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11.1 #& %

WA R A U EREA AR T A RHE . FE TR R IEBHET
EWRMEBEHREFFRERTREAR), XIEF 0B R A R 5K AEHH
FIfLE— & A RS e T, R M2 RA ATt — B, BZESE K i BR
L B A AT AR P T RS R A A s ), BB (R 480 3R 5 A O P i 3R A X3
EFHEFRPHFFERE, TR TR E TR (LRGP ERRALR).

11.1.1 S EREAHEN

B B Y R AR AE SR ATt — Fh B 2 M BT O R B R, A R 2 AR A S
F& 111, SHEA T ERE=AEMHZL THES (B THE EC) @B tmS(v)
BHETRTRE, G EIBRBREE, AR y BRAEEFAEZILREA L.
& — R B BLRR R R B R R BRR K, TE R B BUG PR LA m.

£ 11.1 BEERERLHRK

B A R NL L300
B IR i) U0 py—»206pp, + ¢He a
mEFE ) 2p>32g +8” g~
EBFE) 2Na>#Ne+8* B*
54K (EC) 188 pe—>188]r + X 4R X SR
mo(y) Hompg w110 A, +y ¥

o,B R X HRMA A FIERR, XLERTHAS N EEIETRWAN, 8T
HE A EANEELRT(RF)REERFNRT(ET) KA EE - ERERLM,
BRMBEBRHNEE,  , S¥M E S TR, fling”P REFENNTERESAEE
H0~1.71MeV, FHRER Y 0. 69MeV.

B EFHEESARNMTE A B REN", WEHERY 0.511MeV, T4
EFRBEEFHILT. B FHERABRIBYEEAR X HLTE.

SHETHETTHRE ML KHEE T(KBRRBARR)MREE, ZREEDH
yEHEN EFTEEFRFELESTRD DA SN KRE, S LRMERT
BT E K SR 4 B T RFIE X HELES.

BEBTEERLETFHEERANTFEE  ETEEHRRSHEZMEBSN, —B
oLy EETE AR ER BN R XA LE MRS BARRERAY X

ETRERETFEEL.
SR E REASHRI TR 1.2, EE B E P RAFENE TR Bt



11. 4 HIACFEF B

AR, W0°H,“C, 2P, S B %, ALY R E X5 5% b FIUS BRI S E BiRic &
PLIER S IETRWL TESHEY.

£11.2 HER

LR

BE:B—EBRUTREREETRER AR A ARTHEFTERZN, BREBHEF nixE
B, 10 Zn, RAR AN TRAGE, FREE U » "HRE RARAEER  BEEES PHRERR I
FIBE RS — bR AE TR 2.

L EH iR EE M T :y=4F .d= XK. h=/pPf .m=5.s=;

IREE - HFRPRREEN—RMEN RFETHL;

HFFRYBE: HRIBRE, ErEEBERIRF FER<0.025eV)TIERFRENEZE
BE, I 4b BT 5 % W8 T B 687 2 B BT (Barns) (1b= 10" em?® ) , B KR N (n, v) R BE , W BATARIR .

FEES BN FERR, HEFE ST LR NEEMV), AEFSRENEEHES5h

a oBTFEH K HEFH#%

B~ BETF(HT) IT RWHHS
g" E®mTF X HEITEN X HFLMW®WOXEN X HE)
v  nEEs

B,3" MM E AN FIIH RAEBEHARZN EXAEENEHLHUNERY TR EFE
TREENRAFER, ESRAAXIR.

LEEKR| A FEH KREE/%| ®EMD B MeV
& 1 99.985(1) | 0.332
2 0.015(1) | 0.0005
3 12.33(6)y B~ (0.0186)
B 7 53.29(7)d K,7(0.478)
9 100 0.009
10 1.51(6) x10°% B (0.555)
W 10 19.9(2)  |3837(n,a)
B 1 20.385(20)m B* (0.961)
14 5730(40)y g™ (0.156)
E: 13 9.965(4)m B* (1.190);7(0.511)
14 99.63(2) [1.81(n,p)
16 7.13(2)s B (10.40,4.27);7(6.13)
E 4 19 26.91(8)s B (4.60);7(0.197,1.37)
= 18 109.77(5)m g* (0.635);K,0X
20 11.00(2)s B (5.41),7(1.63)
A 22 8.82 0.04
23 37.24(12)s B~ (0.438);7(0.439)
# 22 2.6088(14)y B* (0.545,1.83);K Ne-X,7(1.275)
23 100 0.53
24 14.9590(12)h g (1.39);v(2.75,1.37)
8 25 10.00(1) 0.3
27 9.46(1)m B (1.75),%(0.84,1.01)
28 20.91(3)h B~ (0.46);7(1.34,0.94,0.40,0.031)
& 27 100 0.235
28 2.2414(12)m B (2.85);7(1.780)
RE 30 3.10(1) | 0.1
31 153.3(3)m B7(1.48);v(1.27)
32 172(4)y 87 (0.213)




