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Effect of water-soluble aerosol on the performance of
free space quantum communication

ZHANG Xiuzai® ™, WU Yuewei ™ , ZHOU Lijuan™ , ZHAI Mengsi** , DONG Qianheng ™
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( ™ Changwang School of Honors, Nanjing University of Information Science and Technology, Nanjing 210044 )
Abstract
In order to study the influence of water-soluble aerosol on quantum communication, this paper obtains its ex-
tinction efficiency factor based on the complex refractive index and Mie scattering theory of water-soluble organic
carbon (WSOC). The effect of the mass concentration of aerosol particles on the quantum communication link at-
tenuation, channel capacity, channel survival function and channel error rate is analyzed and simulation experi-
ments are carried out. The results show that when the transmission distance is 8 km and the mass concentration of
water-soluble aerosol particles is 1.5 wg/m’and 6.5 pg/m’, the corresponding link attenuation, channel capacity
and channel error rate are 0. 506 dB/km and 2. 193 dB/km, 0. 622 bit/s and 0. 314 bit/s, 0. 0055 and 0. 0099,
respectively. When the concentration of water-soluble aerosol particles is 4 wg/m’ and the transmission distance is
4 km and 10 km, the corresponding channel capacity fidelity is 0. 82 and 0. 45, respectively. Therefore, when ac-
tually performing quantum communication, various performance parameters should be adjusted according to the con-
centration of water-soluble aerosol particles to ensure normal communication.
Key words: quantum communication, water-soluble aerosol, link attenuation, channel capacity, bit-flip

channel, channel fidelity, channel bit error rate
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