MARCH 1989 ) —¥—— NNFP { N.YRMAMURD MARCH 1989 )
— ND t ) e NN@ I N.YAMAMURD HARCH 1989 ]
—%—— N3N [ N.YAMRHURD MARCH 1983 ) ¥ NP [ N.YAMAMURD HARCH 1889 )
—F—— NZN [ N.YAMAMURD HARCH 1989 ) —=2— NNP" | n.YAMAMURD HARCH 1989 )

12s
o1 DECAY GAMMA-RAY TABLE

DECAY GAMMR-RAY ENERDY

HALF
KUCL ICE LIFE YIELD 1)

1255 6.3:£-06 | 8576005 | 1.4DE+08 | §.906008 | 40608 | Boa36ep | 216.08 L (.416.08 § s.6T005 | c-26e08
soon g.50  nl a.ce 47.04 0.9t .18 0.1t 013 | aar a.11 b.09 .08
125 Seil.GH | L.GTIev6 | r.o6ce05 | 8 73E-08 | 91SE.GE | 2.03€.08 1 < 02,05 | 330605 | 8 0BZ-0F | 1.09€-85
S’ETI. 9.40 C 9.60 (Fr] 845 4.8% 1.5¢ 2.23 ¢ 1.81 1.28 1-0) c.s8
121 5.t1Eens | 8.7%e.ts | @.ze€e0i | b.4GF-08 | 1.C7E.0R | 1.G4EeDs | 2.gife0s | TEE.0S | 3.eveens | 1.ietets
qu 12.00 5[ g.m 190.03 .23 31.80 33,09 20.80 7.8 26.08 8518 24,20
191z Z.11Tegs | 8.0:2-04 | 3.04E-C8 ] 1.1Drens ; 3ot2f.05 | Y.21£-85 | 9.990.038 | £.pOf+Dn | #.pF-0B | 3.082.05
ol 380 n[ o 2 o0 1s s | o 0.5z 2.4 1 p.r 0.1 0.0
71 §.11E.08 | 896668 | 6.03E.00 | 2.67€+06 | B.57C.0F | 8.19€-05 | 8.69C+05 [ 1.096406 | 1.09€405 | 6.B4Ee0s
sl jg.00 s .00 8350 10,00 195 | .8 (.78 trt | el .27 C.i%
215 5.100.05 | 370604

S{SH S5.00 Y 2.00 .30

17,
s:Sn 21.00  H

123 5.i1f05 | 113685 | 102008 | notorees ] 8breos | toto0a | soser.0s Lo 67eems | bosifeds | 7 paregs
usIﬂ 45.00 5 .00 1 pyag P EET ] 1.5 | 113 | 0.0l | 9.4 i .31 o.z8
2z 5.10€-05 | 3-99te0s | 1.03E.08 |

N 125.0 0 aop | g 0.y ]

124

thFI 3.60 s :

125, 3.916-05 | «.280v03 | 801003 | 8.38t-g3 | 1.00E+03 | |.J5€-Ds | 6.00€-03 | e.17r-03 | 3.8tr-os | t.rrrecy
S\Sb .30 hd o.og 3930 ! 1201 \ L1658 l 164 J [NT1] J 4-08 L8 1.64 508
1282 S.HEe05 | 1.08ta0s |

£218 58.00 D] o0 1 ]

128,

I'Cd 50.2C 5 ! .
128, 5906405 | [ U70e06 | |.676-06 | 864605 | 1.29C.0f | 1.870.05 | 5-6EL-06 | 7.14E-05 | #.07€.08 | n.89f-04
as}ﬂ 3.20 s o.an_ | s1.: | wn.g sag | vaey | 1w | 1w | sa3 | &3t (Bt

124
2l 3.20 5
173
aglll 48.00 g

5.576-05

3.67c.05 | 592005

[F& LIIE S
SSn 35.50 M| o.om
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‘fah TRANSMUTATION CROSS SECTIONS

LR L] T T T T T T T T T T T T T T T T TITT

.10 S B A/ B S L A) B BB LR BRI RALL

rannt KRNIREETY

1l MR TTT] S W SRR 1l

1073 1072 107! 1P 10! 102 103 10 107 108
NEUTRON ENERGY [(EV]
—@—— NGM [ JENOL3+YAMRMURD MRRCH 1983 ) —=Z—— NNP [ N.YAMAHURD MARCH 1SEZ8 ]
——— NG { JENGL3+YRHAHURD MARCH 1989 ) ——=—— NZNP ( N.YAMAMURC HMARCH 18983 )
—&-— NA { N.YAMAMURG MARCH 1869 3 — NNA, L N.YRMAMURD HARCH 1969 )
——— N3N 1 } — e N2p} [ N.YRHRMURD MARCH 1989 1
——&—— NZN ( N.YAMRMURD MARCH 19589 ) ——F— NA ‘H [ H-YAMAMURD MARCH 1983 J
—F— NF { N.TAMAMURD MARCH 1983 ] —F— NN [ N.YAMAHURO MARCH 1989 1
—x— NP" ) — = NR [ )

N.TAMAMURD HARCH 1988

121
5o DECAY GAMMA-RAY TARBLE

) HALF DECAY GAMMA-RAY ENERGY |
NUCLIDE LIFE YIELD (%} ]
122> 5.11E+05 | B.15E+04 | T.B1E+04 | 7.52E+04

su_,-b 4.20 yl 0.03 4442 18.43 9.9

128 §.11F+05 | S.64E-05 | §.99€-05 | | . 14E+86 | 1.26E-06 § 7.99E+0% | 1.75€+08 | 1.186+05

Sl‘Sb 2.80 D 0.00 70.46 3.92 0.62 0.77 G.01 c.o1 6.00

119 5.11E+05 | 7.3BE+04

518b 38.00 H 0.00 16.23

120, 5-11E-05 1-L7E+06 7.C3E+DS5 9 .BAE.0S ]

S:Sb 15.87 Ml e7.00 2.15 9-27 u‘u_]

121

5:5n 27.50 H

121 5.11E-08 3.7LE+04

50311 75.00 ¥ 0.00 5.30

117 5.11E+05 | 5.536+05 | 1.S9E+0S | 3.87E+05

491“ 45.00 M .00 99,72 £5.76 .14

1175, §.11E+05 | 1.59E+0§ | 1.5EE+0S

SOSH 14.00 D a.00 8640 2.1t

118 5.11F-05 | 1.235+.05 | 1.056.06 | 6.636-05 | 4.45E-06 | 1.26E-06 | 5.37E.06 | 2.04E-08 | 1.10E+06 | B-14E+08
491ﬂ 4.35 i 0.00 95.30 82.36 55.49 5.90 1.88 3.52 3.40 3.38 3.31
118 5.11E+05 | 1.73E-05 | 1-055.05 | 6.836+05 | 4.4GE-0S | 1.76E+06 | §.37F+05 | |.10F-05 | 2.04E+08 | B.14E+D§
zal B8.50 S 0.-00 96.30 81.66 54.049 5.67 3.85 3.49 3.37 8.37 .27
117z 5.112+05 | 3.13£+D5 | 1.58E«D5 | B.52E~0S

491“ 1.96 H 0.00 17-20 14.20 9.0z
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TRANSMUTATION CROSS SECTIONS

T

T

T T P TTT]

:E

TTTT T T T T T T

YT T T YT T

T T

T T

SS SECTION

RO

Ll v L aaanl corasvnl gl

Ll

FERUURTT

rovocannd

1073 1072 107! 1P 10! L 0? 103 Lot 1°
NEUTRON ENERGY (EV)
—S— NG [ JENDL3I+YAMAMURD MARCH 1589 —z NN@ { N.YAMAMURO MARCH 18889 ]
—a— NA { N.YAMAMUROD MARCH 19B8 I ——— NG. ( JENDL3+YRMAMURD MARCH 1383 |
—B—— NZN, ( N.YAMNMURO MARCH 1989 ! ———— NP"  ( N.YAMRMURD HMARCH 1989 ]
——— NZN™ ( N.YRMAWURD  MARCH i 9E9 i —%— NR"  N.1AnAMURD MARCH 1388 )
—%— NP [ N.YRHAHURQ HARCH 1868 1 —E— NN@' { N.YRMRMURD HARCH 13989 }
—t—— NNP [ N.TAMAMURD MARCH 19B9 1 NG, }
—=F—— N2NP ( N.YRMAMURO MARCH 1889 ) NAT ¢ )
123
o DECAY GAMMA-RAY TRBLE
HALF DECAY CRMMR-RAY ENERGY ]
NUCLIDE LIFE TIELD (1) |
185 ' S.11E+08 B.03E+0S §.4EE+05 4.0BE+DS I.10E+0B
= ob 9 .00 .00 20.50 20.50 20.17 .32
124 5.11E+05 B.CIE-DE 1.89E-00 7.23E+05 B.46E-05 2.08E+06 1.37E-06 7. 14E~0S 9.68E+05 1 -DEE+406
EiSb £§0.40 0.00 98.30 5041 16.97 7.40 5.76 2.7z 2.39 z.00 1.89
120 5.11E+D5 1.17E+06 1.02E+08 B.G4E+05 j .Z8F«06 1.87E+05 9.55E+08 7. [4E+Q5 2.01E+08 B.95E~D4
ABII'I Z.88 c.o0 g7.11% 50.40 30.30 10.03 . 7.92 7-81 5.93 5.37 6.5
122-, 5.11E+DS 6.135E+04 T.61E+04 2.52E+04
S}Sb 4.20 0.0 44.42 18.43 8.55
1225 B.11E+08 5.64E+D5 &.83E+0E L 14E-DS 1. 2EE+08 7.83E+D5 1.75E+06 ! 1.198+06
51 b Z2.80 0.00 F0.40 3.87 g.82 0.11 0.41 0.01 0.02
123 T.11E+05 1.09E-D8 1.03E+06
SDSH 125.0 n-00 0.50 0.01
121
SDSn‘ 27.00
118 $.11E+08 7.83E+05 6.97E+05 | !.Z1E+06
451]’1 2.10 0.00 g9.11 6,49 0.44
L1gx S.11E+05 | 2.3996+04
sﬁn ?50.0 0.06 15-20
123-, 5.11E+05 1 . BOF 05 3.82F.05 5.42E+(5 5.52E+05
sl)Sﬂ 39.50 0.06 85.52 0.04 £.03 c.01
119= 5.11E+056 3.11E~D3 1.07E+06 1.25E+06 1.16E+DG 1-03E-08 1.23E+08 B.87E+05 9.21E+D5 l 1.-189E+08 I
49Iﬂ 22.50 G.00 z.24 0.30 017 0-1% 9-05 0.08 0.04 g.04 9.0z
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TRANSMUTATION CROSS SECTIONS
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1073 1072 107t 1? 10! 107 103 Lo
’ NEUTRON ENERGY (EV)

—&—— NZN [(JENDL-3 MARCH 1980 MAT ) —— NPM jJENDL-3  MARCH 1990 HAT]
——*—— NG (JENDL-3 HARCH 1980 MNT ) —&— NA [JENDL-3 HARCH 1930 HAT 1
—+&— NF [JENDL-3 MARCH 1880 MAT) —+— NA {JENDL-3 MARCH 1990 KATY

127,

ss] ODECAY GAMMA-RAY TRBLE

HALF DECAY GAMMA-RAY ENERGY
NUCL IDE LIFE YTELD (%)

iZ6 5.11E+08 3.69E+05 6.66E+06 T.54E+05 [ 4.51E+0F I

5'31 £3.00 D 2.00 35.00 33.99 4.20 2.87

iz22 S-{1E+05 4.43F-05 5.26E-08

531 24.8989 M 0.o0 16.00 1.54

12z 5.11E+05 4.1BE-DS 3.50E+05 2.03E+05 2.15E+05 5.76E+G4

5218 3.40 H 2.00 95.00 12.92 5.57 371 ?.65

127, 5-11E+08 B.A3F~-04

5218 109.0 O u.08 22.50

124m, : 5.11E+E5 6.03E+DS B-45E+0S 4.98E+05 1.10E+06

SiSb 9.3CE+085 0.00 20.50 20,50 26.17 0,33

124 5. 11E+D5 6.03E~05 1.63E+06 7.23E+05 6.4G5E+DB 2.02E+08 31.37E+05 7. L4E+DE 9.E8E+05 1.08E+0E

5!8b 50.20 3l D.0¢ 98.38 SD.41 1g.a? 7.40 5.6 2.72 2.38 2.00 1.p8
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1073 1072 157! 108 1gt 102 108 10* 10° 108 10’ 1P
NEUTRON ENERGY (EV]

