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Two-dimensional o-In, Se, based photodetectors for tunable and

broadband polarization response via thickness regulation

SHU Sheng' , LI Jingbo> , GAO Wei' , YANG Mengmeng'*
(1. School of Electronic Science and Engineering ( School of Microelectronics) , South China Normal University, Foshan 528225, China;
2. College of Optical Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; In current research, less attention has been paid to the relationship between the thickness and optoelectronic properties of
a-In, Se; , and most research has been focused on the mechanical exfoliation of a-In,Se; nanosheets, which is not conducive to future industrial
applications. A modified physical vapor deposition method for the controllable growth of a-In,Se; was proposed, and the broad-spectrum response
performance of three thicknesses of a-In,Se; nanosheets in the visible to near-infrared wavelength range was systematically studied. The results
indicate that the thickness of a-In,Se; nanosheets can significantly regulate the photoelectric performance, and the photoresponsivity and specific
detection rate increase with increasing thickness. In addition, it was found that the a-In,Se; with a thickness of 32. 8 nm exhibited a photocurrent
anisotropy ratio ( dichroic ratio) of 4 at 635 nm, indicating good polarization-sensitive detection functionality. In summary, the two-dimensional
a-In, Se; prepared by the physical vapor deposition method demonstrates a wide visible — infrared spectral response and good polarization detection
ability, making it an ideal candidate material for two-dimensional multifunctional optoelectronic devices.
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(a) Schematic diagram of the physical vapor deposition for
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(b) Optical images of 10.3 nm a-In,Se; nanosheets
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(c) Optical images of 32.8 nm a-In,Se; nanosheets



LERE U]

ET I, 45 < JRERE PR 0 4 o-In, Se, AT 1 8 35 O 4 ' HL AR I % <43

(d) 50.4 nm Ol‘hrlzse3 %*ﬁﬁg%igfg
(d) Optical images of 50.4 nm a-In,Se, nanosheets
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(f) AFM profiles of 50.4 nm «-In,Se; device
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Fig.2  Optical image and AFM characterization of

a-In, Se; photodetector
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(b) Optical switching current curves of 32. 8 nm «-In,Se,
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Fig.4 Polarization characteristic of a-In,Se,
photodetectors with different thicknesses and
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Tab.1 Comparison of polarization sensitive photodetectors

B ks OO
S

a-In, Se, 635 4 AL
a-In, Se, 650 1.41 [10]
B-In, Se, 650 1.41 [10]
GeSe 638 1.44 [31]
MoTe, 638 1.19 [32]
PdSe, 532 1.3 [26]
2D-Te 502 1.9 [33]
v-InSe 405 2.07 [34]
SnS 808 3.06 [35]
ReSe, 635 3.1 [36]
BP 1550 1.5 [37]
GaTe 532 2.5 [38]
MosS, 405 1.52 [39]
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