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Abstract: The scattering phase function is an important parameter for studying the optical transmission
characteristics in aerosols. Four approximate scattering phase functions commonly used in Monte Carlo
simulations in atmospheric radiation propagation were compared. Aiming at the problem that the
parameters of the Two—Term Henyey—Greenstein (TTHG) phase function were difficult to determine, a
TTHG scattering phase function based on particle swarm optimization was proposed. This function can
well fit the Mie scattering phase function, especially at backscatter angles greater than 90°. Compared
with the phase functions such as HG, HG* and RHG, the phase function proposed in this paper can
better approximate the actual scattering and obtain more accurate Monte Carlo simulation results.
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Tab.1 Parameters of the approximate scattering

phase function

Type of scattering phase function Asymmetry factor(g, g*)

Mie 0.695 6

HG 0.695 6
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TTHG 0.714 3, -0.760 6

Xof LU HICH A BRI B, A5 B 4 R LS AR R ECRD
Mie S AH BB X L, W0 1 B, 78 D B4 1
T KT Mie BUSHRRME B G 3 A A B8 5 1 0°
BF 30T 19 /0N £ BE I T S AN 180° B I 9 I 1) AR 4R
o, RS XS FRME A HG (HG* \RHG = F 3T LI AH R
5 Mie ST AH R B 25 5 B OR T 0 LR 2% LT

WA TTHG 5 A R 80O 505 1) T /I 1 B2 i 1) 18055
A=660nm
10
= Mie
1 9% HG

g L Py ~ HG*

3 [ . — RHG

ERT \ "y, — TTHG

u - 2 -.I}l:r:- TPl

I

N *”*_av**’

0 40 80 120 160
Scattering angle/(”)
Bl 1B — R R T A B O ST AH R R [
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Fig.2 Flow chart of the particle swarm optimization algorithm
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Tab.2 Parameters of TTHG phase function

based on particle swarm optimization
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