—@&—— N2N_"TJENDL-3 MRRCH 1990 MAT ) —%—— NG (JENDL-3 mERCH 1330 HRT)

—=—— n2N" (JENDL-3 MARCH 1950 HAT] —®—— NR {JENOL-3 MRARCH 1990 HAT)

~——&— NG  LJENDL-3 HARCH 1980 HAT) —*— NR [JENDL-3 MARCH 1890 MAT)
13
-Bi DECAY GAMMA-RAY TABLE

HALF DECAY GAMMA-RAY ENERGY |

NUCLIDE LIFE YIELD (#) ) !
134 5.131E+05 | 1.07E+05 | 7.HOE+04
=00 14.80 M .00 B6.00 )34
13 5.41E+05 | 4.85E-GS | 1.24+05 | 2 16E+06 | 3.73£.05 | 2.49E.05 | 2.39E405 L.34E-08 | ¢.87€.05 ]
EIBG 12.00 ) 0.00 4214 28.00 21.87 13.08 3.08 2.54 190 | 1.81
12'{“/ 5.11E+0% 1.25E+05 1.72€+08
s 69.00 S .00 85.20 37.40
1z 5-31E+03 ?.03E+05 | T.76T+04 1-12E+05 1.45€+05 3.75E+05
5;5(8 3641 ul 0.0 100.00 53.20 55.40 72 .50 467
128z & 11E+05 | 1.82E+05 | 2.14E+05 | 1.456+06 | 2.216+05 | 1.29e+p5 | 2.02E<0F | 4.20E+06 | B.93F+05 | B.57E-0S
sa00 2.i0 H 0.06 100.00 B7.00 56.00 53,00 51.00 38.00 25-00 21.00 16.00
122 5.11E+D5 | .BZE«0B 2.0 4E-DE ] 4BE+D6 2.21E+D6 L. 29E+05 Z.02E+05 4.7DE+OE 8.,82E+06 E.STE+OR
SBU Z.20 H 0.00 100.00 87.08 56.00 £3.00 51.00 33.00 25.008 z1.00 1600
129 6.11E+DS | 3. 72E+05 | 4.116+05 | E.49E+DE | 3.96%.04 | 3.[8E+D5 | 2.99E+0F
SLCS 32.30 H n.oo 32.00 73.33 1.85 3.10 2.58 1.38
1247 5.11€+05 | 3.085+04 | 1.97E+08
5:AE B-89 o] 0.00 10.00 5.90
13
s:LCs 9.59 0
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1073 1072 107! 1° 1g! 102 108 10 10° 108 107
NEUTRON ENERGY (EV]

—&—— N2N_ JENDL-3 HARCH 1930 pATy  ~—¥— NG" (JENOL-3 MRRCH 1890 HAT ]

——4— NZN" (JENDL~3 HMARCH 1980 HAT! —*— NRQ (JENOL-3 HARRECH 1390 RAT1

— B NG { JENDL-3 MRRCH 198D HAT Y ——t— NA [JENDL-3 MRRCH 1880 KAT)
l3§3
sa31 DECRY GAMMAR-RAY TABLE

HRLF DECAY GRMMA-RAY ENERGY ]

NUCL [ DE LIFE YIELD (%) |
13% 5-11E+05 1.07E+05 7 -B0E+D4
5400 14.80 ™ 0.00 56.00 1.4
13 5.11E-0S 4. 86E+-D5 1246405 2. 16E+05 3.73E-08 2. 49E+05 2.39E+08 1.34E-06 I 6-B?E-05_1
S&Bﬂ 12.00 ] 0.00 4214 28.00 21.67 13.00 3.08 2.54 120 | 1.81
131
51:9 9.69 8]
lﬂ‘% S.11E+03 2.76E+05
sa20 38.90 H 0.00 17.50
13 S.11E+05 3.G6E+DS 8.i0E+04 3.03E+08 [ 3.A4E+OS 2.76E+{5 “1.96E+04 §.32E+04
520 10.70 A 0.00 &2 .00 34.23 LB, 16 [ 8.97 7.08 2.79 2.24
129m 5.11E+06 3,9BE+04 1 .87E+D8
S;XE g.89 b a.a0 10.00 .90
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1073 1072 107! 1C° 10 107 108 10 10° 108 i’
NEUTRON ENERGY (EV)
— 0 N2NN {JENDIL-3 MARCH 1990 HMAT) e NPH TJENDOL-3 MARCH 1880 MAT
mA— sz 1 JENOL-3 MARCH 1990 HAT I — NP, (JENDL-3 HARCH 3890 MAT
B N[ {JENDL-3 MRRCH 1990 MAT ) —— N [JENOL-3 MARCH 1890 MAT

‘YR pECAY GAMMA-RAY TRBLE

HALF DECRY GAMMA-RAY ENERGY ]

NUCLIDE LIFE YIELR (%) |

133 5-11E-05 | Z.76E+05

550 38.80 H £.00 17.50

132 5.11E+05 | 3.56F+05 | @.10E+04 | 3.03E-05 | 3.84E.05 | 2.76E+05 | 7.3E.D4 5.326-04 |

SBU iG.70 Y 0.00  82.00 34.28 1B-16 £-97 7.08 2.78 2.34

1352 5.11E+D5 | 2.6BE+0S

SBU 28.70 H 0.€0 15.10

134 5.11E+05 | 1.z9Es05 | 1.27E-05

su_$ 2.80 H 0.00 12.50 i2.50

134 =.112.05 | 6.05£+05 | 7.96C+06 | G.BSE+G5 | 8.02E+06 | E.G38+05 | 1.27E+06 | t.\7E<06 | 4.76E+06 [ 1.o4E-a6

SECS 2.-08 Y 0.00 37.5§ 85.44 15.43 l 8.73 g.38 ] 3.04 I 1.60 | 1.48 | 1.00

13 §.11E+D5 1.54E+D05

53{8 i1.77 0O 0.00 1.39
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——t—— NF (JENDOL-3 MARCH 1930 HAT )

"*Be DECAY GAMMA-RAY TABLE

RALF DELAY GAMHMA-RAY EMERGY |

NUCLIDE LIFE YIELD (%) "

138z, 5-11E+08 2.5DE+DE

StBﬂ 28.70 HP  c.00 1510

§35 65.11E«Q8 B.40E+0S

St S 53.00_ H .00 1236

13§

sls 3.D0E+08Y
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103 1072 10! Lo 1ot 107 102 1ot 1 108 17
NEUTRON ENERGY (EV]
—e— NN"  rJEwoL-3 mARCH 1980 HAT T —*— NP  [JENDL-3 MARCH 1990 HAT)
—&—— NZN" (JENDL-3 HARCH 1880 HAT — ™~ NR [JENDL-3 MRRCH 1880 HAT)
—8— NG [ JENDL-3 HAREH 1980 HAT T —F— NR {JENOL-3 HMRARCH 1880 MAT)
= NG [JENDL-3 MARCH 1990 MAT}
1333 .
#8530 DECAY GAMMA-RAY TABLE
HALF DECAY GRMMA-RAY ENERGY
NUCLIDE LIFE YIELD (%]
13'% B.11E+0% E.BZE+05
s:00 2.55 M o.00 84.50
IH?B
5§ 0.31 S
Ia% 5.11E+05 | 7 5BE-0S
5d0{ 28.70 H .00 180
i23m 5.11E+08 2¢-33E+03
54XE 7.1% D .00 1000
$23 5.]1E.05 8.10E+04%
EXE 5.25 0 0.00 37.30
138 5.11E~-08 B.1BE+OS | .0BE+GH 3.41E+08 1.24E+08 1.17E«0B Z.T4EANDS B.E9E+04 1.53E+05 B.BIE+{04
SECS 13.10 n 0.00 99.70 78.78 45.76 19,74 13.56 12.86 12,46 7.47 5.31
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102 1072 107! 10f 10! 107 102 Lo 10° 108 107 P
NEUTRON ENERGY (EV)
—o— NNH,‘i {JENDL-3 MNRCH 1930 MAT ) —&— N3N (sENDL-3  HRRCH 1930 MAT)
—a&—— NZN" (JENDL-3 MARCH 1990 MAT ) —¥—— NP {JENGL-3  MARCH 1990 MAT L

3
By nECAY GRAMMR-RAY TABLE

HALF DECAY GRMMA-RAY ENERGY ]
NUCLIDE LIFE YIELD (%) ]
1372 5.11F+05 | §.62E+05
srB[] 2.55 M| .00 89.30
136, i 5.11€+05 | €.18E-05 | ) .GSE+0S | 3.41E.05 1, 248+85 | L.77E+05 | 2.74E-DS | 6.B9E+04 | 1.53€.05 8.63F-04 |
SFI:S 13-10 8] u.o0 99.70 79.76 4676 19.74 f 13.56 12.66 12.46 7.47 C6.31
133, §.11F+05 | 2.338+0%
54AE 2.13 ) .00 10.00
13 §.11E+05 8.10E~04
Sb(e 5.25 o 0.00 37.10
13
5330 0.31 5
13§ 5.11E+05 2.595+05j
SBU 28.70  H .00 16.10

— 241 —



JAERT—M 91109

Ta? NP\ 13330 Abundance

71.7C%

— 242 —



JAERI-M 91109

Ry TRANSMUTATION CROSS SEFCTIONS

T T TR T T T T T T T

T 2ol PR | Ll sl IERERTH

103 102 107t 17 10 102 103 10° 1P
NEUTRON ENERGY (EV)
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—>—— N3N" (JENDL-3 MRRCH 1380 HMRT ) s — NF!r1 [JENOL-3 HARCH 1980 KAT)
—&— NG [JENDL-3 HARCH 1530 MAT ! —F—— N {JENOL-3 MARCH 1980 KAT)
— > NP  {JENDL-3 HARCH 1990 HAT I

‘*B1 DECRY GAMMA-RAY TABLE

HALF OECAY GAMMA-RAY ENERGY
NUEL 1 DE LIFE YIELD t¥%)
157 5.11E+D5 | 6.62E+08
SLBU 7.55 M 0.00 83.90 |
1382
srBG 0.31 S
13¢ 5.11E+05 | 1 .BBE+DS
5330 82.90 M 0.00 22.00
138, 5.11€+05 | 1.44E+06 | 1.01F+06 | 4.63E-05 | 7z .2?E+06 | 5.47E-05 | 2.54E+08 | §.72E+09 n.nﬁs»os\z.zesmsl
S&CS 32.20 H 0.00 75-00 z8.42 26.77 16.05 9.48 g.10 4.72 105 | 1.28
13g, 5.11E+05 1.44E+08 8.72E-06 4.09E+05 4.B3E+D3 1.92E+CS 1.12£+08 3.24E4DS
5£S 2.90 H q.-00 25.00 25.00 24.62 24,62 20.00 2.00 1.55
13& 5.11E+05 5.27E+05
54AE 15.60 i o.00 81.00
13 5.11€405 | 2 .G0E+tS | 6.08E0S
53(3 9.10 H 0.a0 o0.00 z.80
13
Sis 3.00E+0BY]).
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~—-8—— N3N [(JENDL-3 HARCH 1890 HRT ! —+—— NG_ [JENDL-3 MRRCH 18890 MAT)
—=—— NNA (JENDL-3 HARCH 1§30 MRT]  —%— NG™ (JENDL-3 MARCH 1380 HAT !
— & NZN, (JENDL-2 HARCH 1890 HAT ——E NA_ JENDL-3 MARCH 1890 MAT )
> NZN" (JENDL-3 HRRCH 1580 HAT ) —— NA IJENUL-3  MRRCH 18990 MAT)
—®=— NP {JENDL-3 MRRCH 1990 MAT )
15
Fu DECAY GAMMA-RAY TABLE
HALF DECAY GRMMR-RAY ENERGY ]
NUCLTDE LIFE YIELD 1%} ]
142
EEEU 93.10 O
147 5.11E+05 1.22E-05
E'PN 2.62 Y a.00 100.00
155 5.11E«05 2.15E+04
EZS‘.TI 30 .00 Y 0.00 100.09
14 5.11E+05 5.50E~D3 5.Z0E+05 7.2BE+05 1.01E+06 0.956+0% 9. 13E+035 4. bdE+05 2-.B0E+03 5.92E+05 I
Ej:'m 41.30 2] 0.90 o2 .86 89.70 32-83 70,43 13.00 19.00 18.56 12.4D 12-40
14 E.11E+DS 5.50E«05 1.47E+06 £.11E+06
s‘:Pm 5.37 0 0.00 22.20 21.13 1.06
150 S.11E08 3.34E-08 4 .39E+05 5.B4E+05 71.37E+08 | .EEE+DE 7T.48E+05 BE.DBE+0S 1.34E405 T.51E+0S
EZEU 36.00 Y 0.00 a4.00 78.58 51.51 3.08 5.24 .05 ‘.71 2.54 z.10
157 6.11E+D3 B.42E+05 8.63E+05 L.22E+D5 A.44C+05
EEEU 5.30 H .00 \2.73 10.53 5.33 2.10
13 5-11E+09 1.22E+05 3.44%+05 4.11E+08 1.41E+0E S.E4E+06 1.11E+DB 7.79E+05 1.09E+08 2 4BE+05
gl Y 13.00 ¥ 0.00 30,58 27.20 2247 20.73 14.33 13.65 12.72 10.10 7.72