F1F BHFEFE 1.5
gk
TEEK| A A TEH KRERE(% | BWE/b B4t/ Mev
B 31 100 0.19
32 14.262(14)d g~ (1.71)
33 25.34(12)d 8 (0.25)
W 34 4.21(8) 0.27
35 87.51(12)d B (0.167)
36 3.08 X 10%y 100 B~ (0.714)
37 5.05(2)m B (4.7,1.6);7(3.09)
38 170.3(7)m B (1.0,3.0);v(1.94)
& 35 75.53(5) | 44
36 3.01(2) x10°y B (0.71);K,S$X
37 24.23(5) 0.4
38 37.24(5)m B (4.81);7(2.17,1.60)
39 55.6(2)m B~(1.91,2.18,3.45);7(1.27,0.25,1.52)
& 37 35.04(4)d K,CLX
4 1.822(2)h B (1.20,2.49);7(1.29)
& * 40 1.28(1) x10%y 0.0117(1) 70 B~ (1.34);K,Ar-X;7(1.46)
M1 6.730(3) 1.2
42 12.360(3)h B~ (3.52,1.97);7(1.46)
43 22.3(1)h B7(0.83,1.22,1.82);v(D. 618, 0. 373,
0.39,0.59)
£ 44 2.086(5)' 0.7
45 163.8(8)d 87 (0.255)
47 4.536(2)d B~ (1.98,0.67);7(1.30)
49 8.71(2)m B™(1.95);¥(3.10,4.1)
8 46 83.81(1)d 87 (0.357);7(1.12,0.889); Ti-X
46m 18.75(4)s 7(0.142)
= 45 3.08(Dh B* (1.044);K,Sc-X
50 5.4(1) 0.14
51 5.76(1)m 87 (2.14);¥(0.320,0.928)
#l 48 15.973(3)d B* (0.696);7(0.983,1.312)
52 3.75(1)m 87 (2.47);v(1.434)
&% 51 27.702(4)d K,V-X;7(0.32)
52 83.7(1) 0.8
#® 52 5.591(3)d B* (0.575),7(0.744,0.935,1.434)
54 312.1(1)d ¥(0.835)
55 100 13.3
56 2.5785(2)h B~ (2.84),v(0.847,1.81,2.11)
55 2.73(3)y 2.1(1) K,Mn-X
56 91.72(15)
59 44.496(7)d 87(0.273,0.475),7v(1.10,1.29)
& 57 271.80(5)d K,Fe-X;7(0.136,0.122)
58 70.82(3)d K,B* (0.474),Fe-X;v(0.811)
59 100 19
60 5.2714(5)y B~ (0.318);7(1.173,1.332)
60m 10.47(4)m B (1.55);7(0.059)
# 63 100(2)y 8™ (0.067)
64 0.926(1)| 1.5




1.6 LA F F H
g%
TLRAH| A FEH KREHE/%| ®WE/b EH/MeV
® 65 2.520(1)h B~ (2.14,0.65,1.02), v (1. 48, 0. 367,
1.12)
# 63 69.17(2) 4.5
64 12.701(2)h 87 (0.571);B* (0.657) ; Ni-X;7(0.511)
66 5.10(1)m B~ (2.63),7(1.039)
23 64 48.6(3) 0.46
65 243.9(1)d K,8" (0.325),Cu-X;7(1.12)
68 18.8(4) 1.0
69m 13.76(2)h IT,Zn-X, (0. 439)
69 55.4(9)m B~ (0.90)
® 67 3.261(1)d K,Zn-X;7(0.093,0.184,0.30)
69 60.108(6) 1.9
70 21.14(3)m B~ (1.65);v(0.173)
71 39.892(6)| 5.0
72 14.10(2)h B (3.17);7(0.835,0.63,0.894)
% 74 35.94(2) 0.3
75 82.78(4)m B (1.19),7(0.265,0.199)
75m 47.7(5)s 7(0.139)
77 11.30(1)h B (2.2),7(0.21,0.268, 0. 368, 0. 417,
0.568,0.632,0.73)
By 75 100 4.5
76 26.32(7)h B (2.97),v(0.559,0.657)
78 90.7(2)m B (4.1),7(0.614,0.70,0.83,1.31)
i 74 0.89(2) | 30
75 119.779(4)d K,7(0.265,0.136,0.280,0.121,0.401);
AsX
7Tm 17.36(5)s 7(0.161)
80 49.6(3) 0.5
81 18.5(1)m B (1.58);7(0.28)
81m 57.28(5)m v(0.108)
b} 79 50.69(5) 8.5
80 17.68(2)m B~ (1.997);K,B* (0.85),Se-X; v(0. 616,
0.667)
80m 4.42(1)h IT,Br-X;7(0.037)
81 49.31(5) 3
82 95.30(2)h 87 (0.444);7(0.554,0.619,0.698,0.777,
0.818,1.04,1.32,1.48)
= 8lm 13(1)s IT,Kr-X;7(0.19)
84 57.3(3) 0.10
85 10.756(18)y 87 (0.67);7(0.514)
85m 4.480(8)h B (0.84);7(0.151,0.305)
& 85 72.17(1) 0.9
86 18.63(2)d B~ (1.78,0.71);7(1.08)
86m 61.0(2)s ¥(0.56)
87 27.83(1) 0.12
88 17.8(1)m B~ (5.080);7(1.863,0.898)

