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We discuss the interaction of bulk phonons with surface vibrational modes in 4 finite-size superlattice. The incident
phenons injected normatlly on the superlattice from a substrate are perfectly reflected, i.c., the refiection rate is unity ir-
respective of frequency. However, these phonons come back to the substrate with a large time delay when the frequency
coincides with an eigenfrequency of the surface mode. This ia due to the resonant interaction of the incident phonons
with a surface vibrational mode. The results suggest that the sarface vibrational modes are detectable from the other side
of the surface by a time-resolved phonon reflection experiment,
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Fig. 1 (a) Phonon dispersicn relation for 4 periodic superlat-
tice and (b) a localized vibrational mode due to a de-
fect layer {or a surface).
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Fig.2 Schematic of the finite-size superlattice system.
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Fig.3 Frequency dependence of the phonon transmission
rates in (100)GaAs/AlAs superlattices (a) without
and (b) with a impurity layer. Unit period is (GaAsys
(AlAs)s and N =16.
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Fig. 4 TFrequency dependence of the phase time of the longi-
tudinal phonons reflected from a (100)GaAs/AlAs
superlattice (N =8): the surface layer is (a) AlAs and
(b) GaAs. Unit period is (GaAsys(AlAs)s Inset
shows the exact {dashed line) and approximate (sclid
line) phase times, respectively.
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(a) AlAs surface and (b) GaAs surface. The corresponding Fourier components of the ini-
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