— 245 —



JAERT—M 91—109

154m.
154 8=l | 154
E;QSﬁf%?"“SBZﬂ%WMGd
o =
= Abundance
153 153 U
NP T
s20My 83U 52107
_ﬂi._Sfo—"c_;' L
lb‘:‘il.-U(\‘r
152 _18HL UG 152
‘e)"“ N 4)09 -
o e 5 (O

<

N
15 {50
B_.
51 m"-mssz
Sy
=
14 149
51 mamsﬁm
@y
148/~
200

A

005_ -~

NI
B

fatn IS

— 246 —



JAERI—M 91—109

Fu TRANSMUTAHATICON CROSS SEZCTICNS

Ty T YT T LR T TR T T T T T

15
3 3
c ¢

z T T T T T TN T

___________________ .

[T T TTY ST EE T RSOV T SRR T BRIy vl ol
1073 1072 107! | oP 1 102 108 1ot 10° 108 107 1C8
NEUTRON ENERGY (EV]
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—— NP (JENDL-3 MARCH 19%0 HMAT )

153
U DECAY GAMMA-RAY TRBLE

HALF DECAY GAMHR-RAY ENERGY

NUCL IDE LIFE YIELD (%)

148

sPIﬂ 53.10  H

153 §-11E-05 | 1,03E-05 | 7.0CF+04

s 46.80  H .00 26.30 5.41

15 S.11E+05 | 3.34F+05 § 1.17E+06 | B.32E+05 | B.76E+05 | [.74E+06 | 4.07E+08 | 1.19E+06 | 7.12E.0F 8.50E+05 |
sj:’m 268 H 0.00 73.00 17.01 12.77 7.81 7.45 5.99 5.18 [ 3.51
154 5.11E+«05 E.3ZE+04 1.01E«05 3.56E+04 J-THE«D4

G:E-LI 45.00 H .00 35.00 77.58 3.40 410

i b.11E«0S 1.23E+05 1. 27E+0B T .23E+05 1.0CE+GE BJBE!DSI Z2.4BE+0B 5.92FE+05 l T.57E408 B.9ZE«06
GEU 8.50 Y o.60 10.41 35.50 ta.70 17.36 1150 | 6.60 83 | &.3 t.88
1822 5.11E«Q5 B.42E+D5 8.63E+05 | .22E+0S A-44E+0E

E_;ZEU 9.30 Y 5.a0 12-73 10.52 2.3 2.10

s

EAJD'C! 1. 10E+14Y

148,

aﬁm §.00E+20Y

14 )

erd Z-00E+20Y

15 S.11E+05 | 1.72E+05 | 3.445+05 | £.1VE-O05 | 1.43E+D5 | 9.B4E«05 | 1.11E+08 | 7.79E+05 1.08E05 | 2.45E<03
S:ZEU 1.30E+08Y 0.00 30.58 27.20 2247 20.73 14.33 13.55 1z.92 10.10 ' 7.72
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NEUTRON ENERGY (EV)
——&— NG  [JENOL-3 MRRCH 1980 MAT1 2~ N3N (JENDL-3 MARCH 1590 HAT)
—A—— NZN [JENOL-3 MRRCH 1930 HAT) —— NP [ JENOL-3 MARCH 1980 MRTI
—&— NP [JENDL-3 MARCH 1990 KAT)
173_1
A DECRY GAMMA-RAY TABLE
| HALF DECAY CANHA-RAY ENERGY |
NUCLIDE LIFE YIELD (X3
173’1 5.11E+05 3.435+08 B.G4E+04 4.33E:05 2.30E+056 L.14E+08 3.54E+05 3.,19€+406 1.81E+06
ki f 90.00 0 0.08 87.05 2.29 .50 0.8 0.52 D.24 0.16 0.02
173 ' 6-11E+05 1.24E«05 2.87€+06 L -4DE-0O5 3.11E+08 1 .62E+05 3.07E+0% 1.35E+08 6.99E€+05 3.57€+05
72,-'1_|f 24 .00 H 0.00 83,10 23.99 £2.01 10.%5 §.55 6.34 4.73 1.02 Q.46
173 S 11E-DS | 2.72E+05 | 7-88E<04 | 1.Q1E+05 | |-71E-05 | §.36E-65 | 1.792-05 | 2.858.03 2.33E.05 | 5.57E+05
TLU 1.37 Y 0.o0 13.00 7.80 3.13 1.78 0.87 0.83 0.35 0.35 0.30
17]— 5.11E+05 1.24E+06 J.55E-04 1.32E+06
71 U 3.30 Y .00 5.00 §.40 .08
7 , S§.11E+08 Z.4d0E+G4 1.2BE+D5 5. THE+DZ 8.17E+04 1.14E+08 l 1.23E+056
24 11 5.00 Y p.og | 22.40 10.00 5.40 4.98 2.12 137
”T_
7 U 3.70 M
‘ 11'I7]_ §.11E+05 [ 1. O0E+06 | 8.01Es05 | | B1E-DS | 8.105408 [ 9.12E+05 | 7.87E+04 [ B.97E+0S I 1.00E406 s.ushnz;l
20y 8.70 0 p.on | Ees.2p 28.52 10.98 15.75 | 14.52 [ 10,84 5.1 5.73 5.04
| 1’7]»!— 5.11E+00 4475404 G6.71E+04
‘ 7 U 140.06 D[ 0.0 1362 7,40
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—— NA l } —— NPH [ JENDL-3 MARCH 1930 HAT)
—&—— NZN 1JENDL-3 MRRCH 1490 MAT) —*F— NP [ JENDL-3 HMARCH 1990 HAT)

"HF DECRY GAMMA-RAY TABLE

[ HALF DECAY GAMMA-RAY ENERGY |
{NUCLIOE LIFE TIELD (%) j
| ”i 5.11E+05 | 3.07E+05 | 2.02E405 | 8.84Ee04 | 4.01€405

7L U 2.20E+10Y1  e.o00 93.02 84,51 13.13 0.86

11?m §.11€+05 | 8.B3E+04

74U 3.68 H 0.00 .73

175 |, S TIEeDS | 3 42E+05 | B.04+04 | 4.33£+05 | 2.30£.05 | 1.14Es05 | 3.50g+08 [ 3.166405 | 1.61E-08

a7 70.00 D 0.00 87.05 2.29 1.50 v | 0.3z n.24 | g.18 0.cz
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10 P RRET s el Lo s L

10732 1072 107} 1 16! 102 102 Lot 1P 108 107 1P
NEUTRON ENERGY [(EV)

< NZN 1 ¥APL-3327 1967 1

—&— NG [JENDL~3 MRRCH 1880 MAT I
= NG l ] s — NPH [JENDL-3 MARCH 1890 MAT I
—=— NA t 1 —F— NP {JENDL-3 HARCH 1330 MAT!
—=%—— N3N [JENDL-3 HARCH 1830 MRT

Hf DECRY GAMMA-RAY TRBLE

HALF f DECRY GRHMA-RRAY ENERGY

NUCLIDE LIFE [ YIELD (%)

178m I 5.11£+05 | 4.26£+05 | 3.26E+05 | §.74£+0S | 2.19E+05 | 4.95E+05 | 2.17E+05 | 8.89F«04 | 9.326404 | 2.5BE+05

THf 4.30 S 0.0¢ 97.17 g4-13 83.80 g1.i6 68.92 63.8% 67.14 17.32 16.62

195, B.J1F+05 | 2.42F+05 | 8.84F<04 | 4.23E-05 ! 2.30F.DS | 1.14E-05 | 3.54E+05 | 3.19E40% | 1.B1E+0F

72HT ' 70.08 D 0.00 87.05 2.28 | .53 G.78 0.32 0.24 0.18 §.02

177 5115405 | 2 0SE+05 | 1.136-03 | 7.202-0¢ | 3.21€+05 | 0.50E-03 | 1.378.0%

'PJ_U 5.74 0 2.08 11.10 5.70 | L.87 0.2z 0.2§ G.D§
I 177m 5.116+05 | z.095-05 | z.zeEens | 3.7ME-05 | 1.13E-05 | 4.1BE.0S | 1.S3E+0§ | 3.ZBE+05 | 4.J4E.05 | |.2BE+OS
i 7J_U 165.0 D 0.0 s1.71 1 3781 26.10 7165 20.22 18.18 17.66 16.55 15.386
! 173m S.11E+D05 Z.UBE«DS E 2.2BE+05 3.7BE+DE 1.13E+05 4. |RE+06 3.20E+D5 1.63E+056 1.7BE«05 2.04E+D6
Lz ﬂt 1.1D0 s 0.80 82,81 | 50,67 38.24 28.20 25,17 23.24 23.10 70,71 20,58
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1073 10?2 107! g 10t 107 10? oy 10° 108 17 1°
_ NEUTRON ENERGY (EV)
— e NG, (JENDL-3 MARCH 1880 MAT) —&— N2ZN | KRPL-3327 1967 )
NGT y o ——— NP, [JENDL-3 HARCH 1980 KAT)
—&— NA tJENDL-3 MARCH 1950 MAT) —— NpPM | JENDLi3Z  MARCH 1399 MAT)
N3N 1 ]
17
“Hf DECAY GAMMA-RAY TABLE
[ HALF DECAY GRAMMR-RAY ENERGY
NUZLIDE LIFE YIELD tZ]
178m 6.11E+C5 4 .53E+0% A.62E+06 |.23E+05 1.4BE+05 4.|0E+0S 1.53E+0% 3.1BE+05 1.70E+0S 2.36E+05
'.':Hf 18.60 S 0.0 §5.40 89.20 25.89 2611 29,18 20.75 19.58 1B.71 18.17
i 17 \ S.t1E+05 3-96E+U5 2-83E+0% 1 -14E«05 5 .4BE-05 1-38E~US 2.51E+05
| 701 D 101.0 H 0.00 .11 2.84 1.77 0.37 0.10 0.08
17 $-11E+05 §.30E~04 1-34E+C8 }.31E~-06 1.29E+06 1.40E+08 1.50E+03 2.G4E+05 I {.B8E.06 1.25F+06
7j_U 30.60 M 0.00 5.77 5.00 1.EC 1.08 i 0.55 G.35 0.35 i 0.31 0.25
‘.1-‘.“'1! §.11E-08 4.76E 05 3.ZGE+CS 5.74E 05 2.13E+05 ! 4 .95E+ 08 2.17E+0% B.39F+04 9.3ZE-04 2.583E+0S
7zi_H: 4.30 S 0.00 87.17 8413 EERL gi.16 5882 63.83 s2-14 17.32 1E.62
l'rtjm §.11E¢05 4,26E+DE 3.26E+0S Z.13£«05 B.GQE+D4 5. 30E+04 3.32E+06 2.17E+05
iU 20.00 M 0.o00 57.05 34.43 79.87 | B3.BB 17.85 11.74 2 .52
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1073 1072 107! 1P 10! 107 103 1o 108 106 107 1P
NEUTRON ENERGY [(&V]
o NGM [JENDL-3 MARCH 13990 HAT ) ——— NZN | KRPL-3327 1957 1
——— NG (JENDL-3 HARCH 1390 MAT ) —-—t—— NP [JENDL-3 MARCH 1930 MATI
—%— NR [ JENDL-3 HMRRCH 159D MAT } —*— NR [ JENDBL~3 MARCH 1980 HATI
1‘.'3_{
.4 DECAY GAMMA-RAY TABLE
[ HALF DECAY GRNMA-RAY ENERGY ]
'NUCLIDE LIFE YIELD [#) i
18%m 5-11E+C5 3.32E+05 ! 4.43E+08 Z.18E+C5 5.75E+04 3.33E+04 5.01E+03F
"EH{ ! 5.50 H 0.00 24.40 85.38 E1.63 48.48 17.04 12.85
17% g .31E+D9 2. 14E«DB 2. 1EE+05 L.23E+CS 3.38E+0% | Z3FE+05 68.59E+08 B.70E~0% ]
LR 4 .80 H 0.0C 19,63 0.45 0.46 0.18 0.18 0.10 0.06
178m 5.11E-05 ?2.53%+05 J.8CE-05 1.5GE-CS 5.61E-04 F B.20E+04
70 11.00 S 0.co £2.60 30.75% 81.48 73.13 i3.89
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TRANSMUTATION CROSS SECTIONS
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C
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[ IR RS LSS
L VG o Ut PSS %n ________ 3
Lo T el b et vl e il el el PUTTTY RTINS FUSTY NI DUTT | SO,
7
1073 1072 107! 1P 1ot 10? 103 104 1o° 108 10 107
NEUTRON ENERGY (EV]
—S NG {JENDL-3 MARCH 1830 HRT) —%—— NZN  KRPL-3327 1987 )
—&— NA {JENDL-3 HRRCH 1890 HAT?} -+t NF t JENOL-3 MRRCH 1980 HAT)
—@— NA"  (JENDL-3 HMARCH 1890 HAT 3§ —HF— NN { JENBL-3 MARCH 1950 HAT)
— N3N )
o
i DECAY GAMMR-RAY TABLE
HRALF DECAY GRMHMRA-RAY EMERGY !
NUCL IDE LIFE YIELD (¥) |
La;_{ 5.11E+05 | 4.B2E+05 | 1.33E+05 | 3.486£+08 | 1.3BE+0S | 1.39E+05 | 4.76E+D5 | B.(BE+0S
7 f 42 .50 8] a.00 81,20 $0.00 13.00 5.00 1.70 1.79 0.20
zv"vl S.11E+05 | 1.G4E+08
L oralD 5.50 3 0.00 | 76.50
‘[ ”y S.11E+05 | ¢ .ECE+05 | $.0PEe06 | {.2BE«0S | 1.20+08 | 1.39E<05 | $.426+05 | B.08E+05 | 1.15E-06 | {.03F+05
74 b 1.80 H 0.00 20.G7 5.34 3.45 3.38 t.23 1.01 9.65 F 0.55 0.64
'_'?'i 5.11E+05 ?.085+05 1.122+405 7.20E-04 3.21E+08 2.50E+05 1-27E~05
7l 5.74 0 0.00 11.10 5.70 | .€7 0.22 .21 0-08
i 12[1 G.11E+05 | 4,0BE+DS | 1.20E+05 | .11E+06 | 2.15£+05 | 1.206+05 | 3.176+05 | |.I0E+0S | 9.376e04 | 1.51£+06
174U 2.50 il o.00 50.20 25.78 23.82 21.01 15.23 16.03 14.27 13.32 7.84
r
i 18511' 5.11E+05 | 3.32E+05 | 4.43E¢CE | 2.15E¢0S | §.75E+04 | 9.33E+04 | B.DIE+DS
7 f 5.50 H 0.00 94.40 BE.38 81.69 4B. 46 17.04 12.B%
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P TRANSMUTATION CROSS SECTIONS
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TTT T

