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College of Science, Inner Mongolia Agricultural University, Hohhot 010018, PR China

Abstract

Within the framework of the effective-mass approxiion and by using a variational method,
the Stark shift of on-center and off-center doneonpurity binding energies and
photoionization cross section undez-direction electric field in a prolate (oblate) efshell
ellipsoidal quantum dot has been studied. We halaukated the Stark shift as a function of
the core and shell sizes and shapes, electric field impurity position. We also discuss the
photoionization cross section as a function of phatnergy with different core and shell
sizes and shapes, electric field strengths, andiigppositions. The results show that the
Stark shift depends strongly on the impurity positiit could be positive or negative. The
core and shell sizes and shapes also have a pramaiiuence on the Stark shift, and the
Stark shift changes with them is non-monotoniceeggdly when the impurity is located at the
—z-axis, the situation will become complicated. Ii#dn, the core and shell sizes and shapes,
impurity position, and electric field also have iamportant influence on the photoionization
cross section. In particular, the photoionizatiomss section will vanish when the impurity is

located at center of spherical core with sphecadrolate shell case at zero field.
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1. Introduction

The low dimensional semiconductor structures suglguwantum wells, quantum wires
and quantum dots (QDs) have been around for same tut it still attracts the attention of
researchers. Compared with other quantum structupf®s have the so-called “zero-
dimension” structure, which the electron is condirie all three spatial dimensions, therefore
the quantum effect is more pronounced. For exanguiger binding energy of electronic state,
more pronounced quantization of density states emetgy levels. Therefore, it has more
potential in optical and electronic devices, evemmiemory storage and quantum computing
[1-3].
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