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Abstract: The effects of reflective index and particle size parameters on optical properties of atmosphere
aerosol particles were studied by using Mie scattring method at the wavelength of 0.65 wm over small
scales. The influence of the imaginary part of refractive index on the aerosol particle scattering phase

function was analyzed. The results show that, in the small scale, the light scattering properties are
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sensitive to the refractive index and size parameter. The influence of the real part of refractive index and

size parameter on non—scattering angle optical parameters is a degree of symmetry. It was also found that

in the special position of the scattering angle, no matter the single particle or polydisperse particles, the

scattering phase function are independent of the imaginary part of refractive index, scattering phase

functions of different imaginary part of refractive index have an intersection point in the forward direction,

the intersection point takes Gaussian distribution with the increase of particle size parameter. With the

increase of particle size parameter, the intersection point would move to the small forward direction, and

gradually become discrete. This work is of reference value in studying the scattering properties of aerosols

and their climatic effects.
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index and particle dimension
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Fig.6 Mean scattering phase function with different imaginary

part of the refractive index and mean size parameter

Bl 6 45 TR RS ER O 1.52 B, R [E] 4T
SRR BT P RESECT SOB R F RT3
FRUR A R, IAIE 6 1T LU Y 37 56 3 ki 5 bk 1 1
ST K7 RIS A BRI 5 M B R RN ) %
J5 1), B A RS B 5 ST 2RISR A R ECTE I T O
5 1 (A HICE SR BEE ORI A T ) A O T 3 TR
B, AN TR S 55 SR 10 110 - 25 S AH R BRI SR
FETERE ., HLAC S5 B A O AR B (B R S50
R 1) /T )N T 1 RS B

7 25 T A8 S B R IO A A Y R 2
Br A S K m A 2R |, T LLE X T
ZAYERLFRERSGE, S50 B R SRS BORL 9 A8 1
AR IEA — 3 B FEAAT A v 0 pR AR A1 3K ek 1
A A B T AR AR, RS PR R R R £
Fp AR AL 250 B R Geki T R T80
Pr i R AR S5 R B — 2 S E M

fH,
. —s—Crossover point
_ 8oL { —Gauss fit
S
Z 60f -\
2 s
Z 40t Y
.

20 .\‘\.NT
0 2 4 6 8 10 1
Mean size parameter
Pl 7 AN [R5 240 R 0 - 327 S A o A5 0
B A R 3 R 28 x iR Ak

Fig.7 Dependence of the crossover point of mean scattering

phase function with different imaginary part of refractive

index on the mean size parameter x of aerosol particles

3 4

3R M Mie LSS EE &, TR TNRES |
VI FL, BRIE R BORE 1 B HOR R (LR T D AR
5 IR A AN KR PR R o B0 BEST S 5
REEZHE, @ it L, RRIRET,
P 5 AR BRIE AL T B R )52 Wi A 70 6 A LS 22
S o X T 55 R SORE T, IS RS AR T B R
W IR T AT CRCR I T | A XERR 75 i 77 AR5
T AR B2 Y R PR, AN R T B (BT B R SRR AR
INIAFAEE 28 5, TR BEE 5 3 Jg B A 384 A, ol
TRLT A phy 55 WAL 1] SR WAL, B o] AR
HORL T BT CRCR N 7 BCSCR N  AAR IH T
TEAAD P BUFEAR R Y RAE, U S BRI SR
L BTSSR S 8 TS 2 K o T R AR A
Pt i, G SR AN X AR R 1A B A o K
8 AAEL, PRLHONS [R]— AN X AR IR, AT REAF A6 P Aot L
ESE 2L MNCIPNANY E T S A N S e 3 A R Y 3
RIS S 158 7 T8 3k JIGR2 i) X v o0 B 8 %o L
EHEH DX oRE TR R It T 27 R pE 5T e
R, XTI BRI 22 93 BORE 5 R G, A [l 3 5 5
VB R SRR T BRI A PR BT AR — 28, H
BEF KL RE SRR, 52w B BN A E(E
AT /NATT MRS E LB TR, K fiES
Ry JUE SRR @A, SR 1
JEEREF B O A — i BT 3L, PRI R
AL FEE ASCEEE ) TR SR BT A IS R A 22 e R A 0
WIEFES RN UA —ENSHE L,

[1]  Yan Fengqi, Hu Huanling, Zhou Jun. Measurements of number
density distribution and imaginary part of refractive index of
aerosol particles[J]. Acta Optica Sinica, 2003, 23(7): 855-859.
(in Chinese)

) R, W, A5 ORI TR T R B AN 3
R A RE[T]. Je4s AR, 2008, 23(7): 855-859.

