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Abstract
A dual-function and dual-band transparent hollow hemispherical dielectric resonator antenna
(DRA) is proposed. The TE111 and TE113 modes of the hemispherical DRA are utilized to
design the dual-band DRA. To facilitate the designs, new engineering formulas that
determine the dimensions of the dual-mode DRA are found by using the covariance matrix
adaptation evolutionary strategy (CMA-ES). The hemispherical DRA is fabricated with glass,
and the transparent feature enables it to be a light cover by accommodating the light source in
the hollow region. Measurements were carried out to verify the HFSS simulations and good
agreement between them is observed.
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Abstract
A helical antenna loaded with a bi-isotropic core is investigated numerically. To solve the
problem when both conductor and bi-isotropic material existed, VSIE is used to develop the
matrix equations which needed to employ MoM. To circumvent the difficulty caused by the
complex constitutive relationship of bi-isotropic material, a set of equivalent sources is
proposed. A solenoidal basis function is used to make the numerical solution less complex
and more efficient. Some numerical results are provided at the end.
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