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Figure 1 (Color online) Circularly polarized light is widely used in (a) spintronic devices [3], (b) valleytronics [14], (¢) chiral molecular sensing, (d)

quantum optical chips [2], (e) remote sensing imaging [10], etc.
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Figure 2 (Color online) (a) MOS photodetectors based on organic semiconductor 1-aza[6]helicene [30]; (b) photodetectors based on N,N'-bis-(1'-
phenylethyl)perylene-3,4,9,10-tetracarboxyldiimide and its transfer characteristic curve [36]; (c) typical perovskite structure [40]; (d) photodetectors
based on perovskite (a-PEA) Pbl; and their responsivity, polarization versus wavelength [41]; (e) circularly polarized light photodetectors based on

(NEA)PbL, [42].
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Table 1  Comparison of circularly polarized light photodetector parametersa)
ik MR K (nm) [ W) 7 JEE it RIE (V) EQE SR

FHEG L SR 365 ~125 mdeg ~2.5 A W em® ~10 -60 0.1% [30]
FHEAHLF SR 460 ~60 mdeg 334 AW 1% 70 8.81x10%% [36]
FHEYLE S 545 ~19 mdeg/nm - 1.1 0 50% [37]
FHEA LA S 375 ~200 mdeg ~0.48 pA W' cm® 1.1 5 - [38]
FIEEERY 395 ~200 mdeg 797 m W' 1.1 20 - [41]
FHEEERY 510 ~15 mdeg 1L4AW' 1.27 5 - [45]
F AT 405 ~100 mdeg 157AW" 1.16 2.8 - [29]
FHEEERY 395 3000 mdeg 028 AW 25.4 -0.5 87.5% [42]
FAER - & Bk 808 ~300 mdeg ~1 pPA W em® 241 0 - [57]
FrEaEEm 1340 23747 mdeg 22mA W' 3.4 0 ~0.2% [46]
Ttk &k 808 ~600 mdeg 024 AW 1.76 0 30.9% [47]
FH R 790 ~9895 mdeg 246 mA W 1.47 1.5 - [31]
FrEE R 5300 ~9895 mdeg 3.6 VW' —37&-1 0 - [56]
e T2 4000 - 392 VW -1 0 - [59]
TP 7900 - 43mvw' -1 0 - [58]
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Figure 3 (Color online) (a) Circularly polarized light photodetector based on chiral silver nanowires and hot carrier injection mechanism [46]; (b)
circularly polarized light photodetector based on n-type gold nanostructure [31]; (c) schematic diagram of a bipolar structure circularly polarized light
detector [56]; (d) the plasmon modes excited by different chiral lights are different. Based on that, chiral optical field detection can be realized. Device
mechanism, structure and simulation results are shown [58]. (e) Local currents are generated aound the metal nanostructures on the graphene. The
direction of the current changes with the chirality of excitation light [59].
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Circularly polarized light photodetector

ZHANG GuanYu, LU GuoWei , XUE ZhaoHang, LIN Hai & GONG QiHuang

Frontiers Science Center for Nano-Optoelectronics, Collaborative Innovation Center of Quantum Matter, State Key Laboratory for
Mesoscopic Physics, School of Physics, Peking University, Beijing 100871, China

The detection of circularly polarized light (CPL) is vital in a wide range of applications, such as drug screening,
biosensing, imaging and quantum optics. However, traditional CPL detection methods use polarization devices to extract
light chirality, which is difficult for system integration and miniaturization. This difficulty leads to the development of
novel photodetectors that can directly respond to light chirality. Three main approaches are taken to achieve direct CPL
detectors: material chirality, structural chirality and the nontrivial photodetection process, which can transfer spin
information into the direction of the photocurrent. Here, we review the mechanisms and recent work of these three
categories of direct CPL photodetectors.

chiral light, circularly polarized light, photodetector, chiral response
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