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Fig.1 Equivalent refractive index’s real part, imaginary part, relative error of absorption and
extinction efficiency wvs size parameters at four different volume ratios
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Fig. 2 Relative error of phase function P vs Fig. 3 Relative error of scattering matrix element Dy
size parameters at four different volume ratios for three size parameters 0. 2, 2.0, 20 at f=0.1
B2 AEEBRETaMBEEERES B3 % f=01,z45K%0.2, 20120864,
REZENHEMLRXR BN R B AR X R 2 B U A B R L
B, BB R R SIS RORL T T R BGE A A e, R BRI A R T A EERN.
3 % ®

2% 3C DL BB AR K X P R AR 4 R G PR R A B A BRSO BB T R B R AR L A SR B T AR AR R AL SR
TUSHITHEHREERAARSRWEHBRIABRNRBESBERAGWERE FE MRS BRKS
BERETFHABESS RSB THSERERRHTTH LA, SRZH - NRBREERRE TS .7
RS X (z<<1),f=0.01, 0. 1 i, RRENFIRFESH T HEAR RN EHER L, HREAKT S, EHR A
WA X FLEHE X (c>200 1,4 FREEBRE T EERRERSHERESHT SBEMBL AKX B
X (1<z<<20) RAEXTIRE . MR R BT G AR LB AR G £=0.5, 0.9 8D, RICBEEF BB RE
FRSHMERBF, Hit, 5 — 8Bt TRN AT & EBRE RS BOR T H #0580k B, 72538 %
WY REF S BRAKDHER T, — AR IR T FRITH R,

B 30 ) 5 5T IX o , BT R A A A X IR 2 AR LR R BB SR B F K8 2, 3F LR R RIE S 2R3 KT 3%
ROHESHME—RIRZE. XA AR, YR ES KRR, AT R 28R IR B2 AUEA B 8 M
B E B E, B, e B R o, R TR Sl i BT, A BB RIE R AR TR

F oAb, R T X AU 8 R AN 4 A 0 6 B R, SR LR B RIS 4 B B9 B A BUUR BORL T
MRX R FET TSRS ROERAEMTEE. BR . LHRPHRIKIBFRSHZSHEELR AT KL AN
BN EREERTZME. Bl M EBEBEBRFARNETEHRITRARDN, LIER T LK
SR BT W BT AR

B O AXAEEMHEFERT Owen B. Toon AE KA BAMH BT, EI 0 R HE.

SEH:

(1] #md. BAKRSELGRASHEESHMT] a4 5% TH, 2006, 35(2):130-134. (Rao R Z. Combined effect of turbulence and ther-
mal blooming of laser propagation in atmosphere. Infrared and Laser Engineering, 2006, 35(2):130-134)

(2] WEPW, EHA. BLEB RIS RUBHEEROBEHESHI] BBOLEB TR, 2006, 18(5);720-724. (Huang Y B, Wang Y J. Effect
of the measurement errors of atmospheric parameters on the laser propagation effects. High Power Laser and Particle Beams, 2006, 18(5) :
720-724)

[3] Levoni C, Cervino M, Guzzi R, et al. Atmospheric aerosol optical properties: a database of radiative characteristics for different components
and classes[J1. Appl Opt, 1997, 36(30):8031-8041.

(4] #iRE.SE . RE PEABE THERSBEBRETHERBRENTL KB, 1991, 15(3),18-23. (Hu H L, Xu ], Huang Z. Charac-
teristics of imaginary part of aerosol refractive index in some places of eastern China. Chinese Journal of Atmospheric Sciences, 1991, 15
(3):18-23)

[51 Buseck P R, Posfai M. Airbome minerals and related aerosol particles: Effects on climate and the environment[J]. Proc Natc Scl USA,
1999, 96(7):3372-379.

[6] Hasegawa S, Ohta S. Some measurements of the mixing state of soot-containing particles at urban and non-urban sites[J]. Atmospheric En-

vironment , 2002, 36(24).3899-3908.


http://www.cqvip.com

PO 00 http://Awww.cqvip.com]

1070 - wmO¥M X 5 B OF X %£19%

(7] P IMNRESEER TSRS 1]. ¥4, 1996, 16(8):1099-1108. (Rao R Z. Equivalence of light scattering by external
mixture of atmospheric aerosol particles. Acta Optica Sinica, 1996, 16(8):1099-1108)

[8] Aden A L, Kerker M. Scattering of electromagnetic waves from two concentric spheres[J]. J Appl Phys, 1951, 22(10) ;1242-1246.

[9] Toon O B, Ackerman T P. Algorithms for the calculation of scattering by stratified spheres[J]. Appl Opt, 1981, 20(20) :3657-3660.

[10] Wiscombe W J, Mugnai A. Scattering from nonspherical Chebyshev particles. 2: Means of angular scattering patterns[J]. Appl Opt,
1988, 27(12) :2405-2421.

[11] Kattawar G W, Hood D A. Electromagnetic scattering from a spherical polydispersion of coated spheres[J1. Appl Opt, 1976, 15(8) ;1996-
1999.

[12] Fenn R W, Oser H. Scattering properties of concentric soot-water spheres for visible and infrared light[J]. ApplOpt, 1965, 4(11) :1504-
1509.

(13] BRA. BB LA Stokes ZRFIH R BB RITHIERMES AN —F (D). 4. FEHEREEBOLEEEIRTRRN.
1989. (Zhao F S. Determination of the complex refractive index and the size distribution of atmospheric aerosols from measurements of scat-
tered light. Hefei; Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, 1989)

[14] Barakat R, Buder T E. Remote sensing of crosswind profiles using the correlation slope method[J]. J Opt Soc Am, 1979, 69(11):1604-
1608.

Equivalence of light scattering by strong absorbing
aerosol particles in internal mixing state

HUANG Hong-lian, HUANG Yin-bo, RAO Rui-zhong
(Center for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, P. Q. Box 1125, Hefei 230031, China)

Abstract: For a monodispersion of water coated carbon particles in internal mixing state, the validity of equivalent refractive
index for describing the internal mixture of aerosol particles with different complex refractive indexes is analyzed by their scatter-
ing efficiency and phase function. The equivalence of extinction efficiency is good in Rayleigh scattering’s range and geometrical
optics’ range at different volume ratios of the carbon particle to the mixture, but the equivalence is not good in the range of Mie
scattering. When the volume ratio of the strong absorbing material, carbon particle, is greater than 0. 3, the equivalences of ab-
sorption efficiency and extinction efficiency are good. However, the equivalence of phase function is poor at different mixture rati-
os besides the range of Rayleigh scattering. Therefore, it is easy to obtain the particle’s equivalent refractive index according to
the scattering and absorption properties of aerosol particles, while it is still difficult to get the reliable equivalent refractive index
by the phase function in light scattering techniques.

Key words: Atmospheric aerosols Light scatterings Internal mixing; Equivalent refractive index; Equivalence
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