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Numerical simulation of photo-thermolysis interaction of skin
induced by fractional Er: YAG laser

FAN Xiao-hong LI Zheng-jia ,ZHOU Hai ,HE Yan-yan
( Wuhan National Laboratory for Optoelectronics, College of Optoelectronic Science and FEngineering, Huazhong University of
Science and Technology , Wuhan 430074, China)

Abstract; In order to calculate the pressure of the photo-thermolysis induced by the microscopic laser beam during
fractional laser resurfacing, numerical simulation was performed by means of the mathematics model of the photo-thermolysis
interaction between fractional Er: YAG and skin. The results are that the skin tissue can be evaporated other than carbonized
immediately and a great pressure with very short pulse duration will appear, if the laser power density was controlled within a
reasonable range. It is concluded that reasonable laser power density during fractional Er: YAG treatment can minimize the pain

and the laser-induced thermal injury to the surronnding tissues during surgery. The computing results are consistent with the

experiment results reported abroad.
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Fig.1 The skelch map of numerical model
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Fig.2 The sketch map of the mmation surface
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Fig.3 The temperature curve of the skin surface with Er: YAG laser radia-

tion( with duration 92ns and diameter 2pum)
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Fig.4 The pressure curve of the mutation surface with Er:YAG laser radia-
tion( with power density 2. 2MW/cm? , pulse duration 92ns and di-

ameler 2pum)
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Fig.5 Urinary stones lithotripsy with Er!YAG laser radiation
a—in free-running regime 200 pulses with energy 400m] and length 380ps
b—in Q-switched regime,100 pulses with energy 23mJ and length 80ns
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