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Fig.1 Curves between the vibration frequency A of
strong-coupling bound magnetopolaron and the elec-

tron-LO-phonon coupling strength «
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Fig.2 Curves between the vibration frequency A of
the strong-coupling bound magnetopolaron and the cy-
clotron resonance frequency w. at the different Cou-

lomb bound potential 3
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Fig. 3  Relational curve between the vibration fre-
quency A of the strong-coupling bound magnetopolaron
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Fig. 4 Relational curve between the ground state en-
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and the effective confinement length [, at the differ-

ent Coulomb bound potential 3
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Fig. 5 Curves between the ground state energy E, of
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Influence of Magnetic and Coulomb Fields on Properties of a Strong-Coupling
Polaron in a Semiconductor Quantum Dot~

Xiao Wei"" and Xiao Jinglin®

(1 Basic Department , University of Informational Science and Technology of Beijing. Beijing 100101, China)
(2 College of Physics and Electromechanics s Inner Mongolia National University, Tongliao 028043, China)

Abstract: The influence of a magnetic field and Coulomb field on the properties of a strong-coupling polaron in a semicon-
ductor quantum dot is studied using the linear combination operator and unitary transformation method. The relations be-
tween the vibration frequency and the ground state energy of a strong-coupling bound magnetopolaron in a semiconductor
quantum dot with the confinement length of the quantum dot,the Coulomb bound potential, cyclotron resonance frequency
of magnetic field,and electron-phonon coupling strength are derived. Numerical calculation results show that the vibration
frequency and the ground state energy of the strong-coupling bound magnetopolaron increase strongly with the decreasing
confinement length of quantum dot while increase with the increasing cyclotron resonance frequency of magnetic field. The
ground state energy of the strong-coupling bound magnetopolaron decreases with the increasing electron-phonon coupling
strength and Coulomb bound potential.
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