PRI



F11¥F AL FEFE 1.7

g®
TERER A FEH KMRERE/% | RE/D HH/ MV
2 85 64.84(2)d K,Rb-X;7(0.514)
85m 67.63(4)s ¥(0.150,0.231)
87m 2.804(3)h IT,7(0.388)
90 29.1(3)y 8 (0.546)
74 89 100 1/3
89m 16.06(4)s ¥(0.909)
90m 3.19(1)h ¥(0.202,0.482)
% 95 64.02(4)d B~ (0.89,0.396);7(0.724,0.756)
97 16.90(5)h B (1.91);7(0.743)
% 93 100 1
94m 6.26(1)m ¥(0.871)
95 34.97(3)d 87 (0.160);7(0.765)
8 98 24.13(6) 0.51
99 2.7477(4)d B~ (1.214); Te-X;v(0. 181,0.740,0.780)
101 14.6(1)m B (2.23);7(0.191,0. 51, 0. 59, 0. 70,
0.89,1.02,1.18,1.39,1.56,2.08)
B 95 20.0(1)h K,Mo-X;7(0.766,0.84)
96 4.28(6)d K,Mo-X;7(0.778,0.813,0.850,1.12)
97 2.6(4) x 108y K,MoX
99 2.111(12) X10°y B (0.292)°
99m 6.01(1)h IT, Te-X;7(0.141)
&1 96 5.54(2) 0.2
97 2.9(1)d 7(0.216,0.324)
102 31.6(2) 1.4
103 39.26(1)d B (0.12,0.22);7(0.497)
105 4.44(2)h B (1.187);57(0.469,0.724)
5% 103 100 144
103m 56.12(1)m IT,Rh-X;7(0.129)
104 42.3(4)s B (2.44);7(0.56)
104m 4.34(5)m 7(0.051)
105 36.35(6)h B~ (0.568,0.249);7(0.306,0.319)
106 29.80(8)s B (3.53);7(0.512,0.622)
L2 106 27.33(3) 0.29
107m 21.3(3)s 7(0.321)
108 26.46(9) 12
109 13.7(1)h 87 (1.028);Ag-X;7(0.088,0.311,0.636)
109m 4.69(1)m v(0.188)
4 107 51.839(5) | 35
108 2.37(1)m B™(1.64);8* (0.90);v(0. 434,0. 511,
0.614,0.632)
109 48.161(5) | 89
109m 39.6(2) 7(0.088)
110 24.6(2)s B (2.89);7(0.658)
110m 249.76(4)d ° B~ (0.087,0.53);1IT,v(0.658)
i 11lm 48.6m 7(0.159,0.247)
13 | 12.22(8) | 20 000




11. 8 DAL T F B
#®x
TREHK| A FEH RRFEFE/%| W@/ HH/MeV
] 115 53.46(10)h B™(1.11,0.58);In-X;7(0.336,0.528)
115m 44.6(3)d B (1.62);7(0.934,1.29,0.485)
117 2.49(4)h 87(2.33);v(0.273,0.314,0. 434, 1. 303,
1.577)
@ 111 2.8049(1)d K,Cd-X;7(0.172,0.247)
113m 1.6582(6)h IT, In-X;7(0.393)
114 71.9s B7(1.99,0.67);K, 8" (0.40),CdX, 7y
(1.30)
115 4.41(25)x 104y B (0.495)
116m 54.41(3)m B (1.00);7(0.417,0.819,1.09,1.293,
1.509,2.111)
% 124 5.79(5) 0.1
125 9.64(3)d 8 (2.35);7(1.067,0.811)
125m 9.52(5)m ¥(0.325)
% 121 57.36(15)] 6
12 2.70(1)d B~ (1.414,1.980,0.723);v(0. 564); K,
Sn-X
123 42.64(15)| 3.3
124 60.20(3)d B7(2.301);v(0.603,1.69,0.722)
¥ 127 9.35(7)h B7(0.70);1-X;7(0.360,0.418)
129 69.6(2)m B (1.453,0.989,0. 69);1-X; (0. 460,
0.487)
131 25.0m B (2.14,1.69,1.35); -X;7(0.150)
131m 30(2)h B (2.46); 1T, Te-X, 1-X;7(0.150,0.774,
0.794)
i 123 13.2(1)h K, Te-X;7(0.159)
125 60.14(11)d K, Te-X;7(0.035)
127 100 6.4
128 24.99(2)m B (2.12);7(0.441)
129 1.57(4) x 10"y 87 (0.150) ; Xe-X;7(0. 038)
131 8.04(1)d B~ (0.806,0.606) ;Xe-X,7(0.364)
il 132 26.9(5) <5
133 5.243(1)d B7(0.346);Cs-X;v(0.081)
134 10.4(2) 5
136 8.9(1) | 0.15
137 3.82(1)m B (4.1);7(0.455)
L. 133 100 28
134 2.062(5)y B~ (0.658);7(0.605,0.796,0.57)
134m 2.91(1)h IT,87(0.55),CsX;57(0.127)
137 30.1(2)y . B7(0.514,1.18);Ba-X,v(0.662)
a1 135 6.59(2) 5
135m 28.7(2)h IT,Ba-X;7(0.268)
137 11.23(5) 4
137m 2.552(1)m IT,Ba-X;7(0.662)
138 71.70(9) 0.4
139 83.06(28)m B (2.38);La-X;7(0.166,1.421)




