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Nuclear Data for Calculation of the Decay Power of Fission Products

Kanji TASAKA

Office of Power Reactor Projects, JAERI

{ Received January 31, 1975)

For summation calculation of the decay power of fission products
many nuclear data are required for each nuclide, including decay
constant, decay energy, decay scheme, fission yields and neutron

capture cross section. The nuclear data are presented for 1114 nuclides.

The unknown data for short-lived nuclides are estimated statistically.
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Fig. 1| Gamma-energy release rates of fission products are calculated for the thermal-neutron fission of Nmmﬂ.

The results are compared with experiments and other calculations.
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Table 1 Average Neutron Capture Cross Section
THERMAL FAST
No. | Nuclide ™ 7¥] 0.2 1000 MWe
1 "se 35.55 41.10 0.40823
2 | %Oke 6.816 7. 632 0.13173
3 87Kr — -_— —
4 EATT 0. 641 0. 682 0. 0074561
5 Bzr 4.1 6.7 0.13367
6 P Mo 21.51 32.14 0.32043
7 97Mo _3. 155 4. 66 0.27769
8 99T 36.29 56. 08 0.51391
9 | %%y 5.507 6. 664 0. 50877
10 | %Ry | 11.86 19,82 1. 6009
11 | 102gry 1. 402 1.828 0.30636
12 | 103xy | 213.1 314.5 0. 58401
13 | 104Ry 0. 8955 1.439 0. 15881
14 | 104Rn S —_ —
15 | 105Rn 14450 16150 0. 25683
16 | 195pg 15. 73 23. 21 0, 49940
17 | 106gy 0.2375 0. 3655 0.069237
18 | 107pg 15.54 23.58 0. 49551
19 | 108pgq 30, 52 52. 04 0.11809
20 | 19%g | 215.7 360. 1 0.62476
21 | 3cq 14990 15030 0.29623
22 | 51 | 471.4 793. 5 0.51526
Cont'd

*) epithermal index
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[ No. | Nuclide THERMAL FAST
0.1 0.2 1000 MWe
23 | '¥sp 2.2 45. 75 ' 0.43706
24 | 123sp 15. 71 28, 27 0.32820
25 | 271 19. 83 35.01 0. 54860
26 | 2% 23. 60 26.19 0.29013
27 | 13lxe 161.5 240.5 0.46357
28 | 13Bxe | 1477 153. 0 0.11264
29 | 133¢s 68. 16 114.2 0. 43935
30 134¢, 109, 3 118, 1 0.48513
31 | 135x%e 2026000 | 2026000 0.016482
32 | 13%cs 12. 87 19,07 0. 22535
33 137¢cs 0.1239 | 0.1653 0. 018404
3¢ | 139, 8.313 9. 876 0. 056396
35 | '40p,; 2.559 3,918 0. 20665
36 | 4lce 24. 62 27.50 0. 13161
37 | 141 p, 10. 00 11. 75 0.15732
38 | 43pr 94. 00 113, 0 0. 47829
39 | 143ng | 250.2 256. 6 0.47945
40 | 1%4ce 1.010 1. 270 0. 071654
41 144ng 3, 464 4.228 0.14294
4z | '%5Ng 60. 88 88. 01 0. 40950
43 | 40ng 1. 286 1.522 0.096998
44 147pm | 345.3 563. 1 1. 2961
45 | 1%7sm | 100.1 156. 7 1.3697
a6 | 48pny 6648 11050 1.0098
Cont'd
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No. | Nuclide THERMAL FAST
0.1 0.2 1000 MWe
47 148gm, 5.376 7.227 0.24056
48 149p,, 1143 1236 1.2419
49 149gm 31870 32240 1. 5889
50 1505, | 102.2 127. 9 0.68366
51 Blom 11470 11690 2. 8407
52 1E’lEu — —_— —_—
53 1525, | 478.5 802.5 0.69376
54 153y | 465.4 593.3 2.1461
55 1545y 1249 1373 3.1269
56 1555y 3152 3275 1.9219
57 1565y | 487.1 612.9 1.8154
58 1584 11. 89 21.68 0.33688
59 1597y 54. 14 91.78 1. 6847
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Appendix A  Table of Nuclear Data for the Calculation of Decay Power of Fission Products
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NUCLIDE 779 58138 04136320 02 o0 0+112370E 02 0.¥ 0.0

: 0,231900E=02 04935000E=03 0444 T000E~0S 0:426040E=01 0+67B000E=03
i n 2agcons- 2 . 0 103000E=0Y 0, #30300E=02 0+923000E=04 2,303240E=01
+0p0Q

HUCLIDE Teo  TEL3S 0.571840€ 00 0.0 0.609150E 01 o .
0,260570E. 00 0.213760E 0D 0: T4410DE=02 0+ 150540E C1 0.130530E 0O
'A gzog #0E-p1 044T7ga0E~01 6. 505306 00 0.272710E=01 0.140730E Q1

