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Fig.1 Binding energies of impurity states as functions of the anisotropic angle ¢ The solid (dashed) curves stand for the

results with (without) phonon contributions, respectively.
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Bound Polaron in Wurtzite Nitrides Semiconductor and Pressure Effect”

Xue Yaguang', Yan Zuwei"*", and Huangfu Yanfang'

(1 Department of Physics, Inner Mongolia University, Hohhot 010021, China)
(2 College of Science, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: A variational approach is used to study the polaron effect from both the abnormal optical LO-like and TO-like phonons on
the binding energies of impurity states in wurtzite nitrides semiconductor crystals by considering the uniaxial anisotropy. Taking the
variations of electronic effective mass, material dielectric constants and crystal lattice vibrational frequencies with hydrostatic pres-
sure into account,the pressure effect on the binding energy of bound polaron is discussed. The numerical results show that the polaron
effect obviously decreases the binding energy,and the contributions from impurity-LO-like phonon interaction to the polaron effect

are dominant. It is also found that pressure enhances the binding energy and its anisotropy.
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