55 40 445 4 01 EAND NS N 3 1 Vol. 40, No. 4
202148 A J. Infrared Millim. Waves August,2021

XEHS:1001-9014(2021)04-0459-06 DOI: 10. 11972/j. issn. 1001-9014. 2021. 04. 004

HIMNIE FEAS 2% o s BRI 25 B s B

IOAY, B B, KRET, ARRT, HEAT, R 7
(1. A EBR2ERE FIEEAR Y BITSE T LD/ BE E R N 080 %, I 200083;
2. iR ERRERE R, AL 1000495
3. RGO BN =R YR, i 200234
4. ERATN = U b Y-S e TRSERE WiV BU 310024
5. LA CRBL S TR G, 98 FH 213164)

TEE AR e R B ol T H AR M F e sk ey S5 I FE R BB R AT, X ek B A % A AT
BRIV, W T — A K AR A R T A P, SRR A A A TN B S FE T A R AR
2 DL NS OR R S, SRR AR T, B M A R A A BB A KK 30 um 4L ROA KT 3%, 7
25.3~32.2 pm K B E B N R AT KT 20%, BB, ZABKR TR MEN NG LN RIREEFRES RTINS, F
AENRETHAEE K.

X OB ORMHELEA; AN WL NEMEKT

hESES . TN36  THEERIRAD: A

Antireflection coating for epitaxial blocked impurity band detector
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(1. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Department of Physics, College of Mathematics and Science, Shanghai Normal University, Shanghai 200234,
China;
4. College of Physics and Optoelectronic Engineering, Hangzhou Institute for Advanced Study, University of
Chinese Academy of Sciences, Hangzhou 310024, China;

5. Jiangsu Collaborative Innovation Center of Photovolatic Science and Engineering, Changzhou 213164, China)

Abstract: When an infrared wave is incident on the traditional epitaxial blocked impurity band detector, part of wave
energy would be reflected by the device due to its special structural design and the properties of the constituent materi-
als. The energy loss is obviously detrimental to the performance of the device. Here, a kind of bilayer metasurface-
based microstructure array is introduced into the epitaxial blocked impurity band infrared detector for suppression of re-
flection. Experimental results show that the reflectance of the proposed metasurface-based device is lower than 20% in
the wavelength range of 25. 3~32. 2 um, particularly, which is even less than 3% at the wavelength of 30 pm. Mean-
while, the proposed metasurface antireflection coating also has strong polarization selectivity for incident wave, which
meets the requirement for the fourth-generation focal plane arrays development.

Key words: blocked impurity band, infrared detector, antireflection, bilayer metasurfaces
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blocked impurity band (BIB) detector, (b) 3D, (¢) 2D sche-

matics of the metasurface-based antireflection structure for the

(a) Schematic of a traditional infrared epitaxial

BIB detector, (d) An optical microscope image , (e) a scan-
ning electron microscopy (SEM) image of the metasurface-

based antireflection structure
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Fig. 2
BIB detector, (b) The reflection spectra of the metasurfaced-
based infrared BIB detector

(a) The reflection spectra of the traditional infrared

Note: Blue solid lines is numerical simulated results; Red dot

lines is experimental results
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Fig. 4 Measured (a) and simulated (b) reflection spectra of

metasurfaced-based infrared BIB detector for the four different

incidental azimuthal angles
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