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Calculations of Q-value of a Spherical Dielectric Resonator by
using the FDTD method

mE E#
MATSUBARA Mari *

If we design a circuit element in a millimeter region, it is very important to estimate a complex
permittivity of a dielectric material. We have developed a new calculation method for evaluating a
permittivity of a dielectric material by using WG (Whispering Gallery) Mode on a spherical
dielectric resonator. This method employs the experimental value of the unloaded Q value, but it is
susceptible to the placement of the external circuit. Therefore, it is convenient if we know the
optimum location. In this paper, we clarify the Q value of the spherical resonator by using the

FDTD method and to obtain design guidelines for the optimum placement place.
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