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A Study of Temperature Changes in the Dental Tissues Irradiated
by 10.6 um Laser Beam

D.S. Ko, Y.H. Bak, S.H. Shin, H.S. Eom and U. Kim
Dept. of Physics, Yonsei University
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This study was performed to obtain fundamental data on temperature increases in the dental tissues irra-
diated by 10.6 um laser radiation. For this purpose a experimental facility was established, which was com-
posed of a CO, laser, a shutter unit and a temperature sensing device. The temperature changes in the pulp
chamber of extracted molars, during and after the laser irradiation, were measured as function of laser power,
the time of irradration and the thickness of the sample. An empirical formula for the maximum temperature
increases, A7, was derived from the measured data as follows;

AT, =90PAT exp (~1.5d)

where P, At and d are the laser power{W), irradiation time(sec) and the thickness(mm) between pulp
chamber and occlusal surface, respectively.

Also a theoretical calculation mode! based on simplified assumptions were established and the resuits from
the calculation were compared with the measured temperature data. A fairly good agreement was obtained.



