30 , 10 Vol. 30, No. 10, pp2632 2635

2010 10 Spectroscopy and Spectral Analysis October, 2010

HARK, ¥ 3L, KB REE

s 430033
M ie B > ’
x°* 0 ,
; Mie ; ; ;
: TN21 A DOL 10 3964/} issn. 1006 0593(2010) 10- 2632 04
1
2 1
Mie Transmitted

Infrared

[ 1-6]
B

»
Forward scattered
infrared

’ ( MCM ) vl ’ Mie Incoming
(GM M) (DDA) 19! infrared

GMM )

Absorbed
infrared
X Scattered Infrared o
Mie - >
Fig 1 Extinction of the particle

[10]
B

[ 8]

[ 14]
B

[11 s

[12]

: 2009 12-28, : 2010 0326
(1010502020202)
, 1985 s e mail: dycheng@ Yeah. net, dyccydgaq@ 126. com



with the range of x0 is big

10 2633
0”1, o 5, 10, 15, 204m, ©
(near forward scattering ratio, 3b s , W
NFSR) ; 0=0 73,
4 r, 15,2 ,o
, 2 Ma(0) sinfdd
d 5 )
2
©= 5.7 T (V) . NFSR :
2)\1[(1( 0) sinfdo . NFSR
O . a(f) ,
Opy = (1= ©)0,, + Oy, (2) S 0= 77360
—=0=1x/180
’ 5 0.15{ __ /=120
0<H<L3 M ie E 0=1/9
x >1, x 21 é 01
Deepak  Vaughan E
o
R (Correction Fac © 0.05
tor) ¥
y 0
T 51
o 2 (j(l(@)slnede Particle size/x
R 0‘: =1l- —7 (3) Fig 2(b) Chang of the correction factor
27 |a(0)sind dO with the range of x0 is small
O sca ’
' 0.18 1
o= 1-R (4) 0.16 1
Deepak  Vaughan Lord Rayleigh 1881 0.14 ]
) , 0.12 1
R(x,0) = 0.5/1+ Jo(0)+ Ji(0)] (5) 0.10 -
0 21, 0<1. 5 J, g
; £ 0.08 1
' . ’ . 0.06 1
B C_ l)k x (m+ 2%) 004 4
Jn(x) = /;;‘k.’(m+ k) 2 (6) 0-02- g
m 0 1 x 0 D21 e
0 T T )
. p=xch, 0.5 1 1.5 2
s 2 Receiving angle/(°)
p=x 0 © Fig 3(a) Change of © along with scattering angle
P : p=x+0 Lo p whenr= 5, 10, 15, 20 Hm
Mat lab , NFSR 029 By )
3(a) 3(b) 3 5Hm,
3(a) )
, @ ; (r)
o~
05 0= /90 (a) E
. 04
2
g
E 0.34
£ 027 0o L ; . . . .
O 10 15 20 25 30 35
0.1- Particle size/x
Fig 3(b) Change of © along with particle
0 T T T T T T | . _ °
0 05 1 15 2 25 3 35 size when 6= 0 §', 1, 1 5, 2
x 0
Fig 2(a) Change of the correction factor 2( b) 3(b),



2634 30

, Deepak  Vaughan p ,
NFSR
; 3(a) 3(b) iy
, M atlab NFSR I= IoeXP[- ‘Un(r)oid,,.()y r) drdL] +
0 S0 fa(0) o . E
, x s so= f1(0)x+ f2(0); [Oexp[— erl(r)(l— ®) 0 A r)drdl] (r > N (8
x gi(x) &(x) oo
, 0 s 0= gi(x)0+ g0 J = [qexp[— !J.n(r)om(?\,r)drdL] (r2N (9
(%), c Fi(0), f2(0), gi(x), ga(x) "o
> Deepak ~ Vaughan
f1(0) = 24x10°0+ 5% 107°
Fa0) == 1 1x 10730 ) 1 ,
gi(x)=24x 103 - 1.5% 1073 , ; Deepak
gr(x) = 4 Tx 10%x+ 2 5% 10°° Vaughan
0 p=x+ 0 o , s x=20, =20 ,
, , P 2 16%, 0 1%