[ IERARTI

108

10 Lol vl g syl IR ETTT B S ST | Lot L1t A
103 1072 107! 1P 10 102 103 1ot 10° 108
NEUTRON ENERGY (EV)
—&—— NG U JEWOL3I+YRMAMURO MARRCH 1989 ) NT ( )
—a—— NG [ UENDL3+YRMAMURO MARCH 1589 ) NNT )
—&— NP | N.YAMBHAURO HARCH 1889 ) NHE3 1 3
——X—— NA [ N.YAMAMURO HMARCH 1389 ] —*—— NNP (| N.YRMAMURO HARCH 1989 i
——o-— NA" { N.YRMAHMURD MARCH 1989 1 —E—— NNA_ | H.YRMAMURD MARCH 1989 1
~=-=t—— NZN { N.YPMAMURD MARCH 1989 ) ———— NZN" { N.YRMAHURD MARCH 1989 )
—F—— N3N ( N.YRMAMURQ HMARCH 1989 3
18
10 DECAY GRMMA-RAY TABLE
[ HALF DECAY_GAMMR-RRY ENERGY
|INUCLIDE LIFE YLIELD (%)
18 5.11E+05 | 1.12E+05 | 1-22E+05 | 1.196+06 | 1.236:06 | 1.00F+08 | 1.28E+08 l-ZEE#ﬂS-i 1.16E+06 | L.Z7E06
'J':TG 115.0 D 0.00 35.15 27.17 18.40 10.58 2.08 1.50 136 | 1.00 0.65
1822 5.11E+05 | 1.72E+05 [ ).47E+D5 | 1.85E+08 | 3.18E+D§ | 3. AGE06
73—r0 15.84 M 0.00 41.20 26.06 23.74 6.66 c.28
181 ! 5.115405 | ¢.B2E+05 | 1.33E+05 | 3.4BE+05 | 1.35F-05 | |.37£+05 | 4.76E+0Q5 [ 5. 16E+05
[ 7471 42.45 D o0 B1.20 10.00 1200 | .00 1.79 1.79 2.20
178 §.11+05 | 9.50F+04 | 1.34FeC6 | 1.99E-06 | 1.27C+08 | 1.40E+06 | 1-5OCD5 | 2.C4E+05 | 1.58E<n5 | i.25Ee08
71_1] 28.40 ] 0.c0 5.12 5.00 1.50 1.08 0.85 9.36 9.3s .31 0.25
178m 5.11£+05 | 4.26E+05 | 3.26E«D6 | 2.136+065 | §.90E+04 | 5.30E+04 | I.37E+05 | 2.17E+O0S
7 1 22 .80 H Q.80 97.05 g4.43 78.87 63.85 17.55 11.74 2.62
118m S5.11E+05 4.2BE+0S 3.26E+05 §.74E+08 Z.13E+08 4.35E+05 Z.17E+CS B.BSE+04 9.3ZE+04 Z.GBE«05
THf 21.00 Y G.D9 37.17 94.13 83.80 B1.06 65.87 £3.83 6214 17.32 15.62
180 5.11E+08 9.30E+04 1.04E4+05
7210 8.15 H 0.00 0.50 0.30
174
nTﬂ 664.9 D
17 5.11E+05 | 2.14E+05 | 2.§BE«05 | [.23E<05 | 3.30E+08_| [.23E+05 | B.BSE+DS | B.70E+05
2 4.59 H: 0.0 11.53 0.45 £.d5 0.1% 0.18 0.10 0.08
17¢m U 5.11E+08 | 4.59€.05 | 3.62E+05 | 1.23E«D5 | 1.46E-05 | 4.10E+05 | 1.93€.05 | 3.16E<05 | 1.70E+05 | 2.38E+05
7J_H: 25.10 o 0.0 £5.40 38.20 26.88§ 25- L1 28.78 20.75 15.58 18-71 18.17
by 5.11E-65 | z.08Eas | 1.ydce05 | 7.pne-04 | 3.21E.DS | 2.50E.05 1 1.37E+0s
I 7LU 6.74 0 0.00 | 11.10 5-70 §.57 .2z .21 9.05

— 261 —



JAERI—M 91—109

T

NG

027"
€53

Abundance
0.13%

iz

CHE O T N

— 262 —



RN

TRANSMUTRTION CROSS SECTIONS

JAERI-M 91—109

T

T T Ty T T T

YT T TR T

T T I

TTFTTTIT

T

T

10"%5 PRI S|

Coaaaannl a3 ainl

sseinl

i saanl

L

sl

il

TTT
T IALLH

T

103 1072 107! 1P 10! 107 108 10 10° 10P
NEUTRON ENERGY (EV)

—&— NG {JENDL-3 MARCH 1890 MRT) ——®— NA [JENOL=-3 MARCH 1980 HAT?

—&—— NZN_, !{JENDL-3 MRRCH 1940 MRT | —*—— N3N (J4fFNDL-3 MARCH 1980 HATI

—&— N2NM (UENDL-3  mMPRCH 1990 MAT | —=F%—— NNP (JENDL-3 MARCH 1980 HAT)

e NP {JENDL-3 MARCH 199D HAT I

15[1

2N DECAY GRAMMA-RAY TRBLE

HRLF DECRY GAHMA-RAY ENERGY ?

NUCLIDE LIFE YIELD (%) i
]

744 i20.8 D

:7% | B.11E-05 | 5.07E+04 | 1.34E+06

7N 37 .80 Jud ooo b 1m0 0.11

17Em 5.11E+05 [ 2.22E+D5 | §.02EeD5 | 1.20E~05 | 2.33E+05 | 2.82E.C5 E.BEEvUEj
i 74"1 £.40 M 0.00 [ £.53 0.52 9.3% 0.22 0.19 0.03
boojTe

73T0 6554.5 o

180 E.11E+DE 9.,30F+04 }.04E+CS

T;T-U 8.15 H 0.00 v.50 n.30

177, 5.11E+05 | 2.DBE+D5 | 2.285+05 | 3.7BE+O5 | 1.13E+D5 | 4.1PE+¢05 | 3.206+05 | 1.536+05 | 3.2086+05 | 2.n4€+05
‘7:HT =1.40 M D.on B3 .Bl 50.57 3§.24 28,20 28.77 73.74 25.10 0.7 20.55

17

73/4 21.50 D

11

7540 9.40 M

11;&! 511705 | 4.P6E¢0G | 3-PBE+DE | B.74E+05 | 2.136+08 | 4.96E405 | 2.17E+05 a.ags-mls.azs-m 2.68E+05 |
7 f 4-30 S 54.13 §3.80 Al .16 58.92 53.83 62.14 E 17.32 16-62

o.ac §7.17
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0T L i o e awend e el el el il sl T Ao
1073 1072 107! 1P 1ot 107 108 104 10° 108 107 108
NEUTRON ENERGY (EV)
—&— NG { JENDL-3T HRRCH 1989 ! N3N 1 JENDL-3T HRRCH 1988 )
—&-— NZN ( JENDL-3T HRRCH 1589 ) —+—— NNP | JENDL-3T MRRCH 1589 )
—8&— NP { JENDL-3T HMARCH 1988 ) —%— NNA [ JENDL-3T MRRCH 1988 }
—>— NR { JENDL-3T HMRRCH 19839 )
18 '
uzN DECAY CGAMMA-RAY TABLE
HALF DECRY GRMHR-RAY ENERGY ]
NUCLIDE LIFE YIELD () l
18
7j./‘l 120.9
Ieﬁ_ 5.11E+05 i 1.1ZE+06 1.225+06 {-19E+08 i 1-239E-08 {.0DE~D6 §.2BE+D8 I 1-29E+05 f 1-18E+0E i 1.27£+08 l
73 ﬂ 115.0 0.90 35.15 e7.17 16.40 11.58 2.08 1.50 1.36 ] 1.00 0.85
18&']'_ 5.11E+05 1.728+05 1.47E+05 L .85E£+08 3.1BE.0F 3.56E-05
2:10 15.84 0.00 47.20 96.05 23.74 5.68 0.29

— 265 —



"I
;

18 18 Abundance

N3N

7;7(]-“——1—2_05:%_[]___,. le

13311{ <

#?
=

lsg_ﬂ:

le_H:

266 —



JAERI—M 91—109

N TRANSHMUTATION CROSS SECTIONS

TR T T T T T T T T T T T MRRLELIRARRAI T T
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o [ 1
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1077 e At Sy ]
3
af j
NoniR NV R SRR TS, RIS UTSY: I WRTTT) SN S W ERTT M S ATWRTIT] S S UM EVLL S S STV R
1073 102 107! 1° 10! 102 102 Lot Lo° 108 107
NEUTRON ENERGY (EV]
—E— NG I JENDL-3T HARLH 1888 ) N3N [ JENDL-3T HMARCH 1989 i
—a&— NP { JENOL-3T MARCH 1888 ] — NNP_, { JENDL-3T HRRCH 1989 |
—&—— NA { JENDL-3T HARCH 1989 ) ———— NNP" )
— = NZN { JENQL-3T HRRCH 1889 ) ——2Z—— NNA [ JENDOL-3T HMARCH 1989 )
16%
A DECAY GAMMA-RAY TABLE
HALF DECAY GRAMMA-RAY ENERGY
NUCL I0E LIFE YIELD (%)
lﬁ?lT 5.11E+05 i 2.46E+D5 | 1.08£405 | 3.54E+05 | 1.61E+05 | 2.44E+05 | 5.J3E+05 | 9.91E+04 | 4. 6EEAQ4 | §.28Ee04
7210 5.00 O g.00 27.30 12.05 11.80 3.45 8.74 T4z 7.27 [ 5.87 5.87
1egm,, | B.l1E+06 | 3.32E+05 | 4.43E+05 | 2.15E«05 ! 5.7SE+04 | 5.336+04 | E.01E+05
'7d_iT 5.50 Y 0.0 94-40 85.38 81.69 I 4B.46 17.04 12.85
181
7M 120.9 o
1 T
ii’lr 5.11E4+05 | 1.126+08 | 1.22E+06 | |.19€+08 | 1.23E+D6 | 1.00E+06 | 1.PGE+CE | 1.29E«06 | 1.1BE+06 | |.27E+06 I
7210 115.0 o! 0.00 3516 27.17 1640 11,58 2.08 1.50 1.98 1.90 0.55
182g ! 5.11E405 | 1.72E+05 | 1.47E+05 | 1.B5E+05 | 3.1BE+05 | 3.5BEeDS
7310 15.684 Hl  o.om 47.20 36.06 23.74 .55 .24

