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He GEH:
Vo(r) = -V | + cosh(R/a) (2) G, =22 N> 126,
NATSE OCOShi r/a; + COSh(R/a; ' Gz =20 82 < N < 126, (7)
V.(r) =M‘-’_z (r=R), G, =18 N <82,
2z Z . (3) N REBR TR, BRI E T R R @)K
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WHR(T,(cal DATUNMRAETESBEREMR  IMeV EFIFTEIBEEMRELINRSE B
BKEMS Y ETER, AXRMBEN o X ERLBIE(T, (cal,) ) MERENREBE—EK
HEHRMBE-EHLHFRRELE _EHEEMN HWHUA.
BEEEMLRE, H N F o EEREN R,

21 CHERZEN o EERNLEN, B o-HEARV T NERE c RER L XXM

- Q.(exp.) Q.(cal.) T,(exp.) T,(cal)) T,(caly) 51 82
/MeV /MeV /s

+ 155

®1116 10.71£0.15 10.69 33( 5 )ms 75ms 2.7x 107! 2.27 8.2

*114 9.71£0.02 9.61 30.4s 148 9.2x 10 0.46 3.0
+3.3

%14 9.84 £ 0.05 9.74 1.9( os)s 3.5 2.3x 10 1.84 1.2x 10"
+10

2114 10.290.02 9.79 5.5( )n 0.35s 2.7x 10! 0.06 4.9
-0.5

#5112 8.67+0.02 9.48 15.4min 78min 4.6x10' 5.09 5.0x10°?
+ 18

12 9.17+0.05 9.38 9.8( , )s 68s 5.5x 10" 6.84 5.6
-3.8

2 11.45(11.65) 11.51 280(400) ps 140ps 3.1x10°* 0.50 1.1
+2.0

i 10.82+0.02 11.92 1.5( os)m 3.2ms 3.7x10°* 2.13 2.5x107?

210 8.83+0.02 8.62 1.6min 4.3min 4.8x10° 2.7 5.0x 10*

10 11.08(9.73) 11.64 0.11(170) ms 0.24ms 4.2x107° 2.18 3.8x107"

0 10.75+0.02 12.14 0.62ms 1.3ms 4.2%x10°° 2.10 6.8x10°"°
+ 140

110 11.03£0.02 12.21 100( ),us 180us 1.8x 107 1.80 1.8x 1072
+ 1300

110 11.13:0.02 270( 120 )p.s 180us 1.9%x107° 0.67 7.0x10?
+ 100 .

28 Mt 10.10(10.24) 10.75 70( 20 )ms 43ms 3.4x10°° 0.61 4.9x10°?

20 g 9.17(9.23) 7.1(19.7)s 4.4s 3.3x 10 0.62 4.6

7 Hs 9.88+0.02 74ms 45ms 6.3x 10’ 0.61 8.5 % 107
+1.3

2% s 10.18 2 0.02 9.02 2.3( )ms 4,5ms 2.6x 10 1.96 1.1x10°
-0.6

5 Hs 10.57+0.02 9.38 583us 840us 3.6 1.44 6.2x10°

Y 10.59 £ 0.05 9.48 0.54 +0.30ms 0.45ms 1.1 0.83 2.0x 10}
+14

*TRh 8.8310.03 9.68 17( ¢ )s 2ls 2.4x107" 1.24 1.4x10°?

5 Bh 9.29+0.02 9.72 ~1s 1.5s 3.1x107! 1.50 3.1x107!
+0.60

%4 Bh 9.48(9.62) 9.91 0.44( 0 16)9 0.43s 9.6x 102 0.98 2.2x107"

g, 8.66:0.02 9.29 25.7s 19s 8.1x10"! 0.74 3.2x107?

B34 8.77+0.02 9.33 24.1(7.4)s 14s 1.0 0.58 4.1x102

®gg 9.26+0.02 9.41 117ms 470ms 6.1x10"" 4.m 5.2

®gg 9.58+£0.02 9.49 72ms 60ms 3.6x10°! 0.83 5.0

*5g 9.93+0.04 9.70 3.8+0.8ms 7.2ms 9.5x 102 1.89 2.5 x 10!
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LSRR FI A5 ¥ B JE % Hartree-Fock BB B Fi B £
X FLA A IR BB TR BT HE, bR s Eg
BEIC Bt 2 5 R B .

PRHERIIE T Hartree-Fock BRI R R £ R S b
BB TRTEO R BEE, RITETRFR R
94—120 KB TR REER) « TEBHE DU T FIN
FEF 5 BRE IFER AT RIBET Z = 114 R N = 184
B 3T 1 R 1 7E 7 UM

HTRGMENES, HHD « FTEIRM
H, B RBI RN R, LB EEEN « 5
AEADUP T 50 B BE, 9F B XUP F 4y BE RE MR = 1)
MR . KA 1(a) #(b)BEE o« RSP AT

BrE

BHESDFH R 184 B, T30 94,96,98,100 i
102 # (R 0z K 6% b 7T LA HS B o UL 28 B 2 %% 0, 1
N=184 B— MW BY R FHREHE KB (Z =
14—120) , XM A RHH AN S REBATHE.

