§33% MM e M TR Vol.33 No.7
2025 4 4 A Optics and Precision Engineering Apr. 2025

XEHS 1004-924X(2025)07-1042-09

BT E M % £ H £ 52 B S IR U =5

TR,k AV, #eEY, RER, AER
(1. AZEBTIAF ATEMAKZREALRE AT k£116024;
2. KEH T KF w)ﬁi@%m&t,ﬁm T 315020)

?i%i::: 1% 58 1) 4 T 4G 5 T BRI 7 10 RO L T 4 B B 43 2 TR 2, A 2 B A PR R R 2 4 FRIE LA B TG 12 ol 8 — SRR 45
o MR LR AR SR A R AR e S I A R ST A i I SR ) 1 0 A A — B BT G B TR % S K
JRT g BT — R T A BRI - %Jﬁéﬂﬂé%&mﬁﬂ&ﬂwlﬁﬁ R FA A BB b O 0l R T LA T 2 T 4 ik g A, Tl S
4G T 00 2 4 a5 — B . S FDTD {5 B3R A TR i PR 25 A5 6T A O ot sl I, SR ) AR I ol 2 00 4% 5 1
S A HTFE TE T S S RN S I R RO T2 [ B 06 2 S = £ (1), I T A W46 a7 280, 76 4 pm BB T #4007
B2 0.007 69, A5t S R A A TSR (04 397 E 5 300 S B0 B /M FETER AR X 2 42 250 7. 68 %0 o AR T IR T 4
5325 RV AL ) 1A 1 B AR BRI, oA 5 LA B AL /N TR Ak 14 e 28— 3804 BT o T R 00 422 8 17 33 ) L B

X O OEBRBEELEMNSE AN EN T M ERS; 5 R

HhE 4 2EES TNI67. 2;U666. 1 SCERARIRAD : A

doi:10. 37188/0OPE. 20253307. 1042 CSTR:32169. 14. OPE. 20253307. 1042

Full-stokes photodetector based on neural networks

WANG Shoutong', ZHANG Ran"*, CHU Jinkui'”*, MENG Hailong', CAI Dehao'

(1. Liaoning Provincial Key Laboratory of Micro Nanosystems,
Dalian University of Technology, Dalian 116024, China;
2. Ningbo Research Institute, Dalian University of Technology, Ningbo 315020, China)
# Corresponding author, E-mail: zhangr@dlut. edu. Cn

Abstract: Traditional Full-Stokes detection methods are based on time-division or spatial-division ap-
proaches, which suffer from drawbacks such as large device size, challenging integration, and inability to
detect consistently in space and time. Recent advancements in two-dimensional materials and metamateri-
als have made it possible to realize ultracompact, spatiotemporally coherent Full-Stokes detectors based on
well-defined polarization-sensitive structures at subwavelength scales. This study proposes a polarization
detector based on graphene-metal nanoantennas, which leverages vector photocurrents generated on gra-
phene and a neural network algorithm for reconstruction, enabling spatiotemporally coherent Full-Stokes
parameter detection. Vector photocurrents under different polarization states of incident light were ob-

tained through FDTD simulations. Subsequently, a mapping relationship §:f(f) between the Full-

Stokes parameters S and the recorded vector photocurrents I was established using a neural network algo-
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rithm, successfully enabling the detection of Full-Stokes parameters. At a wavelength of 4 pm, the mean
square error was 0. 007 69. The relative radius difference of the minimum enclosing spheres for the actual
and predicted Stokes parameters of the incident light is 7.68%. This detector design offers a new ap-
proach for achieving more integrated and miniaturized spatiotemporally coherent Full-Stokes detection.
This detector effectively overcomes the inherent technical bottlenecks of time-division and spatial-division
mechanisms, offering a novel approach for achieving more integrated and miniaturized spatiotemporally
consistent full-Stokes detection.
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Fig.1 Schematic diagram of photodetector
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