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Fig. 1. Absorption structures: (a) Pixel structure of THz microbolometer focal plane array (FPA); (b) top view of a two-dimension-

al subwavelength Ti disk array; (c) sectional view of a periodic Ti disk array; (d) absorption structure with a reflection layer; (e)

absorption structure with reflection layer and supporting layer; (f) absorption structure illuminated by a plane wave with a rectan-

gular Cartesian coordinate system attached.
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Fig. 2. Material parameters of Ti and SisN,: (a) ny; and kpy values of Ti at different frequencies; (b) nsign, and ksjzn, values of

SizNy at different frequencies.
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Fig. 3. Terahertz wave absorption characteristics of single-layer periodic Ti disk array: (a) Terahertz wave reflection (R), transmis-

sion (7), and absorption (A) curves for periodic Ti disk arrays (p = 37 pm, d = 14 pm, ¢ = 10 nm), inset: Reflection (R), transmis-

sion (T), and absorption (A) curves for a continuous Ti film with a thickness of 10 nm; (b) terahertz wave absorption at 3.5 THz

for Ti disk arrays with different ratios of diameter and period (d/p).
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Abstract

In this paper, a two-dimensional subwavelength periodic titanium (Ti) disk array integrated in micro-
bridge structure is proposed to enhance the absorption of terahertz (THz) microbolometer. Based on the
rigorous coupled wave analysis (RCWA) method, THz absorption characteristics of Ti disk arrays with different
structure parameters in micro-bridge structure arrays are studied. Periodic disk array structure reduces the
surface plasmon frequency of Ti, excites the spoof surface plasmons in the THz band and leads to resonance
enhanced absorption. The resonance absorption frequency is determined by the structural parameters of Ti disk
array including period and diameter while the absorption rate of THz wave is greatly affected by the thickness
of Ti disks. The resonant cavity in micro-bridge structure can reduce the resonance frequency and enhance the
coupling efficiency. The micro-bridge structure designed in this paper breaks the diffraction limit and traps the
THz wave with a small period (37 pm). An absorption of nearly 90% is achieved at 3.5 THz. The structure
meets the requirements of small size, high absorption and good process compatibility of the THz

microbolometer.
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