[2] Li Xuebin, Hu Shunxing, Xu Qingshan, et al. Characteristics
measurement of extinction and refractive index of aerosol
particles[J]. High Power Laser & Particle Beams, 2007, 19
(2): 207-210. (in Chinese)

ZEEEM, WIUARE, AR L, 4. KA B e P R

1211001-6



% 12 21

TNk TAE

www.irla.cn

% 46 %

[3]

[4]

[5]

[6]

[7]

[8]

[9]

R[], SREOL SR F R, 2007, 19(2): 207-210.

Li Xuebin, Xu Qingshan, Hu Huanling. New method to
deduce imaginary part of refractive index of aerosol with
double —scattering angles laser optical particle counter [J].
Acta Optica Sinica, 2007, 27(3): 391-394. (in Chinese)
2R, TR L, WIWRER . XU f ot B I
JBE A7 565 < B D5 B T S D). 24T, 2007, 27(3): 391-394.
Yamamoto G, Tanaka M. Increase of global albedo due to
air pollution[J]. Journal of the Atmospheric Sciences, 1972,
29(8): 1405-1412.

Cong P H, Robles —Kelly A, Hancock E R. Shape and
refractive index from single —view spectro —polarimetric
images[J]. International Journal of Computer Vision, 2013,
101(1): 64-94.

Yang B, Yan C, Zhang J, et al. Refractive index and surface
estimation using  passive

roughness multispectral  and

multiangular ~ polarimetric ~ measurements [J1.  Optics
Communications, 2016, 381: 336—345.

Zhao F, Gong Z, Hu H, et al. Simultaneous determination of
the aerosol complex index of refraction and size distribution
from scattering measurements of polarized light [J]. Applied
Optics, 1997, 36(30): 7992-8001.

Zhao F. Determination of the complex index of refraction
and size distribution of aerosols from polar nephelometer
measurements[J]. Applied Optics, 1999, 38(12): 2331-2336.
Liou K N. An Introduction To Atmospheric Radiation [M].
2nd ed. Liao Guonan, Guo Caili, Zhou Shijian, Transl.

Beijing: China Meteorological Press, 2004. (in Chinese)

[10]

Liou K N. KA H4 FIe[M]. 2 L. BEE, WEmW, &R
fil, P dbat: R MR, 2004,

Wang G, Chakrabarti A, Sorensen C M, Effect of the
imaginary part of the refractive index on light scattering by
spheres [J]. Journal of the Optical Society of America A,
2015, 32(7): 1231-1235.

[11] Zhang Xuehai, Wei Heli. Forward scattering properties of

[12]

[13]

[14]

1211001-7

spherical particles based on the geometrical optics method
and Mie scattering [J]. Infrared and Laser Engineering,
2015, 44(5): 1485-1490. (in Chinese)

AR, BAG B RE T LAR G 2 AR 6 1 BRI R T
ARG RR TS AR (0. 2050 50 TR, 2015, 44(5):
1485-1490.

Zhang Xuehai, Wei Heli, Dai Congming, et al. Influence of
aspect ratio on the light scattering properties of spherical
aerosol particles [J]. Acta Physica Sinica, 2015, 64 (22):
224205. (in Chinese)

SR, BB, S, SF. MRCIA) Lb R BRSOV IBORE - H
SHRRVE BRI [T]. P BEAAR, 2015, 64(22): 224205,

Lock J A, Yang L. Interference between diffraction and
transmission in the Mie extinction efficiency [J]. Journal of
the Optical Society of America A, 1991, 8(7): 1132-1134.
Gong Chunwen, Wei Heli, Li Xuebin, et al. The influence
of the aspect ratio to the light scattering properties of
cylinder ice particles [J]. Acta Optica Sinica, 2009, 29 (5):
1155-1159. (in Chinese)

BN, BLA B, AR, SR HE) R RARIR K Aok O
BRATRRPE B2 (7). D62F 23, 2009, 29(5): 1155-1159.