1 sBlam  .1.0p000
: NUGLIDE 781 1 138 0,115525E 00 0.0 0.T40000E Q1 0.0 0.0
0, 227530E 04 0.311050€ 0L 0.620710E 00 0, 514810E 01 0.213640F 01
o.194480E o} 0,1291606 03 0422460 COL 0, 1a6T90E 01 G.381100E 01
1 TElds  1.06000
NUCLIDE 782  KEL3B 0.813553ER0) 0.0 0,280000E 01 0-963470E QO 0,4C0000E CO
0.62350C0E 03 D.622840E 0L 0,396060E 01 0.290820E 01 0,422200E 01
o 514:30 9t 0.370840E ol D.549930E 01 0. 2a0annE 01 0,699300F 01
1 [ i3s  1.C0000
: NUCLIDE 733  Csi38 0.3587T2E=03 040 C.483000E 03 0.410100€ 01 0,215300E 01
: 0.57h4105 ol 0.649T10E 01 0.528630E 01 0.991880E 01 0. 443240E 01
: o 564800F f 0.4915195 ol 0, 6599T0E 02 0.E35480E 01 0.701700€ ol
; xel3s opooo 2 csis? l.ooooo
NUCLIDE T8%  BAL33 0.0 B0 0. 9.4 0.0
0,674770E O} 0649850 D) D.553100h ol 0:391480E 01 0,45Q070E Q1
0.56312cE ? o, ~9 93E E ol 0,6%9530€ ol 0.637T480F © 0,7oTooE 0
1" eslae copoo 38 L.70000
. NUCLIDE T85  LA13E 0.199814E=18 0.0 0.154600E 01 0. 0.0
0,172000E=0% 04 365U00E=0b 0. 04000E~D% c £44000E=09 0.233000E-06
0,208000E=02 0.223000E=09 04 334000E=07 i22000g-04 0,10l000E~0a
N NUCLIDE 786  CE138 040 0.0 0.4 0,0
5ivunus-oe 0,110000E=08 04 §65000E=08 0.791000E=10 0,693000E=07
suout-oo 0,670CG0E=06E 0, 4000OV0E=DT 0,26TC00E=0% 0,30%000-09
i Lalds " 0,30000
1
: NUCLIDE T87  SBA39 0, #43300E 01 0.0 (.%87150E 01 0.y 0.0
0,150300E02 0.4 53U00E+D% 0,919000E=07 0+ %662C0E=02 0.412000E=0%
0,T6TO00E=C 0,638uUD0E=0I 0, 232000E=02 0. >38000E=06 0,209700E-02
: NUCLIDE T8E  TE139 0.159100E 01 ] 0. 842900E 01 [ 040
0,459410E-01 04339200E=01 0. #9600UE=03 C.“TATEDE 00 0.282080E-01
0.1949905-01 0. 744080E-02 0.902010E=01 0. +T2600E-02 0.338260E 00

