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1.Q-switched Nd : YAG laser; 2,3.Beam splitter; 4.Extending and
collimating lens; 5.Cylindrical lens; 6.Aluminum plate; 7.He-Ne
laser;8.Lens; 9.Microscope objective;10.Narrow-band interference-
filter; 11.Five-dimensional fiber-regulating-stand; 12.Single-mode
optical fiber; 13.Photomultiplier; 14.Digital storage oscilloscope;
15.PIN; photoelectric diode;16.Power-meter;17. Water tank
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Fig.1 Experimental setup of laser induce interface

wave and its optical detection
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(b)The cross-section diagram of the fiber coupling
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Fig. 2 Principle of fiber-coupled beam deflection method
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Fig. 4 Pulse waveform of interface wave generated by pulse

laser liner source on the alcohol-aluminium interface
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Fig.5 Pulse waveform of interface wave generated by pulse

laser liner source on the water-aluminium interface
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Fig. 6 Pulse waveform of interface wave generated by pulse
laser liner source on the air-aluminium interface
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Fig. 7 Pulse waveform of air-aluminium interface wave

detected at 4. 4 mm away from the exciting source
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Laser Induced Fluid-solid Interface Wave and Its Optical Detection
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Abstract Based on the principle of light deflection,a fibre-sensor equipment was developed for detecting
the fluid-solid interface wave. And then,an experiment system was established,in which a Q-switched Nd :
YAG laser was applied to excite the fluid-solid interface wave. The interface waves, which were induced by
laser at the air-aluminum, water-aluminum,and alcohol-aluminum interfaces, were experimentally detected.
The velocity of Leaky Rayleigh wave and Scholte wave on the three interfaces derived from the wave
profiles, were 2889 m/s and 339 m/s, 2916 m/s and 1512 m/s, 2872 m/s and 1184 m/s respectively.
Compared with theoretical value,the relative deviation was less than 5%.

Keywords Interface wave; Liquid-solid interface; Light deflection method; Leaky Rayleigh wave; Scholte
wave

Zhao Yan was born in 1979. She received her Bachelor’'s Degree from Department of
Applied Physics in Nanjing University of Science and Technology in 2002. Now, she is a
. doctor candidate in Testing Measure Technology and Instrument of Nanjing University of
J Science and Technology. She is devoted to investigating the applications of finite element

method in laser ultrasonic.




