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New forward scattering model for polarized light propagating in atmosphere
MA Li-zhen; SHI Peng;ZHANG Wen-zhao;GU Yong-jian
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Qingdao 266100, China

Abstract:

A new physical model for forward scattering of a polarized light beam in atmosphere transmission was
established. Based on incoherent light assumption, double and multiple forward scattering theories were
derived. To the symmetrical system, the effective Mueller matrix of the forward scattering of polarized
light was obtained. It is shown that only seven matrix elements are independent, nine matrix elements
are obtained by rotating independent elements. To validate the scattering model, the effective Mueller
matrix of the forward scattering of polarized light in 10km atmosphere transmission were simulated with
Monte Carlo method, it is proved that theatrical and numerical results are in good agreement.

Keywords: scattering Mueller matrix Monte Carlo method Stokes vector

BRHM BEH W kA H N
DOI:
A TH :

WIESE: S 973-), &, Hikerm A, WLEu5eE, P, 32N RDGE 5 T TAE.
1 2 15 A
{E# Email: zjimlz@ouc.edu.cn

EEPEN
[1] ALLEN R J, PLATT M R. Lidar for multiple back-scattering and depolarization observations [J] .
Appl. Opt.,1977,16:3193-3199.
(2] RERHE, WUAT A, BRI E 566w 2 MR ERT ST [0 4B %44Kk,2008,57(8):5323-5332.
CHENG Tian-huai,GU Xing-fa,CHEN Liang-fu,et al.Multi-angular polarized characteristics of cirrus clouds
[J] .Acta Physica Sinica ,2008,57(8):5325-5332.(in Chinese with an English abstract)
(3] JasaE s, &R R K, 55 oK i i B (5 S Rk e [3] 24k, 2008,12(2):322-330.
ZHOU Gua-hua,LIU Zhi-gang, LIU Qin-huo, et al. Polarization information of ocean color remote sensing
[J] . Journal of Remote Sensing,2008,12(2):322-330. (in Chinese with an English abstract)

¥ RIhhe
AIAE R
F Supporting info
k PDF(1473KB)
F [HTML4: 3]
b 22 CHR[PDF]
(=T
M55 [ 15t
b AR SCHER A I
F AT
BN HE AR
b5 A
F Email Alert
b ST R 5
b D0 0 R
b I T
F Muellerff [
F Monte carol /7 7%
b Stokes’K i
(T
S
k5K E £
b LK 3
F Article by Ma, L. Z.
F Article by Shi, P.
F Article by Zhang, W. Z.
F Article by Gu, Y. J.




[4] J KARLSSON H A, SWARTLING J.Light sca-ttering by multiple red blood cells [J] J. Opt.Soc. Am.
A, 2004,21:1953-1961.

[5] MUELLER D W Jr, CROSBIE A L. Analytical expressions for the radiation emergent from a scattering
medium exposed to a polarized laser beam [J] . Journal of Quantitative Spectros-copy & Radiative
Transfer,2000,67(6):395-428.

[6] MUELLER D W Jr, CROSBIE A L. Three-dimensional vector radiative transfer in a semi-infinite,
Rayleigh scattering medium exposed to a polarized laser beam: spatially varying reflection matrix

[J] .Journal of Quantitative Spectro-scopy & Radiative Transfer, 2002,75(1):423-453.

[7] CAMERON B D,RAKOVIC M J,MEHRUB-EOGLU M, et al.Measurement and calculation of the two-
dimensional backscattering Mueller matrix of a turbid medium [J] .Opt.Lett.,1998,23:485-487.

[8] BAITEL S, HIELSCHER A H. Monte Carlo simu-lations of the diffuse backscattering Mueller matrix
for highly scattering media [J] . Applied Optics, 2000,39(10):1580-1588.

[9] RAMELLA-ROMAN J C, PRAHL S A, JACQUES S L.Three Monte Carlo programs of polarized light
transport into scattering media: part | [J] .Opt. Express, 2005,13:4420-4438.

[10] RAMELLA-ROMAN J C, PRAHL S A, JACQUES S L.Three Monte Carlo programs of polarized light
transport into scattering media: part Il [J] . Opt. Express,2005,13:10392-10400.

[11] HUGHES R J, NORDHOLT J E, DERKACS D, et al.Practical free-space quantum key distribution
over 10km in daylight and at night [J] . New Journal of Physics,2002,43(4):1-14.

[12] KURTSIEFER C, ZARDA P, HALDER M, et al. Quantum cryptography: A step towards global key
distribution [J] . Nature, 2002,419(6906):450.

[13] CHENG Z P, YANG T, XIAO H B, et al. Ex perimental free-space distribution of entangled photon
pairs over 13km:towards satellite-based global quantum communication [J] . Phys.Rev.Lett.,2005,94
(150501):1-4.

[14] De HAAN J F, BOSMA P B, HOVENIER J W. The adding method for multiple scattering computations
of polarized light [J] . Astron Astrophys.1987,183:371-391.

[15] MIN Qi-long, DUAN Min-zheng. A successive order of scattering model for solving vector radiative
trsnsfer in the atmosphere [J] . J Quant. Spectrosc Rad Tran.,2004,87;243-259.

LI EN Ve e

1. GRERIERTT A b B/ BT . P Sadt WO i g 1 Bl B A A B 2 HT [9]. IS, 2008,29(4): 580-
584

2. PNEENT ARSI A G AR ORHE L RRDEET I R (UK Jones A FE[I]. DS, 2005,26(1): 12-
15

3. BN VL A ARBRIERL T B G 1 2 e i PERIF ST [9]. IO, 2007,28(3): 358-362

Copyright by [ %2%