1 'galdy  l.oopgoo

__,4 9 ——
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;
{ NUCLIDE 789 1 139 0.346574E 00 0:0 0.70LODDE 01 By 0.0
; 0.124690E 01 0,141210E ©1 D+131280E 0C 0:354060F 01 0.108120E 03
0,760610E QU 0.820870F 00 0.208130E 01 0.<7T8330E 00 0.3668209E 01
1 tglds  1.0000C
NUCLIBE 790  KE139 0.1732aTE=Q1 6.9 04460000E 01 0+489900F Ot 0.220000E 00
1, 696230E 01 0.539850E 01 0.216670E 01 0.519820E 01 0.390TODE 01
0.435550E - ol 0,5237a0E 1 0,34lglpE ol 0. 3p1l660E o1 0,63344pF 01
1 L3s L.oondu
! NUGLIDE 791 <5139 0.124220E~02 0.0 04%0p000E 0L 01426310 01 0.955000E 00
: 0.650880E QL 0.636730E 01 0:4T7640E OL 0:226530€ Of Q.468T70E 01
0.5T98%0E 01 0.678680E 0l 0.587930E ol G PBT20E UL 0,650130E 01
xel3s  l.ogooo
; NUGLIDE 794  BA13Y 0,13BB52E~02 0.0 04229000E 01 0.EBZFLOE GO 9,519 TDOE~D1
i D.657970E 0L 04636230 01 04503390E 01 0.226350F 01 0.492050E 01
i 0.584090E gl c.68330E o1 0458834gE ol 0+609250E ol D.650i9gE 01
H ¢sl3s  1.0p000
NUCLIDE 793  LA139 0.0 0+563950E=23 0.0 0.u 0.0
0,658870€ 0L 0.632530€ 01 0.503500E 01 0.331670E 01 0,492060E 01
0, 584p90E gl n-as3uagE ol 0.58a340E ¢l 0.609310E 01 0.65293pE 01
1 gal3s  1l.0ooov 4 <Lelis 1.00000
NUCLIDE T94  CR139M 0,1237T6E-01 9.6 D.T46000E 0O 0.0 U4 T#6G00E 00
0,223000E=05 0,283000E-0% 0,234000E~D6 0.v 0. 16B000E~09 .
0, 25500008 0.946000E=08 0,189000E=10 0.741000E-07 0.0
NUCLIDE T%5 CE139 0.98345TE=07 0+9 0.27000GE 00 Qe 0.0
0, 446000E=G5 0. 5T6000E-0% 0. #6800DE=06 0.y £.336000E=09
0.51000CE=08 0,892000E=08 0. 3T9000E=10 0, +QB000E=0E 0.0
2 cEldsm l.ogepr 4 PRids l.povoo
NUCLIDE 796  PR13S 0, #36601E~0% 0.0 04211000E V1 [ 0.0
0, 233000E~048 010 Q4 644000E=31 0. v 0.0
0.0 - - G .0 0. 0.0
NUCLIDE 707  TE140 0,121090E 01 3.0 " g.Tozé50E 01 0.0 0.0
i 0.1775905-01 o.i~azoos-uz 0480000002 0.129030£ 0O 0, 322400E=02
i 0.193000E=03 o+ {29000E~02 0.122020g-01 0.377000E«04 0,236990€~01
i
! NUCLIDE 798 1 1%0 0.462098E Q0 0.0 0.936230E 01 0.y 0.0
0.636420E 0 0+26#TRCE 0O 0+999300E~02 0.242710€ UL 0,33T64DE 0D
0,730280E=0 0.6280808-0l 0.855610E 00 0,<93730E=01 0.456600E 01
TEl*p  L.opoou
NUCLIDE T99  XEL4D 0.50966TE=0L 0.0 0,370CU0E 01 0.131240EF Q1 £.130000E DO
o‘iga SQE 0} 0.316200E DL 0.665620E 00 0+528F30E 031 ©.285560E 0%
o, i73la0g ol 0.165320E 0l 0,430220E ol 0.135190E o0l D.68634pE 01
1y lag 100000
NUCLIDE 800  C5180 0,108644E=01 040 G.610000E 01 0.0 0.0
o.;aiaioz o} 0.572430E 01 G 35THEOE D1 0.394410E o 0. 448 840E 9%
0,3023%0E g7 0. 4668lpE 0l c.2827%0E 0l 0.%0TE60E © 0,718240E ©
1 xeleo  1.o0000
NUCLIDE BGl  BAlso 04626761E=06 01206650825 0.103000E 01 0.472290E 00 0.246000E 00
0.630030E 0} 0+390300E 0% 0.466130€ QL 01594560E O 0.453410E 01
G-!"RIDE ¢ 0.5L4250E ol c.98elope ol 0.t12930E © 0.780T30E 0
17 ¢cshég 100000
NUCLIDE 802 LAL4Q 0,478600E=09 00 0.3T6900E 01 0.4383T0E CO 0.253T8QE 01
0,632190E 0} 0.590400E D} Usk6B950E 01 G+294660F 01 04436960F 01
,349200E g 0.515010E 1 v.%86l30E ol ¢.o15300E 01 0. TA0TIGE O
1 ‘salag «gopde 3 Lalds  Ll.pocpe
WUCLIDE 803  CE1%0 "0 040 ] 0.t 0.0
. . £u632200E.0) . ... D.403u20E G2 .. QeheBI60E DL 0+294660E 0L 0,456960F 01
9,550290k ¢ 0,550475E ol 0.%86l90k ol 0.64lg20f o 0.780730E ol
1 Lalsp -opooc 4 rrisg’ *.oocse
MUCLEDE 804 FR140 0.340T80E=02 0.0 0.334000E 01 0.U 0,0
0.325000E~Q8 04142000E=11 0.293000E=08 0.t 0,0
0.371000E~10 €. 659u00E=10 1%:] 0. TH000E=0) 0.0
& ND1sG  1.00000
NUCLIDE 805  ND14%0 0.23809 TE=05 0.0 0.9 0+ a0
. 0.0 t.0 0.0 0.y 0.0
i ] 0.0 0.0 0.4 0.0
NUCLIDE 808 1 141 0.165220E 01 0.0 0+B4TLY0E 01 0.0 0.0
0,439470E~01 0.2TLUs0E=0L 0,BC1000E-CH Q.¥TL14DE 00 0,574245E=01
0,825600E=0¢ 0+ 330200E-02 0.931920E=01 0.108200E-02 0.238640F 00
NUCLIDE B07  KE14l 0.402993E 00 0.0 0.620000E 01 Dai 0.0
0.126370E 01 0.122540€ 01 0.231820€ 0O 0.440500E 01 0.1156T0F AL
0,438890F DU C+#35680E 0O 0.15442pE pl 0.¢34930E 00 0»248690E 01
1 1141 1.0po00
NUCLIDE 808  Cs14l 0,2B0626E=01 0-0 0450UCUDE 03 [ 0.0 7
0.436T20E 01 0.496210€ 01 0.220370E 01 0+9842620E 01 0.397290E 01
0,370980¢ 0! o.38lss0E ol 0.461250E ol 0.293180E o1 C.694320E 01
1 'xelel  1.0poo0
NUCLIDE 809  BAl4l 0,631282E~03 0.0 04300000E 01 0+310000E 01 0.300000E OO
0.882450€ D} 0.594190E 01 0.%34980E 01 0¢944740E O} 0,430TA0E 01
i 0,356890F O 0.59873pF ol 0.492800F 04 0,2672808 01 0.723460g 01
; 1 eslal  1.00000 3 palac 1.00000
) NUCLIDE B8l0  LAL41 0. 49T322E~C4 0eu 04283000 01 0.%60330F 00 0.274000E~01
! 0,586730E 01 0,595940E 0} 0.#58170E 01 0. 244 T50F 01 D.431200E 0}
264840E O 0.609%8pE pl c,*930%€E 02 - 0.@91750€ ol 0.728627E 0l