— 267 —



JAERI—M 91--109

l}B;E } 18
W s B Re
o

g

o

o

w =

&

=
15 18 Abundance
Ta- R W | 30.707

NZN

N3N

BN
74

— 268 —



(BARN)

ON

—

CROSS SECT

JAERI-M 91—109

TRANSMUTATION CROSS SECTIONS

z
10 a
0 F ]
10 Lo oen ~
,I‘ -
POl _
_2" -
1 U ]
-3 7 H
100 e
-4 i
0 O
1075 L e i
I OO NI I
E b
-7*‘ =
310 oo ]
[l T DR B RO SR ST S AT DU RNy SRR VITY BN 0 ¥ § RISy
1073 1072 107! ey 10! 102 109 104 10° 108 ol Lef
NEUTRON ENERGY (EV)
—&— NG { JEWDL-3T HMARCH 1989 ) ND { )
—— NP { JENDL-3T MARCH 1989 ] —*—— NNP ( JENDL-3T MRRCH 13839 )
—8—— KA { JENDL-3T MARCH 1389 ) — % N3N ( JENDL-3T MRRCH 1989 ]
———>—— NZN t JUENDL-3T HARRCH 1589 b —Z— NNA [ JENDL-3T MRRCH 1983 1
18
-A_DECAY GAMMA-RAY TABLE
HALF DECAY GRAMMA-RAY ENERGY |
NUCLIDE LIFE YIELD (%) !
14 b.11E«0§ 1.25E+08
'.j./‘J 75.10 D 0.00 0.02
18$Jm B-11E+05 B-59E+04 1.32E+05 1.74E+ 06 | -BEE+OS L .64E+05 1.0BE+GE 2.35E~D4 1 9.4EE+04 |- 22E+C5
-,a.,/\j i-65% bl 0.00 5.14 4.30 3.1 a.7% 0.57 0.35 6.17 0.11 0.08
lBL’_ S.11E+05 4. 14E+0S 2.58F«05 §.21E+{5 1.11E+05 3.[8E+05 9 .08E+05 7.32E+05 5.37E«05 3.84£-+05
73l 8.70 H 1.0 74.10 i4.886 32.91 74.33 29.55 15.45 15.00 13.16 17.86
18 5.11E+05 4.BZE+DT 1.33E+DS 3.46E+05 J.3BE+00 1-37E+05 4. JEE+DS 6.16E+05
7:H§t 42 .45 0 0-01 B1.20 40.00 13.00 5.00 1.70 1.70 0-20
19 B.11E+Q5 2. 48«05 1.08E+DE 2.64E+0b I.6lE+DB 2.44E+05 3.13E+05 9.91E+04 4.BSE+D4 B.ZBE+04
720 5.00 0 0.00 27.30 12.08 11.80 9.45 8.74 7.42 7.27 5.87 5.87

— 269 —



JAERI—M 91—109

187 187 187
B - B-
74W TTPEIESH T TERQ TTTE30ESIOY 7505

NG

Abundance
28.60%

Lsfw
74

18 _ 18 3 18
7}” "B-"A'TBD'UM_" 731 0 7752000 741/\1
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PN TRANSMUTRTION CROSS SECTIONS

CROSS SECTION

[BRRN !

UL - : S
E Il| T T III!HI T T \l\li[i T T IIHIII T T Illr!r; T T llii||‘ T |:|r||‘ T T |i|\|l] ¥ 1III||[ T T H[ T LRARI
0 DU N NSRRI n
100 L ]
I8 L2 UM EPN R .
_1 r 7
0 L T T ]
1072 [ ]
e T 3
W opt I UUUEESEEEESPRIS S S SE S ]
-4 F 1
IR RSP PP EEEEE RS S ~
075 L e N
-5 7
L PSSP PR LRSS R EE S S —
1077 Y ST SR TTer EE YT RN TTTv RS AR TTY BN ST MRS S
1073 1072 107! L 10} 142 162 1o 108 108 18
NEUTRON ENERGY (EV)
& NG [ JENDL-3T HMARCH 1982 ) ——&—— NNP { JENOL-3T HARCH 1983 )
& NP { JENDL-3T MARCH 18988 ] N3N { JENDL-3T HMARCH 1868 i
—&— NA { JENDL-3T MARCH 1989 ) ——— NI { )
———— NZN { JENDL-3T HARCH 1984 ) —Z—— NNA ( JENDL-3T HMARCH 1983 I
184
1l DECAY GRMMA-RAY TABLE
[ HALF DECAY_GAHNR-RAY ENERGY
NUCL IDE : LIFE YIELD 1¥)
1&] 6. [LE+OS ] 7.39E+05 I 1. 14E+0% J B-8BE+08 | 4.80£:05 | 7.25E+04 \ 1.34E406 1 §.18E+08 1 5.52E+05 ] 7.73E+0%
2N 23.85 H[ 0.00 82,98 reos | 2527 1zl | w3 | 8.1 5.0+ | 489 |  3.48
107
s 4.30E+10Y
19€ S.11E+08 1.99E+03 2.15E-0% 5.11E+05 7.35E.C5 F.i5E-05 1.22E+05 4.18E-05 ; 7-33E-0F 3.0BE-CS J
vaTU 10.50 M 0.00 56.30 19.28 1¢.02 34.05 22.78 29.56 14.69 11.78 1.26
lﬂq-{ 5.11E+DS 7. B4E+03 T.320+04 4.558+08 3.9aL-05 1.47€+06 I.IBE.0% 7-358.08 4. TIE-0% 4 B1E+05
ki { 64.00 M 0-09 55.180 78.40 27.33 z.93 z.13 1.22 0-88 0.73 5.78
18 5.11E+05 2 4EE+0B 1.CBE-55 3.S4E+DE 1.81E+08 2.44E+06 I.13E+0F 9.91E«04 i KSEP04 E.2EE+04
7l 5.0 bl 0.01 27.30 12.05 11.80 5.45§ 8,74 7.42 1.71 5.87 5.87
18 5.11€+05 | 1.762v05 |
'hj/\l 75.10 0 ¢.on 0.92
185m 5.1LE+DS B.S0E+04 T.32E405 | . T4E+05 1.88€.06 1.B4E+05 1.0BE+BE 2.35E+04 §.45E4D4 1.22E-46
TM 1.65 ul 0.0 5.14 4,20 1.8 0.7% a.57 0.35 0.17 0. 0.ce
laﬁT B.11E+L6 1.78E+$5 1.T4E+05 I.44E+0B 1.08E+Q36 S.42E+0F | -47€-08 3.95E+0% S.BEE+0S 5. BOE4DS
73| G 49.50 H 0.00 25.20 23.00 i.26 2.50 1.39 1.58 1.38 i.38 1.0l
182 S.11E+DS 2.70E+ 08 1-65E+0F L 14E+05
7:Hf 9.00E+06Y| u.0n A0.00 7.00 2.60
18 11608 | 1.12E05 | 1.22+06 | 1.19E+D8 | i-23€+08 | 1.00€-05 | 1.25F+08 | 1.29E+05 | 1.1s€.08 | 1.27Ee06 |
731 0 115.0 Dr a.co 35.3% 27-17 1§40 11.5¢ 2.08 1.50 1-38 .00 J 0.55
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Wil il el L il el el
103 10°2 107! tOP 10! 02 103 104 05
NEUTRON ENERGY (EV)

SINCROS HMARCH 1880
SINCROS MARCH 1390

SINCROS MARCH 1830 [
{
( SINCROS HARCH 1380
[
(

l

( SINCROS MARRCH 1980
—8— N3N I SINCROS MARCH 1830

( SINCROS MARCH 1980

1 SINCRDS MARCH 1980

SINCROS HARCH 1880
SINCRDS HARCH 1980

""Re DECAY GAMMR-RAY TABLF

I HALF DECAY GAMMA-RAY ENERGY
NUCLIDE LIFE YIELD (4]
18¢ ! G.11E405 | 1.17E+06 | 2-53E408 | Z.17E+05 | 9.21E+05 | 1.GIE+05 | 1.I11E+06 | 9.18F+0S i 9.03E+0§ | 7.82£405
YA 169.0 0 o.00 12.37 1089 9.62 8.30 5.£2 5.91 6.67 5.81 [ 3.7
184 | 5.11E+05 | ©.03E+05 | 7-0PE-05 | 1.11€+06 | 8.95E.05 | 2.63E+05 | 6.42£+06
7‘3‘?3 38.00 I:rI g.oe 39.10 37.54 17.28 15.62 2.97 1.8
18 ! 5.11E.+05 | 1.62E+05 | 4.55€.04 ! 7.9E405 | 2.CEEeDS | .10E.05 | 9.81€-04 | 5.25€+04 | ).08F+05 | 2.46E+05
7:RE 7i.00 D{ 0.00 23.59 8.05 3.20 3.00 2.93 2-72 2.24 2.28 1.33
g | s.11Ee08 | 1.376e05
73’?8 30.50  H .00 5.30
16Ex
758 2.002+05Y
1E%m E.LIE¢Q5 | 6.59E+04 | 1.32E6+05 | t.74E+05 | 1.BE+05 | L.G4E+DS | 1.0BE+D5 | 2.35E+04 | S.48Es04 | 1.22E405
74 1.-66 M 0.00 5.14 4.30 3.18 0.73 0.57 0.3 0.17 p-1l U.08
1B 5.11E+0S t +2EE+05
‘.'j/J 75.10 0 0.00 0.0%
18 5.11E+05 | 1.12F+06 | 1.22F+08 | {.196+06 | 3.29€+08 | 1.00E+0f | 1.26E«06 | §.29E+06 | 1.1GE¢D6 | 1.27€+08
'.'?rﬂ 115.0 0 0.00 35.16 2%.17 16,40 11.58 z.08 t.50 1.35 1.00 0.5§
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1073 1072 107 1P 10! 102 103 104 1Q° 108
NEUTRON ENERGY (EV)
— 8 NZN, SINCROS MARCH 1930 ) —* NG, SINCRDS HMARCH 1880 )
—&— NZN" ¢ SINCROS HMARCH 1330 1 —F— NG" ¢ SINCRDS MARCH 1980
—&— N3N SINCRCS HARCH 1980 ] —Z— NP t SINCROS MARCH 1950 ]
—¥— NNA [ SINCROS MRRCH 1980 ] —¥— NA t SINCRDS HARCH 1950 ]
—*—— NNF | SINCROS HMARCH 1980 )
187
e DECAY GAMMA-RAY TABLE
HALF DECAY GRKMA-RAY EMNERGY
NUCLIDE LIFZ YIELO (2)
1882,
7&8 ?.00E+05Y!
16 | 5.11E+D5 | 1.37E+05
7?9 9p.50  HY  p.00 5.50
i 1B3 ' S.11E+05 248505 1 .0BE-DS 3.94E+05 1.8§1E+05 2. 44E+CT I 3.13E+05 9.85E-D4 4-55E+04 5.28E-04
i ‘7JG 5.10 ol o.oe 27.39 12.05 11.80 9.45 .74 7.42 7.27 5.87 5.87
[ 1egm | s.tieecs | a.36cend | 1.052e05 | 5.z4EeC4
f 7RE 18.70 Ml o.oo 15.71 1100 .24
18 | 5.116+05 | 1.55€405 | 5.32E+D5 | 4.78E«0S
7\8 16.80 H' .00 is.20 1.77 L.05
lsj i S.11E+08 2.38E+-08 1.14E+05 B .BEE+QS 4.8GE08 7.ZEE+04 I.34E405 E.1BE+05 5.57E+Q5 7. 73E+035
7./'\' 23.80 H u.00 B2.98 74.05 25.27 21.01 10,71 B.51 5.04 4.8% 3,36
it
RS 0.00
1t 5.11E+05 4.14E+0G 2.63E+QS g.21E+08 1.31E+05 3.1BE+05 9.03E405 7.92E+08 §.37€+05 3.B84E405
73‘TU 8.70 H Q.00 74-10 44.86 32.91 i 74,39 23.55 15.45 15.00 13.16 12.85
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p=t TRANSMUTATION CROSS SECTIONS

