by
m
L

im

1g¢

w125 £23 EREYEEEYE Vol. 12, No. 2

1988 £ 3 A HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS Mar., 1988

14.7MeV pFiF & “'Th REWRE D6

ME EXH EXF B R

(FEBFRERMERTEH, =M

i E

R Ge(Li)r HEMWEURBAMFEENET 14.7MeV 2 FH R »Th
RERNT5Ce 2| "Pm £ STNMREF YN FH. NP BHA 4 MREERE~
BERREAAEE, FF RDMEFHEYALXRAFLE., EREX 1344
FEREmEN., REARREAL Y 3.6, RERFETHFE S H 913 F
138.1, REAGHREFEAENFEZ N, ZFREFH & X FHHy 140%,

7l

1960 4 Vlasov % A FEME T 14MeV th-FiF % *Th 25", EHHBEN
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RLHERAS. BRNER 1 BRENEBRE RS EERYER M 600 TREE
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REHTREES 2 X 109 B F/5. LRERTHK — KRS THTURRELS &
BRI, SR 10 550, B— B 210 54,

B B IE KA Aoy “Ru, “Ru A1 7Cs L Borh, BRAESMEEEY 6 7,
A 3—5 ML R THAEET 3%,
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A FEWIR 7 TR 60cm® iy Ge(Li) HMWEBAT Multi-20 ZBRAY 4096 3 7 X
M., BN “Co By 1.332MeV 7 LLHI4S 8 (FWHM) % 2.0keV, 7 FIBIRES
TR TR AL —E v FREE R, 35 UEu BUH BB B A R B BT RN, &
IREEI N 3—6%., WERSTENEZEEERY 4om,

HTREEEFY r FENBLIEE, % 10 S5 a0iE BRE S, 2 SR B & 30 /A
I %E 210 SR RS, WESZ 1 DA, BIERET 49 7 8, X E Ry B
PDP-11/44 WE#HLEFRBIERF GAMAPU™ 347, xT 38 Er&k it M 4s BRI AE
7 4,8 LEONE TR 347U, I chkis RN B B 4 P OREAE 7 STER 5, i
BBy FERRIA LR, £ Tektronix-4014 ERERLMLABRN_RYFEF
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%1 BXHEEHHRTHER

B ¥ F a E,(keV) (%) B X ¥ 5 M Ey(keV) I,(%)

