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Heat Capacity of Solid at Low Temperatures
- After the Anderson’s Theory of Amorphous Solids
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Recent development is reviewed of experimental and theoretical studies on low-temperature heat

capacity of solid, from the viewpoint of the Anderson’s theory. Besides the two-level-systems

assumed by Anderson et al.,
number of amorphous solids.

"additional” low-energy excitations have recently been discovered for a

Computer simulation supported existence of such excitations. They

were also explained by "soft-potential” theory. Anomalous temperature dependences of heat capacity

or sound velocity have also been recognized recently in such crystalline solids, as solid electrolyte,

high-T_ superconductors and pure metals, etc.

and can be explained by the Anderson’s theory.
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The behavior is similar to those of amorphous solids
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Fig.1 Heat capacity of vitreous and crystalline SiO,".
The dashed line below 0.4 K shows the heat

capacity computed for crystalline SiO, from elastic
measurements.
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Fig.3 Energy E of the system as a function of a
generalized coordinate P
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Fig.4 Attenvation of longitudinal sound waves in

vitreous silica® (data from Ref.5) in comparison to
the attenuation behavior of a quartz crystal.
Glass: (a) 930 MHz, (b) 507 MHz. Crystal: (¢)
1000 MHz.
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Fig.5 Power dependence of the ultrasonic attenuation in
borosilicate glass BK7 at 0.48 K for longitudinal
waves after subtraction of the absorption value at
high intensities® (data from Ref.8).
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Fig.6 Relative variation of longitudinal and transverse
sound velocity Av/v in borosilicate glass BK79
(data from Ref.10). The dot-dash line
The solid squares
comparison the variation of the sound velocity in

is a

theoretical  fit. show for

a quartz crystal in the same lemperature range.
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Fig.7 Resonant attenuation of the weak probing pulse P,
with a frequency of 738 MHz as a function of the
saturating pulse P, in borosilicate glass at 0.55
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Fig.9 Heat capacity of vitreous silica shown as CT>
against temperature 7 on a double-logarithmic

scale®. The Debye contribution is subtracted.
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