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Abstract: According to the size distribution parameter and extinction coefficient of soot aerosol, the
influence of the number concentration of soot aerosol particles and transmission distance on the link
attenuation is analyzed. Combined with the amplitude damping channel, the channel capacity, channel
fidelity, and channel bit error rate are numerically simulated. The simulation results show that the number
concentration of soot aerosol particles increases from 2.1x10° m™ to 3.2x10° m™, the link attenuation
factor increases from 0.30 dB to 0.46 dB, and the bit error rate increases from 0.008 7 to 0.012 2 at a
transmission distance of 3 km. It can be seen that the soot aerosol has influence on the performance of
satellite-ground quantum communication, and the degree of influence is different. The simulation results
can provide reference for quantum signal transmission under the influence of soot aerosol.
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Table 1 Typical size parameters of common aerosols
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Table 2 Complex refractive index of 4 types of aerosol particle

e/ PRSI I TR M S I KA I
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SIS EH A =0.488 wm, 4OE(E S AE R [A]
fefmt, ARSI e A R R TR R
E=Ejexp(— k. +d) , (7)
K()HEhWETFHES ﬁﬁkﬂ*"ﬁ?ﬁﬂﬁc%ﬁi}ﬁ%
RE, L0 h MeV; E) N T 5 HIWI IR RE R ;d M
B E S AR B AR km,
sl N 1T 2 (7)) B BOR 1S, B 55
R F L, W RN
L,=10+k_ <lge-d, (8)
2% A R R A A I - A AR - 1) 5%
M), % B U A5 A A R 2 SV T R B 1Y)
KRWE N Fin, ML B RAR ] B b7 4)
VR I BE I R IR K FETE 1y =3.9%10° m™
Ml d=9.6 km i}, 5 B 98k 3 5 K AH0.89 dB; ki
THOAR AR B B AL S A B B B e A
Bl 386 0, 24 A% S BE 2o 3 km, KT BIOR B A A
2.1x10° m>HE A F] 3.2 x 10° m™ B, 4% 5% 25 Il A

0.30 dBI N 0.46 dB, X, Fifi 5 06 2 <% 0 i
THOHR B G K AR B RS | B v 2 B
Z TN A A 32 B A AR S n]
I 3 R O S s bk O TR s B A AR R IR
SRV /D B B s DR, O T

2 RESARMEFREFRERENFIN

HESEEREE D WERERSS5E
FARANER, IR &7 A0 AE T, SCa0 B
Wt (1 BELJE 75 2 X R 24 A0 I X 308175 175 T8 25t A 52 T
HEATAIFSE . Hh SCHk [ 18 ] AT A5 i (5 BHLJE £ i 1 i3 3
BTH

r=3 (1] ol o

K (9) . (n | TR MR IR T AMES
FREPT IR m SR, jvkl/'\%/ﬁﬂx%ﬁﬁﬁa‘/\ﬁa‘



120 A

43 4

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

HERE LI/ B

3
5 G5 /(\0“ m")
- xM i ’/‘&
‘ﬁ\ﬂ/‘ ﬁ

Bl 1 ARSI IR RO A2 B
S EEHEIR (AR Z B R
Fig.1 Relationship between the number concentration of soot
aerosol particles/transmission distance and link

attenuation ( color scale)
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