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THESIS:(I) Acoustic properties of a layered
medium with randomly distributed layer thickness
(II)third-order nonlinear susceptlblhty in
GaAs/ AlL,Ga;_,As superlattice with special layered

structure

SPECIALIZATION:Theoretical physics
POSTGRADUATE:Hang Dong
MENTOR:Shijie Xiong

Part one: We study here the acoustic properties of a layered medinm with
randomly distributed layer thicknesses. The propagation of transverse elastic
waves along the direction parallel to the laminations is investigated. The
phononic spectra and the transmissions for such waves are calculated. It is
found that the density of states is drastically affected by the extent of disorder
of such a systermn. Owing to the randomness, most of the waves are locahzed in
the direction perpendmula.r to the laminations, but there still exist some waves
with special frequencies which are completely extended. In some special cases -
we can analytically determine the frequencies of these extended waves. On
basis of this calculation a possible application of such structures is suggested.

Part two: By taking into account the non-paral:;_olic band structure of the
constituents and the coupling between the periods,we calculated the triply
resonant nonlinear susceptibility in a specially designed G’aAs/A_lJGa;_,, su-
perlattice. [t consists of infinite repeated periods,each of which is an alterna-
tive stacking of GaAs and Al,Ga;_,As with spe_.\cial layer thickness,designed in
such way that the minibands of the superlattice are nea;"ly equal-separat_.ed.'lhe’
triply resonant susceptibility is produced by a three—photon process.In some
case the coupling hetween the periods may sﬁghﬂy enhance the magnitude
of third—order susceptibility. The possible ways of maximizing the nonlinear

susceptibility of the superlattice are also discussed. .
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