5544 B4 12 ) o F o= Vol. 44 No. 12

2015 4

12 A ACTA PHOTONICA SINICA December 2015

doi:10. 3

788/gzxb20154412. 1227003

H AR P8 2 IR 1% B H s T8] 1 18 45 M BE I 52 1

AR R, K G S
(1 VY22 HL K2 AR 505 8 TR 24 0E . VE % 710061)
2 P Tk K& BF 5 B 2# B . Vi % 710072)
B PEL TR R 256 45 P E ZHE E 8=, P59 710071

i ERERXRAPRIEAAKRMENEETOREEEID IR 2N T KRAURE ETRE RET
HKFETARFRATEZTHATAGTORAXLAZ. H#T SRR EAFTHRARLLEG Y 0, 473
FAEETHELPRAGLEFRREUNLPREMA T EBEROB R, TETFLESEHELRE RAZL X
ARNEFREREENEZT AR GAETRAN MEXABERETRAENE . TFTRET A4
BERBEHIE M, ERET R RKREETFARMERN . RRRBEZ;EERIES A 15 km, 2R M A A
90° WA F. S KA NE S A 5 km #» 15 km B . 485 FRAR KL% 18.9 dB #= 14. 2 dB, 12 i g A &
5% %4 0.010 5 F 0.009 9,75 5P A E 45 54 0.22 F= 0. 71.
XBR.AHTHNETEE;HRER X318 R R AE;REAE

hE S %EE.G301 CERERIRAD . A XEHE.1004-4213(2015)12-1227003-5

Influences of Multiple Factors of Natural Environment on the Performance of
Free Space Quantum Communication

REN Jie', NIE Min', YANG Guang'?, PEI Chang-xing®
(1 School o f Communication and Information Engineering » Xi'an University of Posts and Telecommunication ,
Xi'an 710061,China)
(2 School of Electronics and Information , Northwestern Polytechnical University , Xi'an 710072, China)
(3 State Key Laboratory of Integrated Service Networks, Xi'an University of Electronic Science and Technology »
Xi'an 710071, China)

Abstract: According to the particle size distribution function of the particles whose sizes are near to the
wavelength of light, the relationships between quantum weak coherent optical signal attenuation and the
atmospheric humidity, particle concentration, light signal wavelength, the particle diameter were
analyzed. The effect of those environmental factors on the atmospheric visibility was discussed, and the
influence of the atmospheric visibility and the angle of the telescope on the link attenuation for
stratospheric quantum communication was analyzed. Meanwhile the quantitative relationships among
quantum bit error rate, fidelity of the quantum signal and atmospheric visibility, transmission distance
were put out and simulated. The simulation results show that, with the increase of atmospheric humidity
and particle concentration, the link attenuation of quantum signal transmission is increasing, especially
when the wavelength of optical signal is almost the same as the particle diameter, the link attenuation is
the most significant. Under the premise of the transmission distance is 15 km and the angle of the
telescope is 90, when the atmospheric visibility is 5 km and 15 km, the link attenuation, the quantum bit
error rate and the fidelity of the quantum signal are 18. 9 dB and 14. 2 dB, 0. 0105 and 0. 0099, 0. 22 and
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Fig.1 Relationship between air humidity, particle

concentration and link attenuation
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Table 1 The parameters of channel bit error rate
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Fig. 6 Relationship between atmospheric visibility,

transmission distance and quantum bit error rate
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