'
1a L iaonl gl oot I NETIn Lol s sl [ IR T S SRR eT! vl v Tl L

1073 to2 107! 100 10! 102 103 10 105 108 107 e
NEUTRON ENERGY (EV]

—F— NP
—m-—— NP
SNV
——— N0
—%— Np"

SINCRDS HRRCH 1890
SINCRDS HRRCH 1890
SINCRDS MARRCH 1880
SINCRBS HMRRCH 1880
SINCRBS HARCH 1890

8 NZN SINCROS HRRCH 1830
——A&—— KNNA [ SINCROS MARCH 1990
T NNZ SINCROS MARCH 1900
—¥—— NNP" ( SINCROS MARCH 198D
—— NG SINCROS MARCH 1990
—+— ngM o SINCROS MARCH 1930

53
Pt DECAY GAMMA-RAY TEBLE

HARLF 1 DECAY GRMHMA-RAY ENERGY
NUCLIOE LIFE ! YIELD (%)
19;3 | 5.11£+05 | 6.33E¢05 | 4-DSE+05 | 3.6OE-0S | 5-D0Fs04 | 8.24E+04 | 1.72E05 | 3.61£+05 | 4.56F+05 | 8.650404
7 t 2.90 0 0.00 [ 13.68 T 8.00 5.00 { 4.88 1 4.88 ! 3.57 3.98 l 2.36 [ 3.z8
191
711[‘ 4.50 S
{1sam
i st 4.30 o
13y,
7H L 50.00 ¥
189,
7565 5.70 H
182,
74T 1.45 H
132 5.11E+05 | 2.16E+05 | 4.68E+05 | 3.0BE+05 | 2.G8E+05 | G.04E+05 | 6.125405 | §.60E+0S | 2.08£+08 | 4.852408
7?1[‘ 74.20 D o.on | sz.s0 ia.08 | 29.88 . 28.72 8,52 £.30 4. 3.20 3.16
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o Pt TRANSMUTATION CROSS SECTIONS

T YT R SRR T T T T

Fr T T T T T T T T T T

dvrund

10« 2 el f ot ol ot trpaaal vl 1t 1l eyl I EREeT| Lot . e

103 1072 107! 100 Lot 102 108 10! 108 106 o108
NEUTRON ENERGY [EV)

SINCROS MARCH 18390

—C—— NZN_ | SINCRDOS MARRCH 1990 ) [ ¥
—a—— NN | SINCROS  MARCH 1999 ) —¥—= NP ( SINCROS MARCH 1390 !
—3— N3N | SINCROS MARCH 1590 ) —— npf SINCROS MARCH 1890 }
= NNA SINCRDS MARCH 1990 ) ——— NPl SINCRES HMARCH 1880 1
————— NNF | S5INCRDS MARCH 1350 ) —=— Nfl { SINCROS HMARCH 1880 )
—— NNP" SINCRDS MARCH 183 1 —+— NA" | SINCRDS ~ MARCH 1880 1
R NG 1 SINCROS5 MARCH 18990 ]

13
7}% DECAY GAMMHA-RAY THBLE

; HRLF DECAY GAMMNA-RAY ENERGY ]
[NUCLTDE LIFE YIELD (%) ]
LS%T
70 L 4.30 0
193,
74 t £0.c0 Y
1933
Loaalr 10.60 D
155 5-11E+05 | 8.£8£-04 | 1.30E-05 | 3.08E-04
78 4.02 C 0.08 100.00 25.80 17.10
184n [ 5.11Esns | 4.837+05 | 3.25£+05 | 6.0OF+05 | 5.982+05 | 3.386.05 | §.626¢05 | 3.91£405 | 5.625+08 | 1.12¢+08 |
. ?'!.I.f' 0.47 Y 2.0 25.80 §2.80 62.30 §2.10 §5.10 35,70 35.10 34.70 I 8.557
‘L 132 5.11E+D5 | 3.7BE~05 | 2.94€+05 | £.45E+05
; 711[' 19.20 H o.an 13.00 2.57 T
{1812
i TSS 13.10 H
E 181 5.11E+05 | 1.90E+0S
: ?tDS 15.40 D 6.0e 25.00
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- TRANSMUTARTION CRGQSS SECTIONS

T T T

T T T T T T T LELIRARL T T T T T T

I PP R RV TI S T UV RIS TOYi S I U HETH| BN W ELE B STET sl U,
1073 1072 10t 1o 10! 102 103 Lo 1 108 107 108
NEUTRON ENERGY (EV]

—e— NN" ¢ SINCROS MARCH 1980 1 —2—“NNP:t SINCR0OS MARCH 1990 ]
— & NZN ! SINCRDS MARCH 1980 } —¥—— NNP" ( 5iNCRDS MARCH 1990 )
493—N3Nnr SINCROS HMARCH 1980 } —¥H— NG t SINCROS HRRCH 1950 )
— ¥ N3N~ SINCRDS HARCH 1980 1 —3‘<—NF*H t SINCR2S MRRCH 1930 1
—&— NKNR_ SINCANS  MARCH 1980 ) —=E&— NP t SINCRDS HRRCH 19350 t
—— NNA" ¢ SINCROS MARCH 1980 } —+—— NR t SINCROS MARCH 1980 1
— & NNP SINCROS MARRCH 1880 }

1333

0 DECAY GAMMAR-RAY TABLE

HALF DECARY GAMMAR-RAY ENERGY ]

NUCLIOE LIFE YIELD (%) 1
19z

7Pt 4.30 o

133

7:Pt i 50.00 i

1810

’7505 13.10 Hi

12] 5.11E40% 1.30F+05
H 'PEGS 15.40 0 0.09 25.00

j’:‘i? S.11E+05 4.83E+05 3.2BE+0F B.GCE+OS } 6.B5E+05 3.38E+05 B.EZE+D5 3.91E+06 5.62F+05 1.12E+08
77l 0-47 T D.co 95.90 82.8D s2.20 | sa.o 55.10 35.20 35.10 34.70 8.55
1¢d §.11E+D5 3.28E+05 2.94E+05 : 6.4ZE+05

77L T 19.20  H .00 taae b 2sr ) tas

ISST 6.11E4D8 5.,20E+05 i.335¢05! B.§5E+05 3.555.05; 2 .EEE+D5 3.25E408 l.'FSEv»USi 3.E9E.O5 4.B1E+05
7ill 3-890 H o.oe [3.46 13.48 13.48 13.33 I 12,12 10.77 7.00 l E.45 3.77
1535 5.716+06 | §.88E+04 | §.30E+05 | 3,09F:04

7 t 4.02 D 0.06 100.00 2580 17.10

ILSSI S.11E+05 9.70F-05 4 .93E+0% 6.B5E+05 3.65E+08 2.BBE+05 3.25E-0DB 1,73E-06 1 1-73E+05 3.59E+05
71T 2.50 H ¢.00 13.45 13.45 13.46 13.33 12.12 19.77 7.00 [ 7.00 5.46
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et TRANSMUTRTION CROSS SECTIONS

T T T T T T T T T T T T T T LARURBEREE T T wwnna

'_l_luuLJ_Lumul. 1 x}J_LanA.UJIHLLJ

1072 107! 1P 10! 102 10° 10t 10° 108 107 {08
NEUTRON ENERGY (EVI
—O— N2N SINCROS HARCH 1990 —F&—= NG SINCROS MARCH 1990

1 7 t

l SINCROS HARCH 1890 ) —=—nNg" STNCROS MARCH 1390

l SINCRCS HMARCH 1990 ) ———5‘—-NF'H t SINCROS HARCH 1890
—¥— NNAf | SINCROS MARCH 1390 ) —H— NF { SINCROS HRARTH 1890

t ] {

[ )

SINCROS MARCH 1990 —*— NR SINCROS MARCH 1990
SINCROS MARCH 1990

18
Pt DECRY GAMMA-RAY TABLE

HALF f DOECAY GAMMA-RAY ENERGY
NUCL IDE LIFE i YIELD (%}
195z, | 5.11E+08 1 9.g9Ee06 | 1.30E+05 | 3.096+04
74 t i 4.32 D 0.00 | top.0O zs.s0 | 110
185 5.T1E<05 | 3.20F-D6 | 4.33E+05 | B.65E+05 | 9.656-05 | 2.86E+05 | 3.26F08 | {.73+08 3.64E+05 | 4.81E~06 |
77l 3-80 H e.ng 13.48 13.48 13.48 | 13.33 12.12 l 10.77 7.00 | 5.48 I 3.71
19 5_11E+05 | 9.4SE+05 | 2.79E+0§
7;61[ 94.00 M 0.00 100.00 27.80
197 5.11E+05 | 7.73E+04 § 1.81€+08
’Ajt 18.30 H ¢.00 17.00 3.49
147 5.11E+05 2.78E+0% 1.30E+38 2.02E+05
7ﬂﬁu 7.170 3 5.0 73.00 3,21 117
196 E.11€+05 | 3.936+05 | B.21E-05 | 3.5BE+05 | 4.47E+05 | 5.476+05 | 1.036+05 | 8.3BE+05 | 6.94E+06 [ 7.27C+DS
71LT 1.40 H 0.00 87.20 96.22 84,30 24.70 91,41 16.36 §,35 §.23 Z.60
196 5.1 16405 | 3.55C«05 | 7.79E+08 | 4.47E+05 | 3.93Es08
er' 52.00 S| o.e¢ 19.00 10.72 .56 L 4.37
193
7&35 30.60 H
183
71?? 10.80 D
185 5.11E-05 | 3.20E-05 | 4.33£+05 | 8.BSE.0S | 3.65F05 | 2.58€+05 | 3.25€+D5 | 1.73E+05 | 1.73E+05 | 3.59E-08
'nIF Z-50 H 0.00 i3.46 | 13.48 12.48 13.33 12.12 10.77 7.00 7.00 §.46
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138 —~
R o ¢ TRANSMUTATION CROSS SECTIONS
JD E T ||Tll||[ T ||\III|| T lrlr\ll[ L ‘IKK‘”l T |IKII||‘ T .TITTh} v ll11slli T T T TIIrIT T \Illllli T l!l\YHi ,l LB
0 E
10 E_
il F
0 -
E
1o
- o
Z -3k
S R T
a- B
o -
10 =
-
CD]O -
— F
gt
J E
W r
w10 L
w F
L8
7o S Lo I AR bbb
o E
et
P € i e el ettt
Lt S R E L e
g S
£ T e e b bbb kil ettt
T IR St r
St TS BT ST T PTTENE ST E T BN Sy B R Lt ..m.i
1073 1072 107! 1P 10! 102 102 104 1® 108 107 [P
NEUTRON ENERGY (EV]
—&—— N2N_ | SINCROS MARCH 1880 ) —+— anef SINCROS HMARCH 1990 }
A NZNF1 [ SINCROS HMRRCH 1380 3 * NGn ( SINCROS HMRRCH 1880 !
— &= N3N [ SINCROS MARRCH 1880 ) —=— NG t SINCROS MARCH 1880 1
—¥— NNA SINCRGS MRRCH 1880 ) —f—= NP t SINCRUS MARCH 1830 ]
—=>— NNF SINCROS  MRARCH 1980 1 —H—— NA ( SINCRDS HMARCH 1980 ]
15
+Pt DECAY GAMMA-RAY _TRABLE
‘ HALF DECAY GRMHA-RAY ENERGY
NUCLIDE LIFE YIELD (%] }
‘ 15, 5.11E.05 | 8.46€+05 | 2.79€405
'Jﬂt 94.00 H 0.00 ‘ .00 | 7790
| 1e E.31E.05 | 7.73E.04 | 1.81%.05
‘ 'HP)[ 18.30 H 0.01 i 17.30 3.48
} 157 S.11E+05 | ?.78%.05 | 1.a0%.05 | 2.92¢.0s |
. wQU 7.70 5 o.co 73.50 3.21 117
D1 5.11E+C5 ¢ d4.31E-D4
! 7EGS £.00 Y[ om i 7.0
194 6.10E+05 | 3.78£+05 | 2.84E+05 ‘ s.tss»us]
'J'IIF' 18.20 H p.oc | 11.00 2.57 | 1.8
1g7
7111" g.80 H
188 | S.11EDE | 3.R2£+05
7;}5t 14.00 s 0.0 100.00
32 £ 11F+05 | §.436408 | 4.89E.05 | 3.17E+08 | i -BEE.DS | 1.525.05 | 2.4BE4D5 I 'I‘HEoUS—[ 4-TaE+08 ]—T‘SYEHJﬂ
W] 30.80  H[  g.m 1s.Ce £.65 5.17 3.55 295 | z.3s | 181 | 1a1 | t.os
199 6.14E+05 | 1.33€408
ol 3.14 0 oon | oo
188
TrII' 8.00 S
135,
7@8 £.50 H
3 1951 5-11E+05 3.20£¢08 l 4.3JE+05 §-BSE«DE 3 BBE+OS I 2-553*05J 3.25E+05 E | -12E+05 I 3.59E.05 J 4-BLE+US '
Il 3.80 H o.on 13.46 13.45 13.48 13,33 12,12 JI 10,77 ]_ 7.00 J B4 I 3.77 l
‘t :QFb B.11E+05 3,89Er04 1.30F+08 3.09E~34
7H 4.02 0 0.01 100,00 25.60 17,11
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“n,  TRANSMUTATIGN CROSS SECTIONS

