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Table 1 The parameter table that calculated the preformation factor through eq. (13)

Odd-A nucleus

50<Z<82 82<7 82<7Z 82<Z
82<N<126 82<N<126 126<N<152 152<N
a 6.194819 -17.70253 9.584417 —1196.707
b 0.005354 0.091751 0.147407 —5.273438
c 0.006363 0.004019 0.020438 -5.003726
d —-0.069859 0.059800 -0.076871 5.103626
Jo? 0.670 0.850 1.608 1.601
0Odd-odd nucleus
a 12.18941 -50.85612 22.07726 -9157.626
b —-0.006942 0.136975 0.357635 —38.89009
c —0.002655 0.013371 0.027708 -39.16380
d —0.084889 0.205916 —-0.146806 39.09218
\/07 0.696 0.811 1.876 1.409
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Table 2 Comparisons between observed(z*)/"!and theoretical a-decay lifetimes(z**?, 79"°™) using measured and calculated Q,

% A %z EZ®' (MeV) 0. (MeV) £ 7MY 7OLOM
293 117 11.03(8) 11.19(8) 21 ms 417 ms 46.0"7% ms
293 117 #11.26 11.42 #10 ms 1.2 ms 13.0 ms
289 115 10.31(9) 10.46(9) 0.32s 655 ms 0.82:0% s
289 115 #10.48 10.63 #0.22 s 23 ms 0.29s
285 113 9.48(11) 9.62(11) 79s 30735 s 47135 s
285 113 9.74(8) 9.89(8) 795 530°3% ms 7.4%3s
285 113 #9.96 10.11 *1.2's 0.13s 175
294 117 10.81(10) 10.97(10) 112 ms 52" ms 34521 ms
294 117 #11.00 11.16 *45 ms 18 ms 11.3 ms
290 115 9.95(40) 10.10(10) 0.023 s 2437818 g 2423
290 115 #10.23 10.38 #1.0's 0.40's 0.39s
286 113 9.63(10) 9.77(10) 283s 4.21°% s 6.2'%25
286 113 #9.56 9.7 *16 s 6.7s 10.1s
282 111 9.00(10) 9.13(10) 0.74s 70173 s 165.6"22% s
282 111 #9.43 9.57 #8.1's 345 6.9s
278 109 9.55(19) 9.70(19) 11.0s 0.37%%s 0.872s
278 109 #9.14 9.28 13 s 50s 14.6's
274 107 8.80(10) 8.94(10) 1.3 min 11.3'%'s 44.6'% s
274 107 #8.43 8.56 *7.4 min 3.02 min 13.5 min
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Table 3 Half-life calculated by GLDM of different Q,, that under different models
A N Qi (MeV) T.(S) Qi (MeV) T2 () T (MeV) Ty, (S)
289 172 12.2 2.81576x107* 11.75 2.60904x1073 11.155 6.51852x1072
290 173 12.14 4.71997x107° 11.61 6.81868x10™* 11.045 1.53883x1072
291 174 11.94 7.68671x107* 11.58 4.92068x1073 10.895 2.26659%107"
292 175 11.93 1.34867x107* 11.42 1.91648x107 10.815 6.01944x1072
293 176 11.91 7.03763x107* 11.53 5.01978x107 10.725 4.88536x10™"
294 177 11.9 1.47414x107 11.43 1.74633%107° 10.685 1.33400%x10™"
295 178 11.8 8.65739x10™* 11.4 7.31973%x107° 10.585 8.88457x10™
296 179 11.59 7.34499x107* 11.26 4.45731x1073 10.685 1.33503x107"!
297 180 11.97 2.76940x10™* 11.38 6.09758x107° 10.805 1.70560%x10™"
298 181 12.16 4.18481x107* 11.36 2.67152x107 10.735 1.02344x107!
299 182 12.25 5.46608x107° 11.35 5.57905%x1073 10.675 2.91562x107"
300 183 12.35 1.84575x107° 11.31 3.72342x107 10.635 2.00623x107!
301 184 12.35 2.70407x107° 11.29 6.08474x1073 10.545 5.19478x107
302 185 12.96 1.31767x107° 12.34 2.09464x107° 11.365 2.95466x107
303 186 12.87 2.06546x107° 12.08 7.62090%x107° 12.085 7.43930%x107°
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Figure 1 The Decay energy O, under different models and the corresponding half-life 7}, with neutron number N.
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Alpha decay properties of the Z=117 isotopes

ZHANG Peng', ZHANG HongFei'", GAO Yuan', LI JunQing'* & LIU Zhen'

! School of Nuclear Sciences and Technology, Lanzhou University, Lanzhou 730000, China;
2 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China

With the Generalized Liquid Drop Model (GLDM) combined with WKB approximation, we give a systematic
analysis for the half-lives of the newly observed superheavy nuclei **117 and ***117 isotopes and a-decay products.
The calculated half-lives of superheavy nuclei coincide with the experimental data very well, implying the success of
the Generalized Liquid Drop Model for studying the a-decay properties of superheavy nuclei. We also predict the
half-lives of superheavy nuclei of Z=117 isotopes which are not synthesized. The results show that in the Z=117
isotopes existing more stable superheavy nuclei than the observed 117 and *117.

alpha decay, superheavy nuclei, generalized liquid drop model, half-life
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