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Outline

• Introduction to DUV LED;

• Main focus: band structure and polarization;

• Calculation of band structure for unstrained 
AlxGa1-xN;

• Calculation of quantum confined AlxGa1-xN;

• Light emission polarization for bulk AlxGa1-xN;
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Lumileds Flip-Chip LED Lumileds truncated-inverted-pyramid LED

conventional LED with a
planar Ag reflector



Main focus

• Band structure calculation for AlGaN at 
different Al fraction

• Polarization for different band structure

• Quantum confined AlGaN



Basis set
Unstrained band structure calculation

Kane model  : 8 8 k p 



Momentum-matrix elements



Band structure changing trend with 
Al composition



Light Emission Polarization 

APL, 84, 5264 (2004)APL, 90, 261911 (2007)



C-CH transition in bulk AlGaN (x>0.25)
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Momentum-matrix elements

Wave function symmetric :
S          X, Y, Z
HH      X, Y
LH       X, Y dominant
CH      Z dominant
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Physical Review B, 54, 2491 (1996)

The degree of polarization (P)



Quantum Confinement



Future Work

 Calculation of the band structures and polarization
degree for strained AlxGa1-xN band structures;

 Light emission polarization switch by quantum 
confinement for strained AlxGa1-xN.


