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Abstract — A three-dimensional theoretical model for the phtothermal deflection method has been developed
to measure the theraml diffusivity of material. The heat diffusion in both the sample and the swrounding
medium by the absorption of energy from a light beam incident on the sample produces gradiemt of the
refractive index, which deflects a probe beam from its initial trajectory. In previous works. thermal diffusivity
was determined by phase angle of deflection as the relative position between the heating and probe beams.
In this study, however, we proposed the new analysis method based on the phase angle of deflection as the
modulation frequency with fixed the relative position between two beams. It is very simple and easy to
determine the thermal diffusivity in experiment and independent of the relative position.
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Fig. 1. Model for the principle of measurement and
analysis with transverse photothermal deflection scheme.
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Table 1. Thermal and optical properties of materials
at 25°C™,

Thermal Thermal Absorption

diffusivity conductivity coefficient
(cm¥s) {(W/m - K) x107¢
Ag 1.73 427 72.7
Cu 1.16 398 70.1
Au 1.27 315 28.1
Al 0.97 237 140.3
Si 0.95 83.5 2.7
Mg 0.88 159 74.6
Zn 0.44 113 97.7
Ni 0.23 89.9 84.3
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Fig. 2. Photothermal deflection angel and phase angle as a function of relative position for different samples.
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