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Monte Carlo Simulation on Light Distribution in Turbid Material
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ABSTRACT

The propagation of light radiation in a turbid medium is an important problem that confronts
dosimetry of therapeutic laser delivery and the development of diagnostic spectroscopy. Scattered
light is measured as a function of the position(distance r, depth z) between the axis of the incident
beam and the detection spot. Turbid sample yields a very forward-directed scattering pattern at short
range of position from source to detector, whereas the thicker samples greatly attenuated the on-axis
intensity at long range of position. The portions of scattered light reflected from or transmitted
throughphantom depend upon internal reflectances and absorption properties of the phantom. Monte
Carlo simulation method for modelling light transport in tissue is applied. It uses the photon is moved
a distance where it may be scattered, absorbed, propagated, internally reflected, or transmitted out of
tissue. The photon is repeatedly moved until it either escape from or is absorbed by the phantom. In
order to obtain an optimum therapeutic ratio in phantom material, optimum control the light energy
fluence rate is essential. This study is to discuss the physical mechanisms determining the actual light
dose in phantom. Permitting a qualitative understanding of the measurements. It may also aid in
designing the best model for laser medicine and application of medical engineering.
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Fig. 1. Schematic diagram of energy transfer
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organic ftriplet state by molecular oxygen.

-12-



Vol. 15. No. 4 (1998)

Z2ued]g A7 FH3%ct FEAd3 =
£-2 FYAUAY] FradEr]o o8 AAY
T low FRAIFA W oA W] shige] A4-E
Zx o] T3 o] FIIAH? W-g o] 87 Fok
A& JF57AY B3 Fgo] e A4 +4
ol4] We| Fulo] wg Yo 7], 5, 29
9, 2947 58 187 energy fluenced FY
A7l A8l wel 24 Ao FHE|
o2 gl el IAtE Fxr} FAAEA F
250 Abzte] dojtx, Alzke] A& wiAl
A=} 7]} Fxlol] it Al 276 wtet
gepxlch aeba £ A7 54L PDTAA F
A 5E A o R Foo] Y AIEZ
A7x A= R dosimetryE 7 &3 43
o] F8.3d], F¥Xof A7 Monte Carlo A&
ol why & AHE3le] AFH o2 Fokol X &
ol W x| 5o mei7)-g A-9=u) et

I. AlEdold o8 % Uy

Al o] & (diffusion theory)-& =171, i, FAl,
AE3A oA ol Algl, l5AE T FAE
Fed 2 5840 AE= T Ut Az wiAe
A Gato] Eoll o 3pd s}Eo] Y4 R A Fo] A7t
2} F2boll 8] A A -G ofy] &
ol &A ] FE Ao|rt i o F FAEA ]
e TAEER AR e FAAAAL AL
WAl Ao 2 A YAEFRELEZNEH FHT &
Eol o3l Aol A7} Zadt A =}
o 543 FulE JA e Aol ol 74
A3t 94-¢50] A= driving forceol] 9% 3
F5EAbe iR A FA} ol A=,
°o]& TE 84+ diffusion constant Dol A
o}, =2} Monte Carlo simulation& #Ae] A,
AR A 4£F FS abedo (a = 5/ s +o
a))¢} photon source geometry S H4-2 o]-&-3le]
Zalol|l 93 computer simulations 3= ¥ %9
shtolche? o] AgaiAolA] FA}E o] Abzts]
A F45+ BEE 753, 9714 s

scattering coefficient, s+ total attenuation

£l Aol A FE ol ¥ Monte Carlo A E2lo]4d 3

coefficient, 5 A = ta + ¢ °]™, ta ¥ absorption
coefficient& ebdct. Monte Carlo simulation®
o] &3t ma, ;5o HFEE AMAH o2 WA
7l Abgbde] §Hg ZAHc. Scattering
processoll & Monte Carlo simulation®] model
geometry+ Fig.2¢} 2t}

Model geometry= 1A XojollA] X P& = £
7 Q] oflviedel] vjmXlch EEF ol £YF

messwring ares  souKCe

\ ‘ detection ring incident beam
/ wu:o' | '
AN gt
-_/ [ I L9y
L ) e
scattering Rmmmat ol
volume
/— . scattesing!
medium)
zed
z

Fig. 2. Geometry to measure the reflected light as a
function of the distance to an incident beam
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Table 1. Measured mean values of the optical
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species, medium 1 a (cm Y’ 7 I3
intralipid 1% B85 1831 0.065 5.282 X10*
intralipid 2% 6954 16.29 0.061 1133 X 107
intralipid 3% 22971 1354 0074 3.110 X 10°
india ink 19 667 A7 0046 1427 X 10°
india ink 2% 299 2353 0042 7035 X 107
india ink 3% 8 26.40 0,038 2270 X 10°
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Fig. 6. The simulation scattered light versus
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