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« transition /iZ/IDéV Jg =iy Imin Tf}‘;t/s Py « transition /?/ID(;V ig =g Imin Tf;‘;"’/s Py
BE—XEMEREFZ EME = RIEGHE T
210pp,_4206Hg 3,793 ot —ot 0 9.26x10' 0.107 || ®Hg—'%2Pt 5.204 ot —ot 0 5.02 x 10° 0.247
190po_5186pL 7,693 ot —ot 0 246x107% 0.262 || 88Hg—18Pt 4.707 ot —ot 0 3.33 x 10° 0.239
194po199pL  6.987 ot —ot 0 3.92x10"' 0.235 || 8¥Pb—18Hg 6.109 ot —ot 0 2.68 x 102 0.222
196po—192Ph  6.658 0t =0t 0 5.67 x 10° 0.222 || °Pb—185Hg 5.697 0t =0t 0 1.76 x 10* 0.215
198po—194pLp  6.310 ot —ot 0 1.85 x 102 0.206 || °2Pb—188Hg 5.221 0t —ot 0 3.52 % 108 0.210
200p,_,196pL  5.981 ot —ot 0 6.2 10° 0.187 || %4Pb—19%Hg 4.738 0t —ot 0 1.71x10'° 0.198
202po198pPp  5.700 0t =0t 0 1.39x10°  0.178 || 22Po—298PhL  8.954 0t =07t 0 295x1077  0.221
204po200pL  5.485 0t =0t 0 1.88x10%  0.158 || 2MPo—219Pb  7.834 0T =0T 0 1.64x107* 0.213
206po202py  5.327 0t —=ot 0 1.39 x 107 0.145 || 21%Po—212Pb 6.907 0t =0t 0 1.45x107' 0.205
208po—204pPp  5.216 0t -0t 0 9.15x 107  0.135 || 2'®Po—2'4Pb 6.115 0t =07t 0 1.86x10%  0.196
210po—206pL  5.408 0t =0t 0 1.20x107  0.105 || 2*Rn—21"Po  9.208 0t =07t 0 270x1077  0.228
4R 5190P0  7.862 0t =0t 0 7.80x107* 0.262 || 2'°*Rn—2'2Po  8.198 0t =07t 0 4.50x107°  0.237
Y6RN—192Po  7.617 0t =0t 0 4.70x107%  0.257 || 2'® Rn—2"Po  7.263 0T =0T 0 3.38x107%2 0.234
200Rn—1%Po  7.043 0t —o* 0 1.17x10°  0.228 || 22°Rn—2'%Po  6.405 0t —0" 0 5.56 x 10* 0.221
202Rn—19%po  6.773 0t =0t 0 1.23 x 10* 0.213 || 222Rn—2'®po  5.591 0t -0t 0 3.30x10°  0.222
204Rn—20po  6.547 0t =0t 0 1.03x10%  0.194 || 2'Ra—2'2Rn  9.526 0f —o0F 0 1.82x1077 0.239
206Rn—2%2po  6.384 0t =0t 0 5.46x10%  0.181 || 2®Ra—2'Rn 8.546 0t =07t 0 252x107°  0.242
208Rn—2%po  6.260 0t =0t 0 2.33x10%  0.163 || 22°Ra—?2'5Rn (7.592 0t =0T 0 1.79%x1072  0.240
210Rn—2%po  6.159 0t —o* 0 8.99x10%  0.152 || ?'®Th—*'?Ra 8.072 0t —0* 0 260x107%2  0.159
212Rn—2%po  6.385 0t =0t 0 1.43 x 10°% 0.121 || 2¥Th—2'*Ra 9.849 0t —ot 0 1.17x1077 0.251
202Ra—198Rn  7.880 0t =0t 0 4.10x107% 0248 || **°Th—2'%Ra 8.953 0t =07t 0 9.70x107%  0.247
204Ra—299Rn  7.637 0t =0t 0  6.00x1072 < 0.237 || 2'8U—=2"Th 8.775 0t =0t 0 550x107* 0.189
208Ra—204Rn  7.273 0t =0t 0 1.27x10%  0.199 || 222U—218Th  9.478 0t =0T 0 4.70x107% 0.246
214Ra—210Rn  7.273 0t —ot 0 2.44%10°  0.139
2127h2%8Ra 7.958 0t =0t 0 3.17x107%  0.205
2147h210Ra 7.827 0t -0t 0 870x107%  0.196
216y2127hH 8,530 ot =0t 0 6.90x 10> 0.215
Fz 2 Z=82, N=I126M1FHHIEZTF- A% FoaRTMLWHIBMPAITEER. ()RR HENBRERM/HFRE,
RIS RS ITHE, ENHIMEANUBASE2016!"
« transition Qu ir = lmin TPt /s Py « transition Qo ir— lmin TSPt /s Py
/MeV p 7 Jd 1/2 /MeV p Jd 1/2
