H424% H 8l i il ot Vol. 42, No. 8
2015 4F 8 J CHINESE JOURNAL OF LASERS August, 2015

T RN eR 05y BEMUBLR: A 18 0L 21 A0 5501 14 fan e

AW BAX £ B A B NN £ % B33

AR TR 2R A 2 e, V195 Bt 211101

TEE RS Monte Carlo FOGAL R RITY il S o 2 A A IORE BE | HCHE BICR A R AR A2 AL RFAE 35 18 7 A pR 55053 B A
SRAETITEE A T HAEO M S T AT . SR Monte Carlo 77 540 T AEAEBRIZ WD AR A B, 1.06 um ZLAMEOG 5 I 256
S5 SR AL 16 I ) AR AL L I Henyey—Greenstein(H-G)AH b8 BUR A 5 AH bR B4 21 R A 5 %2 1) Monte Carlo #548)
ST T IRE . (5 FLEE AR T 5 A R B A3 B IR A 7 58 T b 2 AR AT R R SR A 152 25, 2 i 2 TRD R A Rl B
55 H=G AR R B AL 1 BTH0L 25 SR AR LU L SR ) H=G A ek BT 900 00 375 5 23 Ot 40K, S S5 23 Ot =, L Bt 2 98 K, TG 87 248 23 Al 2
B 2 38K o 55 R pR VB S0 R RE AR DL 25 S AH B, T T 37 S R i 2 (1L B IPE S A R 4 R O R I

KRR BOCGE M REG 4 BUMACR R ZLAMEOG L% Monte Carlo

HESES P426.3+]1 XEFRIRES A

doi: 10.3788/CJ1.201542.0802008

Laser Transfer Properties of Aerosols at Near-Infrared Waveband
Based on Sectional-Weighted Sampling of Scattering Phase Functions
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Abstract To improve the simulation accuracy of scattering process in Monte Carlo radiative transfer model, a
phase function sectional-weighted sampling method is put forward based on the characteristics of scattering phase
functions, and its accuracy and feasibility are validated subsequently. Transmissivity and reflectivity of infrared laser
(1.06 um) in non—-spherical sand aerosol are calculated using Monte Carlo method. Its results are compared with
those of Henyey— Greenstein (H-G) phase function sampling method and phase function uniformly-sampling
method. Simulation results show that, phase function sectional- weighted sampling method can improve the
calculation accuracy of scattering angles obviously and reduce the sampling error of phase function. Compared with
H-G phase function sampling method, transmissivity calculated by H-G formula is underestimated, while reflectivity
calculated by H-G formula is overestimated, and the deviation of two methods increases with the increasing of
propagation distance. Compared with phase function uniformly sampling method, the relative error of transmissivity
increases with the propagation distance increasing, while the relative error of reflectivity changes oppositely.
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Table 1 Comparison between statistical results of the two methods for 3000 times of sampling

Sectional-weighted sampling method Uniformly sampling method
sh Relative difference of phase Difference of scattering Relative difference of Difference of scattering
Shape
P function /% angle /(°) phase function /% angle /(°)
parameter
Standard Standard Standard Standard
Mean value Mean value Mean value Mean value
deviation deviation deviation deviation
alb=0.5 -3.43x10™ 0.0079 0.0324 0.2153 -0.0023 0.0133 0.1604 0.3448
alb=1 -0.0024 0.0139 0.0818 0.2547 -0.0053 0.0420 0.3160 0.9121
alb=2 0.0021 0.0102 0.0144 0.2598 0.0022 0.0158 0.1258 0.3997
D/L=0.5 -0.0018 0.0108 0.0824 0.2359 -0.0036 0.0178 0.1301 0.5155
D/L=2.5 0.0018 0.0113 0.0257 0.2897 0.0018 0.0173 0.1411 0.4457
e=-0.1 -0.0023 0.0137 0.0995 0.3498 -0.0287 0.0467 0.6756 1.0002
£=0.15 -0.0022 0.0167 0.1073 0.2253 -0.0307 0.0388 0.6187 0.8204

3.2 Hytfkiid 289 Monte Carlo {5 B &L
Monte Carlo 77 1% 7153 25 5L 2 BEHLAZ 2 A GE 7130 AL, D PRIE 25 SR v i 1 |, B 2 30 IR 400 45 R i AR 1 IO
TR =104, A5 10 3 BT A B, A2 B R 1k, T30 R 5 U0 1000 WK, Ge i Hopbr i 22, in 3k
2R EERR W E PR R R AT AR R E 0 BB AR N R SR BEZ LA 107 R AL .
422 Monte Carlo BE48145 5 5 PEMIR (15 5 4 - 24 {8)

Table 2 Stability test of Monte Carlo simulation results (the average values are shown in brackets)

Shape Spheriod particle(a/b=0.5) Cylinder particle (D/L=0.5) Chebysev particle (£=0.1, M=4)
Transmissivity 0.0008 (0.7043) 0.0013 (0.7045) 0.0014 (0.6024)
Reflection rate 0.0009 (0.0989) 0.0010 (0.1012) 0.0011 (0.1932)
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(¢) transmissivity and (d) reflection rate for cylinder aerosol; (e) transmissivity and (f) reflection rate for Chebsev aerosol
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(a) Transmissivity; (b) reflection rate
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