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Omnidirectional Optical Absorption Effect
in a Microstructure Silicon Thin Film

ZHANG Xiaotong, LU Hai, ZHANG Xianzhou, SHEN Kesheng, ZHANG Kun,
LI Lijun, HUANG Meng

(College of Physics and Materials Science, Henan Normal University, Xinxiang 453007 ,China)

Abstract: Omnidirectional optical absorption of a microstructure film composed of a metallic film combined with a
silicon-based photonic crystal is investigated theoretically. Compared with the intact silicon/metal composite films, the silicon-
based microstructure films can increase the absorbance by nearly 70% under the same silicon film thickness. In addition, the re-
sults show that this optical absorption enhancement effect is insensitive to changes in the incident angle. In the case of 0°—60°
angle of the incident, the silicon microstructure film can have nearly 100% of the light absorption. By analyzing the correspond-
ing bandgap and field distribution, it is found that the reason of this phenomenon is attributed to the special boundary trapping

effect and the omnidirectional bandgap of hexagonal lattice.

Keywords: silicon thin film; micro/nano-structure; light trapping; photonic crystals



