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Fig. 3 The general features of the temperature and density dependences of the pressure of Al
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Fig. 6 The general features of the temperature and density dependences of the pressure of HMX

4 & it

=A

-85 i A R T A v R ) S iR A L TR B IR T 0k L 6 T B L A LSRR A R AR
BRASAT LA A BRI A . JE o F R SR AT T DURE P 2 D AR T {4 T 3 A A T R )
F B A TR 5 W o TR R A T H AR a5 P < AL B s A

References:

[1] Thomas L H. The Calculation of Atomic Fields [J]. Proc Camb Phil Soc,1927,23:542.

[2] Fermi E. Un Metodo Statistico per la Determinazione di Alcune Priorieta dell’atome [J]. Rend Ac Lincei, 1927,6;
602.

[3] Fermi E. Sulla Deduzione Statistica di Alcune Proprieta dell’atomo. Applicazione alla Teoria del Sistema Periodico

Degli Elementi [J]. Z Physik,1928,48:73.



%2 X245 = IR SR A Y 0 s T 5 129

[4] Xu X S,Zhang W X. Introduction to the Theory of Practical Equation of States [ M]. Beijing: Science Press, 1986.
138—149. (in Chinese)
TR HLRITAE. SERY ST RIS S5 LM, JEat. B2 AL, 1986, 138 — 149,
[5] Yuan J M. Self-Consistent Average-Atom Scheme for Electronic Structure of Hot and Dense Plasmas of Mixtures
[J]. Phys Rev E,2002,66:047401.
[6] Yuan ] M. Opacity of Hot and Dense Plasmas of a Mixture Using an Average-Atom Approach [J]. Chin Phys
Lett,2002,19:1459.
[7] Zhao Y J.Zhang Z J. Angular Momentum and the Energy of Atom [ M]. Beijing: Science Press,1982. (in Chinese)
RBE L REN. A 5T aEE (M Jbat: B R, 1982,
[8] Zhao Y J.Zhang Z ]. Calculations of Atomic Structure [ M]. Beijing:Science Press,1987. 134 —147. (in Chinese)
BGR RER. AT (M. Jbsg . B2 A, 1987, 134—147.
[9] Dharma-Wardana M W C, Taylor R. Exchange and Correlation Potentials for Finite Temperature Quantum Calcu-
lations at Intermediate Degeneracies [ J]. ] Phys C:Solid State Phys,1981,14:629.
[10] Bennett B T,Johnson J D,Kerley G I,et al. Recent Developments in the Sesame Equation-of-State Library [R]. LA
7130,1978.
[11] Zink J W. Shell Structure and the Thomas-Fermi Equation of State [J]. Phys Rev,1968,176:279.
[12] Lee C M, Thorsos B 1. Properties of Matter at High Pressures and Temperatures [ J|. Phys Rev A,1978,17:2073.

Pressure Calculation for Hot and Dense Gas Mixture

LIU Hui-Ping, YUAN Jian-Min

(College of Science,National University of Defense Technology ,Changsha 410073 ,China)

Abstract; Based on the relativistic self-consistent average atom model, the orbital energies and wave-
functions for the bound electrons are calculated by solving the Dirac equations. The average occupation
numbers at each orbital and the average ionization degree of each kind of atom are determined by the
Fermi-Dirac distribution. The pressure of hot and dense gas mixtures is presented in terms of a quan-
tum free electron gas,a quantum photon gas,and a classical ion gas. The pressure of Al,the mixture of
Al and Mg, Fe,and the explosive HMX are calculated at certain temperatures and densities.

Key words: average atom model;equation of state; HMX
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