G,
1 5‘141 1.¢0000




JAERI-M 5997

NUCLIDE 811 CEI4L 0,246620E=06 0:131610E=24 0. 581000E 00 0.147510E 00 0,101500E 0Q
0.386T40E 0} 0+599960E 01 0,458330E 01 D+ 244TS0E oi o.agzzsue o1
0.366270F o 0.609%10g ol 0.437340F 01 0.2918T¢E O 8620z ol
1 7 als1 1.o000u
NUCLIDE 812  PR14) 0.0 0:15T320E=24 0.0 0.0 0.0
0,566 T40E OL 0:59%960E 01 . 0.483330E 01 D» 944750 01 0,432250€ 01
a.896340k 0 0:609410E ol 0.49734¢E ol o.29lat0E ol 0. 73152306 ol
3 ceMi  L.coooo & nplal l.ppodo
NUCLIDE B13  ND14LM 0.111798E=0D2 0.0 - . 7$5000E 00 Qe ©,755000E 00
G0 0.0 04 385000E=11 Qew 0.0
c.0 0.0 G.0 0.189000E~11 0.0
NUCLIDE 8i%  ND14l 0. T8910ZE=04 0:0 0.,180000E ©1 0. 0.0
0.0 040 0+T70000E~11 0. 0.0
0.0 0.0 0.0 0.2T9000E~11 Q.4
2 molalm  L.opooo 4 Pulal  l.o0000
NUCLIDE 815  PM14L 0,352749E=03 0.0 0. 360000 V1 0.4 0.0
0.0 0.0 0.9 Bel 0.0
0.0 0.0 0.0 [ 0,0
NUCLIDE 8le  TE142 0.224370E OL 040 0.T90720E 01 0. 0.0
0, 330000E~08 0:215U00E=086 0:129000E=09 0.784000E=03 0, 2360Q0E~05
0,146000E=07 0.593000E~08 0.307000E«05 0.£23000E=08 0. 209000E=04
NUCLIDE 837 [ 142 0,5870T0E 01 0.0 0.10282QE 02 0.l Q.0
0.+164500E=02 04+934G00E=03 044L600DE=05 0.4825B80E 00 0.484000E~02
0,150000E-03 0+713000E-04 0.535600E-02 0+ >29000E=CH 0,22447pE~01
1 TEla2  1.,00000
NUCLIDE 812  KE1a2 0.86B183E QU — 0.0 04529430E 01 G.U 0.0
0436516UE 0D 0.201480E 00 0.623000E=02 0.£1B150E U1 0,427310E 00
0. 7415TGE=0L 0.407T90E~-0L 0.488500E 00 0.>88200E=01 0.130p00E 01
L1 1a2  l.00000
NUCLIDE #1%  Cs1a2 0,407734E 00 00 0+760000E D1 0. 0.0
0.290270E 01 Q.27T8B910E 01 G.49116CE 00 0+448650E 01 0,2T4630E 03
¢.161960E 0 a.132ga0E ol C.3316T0E 01 0.+48T8QE 0l C.629TOpE 0%
L xela2 i.o0000
: NUCLIDE 820  BAl42 C,10T967E=02 0.0 0.220000E 01 0.%94320E 00 0+850000E 00
0,531750E 01 0+544100E 01 0.300020E €1 D.489600E 01 0, 387850 01
0., 44B4ADE ol 04430600E 01 0,4702T0E €1 9+228260E 01 0., 794000k C1
1 cslaz  1.o00000
NUCLIDE 821  LAi42 0:125027E~03 0.0 U.431000E 01 0.439010E 00 0,216900E 01
0,942270E 01 0:-565770E 0L Q. 408570E 0L 0.469710F 0L 0.391780E 01
0,497070E 01 5e4B88L30E o1 0.4T3300E 03 p.c548p0E ol 0.T97e20E 01
1 pals2  1.0p000
NUCLIDE 822 <CE142 0.439591E=2% 0.0 0.0 0 0.0
0.595T50E 01 0.56%880€ 01 0.412000€ Q1 0.+69710E Gl 0.391750€ 01
0.4975T0E o 0.488870E 0l o,973310E 0l 0.,%3T920F 0! c.797830E 9t
1 T Alaz l.0po0u 3 (Celal L.ooocd
NUCLIDE 323  PR142M 0.791264E-03 09 0.0 0. 0.0
0.497000E=07 0.131000E=06 0. 30UD0VE=04 0. ¢01000E=11 0.364000E=08
0,.146000E~05 Q:247000E-05 0. 496000E=08 0.497000E=04 o, 1e3000E=08
NUCLIDE 824  PRléZ 0.100282E=0% 8.0 0,216000E Q1 0.623650€ 00 0.580900E=01
c.eviuoOL-eT 9+ 261000E-08 Vi 6UUDOUE=CH 0.%03UUDE=11 0,T34000E=08
o 29 ogoe-g u.~°30025-as 0,993000E=08 0.°93000E=0% 0,285000E-048
200900 2 pRle2m .oouoo
NUCLIDE 825  NDiaZ (] 0.0 Qru 0.0
o.geiouoe-oT 0.2610U0E=0E 01 60100UE=D4 0.*03000E-51 ©,T3Z00DE=08
ogoz-g 0.49>gpoE-0d 0. 993000E08 0.°9200CE=0% 0,285000E=08
100000
; NUCLIDE 826  KE143 0.722028E 0 0.0 Q.8UU00DE 0L [ 0.0
H 0.472370E=0) 0.21244p0E-01 B.239000E-03 0+632830E 0O 0,303910E=01
! 0,107440E=01 0.218400E~y2 0,56¢71gE=D 04798300E=02 0.214510E o0
i NUCLIDE 427 <5143 9,407734E O 0.l Ca6ZU00pE 01 0. 0.0
0,146400E 0L 0.107220E 01 0.779360E=01 0,24T#BOE U1 0.126110E 01
0.5159405 oo 0.287¢50E 00 u.la4580E ol 0,”726070F 00 0.%0%300¢ 0l
1 xEl4s  1.Gooow
NUCLIDE B2E  BAled 0.377623E=01 8.0 0.35U00VUE 03 Qv 0.0
. -0.489520E 01 0.869570E 01 o.1%3870L 01 D.*50580E 01 0,364550E 01
o, 29469 oE o1 n.264130E 0l 0, %0160k ol o, 07470E Ul 0,6C3430E 01
1" 'gsléd  l.pooou -
NUCLIDE 829  LAla2 0.825475E=03 0.0 U.33U0C0E 01 0.+23340E 01 0.31U000E 0O
0,582470E 01 0.874660E 01 0.365000E 01 0433250 01 0,377190E 01
0, nsugquE ol 0.223,3pE ol 0, 34u960E ol D\ 57144pE 01 0,63U54pE 01
paléd  l.ogoow
. NUCLIDE 830 CEL43 0.383437E=05 0.0 0.1#400CE 01 0. 281330 00 0.361D00E 00
p.584T20E 0L 0.576790E Ul 0,389960E 01 0.453250FE Ol 0.3775L0E 01
u,g:zllog ['E 8.431260F 01 0., 481350 01 0.595150E 0l 0.630650E DY
3oLals 1.00000
NUCLIDE 831  PR143 C.390761E~06 0.%TBZSOE=24 0, 93300UE 00 0.4L18430E 00 0.0
0,%92200E 01 0:576790€ Ul 0.390180¢ 01 5.453250E 01 G.37T510E 01
0.,4371%0E O 0.4312710E gl 0.441350E Ol 0.59%350E vl 0.486480E 01
1 CEl#? L donoo
NUCLIDE 832  ND14d 0.0 0.479450E=24 0.0 0uv 0.0
0.599330E 01 D+5T6TH0E V1 De39uL40E 01 0.443250F 91 04377510 01
0.445870E Ol 0.431270E 0l 0.,%41350E 0l 0. 7953390E U1 0+68b680E 01

