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=Abstract=

Effect of Parameters in Evaporative Removal Process by
Absorption of a CW Laser

Jin-Yoon Kim, Tae-Ho Song

Explosive evaporative removal process of biological tissue by absorption of a CW laser has been
simulated by using gelatin and a multimode Nd:YAG laser. Because the point of maximun tempera-
ture of laser-irradiated gelatin exists below the surface due to surface cooling, evaporation at the boil-
ing temperature is made explosively from below the surface. The important parameters of this process
are the conduction loss to laser power absorption (defined as the conduction-to-laser power parameter,
Nk), the convection heat transfer at the surface to conduction loss (defined as Bi), dimensionless ex-
tinction coefficient (defined as Br,), and dimensionless irradiation time (defined as Fo). Dependence of
Fo on Nk and Bi has been observed by experiment, and the results have been compared with the nu-
merical results obtained by solving a 2-dimensional conduction equation. Fo and explosion depth
{from the surface to the point of maximun temperature) are increased when Nk and Bi are increased.
To find out the minimum laser power for explosive evaporative removal process, steady state analysis
has been also made. The limit of Nk to induce evaporative removal, which is proportional to the in-
verse of the laser power, has been obtained.
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result.
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