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Fig. 1a.

Fig. 1b.

Temperature dependence of thermal conductivity of various crys-
tals and glasses.

Thermal conductivity of crystalline and of vitreous SiO, and of
cystalline KCL:CN (ncn-=4.9x10'"cm™). Sample d1mens1ons.
5x5x40mm, sandblasted surfaces. Heatflow parallel to axi in the
quartz sample.

Note that an impurity concentration of order C.1% in the KCi1
crystal results in a conductivity smaller than that of the glass (the
conductivity of pure KCI is similar to that of quartz). In KCl:CN
the low conductivity is caused by resonance scattering of the pho-
nons by quasirotational states with energies close to 1.6 and
18cm™ (0.13x107% and 1.4x 107 eV).
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Fig. 2a. Specific heat of vitreous and of crystalline SiO,. The dashed line
below 0.4 K marks the specific heat computed for crystalline
Si0, from elastic measurements.
Fig. 2b. Specific heat of vitreous Si0, and crystal quartz, plotted as CVT'3

vs T. The dashed curve shows CVT'3 for quartz in the Debye ap-
proximation for a Debye temperature of 552 K (based on the
number density of atoms in the quartz).
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Fig. 3. Specific heat of five samples of vitreous sil-
ica, plotted as CVT'1 vs T2,
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Fig. 4. Schematic feature of V(volume) -7 (tem-
perature) diagram of crystalline, glassy,
supercooled liquid and liquid states. 7, and
Ty are the melting temperature and the
glass trasition temperature. respectively.
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Fig. Sa. Specific heat of three noncrystalline solids plotted as Cy/T vs T?: 3Si0;.Na, O (soda
silica). Polystrene (PS), and Polymethyimethacrylate (PMMA). The specific heat pre-
dicted by the Debye model, the lines marked Cpep, are shown for each of the materials.
The specific heat of Cu is shown for a comparison of its eletronic contribution to the
size of the excess (Cexp—Cpeb )-

Fig. 5b. Specific heat of noncrystalline solid plotted as Cy/T vs T2,

Table 1 Summary of data available on low temperature specific heat and
thermal conductivity of noncrystalline solids.
C,=AT+BT? Cy,=B, T* k=g (T/K)?
MATERIAL v Voo (s
A/107%JgT'K® | B/107° Jg7'K™* | B, /107 Jg 7' K" /10 *Wem™ K™ d
Si0, 0.97 2.1 .81 2.2 1.74
Na,0(Si0;), 2.0 2.5 112
Pyrex ~1 2.2 113 1.9 1.75
GeO, 0.75 2.7 1.95 36 1.87
As; S 14 138 785 13 1.83
B,O;4 1.25 105 78 2.8 1.85
BeF, 44 222
Se 0.8 21. 17.0 9.1 1.87
PMMA 44 33. 18.2 2.8 1.76
PS 52 46, 255 1.6 1.78
KCa{(NQ,;), 517 194 16.6 14 1.83
Glycerol ~2 1L
GE 1031 4.3 1.76
Lexan 38 41 285 2.
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