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Abstract  The resonant Raman scattering in GeSi/Si structures with GeSi quantum dots has 
been analyzed. These structures were formed at various temperatures in the process of 
molecular-beam epitaxy. It has been shown that Raman scattering spectra recorded near 
resonances with the E 0 and E 1 electronic transitions exhibit the lines of Ge optical phonons 
whose frequencies differ significantly from the corresponding values in bulk germanium. In 
the structures grown at low temperatures (300–400°C), the phonon frequency decreases with 
increasing excitation energy. This behavior is attributed to Raman scattering, which is 
sensitive to the size of quantum dots, and shows that quantum dots are inhomogeneous in 
size. In the structures grown at a higher temperature (500°C), the opposite dependence of 
the frequency of Ge phonons on excitation energy is observed. This behavior is attributed to 
the competitive effect of internal mechanical stresses in quantum dots, the localization of 
optical photons, and the mixing of Ge and Si atoms in structures with a bimodal size 
distribution of quantum dots.  

PACS numbers  63.22.+m - 78.67.Hc - 78.30.Am  

Translated from Pis’ma v Zhurnal Éksperimental’no i Teoretichesko Fiziki, Vol. 81, 
No. 1, 2005, pp. 33–36.  
Original Russian Text Copyright © 2005 by Milekhin, Nikiforov, Pchelyakov, Rodrigues, 
Galzerani, Zahn. 
 

 A. G. Milekhin 
Email: milekhin@thermo.isp.nsc.ru  

 

http://www.springerlink.com/%28l1k4pxmqx54nbbvg4efym4bu%29/app/home/contribution.asp?referrer=parent&backto=issue,7,9;journal,27,242;linkingpublicationresults,1:119842,1
mailto:milekhin@thermo.isp.nsc.ru

