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Fig. 1. (color online) Polarizaition influence of light at different real parts of the refractive index: (a) Real

part of refractive index 1.31; (b) real part of refractive index 1.45; (c) real part of refractive index 1.55;

(d) real part of refractive index 1.75.

064205-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 65, No. 6 (2016) 064205

4.1.2 IR F R BIREG R

P 5 2 R A A T O 4R 52 WD ) 7 L 45 SR
K2 o, Ferp i 2 S v 1.31, Jr i R R
#1°40.005, 0.05, 0.01 #10.5. ME2 (a)—(d) 741,
W AR BT S R R RGN, ARERTE AN ERTEAL 51
Z R EIBEIRGS, RN R, HEm R 45
NIEAE. X — G0 i T 2 IR S RO B 4
5ok 2 Rl FS WSO 0 KN, S PRI T T S AR
TS SRR SE , UG I FE AR [RI R4 RN BRAA 55 3% 1 45
RICTC FR D) B 1] P A9 o A 10 28 T e S e 1) 3 AR A
[e] g 251,

4.2 FEREMHIKK FBHYF B X R IR
HISZIE

M 1.3140.05 I, W70 K PR ER
KERTERL A AR50 5 9 0.5, 0.8, 1.0 F1 1.2 i
XHmIR 2, 25 B an i 3 Frs. K 3 al4n, B
BRCEAARIHM, BRIERLT 28 Rk 12840 AH b T
WRERRL T 52 B 55 L A PR IR 7 3075 15
S5 A1 R 120° B IS H B0 2R R FEE P e KA, T BRI

L AmIREE

LR hi

60 120 180
HUH A

B2 (TR ) 7o 3 R i 28 A X S AR 1 5
R 0.1 (d) it Ze iR 0.5

FLF IIE 150° BT H 304 i 9 22 0 de KA. X —
R AR AT BUFH R IX 70 BRI S5 R BRORL 1.

4.3 RFRRTELRIREIR T

N T FORL TR AR, RIRE AL a/b X 4R i 1
oW, R K (a/b = 1/2) 1 BR KL T K P
(a/b = 2) WEERKL T 5 BR B AL T 12 A [F B M 1
DN ERRIRE I ZE S5 6, Rom N

o= | - P

Hrp, PsONBRIERLF N RIRE, PEofhEkR+ 1
A AmHRSE.

PLIE 2 (a) S 0475 45 RN, 6 B 54
W 1 P A, AR U AR R R R 20° 18— AN R A
K, 00.5, 00.8, 01.5 Mo 73 Al NBEMEL 2 0.5, 0.8,
1.5 Kk 2 HERE b7 £ e ik B2 Al 2 {A.
A THL, HHEUE AN T 60° B AER R ERIE KT
ZE S IR AN UL, D00 FE S R AR BRORE 30 T (7] HCH I
% Mie H#iCR B2 18 [RIFE AT DLR & Hh g B JE BRI A
BRRL TR E O, X—IRAER 11— 3 h3fh

0.5
+a/b:05
0.4 = a/b=0.8 AN
a/b=1.0
0.3 *-K_a?lg:%.g
——a =2.
B oo / JR\Ya
5
% 0.1 ——
0
—0.1
(b)
—0.2
0 60 120 180
W A
1.0
d
0.9 @
0.8 m
0.7
M 0.6 ’ \
= J Y
$ o/ \
K 04
——a/b=0.5
0.3 +¢122:0.8
§ a/b=1.
0-2 ——a/b=1.5
0.1 ——a/b=2.0
ow -
0 60 120 180
B

(a) 5T 0.005; (b) Friff ZHEEH 0.05; (c) Friff %

Fig. 2. (color online) Polarizaition influence of light at different image parts of the refractive index: (a) Image

part of refractive index 0.005; (b) image part of refractive index 0.05; (c¢) image part of refractive index 0.1;

(d) image part of refractive index 0.5.
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Table 1. Difference in the degree of linear polarization between the ellipsoid and spheroid particles.

Scattering angle 20° 40° 60° 80° 100° 120° 140° 160°
00.5 0.0056 0.0056 0.0391 0.1437 0.181 0.162 0.011 0.1894
00.8 0.0003 0.0045 0.0318 0.1126 0.0055 0.0207 0.0122 0.2191
01.5 0.0002 0.0016 0.0192 0.013 0.0659 0.2669 0.1177 0.3903
o2 0.0018 0.0043 0.0207 0.1905 0.3148 0.179 0.2046 0.3866
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0 60 WO 120 180 radius/pm reflective index reflective index
Sand-dust 0.6 1.53 0.008
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KR a/b = 0.5; (b) FFMERIE a/b = 2; (c) HIE Marine 4
0.5 1.381 4.3x10
a/b=1 aerosol
Fig. 3. (color online) Polarizaition influence of light at Carbonaceous 0.37 175 0.44
different effective radius: (a) Prolate spheroid a/b = aerosol ' ' ’

0.5; (b) oblate spheroid a/b = 2; (c) spheroid a/b = 1.
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Abstract

There are many non-spherical particles in the sand-dust and carbonaceous environment of the natural world, but
this kind of particles are in most cases approximated by the spheres in the description of the transmission process, which
cannot reflect the actual state of the transmission through the particles. For this reason, on the basis of polarization
characteristic of spherical particles, a further research is made on the polarization characteristic with different refractive
index, effective radius, particle shape, and other parameters of ellipsoid particles. When the non-polarized light is used
as the incident light, the T-matrix method is applied to the simulation of the transmission process of the non-spherical
particles, and the power-law size distribution is used to describe the size distribution condition of the particles, which
is the most effective method to show the whole process of light scattering through non-spherical particles. With this
method, the polarization characteristic after the transmission of the ellipsoid particles and the polarization differences
between the ellipsoid and spherical particles can be obtained, and at the same time the examples of the sand-dust, marine
and carbonaceous aerosols are given to show the validity of the results. Simulation results show that the smaller the real
part of the refractive index and the larger the image nary part of the refractive index, the less obvious the polarization
character differences between the ellipsoid and spherical particles are. When the effective radius of particle increases,
the DOP (degree of polarization) variation of the spherical particles is more obvious than the non-spherical particles,
and the maximum values are at the positions of the scattering angles 150° and 120° respectively. When the particle
shape is different, the differences between the ellipsoid at diverse vertical-to-horizontal ratio and spherical particles are
not obvious if the scattering angle is less than 60°, and when the vertical-to-horizontal ratio of the ellipsoid particle is
reciprocal, the polarization character of the two kinds of particles becomes the same. Through the analysis above, in the
process of transmission, in most circumstances the ellipsoid particles cannot be approximated by spherical particles for
computation, and the parameters of the refractive index, effective radius, shape of the ellipsoid particles can all influence

the polarization character.

Keywords: nonsphericity, ellipsoid particle, polarization character, T' matrix
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