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states with respect to the bottom of the conduction
band of quantum ellipsoids as a function of ¢ The
L.=0 states are represented by solid curves and the

L.=1 are represented by dot curves.
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Fig. 3 Energies of the three highest hole states of J.
=1/2 and 3/2 with respect to the top of the balance
band of quantum ellipsoids as functions of the aspect

ratio e The states for J.=3/2 are represented by dot

curves.
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Fig. 2 Energies of L.=0 and 1 composed of odd 1
Fig. 4 Polarization factors P, optical transition

strengths for two polarizations I. and I, as a function

of e for A.=25meV ,T'=300K,R=2. Inm

08
07F 4
061 3

&
T
[}

Polarization factor
g £
L) T

02F
0.1}
0.0 i " L . 1 1
0 2 4 6 8 10
'3
5 e 1:A:=25meV,T=300K,R
=2.1nm; 2:A.=40meV,T =300K,R=2. lnm;

3:A.=25meV,T=150K,R=2. Inm; 4:A.=25meV.,T
=300K,R=1.5nm

Fig. 5 Polarization factor is function of ¢ Curve 1:
A= 25meV,T = 300K, R = 2. Inm; Curve 2:A. =
40meV,T=300K,R=2. Inm;Curve 3:A.=25meV,
T = 150K, R = 2. Inm; Curve 4:A. = 25meV,T =
300K,R=1. 5nm
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Fig. 6 Band gap of CdSe quantum rods vs length
and width

Electronic Structure and Optical Properties of
Waurtzite CdSe Quantum Ellipsoid”

Xia Jianbai and Li Xinzheng
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Abstract: In the framework of the effective mass envelop function theory,we got the Hamiltonian of the quantum ellipsoid
after a coordinate transition. The energies. wave functions are calculated as functions of the aspect ratio. With an overall
consideration of the transition matrix element and the Boltzmann distribution, we explained why the polarization factor
increases with increasing ¢ and approaches a saturation value, which tallies quite well with the experiment reported. The
effects of the crystal field splitting energy. temperature and transverse radius to the polarization are also considered. We

discussed the band gap variation with the size and shape of the quantum ellipsoid at last.
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