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Abdract :Light propagation of finite sze flat beam and Gaussan beam in biologicd tissue is Smulated with
Monte Carlo method ,and the irfluence of opticd parameters of biologica tissue and properties of light ource
on the digribution of light absorption is andyzed. The results show that the maxima light aborption rate irr
creases with dfective absorption codficient ,and the radid digant of light trangort mainly depends on the &-
fective scattering codficient. The area of light radiation expands as the diameter of light beam increases ,and
the gradient of light absorption induced by Quassan beam is higher than that induced by flat beam.

Key wor ds:hbiologcd tissue;light beam of finite sze ;absorption ;Monte Carlo smulation

[35]

[1]
[2]

: (69725009) (000679)
:2001- 10- 29

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



94

11
g 0
1 g:]_ ,g =- 1
1.1 , 9=0
, 0 :
o =%,-1 (g=0 (5
, o = {1+ g - [Q- ¢)/1- g+
1.37 269 1° /29 (gz20 (6
, 1.00 W =%,
, §,85 (0,1
L] ’ (”x:”yv”z)!
M p'y 4
“a Us g y
MR 'y = freuz(UMUOosW - Yysn¥)
Me(1- g) + 009 (8
1.2 '
pry, = 28— iy osw +p,anW)
1' Uz
, +H,c09 (9)
o ’ ', =- sPoosW J1- P2 +p,c09 (10)
10 , Ar Az 0.04cm '
1 1 ' '
, A(r.2) = s(r)
1 1 2,-[ IO
(6] [IO G/ +r?-2rrcod ,2) &' |dr (11)
S .G v 7
n-1
Wh-1 , n . 2
Wn:Wn-l *Us/(“a'l'”s) (1)
n .
Aw=w, 1 *H./(Ma+Hs) 2 ,
, I 1.0cm* 100cm* 0.9,
, 6 W 1w ,
| :
I =- 1€ /(Us +H,) (3 1
&, (0,1 , 0.1cm
Henyey- Greengein : ,
plod) = (1- ¢)/[20+ ¢ - 2g0$)*] (4)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



95

1.d :

E
L
[ =]
El
KA
Tt
0.4 i i i i -0.4 1 i F
0 01 - 02 03 04 05 0 01 02 03 04 05
c. z(cm) d z(cm)
0.lcm 1.0W,;

' (cMs=160cm t,(d)g=0.95

3

1 1
' g=0.9, (b)Ha.=2.0cm

M.=1.0cm ' =100 cm’

(a)56.48 Wem'° , (b) 104. 75 Wem ™ ® , (c) 70. 06 Wem™® |, (d) 43. 94 Wem'®
FHg. 1 Variaion o light abgorption with parametersof biological tissue. The beam prdfile isflat diribution which radius
and power is0. 1cm and 1W. Parametersusedp , =1.0cm * Js=100cm ‘and g=0.9 except ()M =2.0cm ",
,(d)g=0.95. The maximdl light absrption rate is (a) 56. 48 Wem' ° |, (b) 104. 75 Wem ° , (c) 70.

1

(cMs=160cm’
06 Wem'® |, (d) 43. 94 Wem' ® regpectively.
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Fig. 2 The digribution of light absorption in -z symmetrical plane. The same as Fg. 1(a) except (a)flat beam radius
0.25cm , (b) Gaussan beam 1/€ radius 0. 25cm. The maximal light absomption rate is (a) 12. 96Wem | (b) 20.
55Wem”° regectively.
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Fg. 3 The contour linesdf light absorption in r - z symmetrical plane. The same as Fig. 2 (a) flat beam. (b) Quasian
beam.
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