
Applied Surface Science  
Volume 234, Issues 1-4 , 15 July 2004, Pages 45-49  
The Ninth International Conference on the Formation of Semiconductor Interfaces,  
 
doi:10.1016/j.apsusc.2004.05.036        
Copyright © 2004 Elsevier B.V. All rights reserved.  

Optical phonons in InAs and AlAs quantum dot structures  
A. G. Milekhin , , a, A. I. Toropova, A. K. Bakarova, M. Yu. Ladanova, G. Zanelattob, 
J. C. Galzeranib, S. Schulzec and D. R. T. Zahnc  
 
a Institute of Semiconductor Physics, Lavrentjev av.13, 630090, Novosibirsk, Russia 
b Departamento de Fisica, Universidade Federal de Sao Carlos, C.P.676, Sao Carlos, SP, 
Brazil 
c Institut für Physik, Technische Universität Chemnitz, D-09107, Chemnitz, Germany  
 
Available online 28 July 2004.  
 

Abstract 
We present a comparative study of InAs/AlAs periodical structures with InAs and AlAs 
quantum dots (QD’s) using infrared and Raman spectroscopies. Raman spectra were 
measured in a backscattering geometry using a micro-Raman setup to directly determine the 
transverse optical (TO) and longitudinal optical (LO) resonance frequencies. Remarkable 
features observed in the Raman spectra correspond to LO and TO phonons localised in AlAs 
and InAs QD’s. The observed phonon lines are shifted from their bulk values due to tensile 
and compressive strain in AlAs and InAs QD’s. The experimental IR spectra reveal the only 
minima at the TO phonon frequency positions attributed to the Fröhlich modes. IR spectra 
were calculated supposing that the QD structures are described by the effective dielectric 
function within Bruggeman approximation taking into account dielectric properties of matrix 
and QD’s materials and the volume fraction of QD’s. Resonance frequencies were taken from 
an analysis of Raman spectra. A good correspondence of the experimental and calculated IR 
spectra proves the validity of the approach used.  
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