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In this study, we experimentally observe Brewster's effect in metafilms and investigate a method
for controlling broadband electromagnetic waves without reflection using Brewster's effect in
metafilms. First, we design a metafilm so that the propagation direction of the reflected wave
coincides with the oscillation direction of the induced electric dipole in the meta-atom for the
incident angle of 45 degrees. The transmittance of the metafilm is almost unity for the measured
frequency range including the resonance frequency of the metafilm, which implies the realization
of Brewster's effect in the metafilm. As predicted in the theoretical analysis, the group delay
at around the resonance frequency is measured to be large value. Next, we investigate a method for
broadband control of group delay with high transmittance using Brewster's effect in metafilms. We
stack a few layers of metafilms with different resonance frequencies and measure the frequency
dependences of the transmittance and the group delay. As a result, broadband large group delay with
high transmittance caused by the individual resonances of the metafilms is observed. Further
investigation of Brewster's effect in metafilms would enable us to realize various control of
electromagnetic waves without reflection loss.




