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M#E e, £, B/MeV  Qu«/MeV  B(Mol.)/MeV  Qu«(Mol.)/MeV  B(exp.)/MeV  Qu(exp.)/MeV
236Cm  0.190 —0.045 1781.36 7.15 1781.82 7.12 1781.80" 7.10"
238Cm  0.204 —0.038 1795.79 6.54 1796.19 6.82 1796.50 6.62
240Cm  0.216 —0.035 1809.62 6.31 1809.98 6.52 1810.30 6.40
242Cm  0.222 —0.035 1822.93 5.86 1823.05 6.16 1823.10 6.22
244Cm  0.221 —0.027 1835.71 5.45 1835.79 5.65 1835.90 5.90
246Cm  0.218 —0.020 1847.76 5.40 1847.86 5.18 1847.80 5.48
248Cm  0.220 —0.010 1859.21 5.22 1859.28 4.92 1859.20 5.16
250Cm  0.226 —0.003 1870.21 4.79 1869.39 5.53 1869.70 5.17
252Cm  0.227 0.013 1880.70 4.49 1879.23 5.04 1879.80

254Cm  0.215 0.015 1890.74 4.18 1888.77 4.44

256Cm  0.218 0.019 1900.34 3.91 1898.31 3.84

258Cm  0.209 0.024 1909.50 3.64 1907.49 3.45

238Cf  0.193 —0.043 1786.63 7.98 1787.12 7.95 1787.10" 8.06"
240t 0.208 —0.035 1802.01 7.62 1802.41 7.70 1802.40" 7.72
242¢f 0.218 —0.030 1816.70 7.39 1817.16 7.33 1817.30 7.52
2440t 0.227 —0.020 1830.83 7.09 1831.38 6.90 1831.30 7.33
246Cf 0.230 —0.015 1844.40 6.84 1844.84 6.50 1844.80 6.86
248Cf  0.231 —0.013 1857.37 6.65 1857.82 6.27 1857.80 6.36
250t 0.235 —0.001 1869.69 6.37 1870.29 5.87 1870.00 6.13
252¢f  0.230 0.007 1881.52 5.99 1881.32 6.25 1881.30 6.21
254Cf 0.225 0.013 1892.81 5.70 1891.69 6.00 1892.10 5.93
256Cf  0.226 0.027 1903.61 5.38 1902.01 5.51 1902.60" 5.56"
258Cf  0.227 0.022 1913.98 5.06 1912.32 4.75

260Cf  0.213 0.027 1923.89 4.75 1922.28 4.33

268110 0.227 0.043 1943.78 11.27 1944.97 10.94 1943.127 11.927
270910 0.217 0.050 1958.91 11.02 1960.53 10.31 1958.40" 11.20
272110 0.211 0.054 1973.46 10.83 1975.53 10.04 1973.05" 10.76™
274110 0.205 0.054 1987.21 10.87 1989.21 10.51 1986.247 11.407
276110 0.184 0.051 2000.52 10.57 2001.77 10.73 1999.08" 10.607
278110 0.159 0.044 2013.41 10.07 2013.80 10.41 2012.03% 10.00™
280110 0.133 0.044 2026.02 9.58 2026.28 9.05 2025.07" 9.30"
282110 0.121 0.042 2038.31 8.98 2038.74 7.76

284110 0.101 0.037 2050.20 8.56 2050.75 7.57

286110 0.040 0.007 2061.97 7.86 2061.99 7.60

272112 0.211 0.044 1960.08 12.00 1961.66 11.61

274112 0.200 0.058 1975.42 11.79 1977.44 11.39

276112 0.187 0.048 1989.97 11.79 1991.99 11.84

278112 0.178 0.048 2004.08 11.43 2005.21 12.29 2003.15" 11.387
280112 0.140 0.040 2017.82 11.00 2018.94 11.12 2016.747 10.627
282112 0.126 0.034 2031.44 10.27 2032.68 9.42 2030.36" 9.96"
284112 0.105 0.032 2044.33 9.80 2045.88 8.69 2044.07" 9.30
286112 —0.022 0.003 2057.53 9.09 2058.56 8.48

288112 0.001 —0.001 2070.25 8.25 2070.7 8.34

290112 0.003 0.001 2082.44 7.83 2082.64 7.64
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Systematic Calculation on Ground State Properties of Superheavy

Even-Even Nuclei with Macroscopic-Microscopic Model "

ZHI Qi-Jun*® REN Zhong-Zhou'?

1 (Department of Physics, Nanjing University, Nanjing 210008, China)
2 (Center of Theoretical Nuclear Physics,
National Laboratory of Heavy-Ion Accelerator Lanzhou, Lanzhou 730000, China)

Abstract Based on the macroscopic liquid drop model and microscopic model with the modified single-particle os-
cillator potential, we have systematically calculated the ground state properties of superheavy even-even nuclei with
proton number Z =94—112. The theoretical binding energies and alpha-decay energies are in good agreement with the
experimental data. They also agree well with Méller’s theoretical results. The reliability of macroscopic-microscopic
model when it is used in superheavy nuclei is confirmed by our calculation and comparison. The properties of some

unknown nuclei are predicted and they will be useful for future experimental research.

Key words macroscopic-microscopic model, modified single-particle oscillator potential, binding energy, « decay

energy

Received 4 April 2005
*Supported by National Natural Science Foundation of China (10535010), National Natural Science Funds for Distinguished
Young Scholar (10125521), Doctoral Fund of Ministry of Education of China (20010284036), Major State Basic Research Deve-
lopment Program (G2000077400) and Knowledge Innovation Project of the Chinese Academy of Sciences (KJCX2-SW-N02)
1) E-mail: gjzhi@hotmail.com



