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Discussion about angular distribution of Brillouin scattering intensity

GAO Ying, YANG Ke-cheng, XIA Min
(Naional Laboratory of Laser Technology ,HUST ,Wuhan 430074",China)

Abstract : The intensity and angular distribution of Brillouin scattering have.got much attention with the development of light
scattering detection technique , especially in ocean detection with BrillouinStattering. The Brillouin scattering cross section is
deduced with classical electromagnetic theory, and improved when we" combine quantum electrodynamics with classical
electromagnetic theory. At last , both ways in depicting the physics processiof Brillouin scattering underwater are compared and

discussed intensively.
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Fig.1  Angular distribution (normalized) of Brillouin (dash-dot line) and
Rayleigh (solid line) scattering

BUNIE R 28 JLPR 27 -2 2448 a2k
7 [& S BRI HG R B T R Hh R RBAS 2 AR B IR
A 13 B 2 R 058 5 ey 117 L2 2R A A i TR A
% 0 A S s A SN AT AT i TR T AR
XEFRAE LN i ORI AR 22, BT 10 A 170 RS L P2
O AT B A PRS2 BB R T P B 2 B A
AU AT RH E BT T et TR A BT 5

AR BT I R U B AT o 6) 1X—
DR A T 21 B 7 (A A Y LR B RETR S
AHIDGH R AL Y PO AR, FE S O B S A A T
) RO o BB T 8 SN -

a(0) = 1R o (6)
HH (4) 25 A B E oA
o0 = 2 KV I se2 v ) =
T2 16726 ? B

; a(0) (1 + cos® 0) (7

A, o(0) HUEH M 0= 0 BB o

(7) RO A B P R T 2~ 20 LSOt 2 7
IR R A (R H A TR e A=) A
PO AT IR RURAE 90 AL ZE AT X R o 22 B 37 3
B A = UR AR R IR A A R B A5 5 58
BRAEOL 2 hoo JE ORI IO 96432 38 [0 BT, 1 i 1
AR X, 28 ) B S PE TR RIS 2
RO ho SERI D67 B ROV 825 A REFH]
A BN ER R 7B 08 (11919, 727/ R A SR E-VA S b= G R k) D
T TR - R A S ORARRES 1

4% N I I | O I

N7 BRI bR UMARF & IS 2 R FE R
WA B eSS & R MR i s A A B
THEC AR o AR T H3) AR B IS R A HE
HeFIRE % AL G H 4518 o Wk R-ERFA S
Sylto.u] .



422 B

SIS

2004 4F 8 H

2| 2 ’
_ | w| w W
0(0)_4{wJ{w+w’_

si nz% (8)
XH o AHETFREHEE,
FE N R 25 AT T FH 22 BLER Ve HE S0 A HE KL
ST S A B AT Y v 3k R R A
AR N

1 kfv? 1w w
J(H)_2161t252|86| w Yo

v
52C4 v v’

_:Llsslzﬂ /4[L/ v
2

+

%]

)

N
—

~—~~

©
N

A v, v A A -
S B A AR 9 5 = g

XUosin Al v = v+ A 3 A v A IHTES

C
v AANGEHER, n 99 B it 2 vs A Brrb A
W ¢ DGR, 0 T . AT LIS E]
4
2 TEZV2

1 ) + Vs . 0
= - X
a( 6) 2|8‘9| EQCAV 1 *2n csm2

1

y +cos? 0 (10)
1 +2n Ssin
c 2

Vs . 0
+2n Cssm +

4

1 s Vs . 0
* s
2(r(O) 1 +2n Csin

7(0) ,

lv . +cosz% (11)
1 £2n Csin
c 2

A, o(0) FORTET A 0 5 ORI B9 HAT AT -

IO\ ooooHom
HININ.

Vs .0
+2n Cssm +

P 2 2 5 3 DA ok A A A8 T o A A R T
%0°

Fig.2 Different Klein-Nishina’ s scattering cross sections with different ra-
tios of frequency shift to center frequency
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Fig. 3 Compare between Thomson’ s scattering cross section and Klein-
Nishina’ s of Brillouin scattering underwater (overlap of two curves)
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