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     We have performed the temperature-dependent Raman spectra of MBE grown Ge/Si 
superlattice[1] with different excitation energy, Ar+ ion, second harmonic YAG (532 
nm) and He-Ne lasers. Folded acoustic phonons due to the Ge/Si superlattice were 
observed, and the correspondent Raman shifts are well explained by the Rytov’s theory, 
as shown in Fig. 1. At room temperature, the thickness of Si and Ge layers deduced 
from Rytov's theory [2] are about 175 Å and 24.5 Å respectively, which is consistent 
with the estimated thickness form the TEM image. The dispersion relation of folded 
acoustic phonon obtained from Rytov’s theory can be expressed as 
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where q is the wave vector of acoustic phonon, d (=d1+d2)is the period of superattices, 
ω is  the frequency of acoustic phonon, and V1 and V2 and d1 and d2 are the sound 
velocities and thickness for the Si and Ge layers, respectively. The parameter K is 
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ρ , where ρ1 and ρ2 are densities for the Si and Ge layers, respectively. 

The Raman intensities of folded longitudinal acoustic phonons ratio for the 
folded acoustic phonon con be described by [3,4,5]: 
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where Im is the intensity of the folded acoustic phonon which has m quantum parameter, 
and nm is the Bose-Einstein factor. The fitting result is shown in Fig. 2. 
 The temperature-dependent Raman profile are analyzed by using equation (1) 
and (2), and the fitting result is shown in Fig(2). We can determine the thickness 
variation of both Si and Ge layers due to thermal effect can be determined accurately. 
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Fig. 2.The thickness of Si and Ge layers ploted vs. 
temperature.
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Fig. 1. Rytov theory compare with the experimental 
measurement of Raman shift of folded 
longitudinal acoustic phonons. 