BE-XEHNEFZ EoE = XEMET%
195po 4 191py, 6,745 (3/27)—(3/27) 0 4.92x10°  0.170|| *'Pb—'8"Hg 5.463 (3/27)—3/2(7) 0 1.55x10*  0.160
WTpo4193pL 6,405 (3/27)—(3/27) 0 1.20x10%  0.162|| 2'3*Po—2""Pb 8.536 9/2t = 9/2% 0 3.71x107%  0.180
199po_,195pY, 6.075 (3/27) —3/27 0  4.36x10®  0.152|| 2°Po—2'Pb  7.527 9/2T —»9/2t 0 1.78x107%  0.177
201po197Pp 5.799  3/27 —3/27 0 826x10* 0.139|| 2Po—25Pb  5.916 9/2t# —9/2T# 0 2.19x10°  0.167
205po20lpp 5325  5/27 —5/27 0 1.53x107  0.120| 23At—2%Bi 9.254 9/27 —9/27 0 1.25x10”7  0.187
207po—293Pp 5.216  5/27 —5/27 0 9.85x107  0.111| 2%At—211Bi  8.178 9/27 —9/2~ 0 1.00x107* 0.178
PTAt193Bi 7105 (9/27)—=(9/27) 0 4.04x107'  0.220|] 2'TAt—=2BBi 7.202 9/27 —9/2~ 0 3.26x1072  0.168
199244319581 6.778 9/2(7)—9/2(7) 0  7.83x10°  0.200|| 2"PAt—=2°Bi  6.342 (9/27)—=(9/27) 0 5.98x10'  0.158
2014619781 6.473 (9/27)—=(9/27) 0  1.19x10*  0.177|| 2*Rn—?''Po 8.839 9/2%t = 9/2% 0 2.30x107% 0.182
203At—199Bi  6.210  9/27 —9/27 0 1.42x10®°  0.167|| >*"Rn—2'3Po  7.888 9/2%t —9/2% 0 5.40x10”*  0.192
205At—201Bj  6.019  9/27 —9/27 0 1.99x10*  0.146 || 2*¥Fr—211At  9.541 9/27 —9/2~ 0 8.60x107%  0.201
207TAt—203Bi  5.873 9/27 —»9/27 0 6.52x10*  0.132|| 2'"Fr—213At  8.470 9/27 —9/2~ 0 1.68x107°  0.204
209At205Bi  5.757  9/27 —9/27 0  4.70x10°  0.121|| *9Fr—2®At 7.449  9/27 —9/2~ 0  2.00x1072  0.198
2LIAt—207TBi 5983  9/27 —9/27 0  6.21x10*  0.093|| 2!"Ra—2'*Rn 9.161 (9/2F7)—9/2% 0 1.63x107% 0.185
95Rn—¥1Po 7.694 3/27 —(3/27) 0 7.00x107%  0.183|| 2% Ac—?"Fr  7.746 9/27 —=9/27 0 1.70x107* 0.130
YTRn—1%Po 7.410 (3/27)—(3/27) 0 5.40x1072 0.182| 2'TAc—25Fr 9.832 9/27 —9/2~ 0  6.90x107%  0.218
203Rn—1%Po 6.629 3/27# —(3/27) 0  6.58x10'  0.155|| 2°Ac—21°Fr 8.827 9/27 —9/2~ 0 1.18x107°  0.216
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o« transition Qa ir = Lmin Texpt/s Py o« transition Qo i —gx lnin T3Pt /s Py
/MeV p —Jd 1/2 /MeV p Jd 1/2
BE—XBHEFZ BoME=XEMETZ
207TRn—2%po 6.251  5/27 —5/27 0 2.61x10° 0.135|| 2Th—2%Ra 9.511 9/2t# —9/2T# 0 1.02x107%  0.189
209Rn—2%Ppo 6.155 5/27 —5/27 0 1.00x10* 0.122|| 2'"Pa—?13Ac 8.488 9/27#—9/27# 0  3.48x107%  0.155
199y 1954 7.816  1/2T# —1/2F 0  6.60x107%  0.247|| 2"Pa—?'®Ac  10.084 9/27 —9/27 0 5.30x107%  0.236
201pr 197 AL 7,519 (9/27)—=(9/27) 0 6.28x1072  0.231|| 22'Pa—?1TAc  9.251 9/27 —9/2~ 0 5.90x107°%  0.229
203pr 199 7.274  9/27 —9/2(7) 0  5.50x107'  0.211|] *2'U=2'"Th 9.889 (9/2T)—=9/2t# 0 6.60x1077 0.186
205k 201 AL 7.054  9/27 —(9/27) 0 3.82x10° 0.188
207pr 2034t 6.894  9/27 —9/27 0 1.55x10'  0.174
209y 42058t 6.777  9/27 —9/27 0 5.66x10'  0.153
2 5207At 6.662 9/27 —9/27 0 2.13x10*  0.140
23Er 2094t 6.905  9/27 —9/27 0 3.43x10*  0.110