mGe 11.3 /80 | 210.8 30.4 r2gg 2.1 /8t 1095.6 19.0

1Ge 1.45 7 277.3 96.0 1114.3 38.0

8:5e 22.5 4% 356.7 68.6 1218 3.85 % 473.0 25.0

By 31.8 4% 881.6 41.6 685.7 35.7

sag 4.48 /i 151.0 75.2 12igy 59.1 4 - 482.3 58.0

304.5 14.0 sisg, 9.01 /Y 754.0 100..0

& 76.4 4% 402.7 49.7 158 4.32 6B o 54407 18.1

WKy 2.84 /NH 196.3 26.3 812.8 43.5

834.8 13.1 130, 40 4y 330.9 78.0

#Rb 15.4 4 1031.9 63.6 793.4 100.0

1248.1 46.7 g} 23.0 4 943.4 44.0

1§y 9.48 JNKE 749.8 23.0 iy 8.04 % 364.5 81.2

1024.3 32.5 637.0 7.27

25 2.71 /NI 430.6 3.3 132Te 78.2 /N 228.2 88.1

1383.9 90.0 667.7° 102.0b

sy 10.1 /e 266.9 6.98 772.1% 78.70

947.1 1.94 1Im T 55.4 4 §47.4 15.6

9sys 19 4% 919.2 49.0 912.6 45.8

921 §4.0 F 756.7 55.4 1238 20.8 /et 529.9 87.0

77y 17.0 /hi 657.9% 106 .0° 875.3 4.51

743.4% 92.70 14T e 41.8 4 278.0 21.7

?*Mo 66.0 /N 181.1 6.82 14g]c 52.6 4> 595.4 11.4

=Te) | 6.02 it 140.5 87.6 847.0 95.4

Mo 14.6 4> 884.1 65.3

(" Te)e 14.2 4% 306.8 88.2 1072.5 15.3

“Ru 39.4 % 497.1 86.4 135 6.61 /it 1131.5 22.5

™Ry 4.44 N 469.4 17.6 1260.4 28.6

676.4 15.7 1310 30.2 £ 661.6 85.1

724.2 47.6 Bige 14.1 4 258.3 31.5

**Ru 368 % 511.8 20.6 1350 32.2 4% 462.8 30.7

'R 21.7 4 302.8 67.0 1009.8 29.8

eAg 7.47 % 342.1 6.68 1435.9 76.3

Pd 21,05 npf|  617.4b 49.9b 139B 4 1.42 JhH 165.8 15.8

1387.70 6.24% 140p,a 12.79 % 537.3 24.0

Ay 5.37 /hif 298.4, 9.46 (%La)e | 40.2 /8H 487.0 43.0

316.1 1.29 . 1596.5 95.5

"icd 53.5 /Nt 336.3b 49,70 Ce 32.5 % 145.4 48.4

492.4 8.03 W, 3.93 N 1354.3 2.63

—_— 527.9 27.5 2], 1.55 /N 641.2 53.0i

3.4 158.6% 106.0% 894.8 9.4

wigy 552.9% 122.00 1Ce 33.0 /K 2533.3 43.4

2.4 it 273.31 29.0 16pr 24.1 4 453.8 48.0

wsag, 344.5 17;.7 #7Nd 11.1% 531.0 13.3

issg, 40.14y 160.3 85.4 ONd 1.73 e 211.3 27.3

wsag, 9.64 % 915.5 3.9 . 270.2 10.7

. 9.52 53 331.9 94.8 Pm 28.4 /N 340.1 22.4
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&2 14.7MeV hFFER 'Th BB =H -8

