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Table 1 Atomic potential energy of fcc Ne and its contributions of two- and three-body potentials

(15)

R /(nm) V /(ecm® /mol) U, /(K) U, /(K) V., /(K) u,/V, w,+u;/v,
0.18 2.483 141138.1 —33004. 6 111477.6 1. 266 0.970
0.19 2.921 88431.4 —16839. 8 72563.4 1.219 0. 987
0. 20 3.407 55309. 3 —8488.9 46 980. 2 1.177 0. 997
0.21 3.944 34509.8 —4195.8 30181.6 1. 143 1. 004
0.22 4,534 21468.4 —2010.8 19 316.5 1.111 1. 007
0.23 5. 181 13306.9 —916. 4 12304. 2 1. 081 1. 007
0.24 5. 887 8208.8 —381.5 7757.8 1.058 1. 009
0.25 6.654 5029.3 —130.0 4829.6 1. 041 1.014
0. 26 7.484 3049. 6 —19.5 2980. 2 1.023 1.017
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Equation of State of Solid Neon from Quantum Calculation

WU Na', TIAN Chun-Ling',LIU Fu-Sheng”’, KUANG An-Nong',
YUAN Hong-Kuan' ,ZHENG Xing-Rong'

(1. School of Physics Science and Technology »
Southwest University ,Chongqing 400715,China;
2. Institute of High Temperature and High Pressure Physics,
Southwest Jiaotong University ,Chengdu 610031,China)

Abstract; The interaction energy for fcc-neon-crystals at high pressure is calculated by Hartree-Fock
method and the atomic cluster theory. The two- and three-body contributions to the static energy are
also studied. Incorporating the influence of the zero-point vibration, the equations of state of fcc neon
are calculated and compared with the available experimental 300 K isotherm up to the pressure of
208 GPa. It demonstrates that the calculated isotherm is in good agreement with measurements at
pressures above 30 GPa. Compared with the recent predictions, the calculated results systematically
improve the 300 K isotherm by 3%-5% between 100 and 210 GPa, and imply more static energy-
volume relation at high pressure.

Key words: two-body interactions;three-body interactions;ab initio calculation;solid neon;equation of

state
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