203Ra—199Rn 7.735 (3/27)—(3/27) 0 3.60x1072 0.175
209Ra—20%Rn 7.143  5/27 —5/27 0  4.71x10° 0.144
205Ac—20 Fr  8.096 9/27# —(9/27) 0 8.00x1072%  0.247
07T c—203Fr  7.849  9/27# —9/27 0 3.10x107%  0.225
2HAc—2"Fr 7619 9/27 —9/27 0 2.13x107'  0.184
213pa209Ac 8395 9/27# —(9/27) 0 7.00x107%  0.207
25pa 211 Ac 8.235  9/27# —9/27 0 1.40x1072  0.195
® 3 Z=82, N=126FHHIA- AR LRI LI HIEF P.HIHTEESR
« transition Qa ir— Imin Texpt/s Py o transition Qo 3T =5 lmin Texpt/s Py
/MeV P d 1/2 /MeV P d 1/2
F—XEHEFZ BB =XEMEFZ%
2098120571 3.138 9/27 —1/2% 5  6.34x10%° . 0.094 || ®"Pb—1%3Hg 6.393  3/27 —1/27 2 1.60x10®  0.166
189po_,185py, 7.694  (5/27) —3/27 2 3.80x107%.0.191 || %9Pb—185Hg 5.915  3/27 —1/2° 9.75x 10> 0.163
203po199Pp  5.496 5/27 —3/27 2 1.97x10°  0.134 || ?¥*Bi—299T1 5988  9/27 —1/2T 1.31x10°  0.092
205Rn—201po  6.386 5/27 —3/27 2 6.88x10%  0.143 || 222At—219Bi  4.723 3{;;##_’ 4 6.25x10°  0.161
207Ra—2%3Rn 7.269 5/27# —3/27# 2 1.60x10° 0.160 || 2'*Rn—2"Po 8.245 9/2T# —1/2” 5  1.95x1072  0.098
213Ra—2%"Rn 6.862 1/27 —5/2~ 2 2.03x10%  0.126 || 2'?Rn—2"%Po  6.946  5/2T —9/2% 2 3.96x10°  0.193
25 Th—211Ra 7.665. (1/27)—5/2(7) 2 1.20x10°  0.142 || **'Rn—?'"Po  6.162 7/2% — (9/27) 2 6.98x10°  0.185
2Ty 213Th 8425 1/27# —5/27# 2 8.00x107*  0.152 || 22'Fr—21TAt 6457  5/27 —9/2° 2 2.88x10%2  0.182
215Ra—21Rn  8.864 9/2T# —1/2” 5 1.67x107%  0.109
219Ra—2%Rn 8138 (7/2)T —9/2t 2 1.00x107%2  0.190
21TTh—213Ra 9.435  9/2T# —1/27 5  2.47x107*  0.122
221Th—21"Ra 8625 7/2t# —(9/2F) 2 1.78x107%  0.190
&4 Z=82, N=121%HIEF-FZAFCRTNLI BRI P HITHELER
o« transition Qa ir— Imin Teth/s Py o« transition Qa i = Imin Teth/s Py
/MeV P d 1/2 /MeV P d 1/2
E—XHMRF% BE-ME=XEMEFZ
1927t 188Bji  7.696 3t 53T 0 1.15x1072  0.190 || 2'*At—>'°Bi 8.987 1~ =1~ 0 5.58x10°7  0.154
2004t 196B; 6,596 37 =31 0 826x10Y  0.147 || 2Y°At—=212Bi  7.950 1(T)—=1(7) 0 3.00x107%  0.150
202At198B;  6.353 3(h) —=3(M) 0 1.45x10®  0.133 || 2'8At—2"Bi 6.874 17 # =17 0 1.50x10°  0.144
204 0t200B)  6.071 7t 7t 0 1.43x10*  0.126 || 2%Fr—212At 9175 (17)—=(17) 0 7.00x1077  0.161
206A45292B;  5.886  (5)T —5(T#) 0 2.02x10° 0.112 || 28Fr—21At  8.014 17 =17 0 1.00x107%  0.166
208 At—204Bj  5.751 6T =61 0  1.06x10° 0.102 || 218Ac—2MFr 9374 17 #—(17) 0 1.00x107%  0.169
200py 41964t 7.615 Bt = @BhH 0 4.75x1072  0.173 || 22°Pa—215Ac  9.651 1= #—(17) 0 7.80x1077  0.178
204pr 52000 7,170 3T — (31 0 1.82x10°  0.153
206pr 2024t 6.924 3t = 3(%) 0 1.81x10'  0.139
208pr 2040t 6.784 (e as 0 6.62x10"  0.129
206 Ac—202py  7.959 (37) =3t 0 2.50x1072  0.172
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#z5 Z=82, N=1261EMIEF-FHREMCETHLEHIFEMP.AITESER