- B ox® = W (%

x X [1] [2] [3] [457] | [6510] { [8511512]] [9513]
"Ge 0.034-0.01 0.07 0.10
A=77 0.1640.06°
Ge 0.1740.08 0.11
835 1.004-0.22b
84Br 3.7640.43 _ 1.86
BmR p 3.8040.17
Ky 4.5740.23
#R; 4.5840.31
“Rb 5.3640.28
(*¥s1) 6.7 6.03
91g¢ 5.7140.31 5.52
&) 5.2 6.5 5.94
9251 v 5.3140.19 5.58
”y 5.4440.28 5.80 5.3 5.76
"y 5.0940.27
»Zr 4.95+40.26 6.7
"7t 3.7540.11 3.80
Mo 2.2740.20 2.0 1.96 | 1.84 | 2.0 2.0 2.0
191 Mo 1.5140.17
105R 0.8740.09¢ '0.75 0.83
105R 1.0140.04 1.21 0.92 1.00
106R o 1.1140.14¢ 1.07
WRK 0.9740.27
np g 1.5540.09 1.27 | 1.13 | 1.50 | 1.85 | 1.50 1.21 1.02
u2pg 1.7240.06 1.77 1.32
CAg) 1.32 1.29 1.18
134 g 1.5340.07 1.10. | 1.26 1.34 | 1.20 1.26 1.09
A =113 1.6940.13% e -
usCd 1.4040.05 L.o7 1.5 1.20 1.12
A =115 1.58-40.05°
(Ag) 1.72 1.24 0.94
1eCq 0.7949.06
urmcg 0.6740.10
A =117 1.4540.12°
123mgp 0.5540.06b
123585 0.4840.18 0.58 0.52
125mgp : 0.5040.25
12561, 0.8040.07
A =125 0.8040.07
1275 0.7740.035
1215} 1.1540.07 1.21
1u3gy 0.6940.05
12%gh ©0.2440.02
A =128 1.2040.09°
1295}, S 1.144:0.06 - 1.19
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x(2)&
- T 2 x = @ (D
; -
i‘ ; x X [1] [2] [31 [4,71 | [6510] | [8511512]| [9513]
- 1305 0.5840.03b ‘
1154 2.0640.19
1] 2.1840.27 1.59
A =131 2.1840.27
! 32T ¢ 3.5540.16 2.8 2.2
? G 3.10 | 3.05
133mT e 2.7240.21b
133g] 5.16 £:0.22 3.78
14T 4.9340.17
1341 0.984+0.194
A =134 5.5140.31 6.69
5] 5.24-40.18 4.74
BICs 5.8140.41¢
1385 5.80-0.30
18Cs 5.4740.58
A =138 5.640.44
1398, 6.1340.52 5.34
1408, 5.9140.52 5.97 5.8
e 4.534-0.,49 5.9 5.78
147,, 4.28+0.21
A =141 4.5340.49
], 5.6240.16 ,
14ce 5.2940.70 5.44 5.26
H5Ce 2.7940.52
¥Nd 1.64+£0.16 1.81 1.70
*Nd 0.6140.03
(*"Pm) _ 1 0.66
Upm 0.200.01 ' 0.16
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BePRROR R T B A AR 1387 %, RATEHRRY 69.5% (RFEHY 200%). 7 2 FIH 2
TAIENUBERUE 14MeV th 7% Th B hE S RITGE R o BRE &S =
WEBE. ZHOEZATRRARE. XEXRPETREEEEEHRAXNE. &8 |
KBERHTHN 7 BRI R 2 £ B/ N Rk SR th & 518, T3] .
RSty HRRHEE [ b HRANRBE R, {Hx@faz‘fzr:;t% tﬂm&%zm K
FRIERURE 0 44 /B S AT O B T 28 T 1 | =
10.0- | &J:
E &
1 %
1.0‘:
&
LN
m —
0.1
F
L 1 ! 1 " lh I i 1 1 1 A1 1 1 { 1 L § . L
80 90 100. 110 120 130 140 150 ' 160 : §
S 2 " ;
Bl 14.7MeV np%ﬁ;iz #7Th %&mﬁéﬁm A
MFE 2 FE 1 AUEE L7 14MeV th T % “Th BEHNRE »ﬁm: K TR A .
REEEE HERZE, Hh®Kr, “Kr, ®Kr, 5Rb, Y, Mo, Rh, ¥$n. + #by  § (2
wgs, WXe (WCs), La, WCe F2 12 NERMREFMES Wz @®NE [
14.7MeV thT 3142 “Th BB A SHH R H, BB R[E T U=Cd, sCd F1@sbE3 | ’
AR BREED), — B, LR AR EATCBERS. A T/mARE=HA e
—%] 200% , 15%] ®Mo 43I 5IA5 =R 2.27+£0.20, BAEH Broom UK Ganaphthy % {7
N BAF R 1.96£0.15 F1 2.00+0.10 ffs. MEEFXBESBEEEERED | e
FrR M B (75 Ga FI¥Br) EIEEE (A4 = 131 — 135), YEr, “Cefl 4 = 134 WER | o

L. REATIERIMRES %k, HETRIE, IR R R A5 =554 B A
83% .89 % F128% » b LM B S 5124 57.3% ,69.5% F111.9%, #E >, 7 14.7MeV
thF%H & *Th 3445, ﬁ%@%%ﬂiﬁﬁ%—h‘ﬁ’] 14%, Hs ‘Ganapathy £ 5E B 13% 3
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REY. BENEEREFNERENNIRXE=/NERS

ERREBE RS,

LT, FEEER

Glendenin %5 AT 2.0, 3.0,4.0, 5.9, 6.4, 6.9, 7.6 &1 8.0MeV ik L Bt
IR UTh REMRED B, EREH, EEHERER 90,96, 134 7 140 4% 7E
e, T LS AN P T RN, S AR E TN, MEA (L. SBRE
PRl A = 115 B RZ ) RE T, ME 1 WRES AT UEE, ERELK 134
WA, {2 4 =134 MERHY 5.5120.31 LXHEk[2]HE 1 6.69 188 %,
ATIEBRNRENHESIEY 3.6, REMBEEGNEYRER (% I4Y./3Y; 1HE)
4451 91.3%1 138.1, X &R AT Gledenin % NBE| R E S FAHHE—EFI7EE 3 .
#3TMN, UPATENNEERNREAR T THELIREREHRITFNASYE,