1 pR1&y  l.0000u & Fmiad  l.00u00

f— 5 1 _
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NUCLIDE 833  PM143 0.302737E-07 0.0 us11u00QE 01 Q.U 0,0
0.0 0.0 0¢11900UE=10 ' 0.0
0.0 N 0.0 0.719D0BE1Y 0.0
4 sulé3  1.00060
NUCLIDE 834  SWi43M 0,110023E-01 0.0 0. T44000E VO Dev 0. T4800DE OO
0.0 0.0 0.0 0.u .0
[+7%4] 0-c Q0 Qav 0.0
NUCLIDE 835  SM143 0,130832E~02 0.0 0433U00UE 01 0.y 0.0
0.0 0.0 0.0 0.y 0.0
0.0 g.C 0.9 0.u 0.0
2 sMlasM  1.00000
NUCLIDE B36  XEl4d 0.770164E=-01 00 0.6C0000E 01 Y 0.0
C.620600E=02 Q. 1TU00E-0 04594C00Ew03 0.407270E 00 0,291200E-07
0,990000E~03 0,66300DE=08 0.38190DE-02 0.119900€-02 o,3013p0e-01
NUCLIDE 837  CS5l44 0.430134E QU 040 04 6000V0E 01 0,0 0.0
0299780 00 0.192230E 00 0.574400E=02 0+ +91730E 01 0.305140E 00
0.113490E 0o 0.387920Empl 0.377950E 00 0. *04100E 00 o.la67a0E 0l
1 xElas L.opoue
NUCLIDE 838  BAla4 0,58247TE-0L 0.0 0+400000E 01 c.y 0.0
: £i285640E 01 0+259590€ 0L 0438680 0D 0.428850€ 01 0,232770€ 01
o.nggaoﬁ 9* 9.104620E ol 6,275560E ol 0+*34090E ol 0,61T960E Dl
1 cgias -0000¢
NUCLIDE 839  LAlsd 0,169060E=01 00 G« 56U00CE 01 0. 6.0
0,331580E 04 0,499940F L C.262230E 0L 0,%34090E 01 Co 204860 01
o.34541C0E 04 0,321600E 0l 0:400940€ 0l D, 394260E 01 0.747900€ 0L
1 galas  1.0000¢
NUCLIDE 840 CE144 0,282086E=07 0. T16540E~2% 0,320000E 00 G, 'B9IL0E-CL 0.460000E=01
0.544560E 01 © 0.519UTDE D1 04354360E 01 C+%3426DE 01 04349520F 01
0,377180E 0l - 04360630E gl 0+ #05920E 01 0.%6T020E 01 Q. T50380F 01
i (Alss  Ll.opouw
NUCLIDE 841  PRL4SM 0,160481E=02 0l 0,0 0. ' 0.0
0, LB5000E=02 0+46TCDDE-Q3 01129890E=01 0+£6400DE=08 0. 514000E~04
0, 160400E=04 0.228E00E-02 0,540D00E=D4 0. (40300E=Q2 0,122000E=0%
NUCLIDE 842  FR144 Ceb67772E0I Qe 0.294900E 01 0.121630E 01 0.308730E~01
0,544920E 01 0+519170E 01 Ce3569B0E 01~ 0.456260F 01 C.3%9530F 01
€, 3TT460E 01 0.360890E 01 0.,405930E pd 0.%68500E L1 0,75038cE 01
cELs4  l.upgud 3 Prlad  1,00000 2 PRI4SM 1,30000
NUCLIDE 843  ND144 0,104665E=22 01 142940Ew24 04190000 01 0.190000E 01 f
D.58493GE 01 0,520330¢8 G1 0. 356990 01 0.434260F 01 0,369530F 01
0.3TTHE0E Dl 0.360690E pl 0.40593gE pi 0.448300E ol 0.750380€ 0L
pRlas  l.ogooe 3 n~piaz L.opopp & PMles  1,00v00
NUCLIDE 864  PMl4¢ 0,221007E=07 0+0 0.23000GE 01 D.% 00
0.C 0, 234000E=21 0. 3B4000EDY 0. 0.0
D.40b000E=10 0.T86Lu0E=10 0.0 0+ 514000E=09 0.8
NUCLIDE 845  5Mi44 0.0 ’ 0«0 U040 gt 040
00 e-0 [ Qe 0.0
0.0 0.0 0.0 0.% 0.0
: NUCLIDE 646  XE143 £,137270€ 0l 6.0 0. 84UYG0E 01 0 0.0
€, 303000E=0% 0196 LU0E-04 0. 373000E=07 04 11GA0OE=02 0, TL5000E~04
0.174000E=0% 0, 1130n0E=05 0,123000ER03 0.<3300RDE=08 0.18200pE~02
NUCLIDE 387  (s14) 0.865470€ QU 0.0 C.7QUBEOQE DL Qov 0.0
0,22168CE-01 0,165450E=01 ©.227000E=03 0, ¥C0&90E GO 0,332020€-01
: 0,32020cE=04 0:236300E-02 CodTBUERDL Q. 245000E03 0.24991L0E 0p
; 1 xglss l.0pg00
NUCLIDE 848 GAlaS 0.105340E 00 0.0 0.561160E 01 0w Q.0
0.897230E 00 0, TETY4DE 0O 0,6T6930E=01 0.¢BOTOE G1 0.A9TAMDE 00
u.zsgzouE go 0.254620E 00 0.11¢420e ol 0.153070E oo 0,291280F ol
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;
t Appendix B Program "MYSKI" for the Estimation of Disintegration Energy and Decay Constant of Beta-Decay
B.,1 Program List

