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Theory of Resonant Light Scattering by Intersubband El ectro
Excitations in Sem conductor Single Heterojunctions

Soe Myint Maung (Katayana Lab.)

Li ght scattering spectra by coupled intersubband plasnon-Iongitudinal optica
excitati omnd]) have been studied in sem conductor heterostructures such as nodul ati on ¢
quantumwel I (MM structures and single heterojunctions. In a recent work, the absence
due to the upper branch of the coupl ed intersubband pl asnon-LO phonon nodes from quasi -
el ectron gas (2DEGY dop&il Aka, As/ GaAs singl e heterojunction was reponbdd [1]. The |
peak was al so not seen in the earlier data by Pinczuk and Worlock [2] in single heteroj

In this thesis we have developed a theory of resonant |ight scattering by int
excitations in sem conductor single heterojunctions. Qur theory involves the dynam cal
of 2DEG taking into account el ectron-electron and el ectron-phonon interactions. W cor
density excitations in 2DEG coupled with LO phonons via the depolarized electric fiel¢
time Green's function techni que, general expressions for light scattering intensity by
obtai ned. To explore the origins of thepedisense ldve hearlri ed out nunmerical cal cul ation
spectral intensity based on the self-consistent subband energi es and osave functi ons,
i ntersubband transition with engrgy Bplitting E

We found that the Coul om,pleaygt t He inportant role to determ ne the depol arizati
fromthe intersubband transitions, and the dynam cal el ectron-el ectron Coul onb interac
ionic dielectric function is enhanced as the frequency approaches the LO phonon frequen
rol e of, Lwe have depicted the intensahdetassfurtiig,#5, 10, 20 A and danpi ng constants
for electrons and phgrdnseVi1and,=1 meV in Fig.1l,, Aecreases from 20 to,pedk the |
approaches the LO phonon frequency and the intensity di m ni.sheaksshohgbyt owhiolwert he |
frequency side and its intensity increases. Figures 2(a) and (b) show the experinental
Qur cal cul ated val ugsarof (l[Eare 19.2 meV and 5.12 A assuming 2DEG cbheentration N
5.3xMcm?at T = 9 K Qur cal cul atied epealentel y weak conpared_peakhafhefefiore, it
can be concluded that the absdnoee dfs tdhee It o the snmlil messmoérilson wit htiat (L
A) of MMWI[2] so that the strong anti-screening by the ionic dielectric function occt
rise to the decrease of scatteringnbdeensity by the |
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Fig.1l. Calculated light scattering intensities Fig.2: Conparis
, and . linesofgr5L15, and 20 A ing intensity (a) with cal cul
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