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Table 1 Parameters of WZ GaN and WZ AIN, which
are taken from Ref.[10]

Parameter WZ GaN WZ AIN Parameter WZ GaN WZ AIN

a/nm  0.3189 0.3112  Cu/GPa 105 116
¢/nm  0.5185 0.4982 e15/(Cem 2) —0.49 —0.60
Cu/GPa 390 396 exn/(Cem™2) —0.49 —0.60

C1,/GPa 145 137 ex/(Cem™2)  0.73 1. 46
Ci/GPa 106 108 Py/(Cem-2) —0.029 —0.081

Co/GPa 308 475 e 10. 01 8.57

el 9.28 8. 67
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Fig. 2 Position dependence of the strain tensor com-
ponents for the GaN/AIN QD structure along the z di-
rection through the pyramid center (x =0,y =0)
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Fig. 3 Contour plots of the variation in strain tensor components for GaN/AIN QD
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Strain Distribution and Piezoelectric Effect in GaN/AIN Quantum Dots”*

Liang Shuang and Lu Yanwu'

(Department of Physics s Beijing Jiaotong University , Beijing 100044, China)

Abstract: An effective method is introduced to investigate the strained fields and piezoelectric effect in GaN/AIN quantum
dots (QDs) with hexagonal truncated pyramid shape. The strain distribution and charge density were calculated using the fi-
nite element method (FEM) . It is shown that spontaneous and piezoelectric polarization resulted in the separation of elec-
trons and holes, bringing about a strong built-in electric field in the QD structures. The strain field and piezoelectric potential
influence the distribution of charges. The electrons are localized near the top of the QDs,and the holes are localized in the
wetting layer just below the pyramid. Furthermore,the piezoelectric potential in the QDs affects the electron levels and band
edge shape.
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