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l1I-V nitride band structures
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Valence band engineering of llI-V nitride
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E-ﬁmethod for Band structure calculations
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Unstrained AIN and InN valence band structures
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Strained AIN valence band structures
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Strained InN valence band structures
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Strain effect on AIN and InN Valence band
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Strain effect on optical transition properties

Use transition matrix elements to
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Strain effect on AIN and InN optical transition properties
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Assumptions(??):
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Only top valence band considered!
AIN/AIINN quantum well used.

Analytical solution of 6X6
matrix:

E,=F

HH:

LH:

CH;

When E;>E;, get Phase diagram:
T * Ciz
|ﬁ1|-(E} +(2C

e
=1

A

For this calculation, strain effect on m,
At k=0 was not included, that would
effect the quantum effected energy
split.
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Conclusions

+ Unstrained AIN and InN have different valence band
structures, AIN has valence bands(CH HH LH) and InN
valence bands(HH LH CH)

+ Different strain effect can caused different valence band
structures. For AIN >1.2% compressively strain can
change the top band from CH to HH. For InN >0.3%
tensilely strain can switch top band from HH to LH.
Therefore, the optical proprieties are also changed by
strain effects.

» Al composition has to be larger than 0.9 in order to have
the polarization switch from the phase diagram, which is
mostly due to the large lattice mismatch between AIN and
InN.
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Future work

+ P type doping
+ Write up
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