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Sudy on the Optical-thermal Response of Nasopharyngeal Tissue
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Abgract : The temperature digtribution in nasopharynx tissue induced under the irradiation of rgon ion laser
emitting at the wavelength of 488.0 nm and 514.5 nm were smuated by Pennes hioheat transer equation.
Furthermore ,the dependence of measuring postion ,irradiation time and irradiation energy densty ,as well as
wavelength on the temperature dstribution was studied in detail. Smuation results and experimenta results
show that the temperature distributions in the porcine nasopharynx tissue were sgnificantly afected by mea
suring postion and the energy densty and wavelength of irradiation laser. The safe dose of porcine na
sopharynx tissue during the irradiation of argon ion laser at the wavelength of 488.0 nm and 514.5 nmis
1.85 W/ cn? and 1.72 W/ cn? respectively.
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Tab.1 Smulation parametersfor the temperature digribution in the nasopharynx tissue under the irradiation of rgon ion laser
Cp=C k ar T T p Ha H
A/ nm /J-kqb'l- -1 /W.m-t -1 [J-m3g? / ’ / ’ /kg-m" /cm™? /cmt'l
488 4200 0.5 420 36.5 37 1200 1.10 64.90
514.5 4200 0.5 420 36.5 37 1200 1.05 64.45
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Fig.1 Temperature digribution versus irradiation time in porcine nasopharynx tissue
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Fig.2 Temperature digribution versus irradiation energy densty in porcine nasopharynx tissue
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Fig.4 Temperature digribution versus irradiation time and measuring
position in porcine nasophar ynx tissue under the irradiation of rgon ion laser
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Fig.5 Temperature digribution versus irradiation time and power density
in porcine nasopharynx tissue under the irradiation o rgon ion laser
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Tab.2 Simulation and experimental results of the safe dose for porcine nasopharynx tissue during the irradiation of Ar*
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