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Polaron effects on a two-dimensional anisotropic parabolic quantum dot
in a perpendicular magnetic field

JIANG Qian-yun, WANG Yan-jie, PAN Xiao—yin*
( Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: The polaronic effects under a perpendicular uniform magnetic field in two-dimensional anisotropic
parabolic quantum dots are studied for an intermediate electron-phonon coupling strength. A variational wave
function is constructed as a product form of a part of coherent phonons generated by the Lee-Low-Pines
transformation from the vacuum and an electronic part, with the latter being a special unitary transformation
from the wave function of a two-dimensional simple anisotropic harmonic oscillator. Integral expressions for the
polaron energy spectrum are obtained by the minimization procedure. After evaluating the results numerically,
the magnetic and anisotropic effects for the ground and first two excited states of small size quantum dots are
demonstrated.

Key words: magnetopolaron; electron-phonon interactions; quantum dots



