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Abstract: The dispersions of the top interface optical phonons and the side interface optical
phonons in cylindrical quantum dots are solved by using the dielectric continuum model. Our
calculation mainly focuses on the frequency dependence of the 10 phonon modes on the wave-
vector and quantum number in the cylindrical quantum dot system. Results reveal that the
frequency of top interface optical phonon sensitively depends on the discrete wave-vector in z
direction and the azimuthal quantum number, while that of the side interface optical phonon
mode depends on the radial and azimuthal quantum numbers. These features are obviously
different from those in quantum well, quantum well wire, and spherical quantum dot systems. The
limited frequencies of interface optical modes for the large wave-vector or quantum number
approach two certain constant values, and the math and physical reasons for this feature have
been explained reasonably.
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