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High Resolution [Mieasurement of Phonon Energy Gaps in
Si/5i,_,Ge, Strained Layer Superlattices

P. X. Zhang"?, D. J. Lockwood!, J-M. Baribeau' and H. J. Labb#
(1 Institute for Microstructural Sciences, National Research Council Canada, K1A 0R6)

(2 Instituze of Physics, the Chinese Academy of Sciences, Beijing 100080)

Abstract High resolution Raman measurements on the folded longitudinal acou-
stic phonons in a strained layer Si/Si,_,Ge, superlattice are reported. The dispersion
" relations near the folded Brillouin zone boundary are obtained by varying the laser
wavélength, and the four lowest folded phonon energy gaps are measured for the
first time. We compare the results with Rytov theory, and discuss the advantages and
limitations of Rytov theory. It is found that there is a discrepancy between theoryand
experiment in the vicinity of the folded Brillouin zone boundary. The high resolu.
tion measurements reveal some fine structure and a series of satellite lines. We di-
scuss the possible origins of these fine structures and their use for characterization
of the superlattices. '
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