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Abstract 

Hydrogen-like donor impurity states in strongly oblate ellipsoidal quantum dot have been studied. The 

hydrogen-like donor impurity states are investigated within the framework of variational method. The trial wave 

function constructed on the base of wave functions of the system without impurity. The dependence of the 

energy and binding energy for the ground and first excited states on the geometrical parameters of the ellipsoidal 

quantum dot and on the impurity position have been calculated. The behaviour of the oscillator strength for 

different angles of incident light and geometrical parameters have been revealed. Photoionization cross-section 

of the electron transitions from the impurity ground state to the size-quantized ground and first excited states 

have been studied. The effects of impurity position and the geometrical parameters of the ellipsoidal quantum 

dot on the photoionization cross section dependence on the photon energy have been considered. 

Keywords: Hydrogen-like donor impurity, strongly oblate ellipsoidal quantum dot, oscillator strength, 

photoionization cross section. 

 

1. Introduction 

Theoretical and experimental study of the impurity states in quantum semiconductor 

nanostructures is an actual problem, as the main physical properties these structures depend 

on the shape and size of the sample, on the shape of the confining potential and on the 

impurity center position [1-9]. For example, binding energy, oscillator strength, and 

photoionization cross-section can be manipulated with the help of geometrical parameters of 

quantum nanostructures [6-8]. Particularly, in [8] the authors investigated the binding energy 
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