« transition /%f;v j; — i3 Imin Tf}‘;”/s P

Q(X

expt
/MeV T

o transition jg — i3 Imin 1/2 /s Py

BE-XEHEFZ

FoME=ZXEHR T

190B; 1867 6.862 (3T)—(27) 1 816x10° 0.163 || 219Bi—2°°T1  5.037 17 =0~ 2 4.13x10'*  0.082
192 418871 6.381 3T —=27) 1 2.77x10%  0.157 || 22Bi—2%%T1  6.207 1(7)—=5" 5  1.01x10*  0.079
194B; 1907 5.918 3T —=2(7) 1 205x10* 0152 || 2MBi=21°T1  5.621 17 =57 # 5  5.66x10°  0.081
210At206B;  5.631 (5) T —=6(h) 2 1.66x107  0.095 || 212At—2°%Bi 7.817 (17)—=5" 5 3.14x107'  0.077
210Fr 206 A 6.672 6T —(5)* 2 2.67x10%  0.115 || 2M4Fr—210A¢ 8588  (17)—(5)F 5 5.18x107%  0.089
212Fr 208 At 6.529 5T 6T 2 2.78x10°  0.107 || 22°Fr—21%At  6.800 1t = 1(7) 1 2.74x10'  0.163
212py 4208 ¢ 8.415 TrHH# = (3T) 4 7.50x107%  0.167 || 2%Ac—?'?Fr 9.235 (17)—s5" 5  4.40x10*  0.103
220Ac—210pr 8348 (37)—(17) 2 2.64x1072  0.171
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Systematic Study of «x Decay of Nuclei Around Z =82, N =126 Shell
Closures within the Cluster-formation Model

DENG Jungang, CHENG Junhao, CHEN Jiulong, LI Xiaohua'
(School of Nuclear Science and Technology, University of South China, Hengyang 421001, Hunan, China)

Abstract: In the present work, the o decay preformation factors Py are systematically studied within the
cluster-formation model (CFM) for nuclei around Z=82, N=126 closed shells. The calculations show that the Py
calculated by CFM is linearly dependent on the product of valance protons (holes) and valance neutrons (holes)
NpN,. It is consistent with our previous works [SUN X D, et al. Phys Rev C, 2016, 94(2):024338; DENG J G, et
al. Phys Rev C, 2017, 96(2):024318], which Py are model-dependent and extracted from the ratios of calculated
« decay half-lives to experimental data. Combining with our previous works, we confirm that the Py is linearly
dependent on the N, Ny for nuclei around Z=82, N=126 shell closures. In addition, the valance proton-neutron
interaction plays a key role in the « preformation .

Key words: « decay; « preformation factor; cluster-formation model
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