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Abstract

This paper is based on the finite element analysis method and it couples the physical field of opti-
cal transmission with the physical field of heat transfer in biological tissue by using COMSOL Mul-
tiphysics 4.4 software. The temporal distributions of light and temperature in biological tissue
were studied in the case of statically photothermal parameters and dynamically photothermal
parameters by using indirectly coupled solution method and fully coupled solution method, re-
spectively. In addition, the case of statically photothermal parameters was compared with the case
of dynamically photothermal parameters. The results present that the change of light distribution
and change rate of temperature in tissue can be described qualitatively by analyzing the distribu-
tion of light and temperature in the case of statically photothermal parameters of different tem-
perature; the range of light distribution and temperature distribution are increased in the course
of heating when the dynamically photothermal parameters were employed. At the same time, the
light flux density and temperature of the incident point will be increased, but the change rate of
temperature will be decreased when the heating time goes by. It also shows that the temperature
profile at any time and the corresponding light distribution can be easily obtained by using COMSOL
Multiphysics software.
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Figure 1. The distribution of light in statically photothermal parameters: (a) The distribution of light in statically photo-
thermal parameters of 35°C; (b) The distribution of light in statically photothermal parameters of 45°C; (c) The distribution
of light in statically photothermal parameters of 55°C; (d) The distribution of light in statically photothermal parameters of
65°C
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Figure 2. The distribution of temperature in statically photothermal parameters: (a) The distribution of temperature in stati-
cally photothermal parameters of 35°C; (b) The distribution of temperature in statically photothermal parameters of 45°C; (c)
The distribution of temperature in statically photothermal parameters of 55°C; (d) The distribution of temperature in stati-
cally photothermal parameters of 65°C
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Figure 3. The distribution of light in dynamically photothermal parameters at different times: (a) The distribution of light in
dynamically photothermal parameters at 50 s; (b) The distribution of light in dynamically photothermal parameters at 100 s;
(c) The distribution of light in dynamically photothermal parameters at 150 s; (d) The distribution of light in dynamically
photothermal parameters at 200 s
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Figure 4. The distribution of temperature in dynamically photothermal parameters at different times; (a) The distribution of
temperature in dynamically photothermal parameters at 50 s; (b) The distribution of temperature in dynamically photother-
mal parameters at 100 s; (c) The distribution of temperature in dynamically photothermal parameters at 150 s; (d) The dis-
tribution of temperature in dynamically photothermal parameters at 200 s
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Figure 5. Light flux density of incident point changes with time
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Figure 6. Temperature of incident point changes with time
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