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Abstract

The conclusions of the existing statistical models, such as Debye model and Einstein model, lack of
scientificity for departure from the solid intrinsic energy laws badly. The statistical laws of solids
are re-studied and a new model is founded. Some original viewpoints, especially in low tempera-
tures, are acquired. It is considered that atomic mass and temperature affect greatly on the scopes
of energy levels, state density function, state number and atoms distribution etc. In low tempera-
tures, the energy scope is very narrow; the highest energy level Ey is smaller than kT; possible
state number is few; thermal capacity is in (direct) proportion to temperature. And the potential
energy’s affections on scope of energy levels, state density function, state number, and thermal
capacity are more notable than the kinetic energy’s affections. In high temperatures, the ratio of
the effective volume of atomic nucleus motioning, a new concept defined, to the solid volume is
researched. Besides, the basic problems, such as thermal capacity, are studied.
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predicts the low temperature dependence of the heat capacity” [3].
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Figure 1. Debye intrinsic energy vs. solid intrinsic energy
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Figure 2. Thermal motion form of an atom varying with temperatures
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Figure 3. The range of energy levels of atomic thermal motion
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Table 1. The ratio of atomic motioning volume to solid volume y & the ratio of atomic motioning radius to atomic radius r/a,
of some kinds of solids in Debye temperature
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LNIA 2230 5.52 12 35 0.041
Cu 343 8.9 64 22 0.035
K 91 0.89 39 5.6 0.047
Pb 105 11.3 207 0.89 0.026
Hg 71 13.6 200 2.1 0.034

Table 2. Comparison of this paper’s viewpoints with those of Debye theory
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