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#1 Ge f1 GaAs MBS E% g F0 v
Table 1 The fitting parameters g; and 7, for Ge and GaAs

91 go g3 Y1 Y2 Y3
Ge 0.38 - 0.18 0.44 —0.263 4.80 4.01
GaAs 0.59 0.31 1.10 —-0.44 - 273 4.20
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Table 2 The fitting parameters of the shift of energy gap
AEy(T) for Ge and GaAs

AR huw, 9:(9°F)2, 9:(9°F);,

(meV) (meV) (meV)

Ge 14.5 7.0 -12.0
24 3.0 -3.0

3.2 2.5 —4.5

GaAs 8.7 7.0 -12.0
2.4 3.0 -3.0

3.2 2.5 —4.5
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TEMPERATURE DEPENDENCE OF THE LINEAR THERMAL
EXPANSION COEFFICIENT AND THE BAND GAP IN
GERMANIUM AND GALLIUM ARSENIDE

Lu Dong Wang Limin ,
(Department of Physics and Institute of Modern Physics, Fudan University, Shanghai 200433, China)

Abstract Temperature dependence of the thermal expansion and that of the energy
band gap for Ge and GaAs are investigated using the Einstein phonon model with
three characteristic frequencies w;, 1 =1, 2, 3. Using the Griineisen constants v; and
the electron-phonon coupling spectral function (g% F); as the adjusting parameters, the
observed temperature dependence of the thermal expansion coefficient a(T") and that of
the band gap E4(T) are reproduced. The result shows that the negative v of TA mode
may be responsible for the negative a in low temperature region for these materials.
The negative and positive values of el-ph coupling spectral function respectively for
the bottom of the conduction band and the top of the valence band in Ge and GaAs
are shown.

Key words Einstein model, linear expansion coefficient, Ge, GaAs, TA phonon.



