$38% 1M b= S Vol. 38, No. 1
2018 4E 1 A ACTA OPTICA SINICA January. 2018

B L) B A e Gt T B o0 e i) v 3 D e e Uk S

ERET, 2EE°, g0, #N°, K2 R%, MRS, 2HRK7,
%K%ﬁéﬂt’ ﬁbj&’ Q%E ) Wﬂ%%:g’ X]Jg/z‘z’dt’ E%I

PP ER SRR R, B A 2300265
CRERE G T AR ARA A, L8 A 230088;
SE W BB E A RA R, Jbat 100761
R EEE AR ARAERAR, b5 100193

WE BRSO F IR 5 52 H0 S P o 900 8 3l i , 5 00 I 4 5 1 25 9 40 R (QKD) R 48 Ui 3
R AT 38 TV BUAS » Sh XoF B e B o O B A 9 PR AR b R TR T R U PR IR B RS (FPE) N A TIZ R G0 TAEJR R,
TS FIE T FR G0 R0 D 4IRS 45 80 A48 X6 fim P i SRR B3 O 0 R 450 0 98 R B 1k 1 3 T O R O A5 R 0 5 RS
JL 0 W00 5% A4 T R BB, L W U I 1 1 R B, AN R GEAE S PR B SO ER AT T S, D g R B
3G AN RS A P P R B A B P QKD LA M 1 1] R,

XEIR O BTEAE MR B RIS Bl Eas e

FESES 0439 XEKFRIZED A doi: 10.3788/A0S201838.0106005

Fast Polarization Feedback Algorithm for Quantum Key
Distribution with Aerial Fiber for Power Grid

Tang Pengyi'?, Li Guochun®, Gao Song”, Yu Gang®, Dai Yunqi*, Xiang Yao?®,
Li Dongdong”, Zhang Yinghua', Wu Bing®, Zhao Ziyan®,
Gao Dequan®, Liu Jianhong®', Wang Jian'
' Department of Modern Physics, University of Science and Technology of China, Hefei, Anhui 230026, China ;
2 QuantumCTek Co., Ltd., Hefei, Anhui 230088, China ;
* State Grid Information & Telecommunication Co. , Ltd.(SGIT), Beijing 100761, China;
" QuantumCTek Co. , Ltd., Beijing 100193, China

Abstract  Photon polarization state in aerial fiber for power grid is susceptible to the rapid external random
disturbances, which leads to low coding rate of polarization-coded quantum key distribution (QKD) system or even
zero coding rate. To counter the rapid change of polarization state in the link, we design polarization feedback
system (FPF), and describe the working principle of the system. The key polarization feedback algorithms in the
system are studied, including the selection of evaluation function and search algorithm of polarization convergence,
the selection of monitoring conditions of polarization feedback cycle and coding cycle, and the adaptive selection of
monitoring threshold. The whole system is measured on actual aerial fibers. The test results show that the system
and algorithm can solve the problem of QKD code in intermediate-distance installed aerial fiber.
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Fig. 1 Test of photon polarization state change
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DFB: distributed feedback laser; VOA: variable optical attenuator; PMBS: polarization maintaining beam splitter;

PMF: polarization maintaining fiber; PBS: polarization beam splitter; EPC: electric polarization controller;
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Fig. 3 Structure of fast polarization feedback system
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Fig. 5 Operation efficiencies of different simulation algorithms. (a) Hill-climbing algorithm; (b) simulated annealing algorithm
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