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Scattering and absorbing characteristics of rabbit arteries
and veins in Kubelka-Munk model at 488. Onm

wave ength of Ar’ laser in vitro
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(* Dept. of Physcs, Guangdong College to Pharmacy, Guangzhou, 510224)
(Dept. of Laser Medicine, Sun Y atsen University of Medical Sciences, Guangzhou, 510089)

Abstract: T he diffuse reflectance and transmittance of rabbit arteries and veins are studied with the
help of Ar" laser. The measurements are performed with two standard integrating sphere systems. Based
on KubelkaMunk model and experiments, the absorption coefficient, scattering coefficient and the
changes of total optical intensities I (x ), forward scattering flux i (x) ,backward scattering flux j(x) as
a function of thickness of rabbit arteries and veins have been evaluated and analyzed. M easurement results
show that there is significant difference of reflectance and transmittance between arteries and veins at
488.0nm wavelength of Ar* laser. At the same time, the absorption coefficient of arteries is obviously
lower than that of veins and the scattering coefficient is much higher than that of veins. Although total
optical intensities / (x) ,forward scattering flux i(x ), backward scattering flux j (x) are functions of
thickness of rabbit arteries and veins respectively, there are obvious difference betw een arteries and veins.

Key words: rabbit ~ KubelkaMunk model ~Ar" laser arteries and veins absorption and

scattering pro perties

B B ’

Kubelka M unk (



25 6 Kubelka Munk Ar* 461
M ) " M
488.0nm Ar"
laser N meonitor
1 beam splitter
L1 intergrating sphere _aperture
360  Ar’ , : QU —
488. Onm, 10mW, 4mm, sample -
79. 6mW/cm’ detector detector
1.2
( Fig.1 Sketch map of measurement equipment
) .
1
1.3
30 3% "
’ ’ 3h
, ) (
Smm ) , (
6. 5mm X 7. Smm) ,
1.4
[3] K .
R: (Ks/ Kp) p 1y p
T=1.1, , . A,
’ 8 ’ 9
I=1 " 8
SPSS 8.0 for Windows
r=X ¢
VAR kMo X (em)
xX=Xx L - - 1Hx:
0 L L L J ) ’ 2 ’
x= \\‘ N
T ti(x)  j(x)
Fig.2 Kubelka-Munk model ) R ,
, T A(em™ ),
S(em™ )
—di/dx=- (A + S)i+ §j |
dj/de=-(A+ S)j+ Si (h
:x=0,7=0,x=X,i=Io=1
, S A x s s X

A/S

(A+ S)/S , S , 1,



462 2001 12

i(x) = (asinh®+ bcosh®)/(asinh®+ bcosh qD)}

j(x) = sinh®/(asinh ®+ bcosh D) (2)
La=(A+ S)/S, b= Ja'— 1, &= bSx, D= bSX
, R T j=(x=X) i=(x
=0 : R = sinh @/ ( asinh @+ bcosh CD)} 3)
T = b/(asinh @+ bcosh D)
, x=X x I(x) i(x) Jj(x)
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2.1
488. Onm Table 1 The signficant differen ce of diffuse reflectan ce and transmittance ( x £
Art , of rabbit arteries and veins at Ar+ laser
wavelength rabbit arteries rabbit veins
1 (nm) R, T, R, T,
1 ) 488.0  0.36410.036 0.322£0.058 0.145£0.092 0.662%£0. 146
488. Onm  Ar’ Table 2 The absorption and scattering coefficients( cm™ ') of rabbit arteries and
veins in Kubelka-Munk model at Ar* laser(x £ S)
(P< 0.01), wavelength rabbit arteries rabbit veins
(P< (nm) A, S, A, S,
0.01) kM 488.0 34 15%1.24 48.92%1.74 54.23%1.96 13.45%0.87
488. Onm Ar* , 2
(0. 15£0. 1) mm (0. 06%0.02) mm
2.2
(2 (4 : Mo
I(x) i(x) J(x) x ,
, k=M ,
I(x) i(x) j(x) x(mm) , 3 4
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