F11%F ML FEFE 1.9

g%
EREHK A FEH RKREH/%| RE/MD BH/MeV
a 140 12.752(3)d B (1.02,0.83);La-X;7(0.537)
i 139 99.9098(2) 8.9
140 1.6781(3)d B (2.164,1.680,1.365);7(0.487,1.596)
L 138 0.25(1) 1
139m 54.8(10) 7(0.746)
140 88.43(10)| 0.6
141 32.501(5)d 87 (0.582);Pr-X;7(0. 145)
142 11.13(10) | 1
143 33.10(5)h B (1.40);Pr-X;7v(0.293)
144 284.893(8)d B7(0.316),Pr-X,y(0.080,0.134)
® 141 100 12
142 19.12(4)h B (2.164);v(1.576)
143 13.5(2)d B~ (0.932)
54 146 17.19(8) 2
147 10.98(1)d B~ (0.810,0.369);7(0.090,0.531)
148 5.76(3) 4
149 1.72(Lh B (1.5);(0.114,0.211,0.27)
150 5.46(3) 1.5
151 12.44(7)m 87(2.0);7(0.110,0.174,0.256)
il 144 363(14)d K,Nd-X;7(0.477,0.618,0.696)
146 5.53(5)y K,B8~ (0.795);Nd-X;7(0.453,0.75)
147 2.6234(2)y B (0.224);7(0.122)
148m 41.29(11)d B7(0.69);7(0.550,0.630,0.727)
149 53.08(5)h B~ (1.064,0.784);7(0.286)
150 2.68(2)h B~ (3.260); v(0.344,0.83,0.88,1. 165,
1.33)
& 151 90(8)y B7(0.076);7(0.022)
152 26.7(2) | 210
153 46.27(1)h 87 (0.81);7(0.103)
154 22.7(5) 5
155 22.3(2) B (1.53);7(0.104)
&% 151 47.8(5) 5900
152 13.54(1)y K,B™ (1.492);B" (0. 727)Gd-X, Sm-X; ¥
(0.122,0.344,0.779,0.964,1.086,
1.112,1.408)
152m 9.274(9)h B(1.89);7(0.122,0.84,0.96)
153 52.2(5) | 320
154 8.592(8)y B (0.843);¥(0.123,1.00,1.274)
&L 158 24.84(12) 3.4
159 18.56(8)h B~ (0.95); Tb-X,v(0.363)
160 21.86(4) 0.8
161 3.66m B~ (1.61);7(0.102,0.315,0.361)
& 159 100 46
160 72.3(2)d B~ (1.76,0.87);7(0.299,0.879,0.966)
& 164 28.2(2) 2 000
165 2.334(6) 87 (1.305);7(0.095,0.362)




