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Qantum Transition properties of Si in Electron Deformation
Potential Phonon Interacting Qusi Two Dimensional System
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Abstract

We investigated theoretically the quantum optical transition properties of qusi 2-Dinensinal Landau splitting system, in
Si. We apply the Quantum Transport theory (QTR) to the system in the confinement of electrons by square well
confinement potential. We use the projected Liouville equation method with Equilibrium Average Projection Scheme
(EAPS). In order to analyze the quantum transition, we compare the temperature and the magnetic field dependencies of
the QTLW and the QTLS on two transition processes, namely, the phonon emission transition process and the phonon
absorption transition process. Through the analysis of this work, we found the increasing properties of QTLW and QTLS
of Si with the temperature and the magnetic fields. We also found the dominant scattering processes are the phonon
emission transition process.
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Potential Phonon Interacting Qusi Two Dimensional System
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Table 1. Material constant of Si.

E1.Sie 2F M

Symbol Contents Value
m’ Effective mass of electron 0.33m,
m Effective mass of hole 0.58my
p Mass density 2340kg/m’
k Characteristic constant 4.37<10%eV/K
4 Characteristic constant 636
K Electromechanical constant 2.98x10% m/s
v, Speed of sound 9030 m/s
e: Energy gap 1.424 eV
I Deformation potential constant 7 ev
L, Length of well of z direction 20x10° m
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Fig. 1. Temperature dependence of QTLW ~(7T) of Si, with
A=220, 394, 513, 550 and 720 um (from the top line
to the bottom ling).
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Fig. 2. Magnetic field dependence of QTLW ~(B)of Si, with
A=220, 3%4, 513, 550 and 720 uml(from the top line)
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