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Abstract: Aiming at the Stokes scattering matrix of smoke particles, an experimental setup was designed and built with an
electro-optic modulation, a quarter waveplate, polarizers and a lock-in amplifier. Through the setup, the angular distribu-
tions of the Stokes scattering matrix were measured for the smoke particles generated from smoldering cottons, flaming hep-
tane and smoldering sandals. The results show that the non-sphericity of smoke particles, especially the gray smoke parfi-
cles, plays an important role on the light scattering. There are some shortcomings for Lorenz-Mie theory, which is based on

a spherical model, to analyze the light scattering by smoke particles. In this case, it is suggested that non-spherical models

are required to analyze the characteristics, e.g. intensity and polarization etc, of light scattering by smoke particles.
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Fig. 1 Measuring principle of experimental setup for light scat-
tering by smoke particles

EEEPMAATTE, TRPFEPRTEENAGH
e S8R E SR ot R A, X B R
B R  BR T A BT W ], e b B AR BT
WEE 1/4 B SRR A

B 1 45 T ML Stokes #i5TAE RESE K B IR
KR EE.

B FobH AT R BN ERULA LR,
B3 (4) Z2 38 BUAE St Stokes M BHIEE 1 o3 &
re(g) , mEEMER3 M EHITEHENE. B
I, WA TG i AR 6 ST B 3 B R R b RS e i
B e 7 B, AT B2 1y Stokes #HU5HE M HH Y B T
R, RAESADCBS LR ST H . Hid 8
FeAFIER RS, FRE AR o KB ANEHE
BB, B =B DL R, SRR, 15
R E RTINS ES A ' '

re(0) =c,[DC(H) +1.0383S(6)sinw

+0.8635C(6)cos2wt] (4)

XF e, IEE, 5 AR Stokes ZE B4
MMXSEAE X, DC(0) ABHNESHWERT &
BNeaE, S(0) MBUH A5 S —PE I, C(0) Nl
SHESHHriEE. DC(6) S(6) 5 C(6) ha&
T HEER L BLST 1Y Stokes BLEHERETTE. Kb, HR
48 DC(o) fBEd HMB KR EENE, T —Frig
¥ S(0) 5 Bkl C(0) MHEE T B K4% it
Frim)b R L.
2.2 EERZEM

1 T ok KRR R D A B A R, D T IR
R R I 3h 45 7K (R A BE B B DB T B R B
W, LR E PRS-t A e ER
— B #US A b R ST s B A E] i AR AL 2K, X
BUSH SR M AR B T HRBOR A 3, B TR
B fERE R ML BRI RS E YE R VE L SRR

fRd A Ak RIS

A2 MERLERERTE S GERRER
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Table 1 Descriptions for the generations of three kinds of
smoke particles
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Fig.3 Measured maitrix elements (e. g. F;, (8) et al.) for
three kinds of smoke particles
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Fig. 4 Measured matrix elements (e.g. F;(8)/F,;(8) etal.)

for three kinds of smoke particles
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