Table 1 Comparison between calculated O, in three methods and 0.

extinction coefficient/ A= 5 O X 1 Oe+ 004 Owext (Deepak’ s ) % L Oe+ 004 O (fitting) X L Oe+ 004 Oy (exact) X 1 Oet+ 004

r=5,0=05 00291 0 0291 0029 1 00290
r=20, 6= L. O 0294 6 Q0 2945 02929 02928
r=50, 6= 1.5 1 669 3 1 6614 L 6370 L 6364
r= 100, 6= 2 0° 6 531 4 6 3327 6 202 8 6 1989
2 M atlab NFSR
p=x° 0 s
*

[ 1] Mariana Ilie, Jearr Christophe Kneip, Simone M attei et al. Optics and Lasers in Engineering, 2007, 45: 405.
[ 2] Gouesbet G. Optics Communications, 2006, 266: 704.
[ 3] SU M ingxu, CAI Xiac shu, HUANG Churr yan, et al( s s , ). Chinese Journal of Scientific Instrum ent(
), 2004, 25(4): 1.
[ 4] LILi, GAO Zht yun, WANG Xia wu, et al( s s , ). Infrared and Laser Engin eering( ), 2004, 33
(6): 562.
5] YE Yurr xia, FAN Diamr yuan( s ). Acta Optica Sinica( ), 2007, 27(5): 951.
6] YUAN Jiang tao, YANG Li, XIE Jun( s R ). Optical T echnique( ), 2007, 32(3): 459.

7] Wang L H, Jacques S L, Zheng L Q. Computer Methods and Programs in Biomedicine, 1995, 47(2): 131.
8] Xu Yulin. Applied Optics, 1995, 34: 4573.

[ 9] Draine BT, Flatau P J. Journal of the Optical Society of America, 1994, 11(4): 1491.

[10] Adarsh Deepak, Vaughan O H. Applied Optics, 1978, 17(3): 374.

—_——— —

[11]  YIN Hong( ). Atmospheric Radiation Foundation( ). Beijing: Meteorological Press( : ), 1993.
68.

[12] LU Zhengy ong( ). Introduction to Aerosol Scien ce( ). Beijing: Atomic Energy Press( : ),
2000. 12.

[13] LI Wei, YANG Ke cheng, XTA M in, et al( s s s ). Acta Optica Sinica( ), 2008, 28(4): 799.



10 2635

Study on the Correctional Method for the Attenuation Calculation of
Infrared Radiation in the Water Fogs

DU Yong cheng, YANG Li, ZHANG Xiufeng, WU Meng meng
College of Boats and Ships and Dynamic Force, Naval University of Engineering, Wuhan 430033, China

Abstract W ater fogs system can mightily attenuate the infrared spectrum, so more and more attention has been paid to this
problem in military. Based on the Mie theory, the collective characteristic of the particles forward scattering was analyzed. The
near forward scattering ratio was defined, also the particle size and scattering DBC case were confirmed w hen the Lambert— Beer
Jlaw was applied. A mass of calculation revealed that the visual extinction coefficient calculated with the combined parameter p=

x* 0 was not accurate, and that the near forward scattering ratio was in direct proportion to both the particle size and scattering
angle in the band of middle and far infrared. When the infrared wavelength was fixed, the near forward scattering ratio was in dr
rect proportion to the particle radius. Finally, according tothe law of forw ard scattering, two experiential functions w hose varia

bles were not only the p= x * 0 were given, by which the correction calculation for light extinction was made easy and exact.
Keywords Light scattering; Mie theory; Lambert Beer s law; Near forward scattering ratio; Correction factor
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