2 ACF F

11.10
£
TREHF| A ES 3] FRRER% | #|E/D 4/ MeV
o 165m 1.257(6)m B~ (1.04,0.89);7(0.108,0.362,0.514)
&% 165 100 64
166 26.80(2)h B~ (1.85,1.78);Er-X;7(0.081)
=3 167m 2.269(3)s 7(0.208)
170 14.9(1) 9
171 7.52(3)h B7(1.49,1.06); Tm-X; v(0. 112, 0. 296,
0.308)
% 169 100 125
170 128.6(3)d B~ (0.968,0.884);7(0.084)
& 168 0.13 11 000
169 32.022(8)d ¥(0.177,0.198)
174 31.8(4) 46
175 4.19(1)d B7(0.466); Lu-X;7(0.114,0.283,0.396)
176 12.7(1) 7
177 1.91h B (1.40);Lu-X;7(0.151)
® 175 97.41(2) 18
176m 3.635(3)h B~ (1.31);Hi-X;7(0.0884)
177 6.71(1)d 87 (0.497);v(0.113,0.208)
#® 179 13.629(5) | 65
179m 18.67(3)s ¥(0.217)
180 35.1000(6) 10
180m 5.5(1)h IT,Hf-X;7(0.058,0.215,0.333,0.444)
181 42.39(6)d B~ (0.408); Ta-X;7(0.133,0.346,0.482)
& 181 99.988(2)| 21
182 114.43(3)d B~ (1.713,1.470);7(0.068,1.121,1.189,
1.221)
182m 15.84(10)m ¥(0.147,0.172,0.184)
) 185 75.1(3)d 87 (0.433);7(0.125)
186 28.6(2) 40
187 23.72(6)h B~ (1.312,0.622;Re-X;7(0.480)
B 185 37.40(2) | 110
186 3.777(4)d B (1.07,0.933);K,W-X,0s-X;v(0.137,
0.632,0.768)
187 62.60(2) | 70
188 16.98(2)h B (2.12,1.96);0s-X; (0. 155)
188m 18.6(1)m ¥(0.092,0.106)
] 190 26.4(4) 8.6
190m 9.9(1)m IT,O0s-X;7(0.187,0.361,0.502,0.616)
191 15.4(1)d B7(0.143);0s-X;7(0.129)
192 41.0(3) 1.6
193 30.5(4)h B (1.13);1r-X;v(0.073,0.139,0.460)
% 191 37.3(5) 750
192 73.831(8)d B~ (0.672);7(0.296,0.308,0.316,0.468)
193 62.7(5) 110
194 19.15(3)h B7(2.24);7(0.328)
# 195 33.8(3) 27
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# 195m 4.02(1)d IT,Pt-X;¥(0.0311,0.0991,0.130)
196 25.3(5) 0.9
197m 95.41(18)m IT,87(0.737);Pt-X,7(0.279,0.346)
197 18.3(3)h B~ (0.719,0.642,0.451); Au-X, y(0.077,
0.191)
198 7.2(2) 4
199 30.8(4)m B (1.69);7(0.475,0.540)v(0.393)
199m 13.6(4)s 7(0.393)
& 197 100 98.7
197m 7.73(6)s IT,Auv-X;¥(0.279)
198 2.6935(4)d’ B (1.371);7(0.412,0.676)
199 3.139(7)d B (0.296,0.250,0. 462); Hg-X, v(0. 158,
0.208)
x 196 0.15(1) | 880
197 2.672(2)d K,Au-X;7(0.077,0.191)
197m 23.8(1)h IT,K,Hg-X;v(0.134)
199 16.87(10) | 2000
199m 42.6(2)m v(0.158,0.375)
202 29.86(20) | 4
203 46.61(2)d B~ (0.214);7(0.279)
205 5.2(1)m B (1.7);v(0.205)
& 201 3.046(1)d K,Hg-X;7(0.135,0.167)
202 12.23(2)d 7(0. 439)
203 29.524(9)| 11
204 3.78(2)y B7(0.763);K,Hg-X
205 70.476(9) |  0.11
206 4.20(1)m B (1.53)
& 204m 67.2(3)m IT,Pb-X,7(0.375,0.899)
207m 0.805(10)s ¥(0.570,1.064)
209 3.253(14)h B (0.645)
210 22.3Q2)y a(3.72);7(0.0465)
212 10.64(1)h B (0.569,0.331);Bi-X;7(0.239)
214 26.8(9)m B~(0.59,0.65,1.03);7(0.352)
& 209 100 0.019
210 5.013(5)d B~ (1.16);0(4.69,4.65)
212 60.55(4)m B~ (2.25);7(0.727),TI-X;(6.05,6.09)
214 19.9(4)m B (3.26,1.88,1.51);v(0.609);a(5.512,
5.448)
&p 208 2.898(2)y a(5.11); K, Bi-X;7v(0.292,0. 571,0. 603,
0.862)
209 102(5)y a(4.88),1,Bi-X;7(0.26)
210 138.376(2)d a(5.30);7(0.803)
212 298(3)ns a(8.78)
214 0.164(2)ms a(7.69);7(0.799)
216 145(2)ms a(6.78)
218 3.10(1)m a(6.00)
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B 207 1.80(4)h K.,a(5.76);7(0.588,0.814)
B 208 1.63(3)h K,a(5.641);Po-X,7(0.177,0.660,0.685)
209 5.41(5)h K,a(5.65),Po-X,¥(0.545,0.782,0.790)
210 8.1(4)h K,a(5.52,5.44,5.36), Po-X, v(0. 245,
1.181,1.483)
211 7.214(7)h K,a(5.87),Po-X,7(0.67)
€} 220 55.6(1)s a(6.29);7(0.550)
222 2.8235(3)d a(5.49);7(0.510)
& * 224 3.66(4)d o5.68,5.45);Rn-X;7(0.241)
226 1600(7)y a(4.78,4.60);Rn-X;v(0.187)
* 228 5.75(3)y ¥(0.135)
e *297 21.773(3)y 87 (0.046), a(4.95); v(0. 086, 0. 100,
0.160)
*228 6.15(3)h 87 (2.18,1. 85); Th-X; v(0. 339, 0. 911,
0.969)
& 228 1.913(1)y a(5. 43, 5. 34); Ra-X; v (0. 084, 0. 132,
0.167,0.214)
* 230 7.54(3) x10%y a(4.68,4.62),Ra-X;7(0.068)
* 232 1.405(6) x10¥y a(4.01,3.95),7(0.059)
233 22.3(1)m B~ (1.23),7(0.029,0.087,0.171,0.453)
*234 24.10(3)d B7(0.199,0.104) ; Pa-X;7(0.063,0.093)
& *231 3.276(11) x 10%y a(5.06,4.95,4.73); v(0. 027, 0. 284,
0.300,0.303)
233 26.967(2)d B~ (0.257,0.568);7(0.312)
234m 1.17(3)m B~ (2.29);1T,U-X;7(0.765,1.00)
& 233 1.592(2) X 10%y a(4. 82,4. 78); Th-X; v(0. 042, 0. 055,
0.097,0.119,0. 146,0. 164,0.22,0. 291,
0.32)
* 234 2.45(2) X 10%y a(4.77,4.72); Th-X;v(0.053,0.121)
=235 7.038(5) X 108y a(4.40,4.37,4.22); Th-X;7(0.186)
236 2.3415(14) 107y a(4.49,4.44);7(0.049)
238 4.468(3) X 10%y a(4.20,4.15);7(0.050)
239 23.50(5)m B~ (1.21,1.29);Np-X, (0. 044,0.075)
% 236 1.15(12) X 10°y K.,B™ ;7(0.160)
237 2.141x10%y a(4.79,4.77); Pa-X;¥(0.029,0.086)
& 236 2.87(1)y a(5.77,5.66); U-X
238 87.74(4)y a(5.50,5. 46); U-X; v (0. 0435, 0. 998,
0.153)
239 2.412(3) X 10%y «(5.16,5.14,5.11); U-X;7(0.052,0. 129)
241 14.35(10)y «(4.90,4.85);U-X;7(0.149)
242 3.733(12) x10°y a(4.90,4.86);7(0.045,0.103)
&% 241 432.7(6)y a(5.49,5.44) ;Np-X; v(0. 060)
243 7380(40)y a(5.28,5.23);Np-X;7(0.075)
" 242 162.79(9)d a(6.12,6.07) ;Pu-X;¥(0.561,0. 605)
L2l 244 18.10(2)y a(5.81,5.77);7(0.043)
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1 249 320(6)d a(5.42);87 (0.125)57(0.327)

