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Table 1 Optical and thermal parameters
. Thickness Refractire Specific heat Heat conductivity K
Layer d (nm) index n C(J /em?.°C) (J fem-°Qs8)
Bulk material 240 3.54 0.097 [6]
evaporated or 2.21~1,4 % 10-% 3.0 1.8x10-4 (2]
Ion Beam gputtered 120 3.54 1.6x10-°¥% [a
Substrate 1 . 2.0 0.014 (7]
Substrate 2 ) 3.0 0.07 7]
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Fig. 2 10 ns pulse with peak power of 2.52 kW

and total energy of 0.252 mJ
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Fig. 3 Temperature distribution with
different specific heat (=10ns)

Fig. 4 Temperature distribution with thermal
parameters of bulk material (=10ns)

Fig. 5 Temperature distribution with different
thermal conductivity (#=10ns)
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Fig. 6 Temperature distribution Fig. 7 Effects of substrate thermal parameters
when j=0 (#=10ns) on temperature distribution of coating
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Temperature response of laser induced thin film heating
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Abstract

Temperature distribution of TiO, single layer irradiated by 10 ns, 1.06 ym
wavelength laser pulse was calculated with thermal transfer equation. Following
conclusions were obtained; to improve thermal parameters of coating can reduce
the peak temperature obviously, the thermal parameters of substrate have little
effect on temperature response of coating, temperature distribution of thin film
depends on the electrical field distribution. The peak temperature of coating with a
quarter-wavelength optical thickness is lower than that of coating with a half-
wavelength optical thickness.
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