QIMENSLON  GMCET MYSKT 1
VIMENSTON UJN‘\t(lOZ] MYsR] 2

DATA Gn,u‘.u-q.u-h 0128, 020 Ui 82, U120, OalBHUF Myskl] 3

DATA Al jAZ+C faBK 0L TMY SABRZ L3.6TTrlE.30,4, TLIaL 2ll29sL.79 MYSK] @&

- ASa Bl LbaTaETS M¥SKR{ 35
DATA  ARN1RERS UvOTlﬂ‘n'ﬂ +2BBYS HYSRT &
GATA LN&MI:{EHH l‘Hth?HLlllHB&utHlﬁ CZHC o210 w240 2 ZHE (2TNE M¥SR[ 7

1 2HNA S ZHMG THAL 2HSL12RP 1203 V2HCL A ZHAR 1ZHR $2RCA, AELI]

2 {H:li?HTIwZﬁV +2HCh sy ZHMN v 2HFE W ZHCG 1 2HN T 2HLIE s 2HEN MYSK] ¥

3 2riDh ZHGE + 2HAS +2HSE 2R ZHRR kD THEH (MY 4 2rdRa MYSK] 10

& HTC 1 2R 3 2Ry gHPD s 2RAT1 ZHCD s 21 M ZHSN MYSk] 11

5 <X MYkl 13

& MYSKD 13

T EHLY +ZMAF 1 ZHTA Y dMK MYSKT la

L) EHTL sérieb s 2nbi | v2mbuy rwA‘r.enF‘mZHFmeRmm.&c.zﬂTN- hY5K1 LY

w ZHPU L ZHU v ZHNPTZHR U ZHAM Y ZHCH L MK prlF y2HES o ZHF M EHRL «2HhD/ Myaki 1b

200 FUNH#TL\.L!E\SI Ld.h ) MY»K| 1T
210 FaHMATIEH-hwmgHJ MYSK] 18
21> FUKH&T([ZII’J) MYSX] 19
v Bll FUNMAT( LaindesAal } MYSK] 20
912 FORMATC L0ATAZ1I3sLs1El2.058%0n20 13020 Q) MYSKT 21
N BLl3 FORMATL Adl3ilAsgl2. SRLKlHLe2Xead~[De3H 1) MYSK[ 22
8ls £ UKNﬂTU.Hlufillla&tEHt W2R aBH A ZaalBiMEaag=1) (MEWD HMYSK[ 23
1 15H MilALL) m:u A 15HMLACZeL) u«cw v LkH M{Z)eMlLr1) MYSK] 24

2 O15H  MI)=MULSL) o L8n LAMMDACLSSEC) /7 ) Y5k 73
810 FORMATCIX1[Z v AXTAE [a06ELS 22 MYEK] 26
' 816 FORMAT(ihus mYSK[ 2T
wRITE(B 318 MYaK] 2B
2000 CONTINUE MYSKI 29
READL 5215 BRU=IVILY L iRELREH MYSKD 20

An], MYSK] 31
aMALmQ .0 MYSKD 32
0071000 KmKREL kL MYSK) 33
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B.2 Input Format
{1, KZL, KZH ) ( 316 }

I = Mass Number
K7L = Lowest Atomic Number for the Mass Number I
KZH = Highest Atomic Number for il . Mass Number I

repeat arbitrarily

B.3 Input Example of "' MYSKI "

133 46 &0
134 46 60
135 46 60

B.4 Output Example of " MYSKI "