# 252 2.645(8)y a(6.12,6.08);Cm-X; 7(0.043)
& 253 20.47(3)d a(6.64) ;Bk-X;7(0.387,0.389,0.429)
254 275.7(5)d a(6.44) ;Bk-X; 7(0.034,0.036,0.043)

| 257 100.5(2)d a(6.52);CE-X;7(0.115,0.241)

R KB . C. M. Lederer and V. S. Shirley, eds. , Table of Isotopes , 7th ed. , Wiley-Interscience, New York, 1978; V.
S. Shirley, ed. , Table of Radioactive Isotopes ,9th ed. , Wiley-Interscience. New York, 1986 ; National Nuclear Data Center,
Nuclear Wallet Cards , Brookhaven National Laboratory, Upton, New York, 1990.

11.2 B e

BT P 1E 207 R B B (Curie, Ci),1Ci=3700 % 10" 75 [s(dps) , 8 E 6t R # R
FAYRWETEE, MEEUE TR TRERIKEFR(MeV)RER, BERHELN
EESAREUNERARENNER BAEZER ERAEBZERMEREREY, &
Wici S YR E B EERR(ZE)ERE.
11.2.1 HHEHHEREE

MM EEERE —RAE:

dN
G = AN

RN N HARROBHEZENGRTFHE A A EREE K, MERITE LK
BEEA,S NHEX.

(11.1)

A = AN (11.2)

B R, ERSGEERN

A, = Age™ (11.3)

XAy ITBEE,A, W& HEGEHEE, R1L.3FIHT A /A, Rexp(-21)5
AWK R.

+11.3 HHHERNHET
F=R&S8=c * Wt F,,, =F.F B2 B EEHZEHAIB(Fu)TTUEY F\g XF, =
0.000 98 < 0.0625=0.000 0661.

