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Abstract

This thesis consists of two parts. In the first part we studied band offsets of
heterojunctions. In the second part the electronic band structure of single quantum
well in periodic magnetic field was investigated.

In the study of band offset, we focused our attention on the band offsets of
strained-layer heterojunctions. Firstly, we made use of norm-conserving
pseudopotentials within local-density-functional framework to calculate band
structure of semiconductors. Then we extended average-bond-energy method to

study band offsets of strained-layer heterojunctions. Through a careful study of

band offset parameter E,, with deformation potential a,, ., and c we

v mv,av !

found that the average band offset parameter E E =E, -E

mv,av ( mv,av V,av

) isamost
kept unchanged under different strain conditions. Based on the fact we built a
simplified model to calculate band offset of heterojunctions easily. Using this

model only the unstrained band offset parameter E deformation potential

mv,0?

parameter b and the experimental value of spin-orbit splitting A, are necessary

to obtain strained-layer band offset parameter E_,, by simple agebraic

operations. Obvioudly, it will be very convenient for calculating band offset of

strained-layer heterojunctions, since it doesn’'t need to consider the exact strain
characteristics. In addition, we introduced deformation potential of band gap a.,,
to describe the change of band gap AE, under different strain states. According

to the relationship between conduction band offset and valence band offset

( AE. =AE, +AE, ), it is easy to calculate conduction band offsets of

heterojunctions under different strain conditions. Our calculated band offsets of
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severa common strained-layer heterojunctions are fairy good compared to those
obtained by CNL (charge neutrality level Jor MST(model solid theory) method,
and in good agreement with experimental data. To sum up, our method provides
an effective and simple way to determine band offsets of strained-layer
heterojunctions.

In the second part of the thesis we mainly studied the electronic band

structure of GaAs/ Al,Ga,_,As single quantum well in periodic magnetic field. To

get schrodinger equation of electrons, pulse magnetic field and effective mass
approximation were employed. The potential well was approximated by square
well. By solving the equation, we obtained the electronic band structure of the
single quantum well. It is found that under the periodic magnetic field, the
energies of z direction are certain quantum energy steps, and the energies of x-y
plane which are continuous originally are divided into various permissive bands,
but the energies of x direction are still continuous. The characteristics of the

electronic band structure and its formation mechanism was discussed.

Key words: heterojunction, band offset, energy band structure
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