1
[U E T \"IIYTT; T f‘lifll‘ v T |\|lii| T \TIV“‘[ T Tlll\lT! T JI.IIYII T ||f||lll T TTTTITET T Il\IlIYI T T‘lif!i] l( T T UTTT
i
10 F_
-
]

EE‘::I:::f_Q:I::::::i::ﬁ_:::::::::fkiﬁ j
]

=

sl gl e c sl Lol IR

Lot Loa 1 raansl Lol Lol L
1072 107! 100 10! 102 103 10 107 10° 1o’ iz
NEUTRON ENERGY [(EV]
—a— nn" SINCROS MARCH 1880 —Z—— NNP SINCRDS MARCH 1980
—*—— NZN SINCROS MARCH 1980 —— NG SINCRDS HARCH 1980

SINCRDS HRARCH 1980
SINCRDS HMRARCH 1980
SINCRDS HMARCH 1990
SINCRDS HRARCH 1980

[
(
—E—NZN:I SINCROS MARCH 1890
emde— N2NT SINCRDS  MARCH 1990
i
1
i

|

——— NNR STNCROS  MARCH 1890

]
1
]
1

—%— N3N SINCRDS MARCH 1930 ) —3F— NA
1

R NNA" SINCROS MARCH 1990 ]

197,
-5 DECAY GAMMAR-RAY TABLE

HALF DECAY GAMMR-RAY ENERGY ]
NUCLIDE LIFE YIELD (%) |
1872 5.11E+05 | 2.7BE.DS | 1.30E.05 | 2.02+0%
TﬂqU 7.70 S 290 7300} 3.z1 1.17
198 §.11E+05 | 1.4BE-D5 | 1.BEE+D§ | 1-605-05 | 2-BEE+0S | 3.18£,05 | 1.88F405 | 2.64E<05 |
E pisml! 9.70 H 0.00 43.00 37.84 2.94 4.39 2.2 | 1.2a | .z
I tes 5.11E+05 | 9.56€-D5 | 3.33F.05 | 4.26€+05
bl 5.18 0 0.00 27.80 23.04 .81
188
'?Qq.u 183.0 0
1930
7‘?IT‘ 10.60 O
198 5.11E+05 | 4.126+05
'.'quu 2.70 o] .00 95.50
12 5.131£+05 | 3.4BE+D5 | 2.78E.05
7;51: 94 .00 M 0.00 100,00 27.90
1s'b E.11E+05 T.73E+D4 1.91E+05
78 t 18.30 H 0.00 17.00 3.48
194 5.11F+05 | 4.B3E+05 | 3-2BE+N5 | 8.00E+05 | 6.88€.05 | 3.39.06 | E.52E-05 | 3.81T+05 | 5.G2E+D5 | L.12.05
911l 0.47 Y 0.00 95.90 32.80 52.30 55.10 55.10 35.20 35.10 34.70 .95
194 5.11F+05 | 3.7BE+05 | 2.84E«05 | 6.45E+05
771[‘ 19.20 H 0.00 t3.00 2.57 118
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T T T T T \luug

E—v T T T T T T T T T T T T T T
]

10‘“*k‘ T Ry T S UTIT E TPV S A TP R IS PTE M S e e v earul 1 TR
10°3 1072 107! e 10! 102 10° 104 108 108 107 g
NEUTRON ENERGY [(EV)

—_— GN

SINCROS FEBRURRY 1980
s NP” SINCROS FEBRURARY 1980
—F—— NP SINCRDS FEBRUARY 1889

—&— NZN t
(
H [

— ¥ NP | SINCROS FEBRUARY (830
(
|

t SINCROS FEBRURRY 1990

~—a— NN ¢ SINCRDS FEBRUARY 1930

—%— NNA ¢ SINCRCS FEBRUARY 1990

> NNP ( SINCROCS FEBRUARY 1980
( ——%— NR SINCRODS FEBRUARY 1890
(

—o—— NNP" SINCROS FEBRUARY 1990 )
——¥— NA SINCROS  FEBRURRY 1930

—*—— NG S18CROS  FEQRUARY 13990

SHg DECAY CAMMR-RAY TABLE

HALF DECAY GAMMA-RAY ENERGY ]

NUCLIDE LIFE YIELD [¥2 j

19gm 511405 | 2.82E+05 | 5-60ED5 | 3.8BE+0S

Bﬁg 41.00 H 0.00 37.83 8.50 7.54

1951 i‘ileoos 7.B0E-DB 6-tBE~04 & .BEE+0S 1-80E-05 T B.0DE-0F l 2.07E+08 i 2.62E+0G J J-11E«D8 I L.17E-08 ]
,_sﬁﬂ 10.80 H: 0.co 7.480 7-20 2,81 z.20 2.07 | iz | 1.76 f 1.67 1.45

185, $.11E+05 | 2.B2E«]5 | 2.D0E+05

7Hﬁ.U 30.60 S g.06 | 67.00 154

155

79l 183.0__ O

187 5.11E+05 | 3.40E+05 | 2.78E+DS

E}qu 23.80 H .80 34.30 4.4

137 S.11E+05 | T.74E+04

Bﬁq E4.10 H 0.00 18.00

182

_,;E}t 4.30 D

133

'MPt 50.00 T

1962 E.I1E~06 | 1.4BE+05 | ].B8E+05 | (.BSE«0F | 2.B8E+08 | 3.16F+05 | 1.30E~05 | 2.64E405

THQU 8.20 S 0.00 43.00 37.84 7.74 4.39 z.92 1.29 1.298

186, 5.11E+D5 | 5.56E-05 [ 3.33E.05 | 4.2BE+05

el £.18 ol .00 8160 23.04 5.81
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Hg TRANSMUTRTION CROSS SECTIONS

T T T T TR TET T T T T YT T w\lua

T T T T T T T T I

"

T T P ! s sl so3oaayanl Lo acasiel R bl Lotoccprnd et v aenT
103 1072 107! 1P 10t 10° 10° 10t 10° 108 197 . 18
NEUTRON ENERGY [(EV).

—o— NENM { SINCRDS FEBRUARY 1390 1 — NGM t SINCRDS FEBRUARY 1950 )
——4&——= NZN" SINCRDS FEBRUARY 1590 —F=— NG | SINCROS FEBRUARY 1590 )
—— NNR ! SINCRDS FEBRUARY 1990 ! —F— NP { SINCRDS FEBRUARY {880 )
~——— NNP |( SINCROS FEBRUARY 1890 ! —¥—— Nf 1 SINCROS FEBRUARY 1830 )
—o— NNPT SINCROS FEBRUARY 1890 ) —=— NA" | SINCROS FEBRURRY 1990 )

My DECAY GAMMA-RAY TABLE

, HALF DECAY ORHMMA-RRY ENERGY
INUCLIDE LIFE YIELD (7))

197 §.11F+05 | 3.4DE+05 | 2.7BE+OS

B;H 23.890 H 0.00 34.30 4.94

197 5.115+05 | 7.74E+04

ECHU £4.10 H 0.00 18.00

1872 5.11E+05 | 2.78E«DS | 1.30E+05 | 2.02E+0§

7l 7.79 5 0.00 73.00 3-21 1,17

14Cq

e

ad_{(] 42.60 M
19E, 5.11E+D§ 4.12E+05
’?Qqu 2.70 ] 95.50

n.od i
1952, S.11E+05 | 9.BSE«DL | 1.3CEDE | 3.09%+04
i
78"‘}[ 4.02 D 0.00 190.00 25.50 7.1
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¢ sl TRANSMUTATION CROSS SECTIONS

E—r"uunl T T T TTTTT UL AL SRR T T T T LERRAREL T T TR T T T T T T T T T

1 %
10 JRTERTTTY| DT S E VI AN S T IR SUT] MR S W ¥ ) M S S AT T B S TTTT) RTINS VY] B T ATt | calildnl 0o

103 1072 107! 10F 10! 10? 103 10 100 106 107 10F
NEUTRON ENERGY (EV).
—a— NN SINCRUS FEBRURRY 1980 —— NNFP SINCRDS FEBRUARY 1890 !}
—&—= NZN SINCROS  FEBRUARY 1380 NG SINCRDS FEBRUARY 1390 )
{ 3
{ )

] [
} {

SINCROS FEBRUARY 1980 ) —F—— NP { SINCROS FEBRURRY 1990
} {

SINCROS  FEBRURRY 1930 —=Z— NR SINCRDS FEBRURRY 1990

‘wHq DECAY GAMMA-RAY TRBLE

HALF DECARY BAMMA-RAY ENERGY |

NUCL I DE LIFE YIELD (%) |

18%m

acHQ 42.80 H

198, §.11F+05 9.89E~04 1-30E+05 ] 3.08E+04 I

7?1: 4.02 3] 0.00 100.00 75.60 l 17:10

128 S-11E+0% 4.12E+05

el 2.79 0 g.o0 | ss.s0

iee 5.11E+05 |

mQU 3.14 D!  o.o0

— 293 —



JAERI—M 91—109

)
o
=
200 20 Abundarnce
NP
U &o aa‘ig 23.10%
TTTAE L A0MTT
=
>
Q =z
=
V\‘ 18¢€m OZ\j
sd 1
8 ]

— 294 —



JAERI-M 91—109

TRANSMUTATION CROSS SECTIOND

T T LBLAERAE] T T T T T T T IT

T T

T T T T

T T

T T

B
OO RSP ESEE SI SR B | S SRR
L USSR B S RS & B SRR
T I SRR E LRSS R S E T
ot el el el el cavend v o hondd e Ll

1073 1072 107t 107 10! 107 108 Lot 108 108 107 108

NEUTRON ENERGY (EV].

— &= NZN_ ¢ SINCROS FEBRUARY 1890 )  ——*+—— NG 1 5INCROS FEBRUARY 1890 )

—a— N2ZNT SINCRDS FEBRURRY 1890 ) —%F—— NP i SINCROS FEBRURRY 1990 )

—8B— N3N ¢ SINCRDS FEBRUARY 1990 — NA, 1 SINCROS FEBRURRY 1980 )

¥ NNA '« SINCROS FEBRUARY 1980 —— NA 1 SINCROS FEBRUARY 1530 )
—&— NNP SINCROS FEBRUARY 1590 )

103_1

sl BECAY GRMMA-RAY TABLE

E HALF OFECAY GAMHMA-RAY ENERGY ]

NUGCLIDE | LIFE YIELD (#)

153:{ )

ad 1] 42.60 M

198 5-11E+05 7-Z3E+05

29U 3.14 ) .00 0.00

200 5-11E+05 3.§8E«08 1-23E+08 1 .26E~0B

TEQLI 48,40 i .00 21.00 14.80 4.78

19;:_‘} 5..1E+0% 9.45%+05 2-79E+00

ki t 94.00 M 0.0 10¢.D0 27.40

1875, S.11E+DS 7.7BE+LS 1.20E+05 2 .02E+05

7th'.l 7.70 5 0.60 73.01 3,21 1.17

13 5.11E+05 7.73E-04 1.91E+08

7;Dt 18.30 H 0.00 17.00 3.48
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s o TRANSMUTATION CROSS SECTIONS

E T Ill|\l\ll T ir\||l|| T ‘fllf‘l[ ¥ UL RRR | T l\l\”il T II\IIH] T |lfll”| T T T FrmTy T \|li-||[ T T T T1rIT1iT T

RS NT! B W TIT] I ST UNUTY! SRR AN T CT] SN ST TV IT] SR VOV RETH |

sl

r 11l L1iaar L L

10-3 1072 1ot 1o 10! 102 103 Lo 1C° 108 107
NEUTRON ENERGY [(EV]

—*— HNNP SINCRO5 FEBRURRY 13950

—&— N2N SINCROS  FEBRUARY 1990 i
—F— NG SINCROS FEBRURRY 1990
(
(

t )
TTATONSN SINCROS FEBRUARY 1930 !
—&— N3N ¢ SINCROS FEBRUARY 19890 —Z— NP SINCROS FEBRUARY 1950
{ 1
{ 1

STHCRDS FEBRUARY t930

—— NN.C!H S1NCRCS  FEORUARY 19859 — T lIif
—®— NNR SINCROS FEBRUARY 19§0

201
—elig OECAY GAMMA-RAY TABLE
!