He A MLasl*1} (MEV) MR 2) (MEV) mcAeZ*l) (MbY] ML) =Mil+l) M{Z)=M(2=1) LAMMDA(1/5EC)
46 PP133 =0.138223E (2 woelEnE V2 -G 9T 200 U2 0159038 UZ v,u U 11078 03
47 AGL133 =0,13823E (2 -1, ¢972%L 02 -G, 44 LBBE VE 0. lsuselb U2 -G,15903E CZ Vv, 98762 Q2
48 CD133 -0, 9126 Ge -Gl 44189L C2 =0 5T4L0E V2 D.13022E U2 ~0,1la46Zk 02 Ue29156E 02
a9 IN135  =0,9416EE (2 =0, 312lo 0% -(), 88908 U2 p,Ll158LE G2 =0,13022E 22 U,13324E 02
50 SN133 =0,572L0E €2 -, b TYUE UZ ~0.TT¢23E 02 Q.84328E 1 =0,11583E 02 Jal6019E 01
51 58133 =0.08 120k (22 =g, (Téd4c 02 =0, R2iT1E U2 ¢.45481le 01 -0, 8943266 01 U,43589E=01

82 TEL133  «0,77223E 02 =g.belilie 02 =y .ESuTaE Ul 5.3906bhE Ul ~0,49451F O U h5HEBGE=D2
53 | 133  =0,821F1f u2 ~0,b%0Tht 02 -0, RTIe3E U2 0.20648E Ul =0,35066E Ol Q.13296E=-03
54 XKE133  =0,8567BE (2 =D, €774 2 -0, #B3GDE W D.u228YE QU =0, Z06eBE 01 | O0.844TIE=DT
%% C5133 =0,877%3E 52 =Q,i6363% 02 -p,87694F UZ  «Q,07110E GO ~0,02289E QU .0

56 BALl33 ~0.683R5E (2  =u.87894c U2 =0,89405E 02 =G,é289¢E Ul 0.6TL10E VO Ue73164E=0T
57 LA133  =U,8Te%4E (4  =0.b54U0% G2 =(.B82¢05E VZ =0,31998k Ul U,2289zt 0l Ue2ualpE=C3
58 CEla3d  =~0,85409E (& =u,82203%k U2 =y, 776720 Q2 =0, 45330F 01 0,31996¢ o1 U.24786Ew02
59 PR133  =(,82205E (4 -0 TTET2E 02 w3, FLTOLE G2 »Q,3%711E b2 U.4533CcE ¢l 0. 25370E=Q1
€0 NDL33 =0, 7T672E G&  =u,737ME 0¢ =0.6%250FE U2  =0.74517E Cl 0,5%$711E 01 Uel59T6E 00

46 D134 “U,ul479E 0L -G tatIe UL =0, ZdbebE U2 0. i3933k u2 o,u V,63532E Q1
47 AG134 =0,87679E (1 =Ge2EbBhL O -0, 3Yav3E U2 JelGHBUlE L2 =0,13938t 02 U.6l023E 02
48 CD134 =0,2£b0bE QF -0 3%493L 02 =Q,91Ub8E U2 n.llsfs: 02 -0, 16807E 02 0.27T744E 01
49 [N13&  ~0,39493E (Z  ~D.010kdE U2 =0 bSULOE W7 UL 139438 L2 ~0,11574k 02 U,12581E 02
50 5N1 34 =0, 51008k (2 =0.050]0L 02 =0 T20LLF V2 0. iCLOBE Ui ~0,13943E 02 0.29657E 0O
51 5B13« =0,e20L0E (2 =D . TaU4lb 02 -5, 8leQ0E U2 0.93768E Wl ~0,TOLOSE Q1 U.44122E GO
52 TE1l3& =0.T2U2iE L2 wy.5l800e G2 0 BIDLI2F U2 0.21116g L3 ~0,937g8e 01 G.lg0d0g=02
53 1 134 =0,slaulE 2 =Ub3b1lle G2 ek IY5LE VX Ge&9T93E 01 =C.2lllel Gl 0B85635E=03
54 XE134 =0, 530128 2z -0, 87T991E 02 ~Q.8Te30E Vi ~0. (55108 GV ~0,44793L 01 .

55 C5134 =0,6T991E G& =0, 87230E 02 ~0,914I4E V2 0, 2998¢E 01 Q0,75510F Q0 U,32790E~=03
56 BA134 ~0,67236E y& -0,91234 02 -, 83226F 02 =0.60082E 0l =0,399&2E OL U.0

87 LAll« =-U, 91238k Q& =0.852¢k U2 =, BteTlE W2 ~0.¥Y35U6E QU Vv, 60082E Gl O, 10242E=-01
58 CE134 =U,B5746E G2 -0 84271y 02 =), 183slE V2 =0.292%2E L1 Q.95506E QU Ve40825E=D4
59 PR134 =0,04¢71lE 02 -y, 18341k 02 -, T48E9F Ve ~0.35118F 01 0.59295k o1 Us9ln2l1E~-02
80 ND134 =0, 7T834LE (2 -0, T&82% 0Z =, bbuabE VE =) ¥ (s4%5L Ul 0,35116t 01 Uel3585E~01