0,/MeV
wn

10

Q,/MeV

A1 HeRAmEETe

Foh, N 2 M XUN F B RE (7 = 98,
102,108,114, 120) W EH iR KM E, Ll
Z=984E N =184 b2 VB, 7 =102,
108,114,120 B 7E N = 184 RbF5 N A E K . &
B3MAEF B D (N =162,172,184,190 # 7
PR, RITKLHN Z=14 CWRAHTRBRA BB
B EAER, XMUFBER T Z=114 AR -4
BEREERFTFLR LM —SRIF.

25 p Sa

[ *“‘MM
"'ﬂ
geille \1\ M"\"‘\/\,

5 F +_{ J(}Sr 1M\

—— Z=114 ( Gl\te\.

—— Z=120 (+8MeV)
A '

7/

5,,/MeV

>

=184 T\«xycr”» g

150 160 170 180 190 200
N

B2 EieREE1 9 EE



slv/ MeV

95 1o 1057 3100 115 120
4

M3 BERNERFIERE
4 &

H o- BRI H FIEFR AT SR & B

$ % 3T ( References)

Hofmann S et al. Z. Phys., 1995, A350:277

Hofmann S et al. 7. Phys., 1995, A350:281

Hofmann et al. 7. Phys., 1996, A354:229

Hofmann S et al. Furo. Phys. J., 2001, A10:5

Hofmann S. Rep. Prog. Phys.. 1998, 61:639

Oganessian Yu Ts et al. Nature, 1999, 400:242

Oganessian Yu Ts et al. Phys. Rev., Lett., 1999, 83:3154
Oganessian Yu Ts et al. Phys. Rev., 2001, C63:011301(R)
Oganessian Yu Ts et al. Phys. Rev., 2000, C62:041604(R)

10 GANZ G, QINZ, FANH M et al. Eur. Phys. J., 2001, A10:21

wn oW N e

Nl - IR~

HE%. HARANBER  BERNOFR 1093

BEMEEY, B2 THAHEIEER . B -4RE
TRHM FETREHENSGESLREGENFS,
MTiHE o HAMBMNBELEEGNATEATR
. SUEFALHHNER B EEMLR ZLH
HHEHB NAMBRYATXTHCE Z=110—112,
Z=114M Z=116 WLRGEREAREWN. H_HR
FFEME B9 T2 2 Hartree-Fock 15 8% ffi 8 B4R . 45 1
AECHEEN LUE5XREAFS. A XEHH
EZ2ABMMAAENBEZN o« X NPT
SEEMDET2EE. KRB Z<102, 9 FH
N=184— 4B MM ARITE(Z=104) N =
184 RERLBTHMMNE. AXHERENTEE
Hartree- Fock %) 8 Jf Bt 3 ¥4 F0 o- 44 AL RIZS &
X WEMTHRARBE o« 4 46,

11 REN Zhong-Zhou, XU Gong-Ou. Phys. Rev., 1987, C36:456

12 REN Zhong-Zhou, XU Gong-Ou. Phys. Rev., 1988, C38:1078

13 REN Zhong-Zhou, XU Gong-Ou. J. Phys., 1989, G15:465

14 Buck B, Merchant A C. Atomic Data and Nuclear Data Table. , 1993,
54:53

15 Conely S, Tondeur F, Pearson ] M. Atomic Data and Nuclear Data Ta-
ble, 2001, 77:311

16 Diillmann Ch F, et al. Nature., 2002, V418:859

17 Wilk P A et al. Phys. Rev. Lett.. 2000, 85:2697

18 Audi G et al. Nucl. Phys., 1997, A624:1

19 Audi G, Wapstra. Nucl. Phys., 1993, A565:1



1094 HmEYHS5 &Y R (HEP & NP) B %

Study on the a-Decay Lifetimes of Superheavy Elements

XU Chang' REN Zhong-Zhou'*"
1 (Department of Physics, Nanjing University, Nanjing 210008, China)
2 (Center of Theoretical Nuclear Physics, National Laboratory of Heavy-lon Accelerator, Lanzhou 730000, China)

Abstract The a-decay lifetimes of the newly synthesized superheavy elements are calculated using the a-cluster model
and the results are in good agreement with experimental data. This indicates the reliability of the a-cluster model. The
theoretical lifetimes based on the Hartree-Fock nuclear mass table are also calculated, which are useful for further theo-
retical and experimental researches on superheavy nuclei. We have also analyzed the a-decay energies, the separation en-
ergies of the last two neutrons and the separation energies of the last two protons of the superheavy nuclei. The shell effect
at Z=114 and N = 184 is discussed.

Key words superheavy element, a-cluster model, half-lifetime, shell effect, a-decay energy
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