%3 *Th(n,f) RERBRIEEE

ETHEE (W
E,(MeV) - v* X ®
' 7 Z2 &

2.0 1600 90.9 139.8 2.3 [21]
3.0 300 91.2 139.4 2.4 [213
4.0 70 91.3 139.1 2.6 [213
5.9 25 91.9 138.4 2.7 [21]
6.4 30 91.1 138.9 3.0 [21]
6.9 '35 90.5 139.1 3.4 [21]
7.6 25 90.8 138.9 3.3 217"
8.0 20 90.9 138.8 3:3° [211 -
14.7 5 93.3 135.8 3.9 T E[15,16]
14.7 3.6 91.3 138.1 3.6 A3

& BERRIETROSRETRHNENTFER.

TEE R A BT EE NS, Multi-20, PDP 11/44
EF&%?E’\JWM}EW%&‘E’J%%%@JE{JW%

&

=

Vienna.

5.
A Rao, Phys. Res., C5(1972), 171.

1 VoA Viasoy et al, AEC-tr-4665(1960).

T K M Broom, Phys. Rev., 133B(1964), 874.

31 s, T. Lyle, G. R. Martin and J. E. Whitley, Radiochimica Acta 3(1964), 80.
141 A Wyttenback and H. R. Von Gunten, In Phys. Chem. of Fission Vol. I, Int. At. Energy Ass., (1965) 333,

*F X ®

ROH. Lyer e al.,, J. Inorg. Nucl. Chem., 25(1963), 465.
R. Ganapathy and P. K. Kuroda, J. Inorg. Nucl. Chem., 28(1966), 2071.
T Mo and M. N. Rao, J. Inorg. Nucl. Chem., 30°1968), 345.
.[g] L on Gevaert and R. E. Jervis, Can. J. Chem., 4871970), 641.

D.J sy
[13] - >windle et al, J. Inorg. Nucl. Chem., 33(1971), 651.

L.
{14] l; Battles and p. M. Chittenden, J. Inorg. Nucl. Chem. 35(1973), 3075.
%+ Flyng and L. F, Glendenin, ANL-Rep-7749(1970).

K

N— g

BT

D.
T o o Nethawsy, B. Mendosa and T. B. Voss, Phys. Rev, 182(1969), 1251.
{1 ™ Thein, M. N. Rao and P. K. Kuroda, J. Inorg. Nucl. Chem. 30(1968),

1145.

A ARAULRGHAETH



228 wmE Y E 5 BB E B 12 %

[15]
[167
[17]
[18]
[19]
201
[21]
[22]
(23]
[24]

E. A. C. Crouch, 4:. Data Nucl. Data Table, 19(1977), 419.
M. E. Meek and B. F. Rider, General Electric Vallecitos Nuclear Center Report No. NEDO-12154-2, 1977,

RIKR, DRYERAFNEEARELE, $O%, (1980), 71 A.

HEE. PEE. BLF, HRYEHATH, 1984 £41], (1985), 98 .

EXF, “HATEEMRS RO EVER”, B BRRET 1985 £488,(FER).
U. Reus et al,, Gamma-Ray Catalog. GSI-Report 79-2.

L. E. Glendenin et al,, Phys. Rev., C22(1980), 152.

EXFE, REWESHEYE, 11(1987), 376,
1. Winkelmann and D. C. Aumann, Phys. Rev., C30(1984), 934.
H. N. Erten, A. Griitter, E. Réssler and H. R. Von Gunten, Phys. Rev., C25(1982), 2519.

MASS DISTRIBUTION IN THE 14.7 MeV NEUTRON-
INDUCED FISSION OF **Th

Sun Tongyu L1 Wenxin  Dong TiaNrone Fu Ming

(Instituze of Modern Physics, Academia Sinica, Lanzhou)

ABSTRACT

Yields were determined for 57 fission products from "*Ge to Pm in the 14.7 MeV

neutron-induced fission of **Th by y-ray spectrometry and by chemical separation followed

by +y-ray spectrometry.
obtained. Twelve fission yields are presented for the first time.

this work are compared to 2ll known literature values.

From these data, the total chain yields for 44 mass numbers were
The yields determined in

i




