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Abstract The modulation frequency affects the thermal diffusion depth in sample during the coatings absorption
certain thickness of the coatings is presented. The results show that the thermal diffusion depth is shorter while the
thermal conductivity is smaller and the coating is thicker, meanwhile the influence of the substrate is weaker. When
higher. and the photothermal signals of different substrates tend to be same.
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measurement. The absorption value and thermal defects in various depth of the sample can be measured using proper

modulation frequency. Theoretical analysis of the impact of modulation frequency on thermal diffusion depth at
Key words
=]

O R X RO e MR WA A R —— B 1
OGRS R 7
H— L

the thickness of the coatings does not change, the thermal diffusion depth is shorter while the modulation frequency is

thin film optics; absorption measurement; photothermal effect; thermal diffusion depth; modulation
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Table 1 Thermal and physical property of two substrates

and two thin film materials

Bulk Bulk Bulk
Film heat
material heat  material material massic

conductivity

/[W/(m « K)]
/IW/(m« K] /(kg/m*) /[J/ (kg K) ]

conductivity density  heat capacity

K9 1.5 2530 765
Quartz 1.8 2200 787
Al O, 0.021 27 3980 754
H{O, 0. 00077 17 5665 759
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Fig. 1 Relation of thermal diffusion depth versus

thickness of coating layer
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Fig. 2 Relation of thermal diffusion depth in substrale versus modulation frequency
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Fig. 3 Relation of thermal bump height versus modulation frequency for Al, O; film
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Fig. 4 Relation of photothermal signal versus modulation frequency for Al, O, film on different substrates
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Fig. 5 Relation of photothermal signal versus modulation

frequency for Al, O, film with different thickness
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