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Effects of disorder and temperature on Fer mi-ener gy of
one-dimensional disordered systems

MA Song-shan, XU Hui, LIU Xiao-liang, LI Yan-feng
(College of Physics Science and Technology, Central South University, Changsha 410083, China)

Abstract: Based on tight-binding disordered model describing a single electron band, the Fermi-energy formula at certain
temperature of one-dimensional disordered systems was established. By calculating the Fermi-energy of different
disordered cases, the effect of the degree of disorder on the Fermi-energy and the temperature dependence of the
Fermi-energy were investigated. The results show that the Fermi-energy decreases with increasing the degree of disorder,
and the off-diagonal disorder has great effect on the Fermi-energy. When the off-diagonal disorder is considered, the

Fermi-energy of system decreases obviously. And the Fermi-energy increases with increasing temperature, showing the
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characteristics that the Fermi-energy increases slowly at low temperatures, but increases fast at high temperatures.
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Fig.1 Relationship between Fermi-energy and of degree of

disorder in disordered systems
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Fig.2 Relationships between Fermi-energy and temperature

of disordered systems
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