HALF OFCAY GAMMAR-RAY ENERGY |

INUCLIDE LIFE YIELO (X1} J

198m

sd 10 42 .80 M

157 5.11E+05 | 3.46E+05 [ 2,79E+0%

71-'}3 94.00 M 5-00 10008 27.90

19 S.11£+05 | 7.73E+04 | 1.91E.05

7§Dt 18.30 H 0.03 17.00 3.48

1872, 5116005 [ 2.786+05 | 1.30€.05 | 2.02E~05

'Jﬁgu 7.70 5 5.0 73.00 3.21 1.17

200, 5.11E+CS | 3.GBE+DS | 1.23E+0E | |.7GE+06

TEP[U 48 .40 ! 0.09 z1.40 14.90 4.28

201 S.11E+05 | 5.17E+05 | 6.13E+05

'rﬂu 26 .C0 H 0.00 1.28 1.20
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“H TRANSMUTATION CROSS SECTIONS

E M T T T T TTIT T T T T T T TTT RRARLY L L L R B

10! 107 103 1o VP 10
NEUTRON ENERGY [EV)

SINCROS FEARURRY 1980 |
SINCROS FEBRUARY 1990 )
SINCROS FEBRUARY 1920 ) —F— NAH
SINCRCS FEBRUARY 1980 )

1072 107! i OF

SINCROS FEBRUARY 13530
STNCROS FEBRUARY 1980
SINCROS FEBRURRY 1890
SINCROS FEBRURRY 1280

=z
()
=z

20
Hi DECAY GAMMA-RAY TABLE

’7 HALF DECAY GAWMA-RAY ENWERGY
NUCL IDE LIFE YIELD (4]
Lozo S.11E+05 | §.17€+05 | 6.13E-08
75HU 26.00 ML o.oc 1.29 i.20
203 S.11E+05 | 2.79E.05
I_BHQ 46 .80 o] 0.00 81.50
21 S 11£+05 | 4.40E+05 | 1.13E-06 | 1.31E+06 | 1.20E405 | @.08F.05 | 5.20£+08
7EZHU 29.00 S a.00 10.00 2.50 2.30 2.10 183 1.30
1982 5.11%+05 | 2.92E-05
TEF)t 14.00 S 6.00 100.00
19 G §1£-05 | 5.43E+05 | 4.93€+05 | 3.17E+08 [ |.g6x.05 | 1.326+05 [ z.48€.05 | 7.142+08 [ 3.748005 | 2.81E+05 |
".'j:)t 3G.80 M| .00 15.00 ses | sa2 | ass | 235 | zas Car ] 147 | tos |
198 5,11E+08 §.426+05
l 7£9U 3.14 0l o.o0 0.00_ |
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+ g TRANSMUTATICN CROSS SECTIONS

et maa sttt T

T YT LN AR AL T

T

T

Ll

TTTTTITY

s e

T T

L

vl doied )

el el e el vl ol sl :
1073 1072 107! ¢ 1ot 102 10° 1t 10° 0B 107
NEUTRON ENERGY (EV]).
—&—— N2N | SINCROS FEBRUARY 1380 ) — > NG 1 SINCROS FEBRURARY 1590 )
—&—— N3N | SINCROS FEBRUARY 1990 ) —*— NP ( SINCROS FEBRURRY 1980 )
—&— NNR 1 SINCROS FEBRUARY 1920 ) —=F— NA [ SINCROS FEBRURARY 1890 )
—¥—— NNF 1 SINCRQS FEBRUARY 1890 )
20
g DECAY GAMMA-RAY TABLE
HALF DECAY GAMHMA-RARY ENERGY ]
NUEL ! BE LIFE YIELD (¥} |
20 5.11E+0S | 2.78E+08
aj"lﬂ 46.8C0 D 0.00 8].50
200,
7j:,t 12.60 H
209, S-11E+0% J.6BE+05 ) -Z23E+0B 1.2BE=G5
'JEHU 48.40 M 0.9 21.00 14.90 4.28
203 5.11E+0% 6.20E+05
mQU 53.00 5 .00 \00.00
20% S.11E~03 2.04E+06 4.15E+05 1,22E+086 1-14E+DB 1.43E+08 9.37E+08 B5.1SE+CS 7.21E-D8 1. 14E+LE
EHQ 5.20 M 9.0 2.30 .01 0.0t .00 .00 g.ca a.0n 2.00 0.00
204 B.11E-08 4.37E+05 1.51E«0B 1.30E+08 6.92E+08 7.23E+05 J.41E-06 | .55E~C8 1.70E+06 1.40E+0S
759{] 40.00 S 0.-00 100,00 31.00 26.00 25.00 24.00 3.00 9.00 5.30 4.00
20
7L‘Pt 2.50 H
201 $.11E+05 | & 17E+0S | B.13E40F
719“ 25.00 M c.an 1.29 1.20
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20 20 Prrac S 20
aﬁg‘"“fz‘.ﬁzc‘a‘o““" o | =5 s 2Pb
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TRENSMUTATION CROSS

JAERI—M 91—108

SECTIONS

TTTTTE

LA AL

T T

s aand

T T T

| 11l .

T T T

T F

T T

Lol 1

T T T

|

T

T T TTTT

10 FETETr BE ST Ty R — . : ;
1073 1072 107! roe 1g! 107 107 1ot 1o° 1¢° 107 i
NEUTRON ENERGY [EVI.
—&—= NG I SINCRODS MARCH 1990 ] —— NR 1 SINCROS HRARCKR 1990 1
S NP { SINCROS MRRCH 1890 ] —F— NNA | SINCROS  HARCH 1930 !
& NZN SINCROS MARCH 1940 } &= NNFP SINCROS MARCH 1890 )
—— NT ! ] Y NZN [ SINCROS  MARCH 1930 I
N3N o ¥
204,
«b DECAY GAMMA-RAY TABLE
HRALF QECAY GAMMA-RAY FHERGY ]
NUCLICE LIFE YIELR (X)) i
205
e:er [ 1.40E+10Y
2
oIl | 57 v
202 5.11E+05 2.789E-05 4.0%FE«05 ; §.B0E+JS
e:Pb 52.072 Hi 5.00 81.03 417 6.83
EUL], 5.3 1E+05 4.4CE-05 5.20E~-05 9-6CE 05 i
B! I 12.23 G n.0no 93.00 0.94 a.12
20
S;Db 3.00E+D5Y
2[]35 S.11E+09 9.6LE¢DS 4.22E+08 ?.B?Evﬂﬁ[ B.BJ7E«CS 4,30E¢0S 4 ,A0E 05 3.80E+05 I 2.40E+08 5.55£+06
4: b 3.62 H 0.£o 9110 86.00 49.80 32.52 9.17 2.67 g.ag | 1.e 1.02
203z S.11E+08 B.2?EE+0O5 8.,2CE+05
spb £.10 SI 0.00 70.00 8.33
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20 Abundance
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NEN
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aﬁ"‘"fiﬁ%%?ﬁ?? sj:)b

% =

%

Z0 —

=z

N F

—& <
»—-4?

~
: fon]
)

3]

— 304 —



JAERI—M 91—109

Fy TRANSMUTATION CROSS SECTIONDS

T YT T

T T T T TTTTTET T T TR

e | RN B e r ik

bl ranld vl canal

&= NG SINCRODS MARCH 1990

1073 1072 1ot 1Q° Lot 102 103 10* 1o° 108
NEUTRON ENERGY (EV )
—O—— NP ! SINCROS MARCH 1890 ) ——— NG ! SINCRDS MARCH 1890 3
—=a—— NZHN ( SINCROS MARCH 1880 1 —t— NN ! SINCRECS HMARCH 1890 ]
—&— NR t SINCROS MARCH 1990 1 —F— NNP SINCROS HARCH 1890 ]
t ] ! 3

> N3N SINCROS MARCH 1990

“Dh DECAY GAMMA-RAY TABLE

HALF DECAY_ ORMMA-RAY ENERGY ]

NUCLIDE LIFE YIELD () |

208§

ﬂ;Tl 4.18 1

2062 5.11E-05 | 5.85€-05 | 4.53£.08 2.152+05 | 2.86E.85 | |.0ZE.DS | 4.578.05 | 5.85€.05

B:lH 3.60 M o.on | toc.o0 | ms.00 ms.00 | es.00 | 7800 | 2200 13.00

20

Bjjb | 4DE+0T7Y

20 §.11E-05 | 2 79E+05

Bj'—lq 45 .76 D g.o0 81.50

2q E.11E+08 8.53E+05 5.12€+05 3.74E+0B I 5.27E+05 2.asE’nE_]

EPb §6.90 M 0.o0 89.18 96.36 gs.e2 | D.74 0.6

20 5.11E+05 | 1.DEEr0E | 5.705+08

E’Pb 0.80 ] 0.00 100.00 97.84
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207

o TRANSMUTATION CROSS SECTICNS
e

TP

b

T

T T T

TR IR EARLAL ] T =TT T T T T

T ¥

|

Lol Ll

ierrul

e

R FFRUNTL

NIRRT B

EITUTCT] B

1073 1072 tot 100 1ol 1 07 103 1ot 100 108
NEUTRON ENERGY [(EVI,
—&— NP { SINCROS MARCH 1890 J ——+—— NNA I SINCROS HMARCH 1990 ]
— &= NZN [ 5INCROS HMARCH 1880 ) T ONNE I SINCRGS MRRCH 1880 )
—3— N3N SINCROS MARCH 1990 ) —E NN SINCRDS MARCH 1990 )
——— NG ( SINCROS MARCH 1980 ) ¥ NP ! SINCROS HKARCH 1990 ]
—&— NA ( SINGCROS MARCH 1SS0 1

GAMMR-RAY TAHBLE

i “Ph DECAY

DECAY GRHMA-RAY ENERGY

HALF

NUCLIDE LIFE YIELD €71

2cn S.11E+C5 | 8.9BE+DS

61T! 4.77 M 5.00 .27

205

E:!Db 1. 40E+Q7Y

20

81 { 4.18 H )

20 5.11£-05 2.78E+03%

83_1(1 45.78 0 n.00 B1.50

20 5.11E+85 | 1.0EE+08 | 5.70E.08

pr 0.80 S g.no 100,00 37.88

207 5.11E+08 3.50E+056 1.00E-08
‘ BlTl 4.79 H 0.00 t00.0g 100.00
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“hy TRANSMUTATION CROSS SECTIONS

T T SELELER AL T T T T TITTT

T T T T T T T ETT T T T T T T T T

o il el el el el e vl el ol Lo e
1073 102 A 1P 1o 102 103 1ot 108 108 Lol L8
NEUTRON ENERGY (EV)

SINCROS MARCH 18980

SINCRCS MARCH 1890 H

—F—— NNA, { SINCROS MARCH 1390
{
{

SIMCROS  MARCH 1590

! ]
&= NA E SINCRGS MARCH 1990 ]} —— 2l SINCRDS MARCH 1990
e N2ZN SINCROS MARCH 1990 ] - NNP SINCROS MARCH 1990
—=t—— N3N SINCRDS  MARCH 1890 ]
70
2Pb DECAY GAMMA-RAY TABLE
HALF DECAY GAMMA-RAY ENERGY ]
NUCLIDE LIFE YIELD (%) |
208
BPb 3.25 H
26 5.11E+05 | g.BLE«DB s.sas‘us]sme-us 9.50E-05 | #.77E+05 | 7.R3E.GS5 | 2.83E.05 | 1.09E.06 | #.33E-+08
aﬂ_i 3.0% M 9.00 99.79 8.2 | 21.64 12.08 A.82 1.65 0.80 .37 0.31
20 5.11€-08 2.04E+05 4.16E+08 1.72E+06 1.14E«086 1.43E~-05 §.37E+D5 6-1SE+05 F-21E+03 |- 14E+06
eﬁq 5.20 M 0.09 2.30 0.01 0. .00 0.00 o.00 9.00 0.00 neo |
20 5.11E-05 §.8BE+05
s:Ti 4.77 H u.ua 9.27
20 E.31E+0S 1 .QGE+06 S.70E+05
8}§b 0.80 5 o.ca 100.60 37.88
201 S.11E«05 3 50E-08 1.00E+0B
a;LH 4.79 H 0-.00 100.09 100.00
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