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Loading Effect-Induced Broadband Perfect
Absorber Based on Single-Layer Structured Metal
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B¥ (metamaterial absorbers) * #§ 7T K& E KA RAZ EZ 3% o Bsh 0 RFFRTFOHETHASY & SAE
F)’Tf‘%%&éﬁ B ERK R B AR AR R 6 A ik & 3L (photothermal performance) » 3t #1583 H 45 4%
A& I BT B ARG AT & (emissivity) © B m AR PTE A X AR 5 35 d 238 4% (thermal radiation)
Z W KBk - Bk EBKTA \éﬁ‘ﬂ4iﬂ-ﬁr77’0%ﬂb*f<& SN T RS A SN R A E R AR 0 T
BT 2B R I A 2 e 1R S SR AR 0 AL A A ARl gt X Ak k
o JAR FT 7050 0 B AR R SR 0 oA FT A At ﬁ@&ﬂﬂ%ﬁ%@ﬁﬁmiﬁ%ﬂ”°

In this study, we demonstrated a broadband perfect absorber based on loading effect-induced single-layer/trench-
like thin metallic (LISTTM) structures. These LISTTM structures take advantage of both surface plasmon resonance
(SPR) phenomenon and three dimensional (3D) cavity effects to provide efficient, tunable, and polarization-
insensitive absorption from the UV to the infrared (IR) regime. The optimized hole-width of the LISTTM arrays was
approximately one half of the designed wavelength. Therefore, even when the designed absorption band was in the
visible regime, the feature sizes of the LISTTM structure could remain on the order of several hundred nanometers-
dimensions much larger, and structures much simpler, than those of metamaterial-based absorbers. Besides, these
LISTTM structures exhibited superior photothermal performance; they also displayed very low emissivity, thereby
decreasing heat dispersion through thermal radiation. Therefore, the LISTTM arrays could efficiently absorb light
of higher photon energy in the UV, visible, and near-IR regimes, effectively conduct and collect the generated heat
through the continuous metal films, and barely disperse any heat through thermal radiation. Accordingly, these
attractive properties suggest that such LISTTM absorbers might have promising applications in many fields related
to energy harvesting.
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