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The application of impulse response function in Monte Carlo
simulation of light distribution in biological tissues

Li Zhenhua, Lai Jiancheng, Wang Zhendong, He A nzhi
(School of Science, Nanjing University of Science & Technology, Nanjing, 210094)

Abstract: Monte Carlo method is the only effective solution in the study of light distribution in
biological tissues irradiated by a complex surface source. However, direcc Monte Carlo simulation
demands large computational capacity because of its low rate of convergence. In this paper, the concept of
impulse response function in biological tissues is introduced, thus light distribution in certain depth of the
biological tissue can simply be obtained by calculat ing the convolation of incident source function and the
impulse response function. On the basis of computer simulation, a criterion is proposed to evaluate the
results of Monte Carlo simulation. By means of the criterion, the influence of impulse response function
and dspersed quantity of the light source is analysed comprehensively, which shows that the calculating
efficiency is greatly improved by the introduction of impulse response function in Monte Carlo simulation
of light distribution in biological tissues.
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Fig.2 The flow chart of the whole simulation
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Table 1 The tissue parameters used in simulation
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Fig. 3 The impulse response function correspor Fig. 4 The impulse response function correspor
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Fig. 5 The impulse response function correspor Fig. 6 Light distribution on the transmission plane
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3.2 Table 2 Inaccuracy of the simulation result of different simulation quantity
3.2.1 RFIY ko o 2 ) SR B E dondord(y)  Fie 6 P 7 He
peak relative error Fig. 9 5.04% 1.73% 0.89%
average relative error 5.7%  2.9% 0.89%
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Table 3 Inaccuracy of the simulation result of different source discrete quantiy
, stan dard( g) Fig. 11 Fig. 12 Fig. 10
peak rehtive error Fig. 9 11. 1% 4.72% 42%
12 average relative error 6. 6% 5. 5% 16. 6%
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Study on laser induced molecular reorientation
in nematic liquid crystals

Qian Xiangzhong
(Department of Mathematics and Physics, Huainan Institute of Technology, Huainan, 232001)

Abstract: The approximate formula of the laser induced molecular reorientation angle, refractive
index change, threshed field strength and rise time in nematic liquid crystal are obtained by means of the
hydrody namic equation of liquid crystal molecule motion. The dependence of the above parameters on the
liquid crystal material parameters, laser intensity and its propagation inside liquid crystal is discussed and
calculated. The essential condition w hich laser can induce molecular reorientation in nematic liquid crystal
B given. The essential cause of molecular reorientation in nematic liquid crystal is anisotropy of its
molecules have been obtained.
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