31 3 Vol.-31No.-2

2002 3 ACTA PHOTON ICA SN ICA M arch 2002

1,2 2 1 2

(1 , 510631)
(2 , , 300072)

Te

0 1
1.1

, G: (r, T (Correlation
: D iffusion Equation)®,
? e (v K(D)G(r,D=- vS(n) Dy (1)
: Gi(r,D= E{M): E (t+ D
, 1 ,
K(D= (vDO ) [pat 3 ki AP (D)
) Y ,Dvy
,Dy= v{3[pat (1- g)us]} %, ms
, , u's p's= (1
: - Qusg LA (D)
, ; t T ,
. , Arz(‘l) = @sT,Ds S (r)
" , B (SEAR
.1997 D.A .Boas

) Gi(r,D
’ Gi(r,D- (2/3)1'n- vGi(r,D=0 (2)

( Extrapolated -

* (69725009)
: 2001-06-13
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



274

31

Boundary Condition) "

1 ,
z=z0= 1" . (z=
0) , (z< 0) :
7=
- (2zv+ 20) . Z= - 2o
Gi(r,m=0 (3)
) y >
Gi(r,7 -0 (4)
(2 (4,
(1)
Gi(r, D=
Ms[exp(ik(ﬁrj)_ xp (ik (T) r ] (5)
Dy 414 4112

r1=*/ P+ (- Zo)z,r2=‘/ PP+ (z+ 2zv+ 20)%
(5)
_ Lroexp (ik (D r1) - rexp (ik(Drz) ]
91 (D= T roexp (k (0) 1) - riexp (k(0)ra)] (O
D= (Wb ) [t 3 kb A 1,k (0)

=4 vuaD .

1.2

1 abec
30an” ' 40an” ' 50an” Y, ,

2 abec
0.5% 10 ®m?s ' 1.0x 10 Ym?s * 1.5x
10 “m?’s %, ,

1.0
0.94
0.84
0.74
0.64
0.5+
0.4
0.34
0.24

£,

0.1 y — —— T
time( H#s)
1
Fig 1 A uto-correlation functions for different
reduced scattering coefficients

1.01

0.8
0.64
0.4- a

0.24

S

o

0.0y , v — r v
0 5 10 15 20 25
time(1s)

2
Fig 2 A uto-correlation functions for different
B row nian diffusion coefficients

3 , 633nim He-Ne
) lan
, M T
: CAT
, , A D
He-Ne lase sample
Fiber/ Traunslation stage
PMT
! P
! |
Band filter A/D card
3

Fig 3 Setup of experment

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



3 275
1. 36%
(Intralipid) , : ;
ps= 20am” *, 8am X ,
4am X 6an , ,
8am x 6an . , 16mm, ,
5mm , 10mm ,
: , 5 10mm
, Intralipid
3 1
20an” . 5
gi(w)=¢€" T , ,
T 4 . , 10mm
, 3Inm , ,
-
- 70 4
£
é ...‘ .. g 681 ...1.‘_
E Ly [ hd 3 664 .
2 % S o
Q ) D ] R -
£ ..‘ . E®
[ ] e
5. [ J o g 62 ..
% @0 o, . . % 60 R M S " -.‘... -
E .o“ * o % % § .
° 58 4—y T r . y ,
r : . - . 0 5 10 15 20 25
D 0 0 0 2 depth (mm)
posiion (mm) 5
4 Fig 5 Relation betw een correlation

Fig 4 Relation betw een correlation time and position

1993, 18(13): 1092 1094

L asers, 1998,A 25(12): 1112 1116(In Chinese)

time T and object depth

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

DasB B, Yoo K M, U lItrafast time-gated maging in thick tissues a step tow ard optical manmography. Opt L ett,

Zhang X,L iu Y,M a S Imaging of absrbing objects hidden in highly scattering random media Chinese Journal of

O’LearyM A ,BoasD A. Expermental mages of heterogeneous turbid media by frequency-domain diffusing-photon



276 31

tomography. OptL ett, 1995, 20(5): 426 428

4 Zhang X,L iu Y,M a S Study of intensity maging of an object hidden in multiple-scatteringmedia Chinese Journal of
L asers, 2000,A 27(2): 1112 1116(In Chinese)

5 WangLlL ihong, Ku Geng Frequency-swvept ultrasoundmodulated optical tomography of scattering media Opt L ett,
1998, 23(12): 075 977

6 BoasD A, Yodh A G Satially varying dynamical properties of turbid media probed w ith diffusing temporal light
correlation JOpt SocAm (A ), 1997, 14(1): 192

7 Haskell R C, Svaasand L O. Boundary conditions for the diffusion equation in radiative transfer JOpt SocAm (A ),
1994, 11(10): 2727 2741

EXPERM ENTAL STUDY OF MAGING BIO-M ED IA
USING D IFFUSION L IGHT AUTO-CORRELATION

Zhang X igin™?,L iu Ying?, X ing Da',M a Shining’
1 Institute of L aser L if e Science, South China N omal U niversity, Guangzhou, 510631
2D gpariment o Applied Physics, T ianjin U niversity, T ianjin, 300072
Received date 2001-06-13

Abstract In thispaper, the maging of an bio-tissue hidden in multiple scattering random mediaw as
studied w ith the temporal auto-correlation function of back-scattering light The location of the bio-
tissue hidden in turbid mediaw as restored w ith the correlation time T T he auto-correlation properties
of diffusion light were also studied as the object hidden in different depth in themedia
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