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A multiband perfect absorber based
on hyperbolic metamaterials

-

range. In addition, we report adirect ap
plasmonic sensor with a record fgure of

9-11 Most of the works on metamaterial perfect absorbers (MPAs) focused on broad-
ening the absorption band by using di erent strategies such as overlapping multi-resonant impedance match-
ing absorbers'?-3 or by using a plasmonic grating absorber with metallic array of trapezoidal shaped gratings“.

Recently, subwavelength nanostructures ha
can be contro
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Also, the obtained modes of GC-HMMs are guided modes because they are blue shi ed when the incident angle
is increased from 30 to 60 degree. In short, multiple modes are possible for a given grating period that satisfy the
momentum matching condition to bulk plasmon polaritons, once this takes place energy is transferred to these
high-k modes.

e Pd GC-HMM provides broadband modes whereas Au GC-HMM provides narrowband modes. It shows
that the choice of the grating metal results in a drastic change in the absorption properties of our system. Our
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presented in Fig. 3b, using Pd GC-HMM clearly show that such e ect does not occur since the TE and TM
polarization has the exact same mode pro le and absorption intensity for all angles. e eld distributions of Pd
GC-HMM for both (TM and TE) polarizations also con rm the polarization independent absorption behavior
(see Supplementary Fig. S7).

Ultra-narrowband near perfect absorption and plasmonic sensor. While having a broadband
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Optical characterizations. Variable angle spectroscopic ellipsometry (J. A. Woollam Co., Inc, V-VASE)
was used to determine the thicknesses and optical constants of the Au, Pd, TiO, and Al,O5 thin Ims. ere ec-
tion and transmission spectra as a function of excitation wavelengths were acquired using the same instrument
with a wavelength spectroscopic resolution of 2nm.

Numerical simulations. Finitedi erence time domain (FDTD) method has been used to simulate the eld
distributions of GC-HMMs. e commercially available Lumerical FDTD so ware was used for this purpose. In
the FDTD numerical simulations, the Bloch boundary condition with smallest spatial grid size of 1 nm was used
for the iteration to maintain the accuracy and stability. Matlab code was used to simulate the e ective medium
approximation simulations.
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