S 2] F FEH F *EH F FEH F
0 1.000 0.06 0.959 0.12 0.920 0.18 0.883

0.02 0.986 0.08 0.946 0.14 0.908 0.20 0.871

0.04 0.973 0.10 0.933 0.16 0.895 0.22 0.859
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ZFx
LE 3. F FEH F £33 F TR F
0.24 0.847 1.10 0.467 1.9 0.257 4.05 0.0604
0.26 0.835 1.12 0.460 1.98 0.253 4.10 0.0583
0.28 0.824 1.14 0.454 5 00 0.25 415 0.0563
0.30 0.812 i';z gjﬂ 2.05 0.241 4.20 0.0544
0.32 0.801 2.10 0.233 425 0.0525
0.34 0.790 1.20 0.435 2.15 0.225 430 0 0507
0.36 0.779 1.22 0.429 2.20 0.218 435 0. 0490
0.38 0.768 1.24 0.423 5 25 0.210 420 0 0474
0.40 0.758 iig g:ig 2.30 0.203 4.45 0.0458
0.42 0.747 2.35 0.196 4.50 0.0442
0.44 0.737 1.30 0.406 2.40 0.189 4.55 0.0427
0.46 0.727 1.32 0.401 2.45 0.183 460 0 041
0.48 0.717 1.34 0.395 5 5 0177 4 6s 0. 0398
0.50 0.707 igg gizg 2.55 0.171 4.70 0.0385
0.52 0.697 2.60 0.165 4.75 0.0372
0.54 0.688 1.40 0.379 2.65 0.159 4.80 0.0359
0.56 0.678 1.42 0.374 2.70 0.154 . gs 00347
0.58 0.669 1.44 0.369 5 75 0.149 4.9 0.0335
0.60 0.660 i':g g'zgz 2.80 0.144 4.95 0.0324
0.62 0.651 2.85 0.139 5.00 0.0313
0.64 0.642 1.50 0.354 2.90 0.134 10 00292
0.66 0.633 1.52 0.349 2.95 0.129 g 0.0272
0.68 0.624 1.54 0.344 3.00 0.125 . 00254
0.70 0.616 i'ig g;zz 3.05 0.121 5.40 0.0237
0.72 0.607 3.10 0.117 5.50 0.0221
0.74 0.599 1.60 0.330 3.15 0.113 5.60 0.0206
0.76 0.590 1.62 0.325 3.20 0.109 . 0.0192
0.78 0.582 1.64 0.321 3.25 0.105 5.80 0.0179
0.80 0.574 igg g;ig 3.30 0.102 5.90 0.0167
0.82 0.566 3.35 0.0981 6.00 0.0156
0.84 0.559 1.70 0.308 3.40 0.0947 6.10 0.0146
0.86 0.551 1.72 0.304 3.45 0.0915 520 0.0136
0.88 0.543 1.74 0.299 3.50 0.0884 630 0.0127
0.90 0.536 i;g gzzf 3.55 0.0854 6.40 0.0118
0.92 0.529 3.60 0.0825 6.50 0.0110
0.94 0.521 1.80 0.287 3.65 0.0797 5. 60 0.0103
0.96 0.514 1.82 0.283 3.70 0.0769 670 0.00962
0.98 0.507 1.84 0.279 3.75 0.0743 680 0. 00897
1.00 0.500 i:g g;;z 3.80 0.0718 6.90 0.00837
1.02 0.493 3.85 0.0694 2 00 0.00781
1.04 0.486 1.90 0.268 3.90 0.0670 2 10 000729
1.06 0.480 1.92 0.264 3.95 0.0647 7 0 000680
1.08 0.473 1.94 0.261 .00 0.0625 230 0.00635
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sk

FEH F FEH F F F EEE 2] F
7.40 0.00592 8.10 0.00364 8.80 0.00224 9.50 0.00138
750 0.00552 8.20 0.00340 8.90 0.00209 9.60 0.00129
7.60 0.00515 8.30 0.00317 9.00 0.00195 9.70 0.00120
7.70 0.00481 8.40 0.00296 9.10 0.00182 9.80 0.00112
7.80 0.00449 8.50 0.00276 9.20 0.00170 9-90 0.00105
7.90 0.00419 8.60 0.00258 9.30 0.00159 10.00 0.00098
8.00 0.00390 8.70 0.00240 9.40 0.00148

BRI . L. Meites, ed. , Handbook of Analytical Chemistry ,McGraw-Hill,New York,1963.

