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The D ependence of the Properties of Optical Polaron
on Coupling Strength and M agnetic F ield

. 1 2 1 . 1
ZHAO Cutlan, WANG Gue-sheng, D NG Zhao-hua, XRAO JngIn
(1 College of Physics and E lectronic Infom ation, InnerM ongolic National University, T ongliao 028043 China
2 Departnent of M athen atics and Physics H ebeiNom al Univesity  Science and Technology, Qinhuangdao 066004 China)

Abstract A great deal of work on study of polaron properties in sen iconductor surface and nterface was per
bmed snce bach carried out bw-energy electron diffraction experm ents on ZnO and other sem iconductor
surface Huybrechts proposed a linear canb nation operator method by which the dependence of ntemal
excited state properties of polaron on coupling strength was discussed Kandn iret al studied the properties of
w o-d in ension m agnetopo laon by using bound Landau state method M uKhopadhyay et al calculated polar
correcton of the first excited state of electon n parabolic quantum dot for different values of the election-
phonon coup lng by using LLP method O thers also investigated the many relations between the properties of
polaron and coup Ing strength W e discussed the dependence of the properties of optical polaron on coupling
strength and magnetic field n ths paper

The vared relation of ground state eney and the first excited energy of optical polaron w ith coupling
strength and magnetic field was derived by using the linear canbinaton operator and unitary transfomm ation
methods The nun ertal calculation ndicates that he vibration frequency ncreasew ith ncreasing coup lng pa
ram etert and magnetic fie d strength because nteraction betw een electron and crystal vbraton falls and vibra
ton ncreases w ith ncreasing coupling paraneter and nteractbn betveen ekctron and m agnetic field increases
wih ncreasng magnetic fiell strength. The num ertal calculation also shows that the ground state energy and
the first excited energy both increase w ith ncreasing couplng param eter and m agnetic field strength, snce -
teractbn energy beween electron and crystal vbration ncreasew ith ncreasing coupling paraneter and interae-

ton enewy beween electron and m agnetic field increase w ith increasing m agnetic field strength
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