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Abstract: The analytic mean field potential (AMFP) approach is applied to the multiple-exponential potential solid, and
the double-exponential (DE) potential is included in as a special case. The analytic equation of state and thermodynamic
properties are derived and applied to RbsCy solid. One set of potential parameters are determined by fitting the experi-
mental compression data of RbsCgo up to 22 GPa at ambient temperature (296 K). Various physical quantities including
the thermal expansion, bulk modulus, isochoric heat capacity, Helmholtz free energy are calculated and analyzed. The
theoretical results are consistent with the available experimental data and those calculated by others. The AMFP method
is a useful approach to consider the anharmonic effect of Rb¢Cg at high temperature.
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Figure 1. Compression curve at 296 K, “0” experimental data"!
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Table 1. Calculated bulk modulus B, and its pressure derivatives
B atzero pressure and 296 K, compared with the experimental

data and other theoretical results
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Table 2. The nearest-neighbor distance @ in nm, linear thermal
expansion coefficient a in 107 K', the bulk modulus Brin GPa,

the heat capacity Cyin kJ-mol™ - K™
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Br(GPa), #RE Cy(kJ -mol”-K™)

T a a Br Cy
200 1.2982 0.1272 44.630 24.883
400 1.2985 0.1278 44 337 24.854
600 1.2988 0.1284 44.044 24.845
800 1.2992 0.1290 43,752 24.829
1000 1.2995 0.1296 43.460 24810
1200 1.2998 0.1302 43.168 24.790
1400 1.3002 0.1308 42.876 24.769
1600 1.3005 0.1315 42.585 24,747
1800 1.3009 0.1321 42.294 24.725
2000 1.3012 0.1328 42.044 24.703
2400 1.3019 0.1341 41.423 24.658
2800 1.3026 0.1355 40.844 24.612
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Figure 2. Variations of bulk modulus B versus pressure P at 296 K,
1500 K and 2800 K
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Figure 3. Variation of linear thermal expansion coefficient a versus
pressure P at 296 K
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Figure 4. Variation of isochoric heat capacity Cy versus pressure P
at 296 K
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Figure 5. Variation of free energy F versus density p at 296 K, 600
K, 1400 K, 1500 K
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