11.2.2 ¥=MH

—BEE HFEFEDN, ORI E MBS TR EEN ST AR, W
—HFENDENENEREREEHEE —FHFEAE R, L EHETH
tip = Alnm 0. 393 (11.4)
KGRI ¢, WEAE, TR T —FH—FRET A ¢, BBEIAEL RKKREH, £ 10
MEFEWE  RAAO IS BERT , Y4EHE LT EN X~ T2 EE, BREX
BAESBEPANEEHITRIE. ,
B 11.1  — G- 56(2,), = 2. ST6h)RE S TE LB IF 16 B U MR IS 4 3.68 X 10° K/#P,
W AT 2h FHEE R E D7
#

A, = 3.68 X 10°exp i-269537§ 2.00_ 5 153 % 10° % |

LTRABPREENEEHTRIE,ME 11L.3AH TR NRPAILEHRE—-EF
TEHZ GRS E exp(—At).

USSR ETRAE BN =Y, XE=YHRATFEER, BEERAIGEE.
FHRENEE S EFHR:

A2 AY
AZ - Al

A, = [exp(— A, 2) —exp(— A,¢)] + Adexp(— A,1) (11.5)

R A, BTEBIEE ;A LA, 9 TERENFETEE; AY,AY 53 et & F
BEWEE F#OEEEGRTHEEBRE, LA HiR

A, = A1 - exp(= A,2)] + Adexp(— A,z) (11.6)
PES( DF—IERIEARETF, EXERKEFEEERZ RN RE™ S, WRAEF

AFEER X ¢ ARG S TR EAEEZ L. R 11.4 FIH T FER 0~ 10 1-E 36
MR AN .
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R11.4 EFEFEMRREK
F=1-¢ "=fAHESKIRNET).

L2 F L3 F ¥ 38 F W F
0.01 0.0069 0.72 0.393 1.46 0.636 2.45 0.817
0.02 0.0138 0.74 0.401 1.48 0.641 2.50 0.823
0.04 0.0273 0.76 0.410 1.50 0.646 2.55 0.829
0.06 0.0407 0.78 0.418 1.52 0.651 2.60 0.835
0.08 0.0539 0.80 0.426 1.54 0.656 2.65 0.841
0.10 0.0670 0.82 0.434 1.56 0.661 2.70 0.846
0.12 0.0798 0.84 0.441 1.58 0.666 2.75 0.851
0.14 0.0925 0.86 0.449 1.60 0.670 2.80 0.856
0.16 0.105 0.88 0.457 1.62 0.675 2.85 0.861
0.18 0.117 0.90 0.464 1.64 0.679 2.90 0.866
0.20 0.129 0.92 0.471 1.66 0.684 2.95 0.871
0.22 0.141 0.94 0.479 1.68 0.688 3.00 0.875
0.24 0.153 0.96 0.486 1.70 0.692 3.10 0.883
0.26 0.165 0.98 0.493 1.72 0.696 3.20 0.891
0.28 0.176 1.60 0.500 1.74 0.701 3.30 0.898
0.30 0.188 1.02 0.507 1.76 0.705 3.40 0.905
0.32 0.199 1.04 0.514 1.78 0.709 3.50 0.912
0.34 0.210 1.06 0.520 1.80 0.713 3.60 0.918
0.36 0.221 1.08 0.527 1.82 0.717 3.70 0.923
0.38 0.232 1.10 0.533 1.84 0.721 3.80 0.928
0.40 0.242 1.12 0.540 1.86 0.725 3.90 0.933
0.42 0.253 1.14 0.546 1.88 0.728 4.00 0.938
0.44 0.263 1.16 0.553 1.90 0.732 4.25 0.947
0.46 0.273 1.18 0.359 1.92 0.736 4.50 0.956
0.48 0.283 1.20 0.565 1.94 0.739 4.75 0.963
0.50 0.293 1.2z 0.571 1.96 0.743 5.00 0.969
0.52 0.303 1;‘; ggg 1.98 0.747 5.25 0.974
0.54 0.312 1.28 0.588 2.00 0.750 5.50 0.978
0.56 0.322 1.30 0.594 2.05 0.759 5.75 0.981
0.58 0.331 1.32 0.599 2.10 0.767 6.00 0.984
0.60 0.340 1.34 0.605 2.15 0.775 6.50 0.989
0.62 0.349 1.36 0.610 2.20 0.782 7.00 0.992
0.64 0.358 1.38 0.616 2.25 0.790 7.50 0.994
0.66 0.367 1.40 0.621 2.30 0.797 8.00 0.996
0.68 0.376 1.42 0.626 2.35 0.804 9.00 0.998
0.70 0.384 1.44 0.631 2.40 0.811 10.00 0.999

PERL KB : L. Meites, ed. , Handbook of Analytical Chemistry. McGraw-Hiill, New York, 1963.
11.3 BUTHNE

B P TR R BEDLE B R M B K B 38 4 B gk X B G335 0E A 3 B0 R BB R
T, 7E I B AU R T IULAS IR (1) 48 59 AT BB 7E 1% 33803 72 o 3 25 OBk 0 48 B

aQc

Lkl

Mg £ HIGIL ™7 1