46 FD135 0. T4E9E GO =0, 8T487L CO -0, 17T%35C W2 D,d6760L ve G,u U 15732E 03
47 AG135 =0,E744%9E 00 =0.1 7435k 02 =y 321081E 92 C.lb34pe 02 =0,l67T60E ©2 B.BT3IGIE 02
48 (0133 =0,1743%E ¢ 0,378l 02 w46 TO3E U2 0.13942E 02 =0,15346L G2 U.42563E 02
49 IN135 -0,327BLE (¢ -, 46TU3E 02 =0, 59401E 02 0. 12498 UE =0,13922E D2 Dv22164E 02
50 5N13%  =0.467T03E (2 -0, 59205 02 =, bEIH4E 0 0,9383pE (L -0,12498E 02 U,32695€ 0L
51 SB133 «0,59201E (2 wD.085540 02 =, TOIA3E Ve . Teb9sk 01 =-0,93836E 01 0.20888E 01
52 TE135 =0.68584E Dz (. Te243E 02 -y, B30 IBE w2 Q.b33%ck Ul =-0,795%91E ol U.25165E 00
53 | 135 =0, 16043 G2 w830 7TdR 02 ~Jed0lngs 04 G 30B6LE UL =-0,65342E 01 Us194T2E=0Q2
Y4 AEL135 -0, 85076 02 = 86164 02 ~y RTE25E W2 Gelesl2E Wl =0,30862F 01 Uy31113E=04
55 L5135 =0, B6lE4E 02 Q. BTRZHe D2 i, 58Ub1E UZ 0,£35%83F LU =0,l6612E 01 0,677T95€=-10
56 ©Al3d =0, 8TUIPE (2 -0.8806ic 02 - BT222E U2 -0, 833LBE QU =-0,23%83L 00 0.0

57 LA13E  =0,88uslE (2 -0, ET222E (2 =, 843036 U2 w(,29089L C1 0,83918E 00 U, 22566E=06
58 CE13b wi, B T22dE (2 -y, 84313 02 ~0. 50713 VZ wiy 360USE Gl 0,29059 02 Uel3l1l3e=-02
59 PR13% -G, 84513 (2 -u.8GTL3E 02 -0, 19827 U2 =0, 40854E L1 0,30003E 01 0.544T6E=02
nD ND135 =0, BOTL3E C2 0. 7582Te G2 ~U B9D32E W2 -, 02926k 01 O,48854E Q) 0,431829e=01

* END OF FURTRAN %




Appendix C  Neutron Capture C

C.1 Neutron Capture Crosa Sections { ABBN-type ) of Each Fission-
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19}
List of Gamma-Rays emitted from Each FP Nuclide

POLICIES

No strict criteria we.. used to seicct the y-ray energy values, but, in general, values of different
authors were compared, and those in best agreement with other resclts were chosen. A
preference was given to valoes in recent papers whose authors presumnably had the advan-
tage of comparison with previous work. If a set of y-ray data was ircomplete, values were
added from other data sets.

Gamma rays from the decay of uuclides with half-lives greater thaa 0.1 sec have been included.
For nuclides with greater thar 50 v-rays. some of the very weak y-rays may not be includedd.
tn addition. the K, . K. Ky, Kg o L. Ly, and L, a-rays, which would be observable
with semiconductor detectors, have been listed. The & a-rays are designated K41, K42,
KB, etc. in the tables. IT the energy of two lines. such as X, and K, differs by less
than 0.1 keV, only one eniry K, is made. The L x-tays are designated LA for L, , etc.

The energies of the y-rays are given to 0.1 keV, if reported to this level of precision. The num~
ber of sigpificani fignres listed indicates the precision of the rcported energy.

Intensities are listed as photons per disintegration if avatlable. Intensities followed by an asterisk
indicate relative intensitics. 1F an intensity value has nol been reported, § is used to indicate
a strong transition, W & weak transition, end U a transition about ‘which ne information
is available as 1o photon intensity. The intensities are normally listed to two significant
figures unless the author particularly stressed the measurement of photon intensities.

To facilitate the identification of nuclides which are sustained by parent nuclides with haif-
fives greater than twice that of their daughters, all y-rays from these daughter nuclides are
listed with both the daughter and parent nuclides. When listed under a parent nuclide,
these radiations are indicated by the symbol [y after the enerpy listing. Because of the
many complex parent-daughter relationships i the threc natural radioactive decay chains,
daughter radiations are not included for nuclides with atomic number greater than 83.

Angthilation radiation from positron emitters is listed for pure positron emitters only, because
this radiation has limited value for identification. The 511-keV annihiiation radiation is
listed under associaied gamma radiations if there are no other gamma radiations more
distinctive of the nuclide. An annihilation radiation is indicated by the symbol A following
the 311-keV energy.

If x-rays are promincent in the photon spectrum of a nuclide, the X, energy is included in the
y-ray listing of the nuclide and is identified by the symbol X following the encrgy listing.
If K v-rays are not cmitied because the energy of the gamma transition is too low for
conversion in the K-shell, the L, x-ray encrgy is listed. Abundances are not Histed for
these x-rays. X-rays arc included to remind the user of the possibility of their presence in
a region when searching for the identification of a low-energy y-ray,

Peaks which result from single and double escape of annihilation photons fromi the detector
liave not been included, even though these peaks often predominate in the spectrum
observed with a Ge(Li) delector. These peaks are omitted because of practical limitations
in catalogeing and also because of the variability of this effect with detector size and shape.

ABBREVIATIONS AND 3YMEBOLS USLED IN TABLES

EMERGY

NUCLTL

ABUNDANCE

HALE-LIFE

Symug; Meaning
1 yeriy cmitted by daoghter nucleus of that listed
X Meost prominent s-ray observable in the spectrum
A Arnnihilation radiation

[N 82y

CL 63M Frmy

KAL KBi K, K, xray
KA Listed when K, and K, differ by less than 0.1 ke¥
KB Listed when K, and K, differ less than 0.1 keV

LA. LB. 1.G L. 1Ly 1L, xray

5 Strong, but guantitatively unknown
w Weak, but quantitatively unknown
U Unkngown
* Relative intensity
s Seconds
M Minutes
H Hours
3] Days
Y Years
Y 6 10% years
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