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Laser-induced transient photoacoustic and photothermal
waves in thin films of material
Zhou Fuzheng, Shen Shoupeng, Yu Yuehua

(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract  Photoacoustic wave with frequency of GHz and corresponding detection
were researched. The PA in materials was excited by a mode-locked laser. The thickness of
thin material was measured no- destructively by echo analysis. Also the laser induced
photothermal wave studied. The measurement of sink energy can be used to illustrate
damage mechanism of material.
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Fig. | Generation and detection of photoacoustic
waves in thin films
A —absorber (block lacquer, 1-3 um);
B —sample (metal, 1-100 pm); € —glue;
D —electrodes (Al-1000 nm) ;
E —materials of PA (LiTa0s-20 um, PVDF-20 um)

F —silver glue; & —connector (50 €1, BNC)
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Fig. 2 Laser-induced ultrashort photoacoustic pulse in steel sheet

(a) PA bipolar pulse;

(b) PA distorted pulse
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Table 1 Thickness of stainless steel measured in compare
EEHEI .. ' with standard
" .mm ﬂ= H Measured (um) Standard (um)
h ‘ 102 100. 0+2
50. 1 80,042
uunﬁnunun 10.5 10.0+1
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Fig. 3 PA and echos in steel sheet excited by
mode-locked laser
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Fig. 4 PA sig. in teflon film excited by Fig. 5 Echos analysis in two-layers of material
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Fig. 6 Transient PT sig. using low Fig. 7 Thermal signal as a function

impedance (50 ) of incidence laser energy
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