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Study on Effect of Optical Penetration on the Thermoelastic Ultrasound

Generated by Laser in Liquid
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Abstract The sound source which is generated by laser in liquid is studied theoretically and experimentally on the basis of the

thermoelastic equition. The influence of the optical penetration depth on the ultrasonical sourse is considered. In two-dimensional

modelE-the thermal diffusion effect is neglected. From the thermal diffusion equation and wave equationf-the general expression of

displacement is given. The influence of the optical penetration depth on the sound directivity is analyzed. The theoretical curve of

the sound directivity vs the optical penetration depth is drew. In the endE-the experiments testify the theoretical results.
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Fig.1 Experimental apparatus diagram
1£9Nd: YAG laser£52£%hotodiode 3£%amplifier type DHF-4£34£%scillo-
scope type SMB-10E» 5£° pulse tester type HFM-1£» 6£° optical
splitter£x7£%ater trough£58£hydrophone
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Fig.2 Directivity pattern of sound pressur€’ k,a < 1£0

laser beam
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Fig.3 Schemetic diagram of relative location between

hydrophone and propagating direction of laser beam
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Table 1 Voltage of photoacoustic signal at different angle in water

Angle/deg. 0 5 10 15 20 25 30 35 40 45
Voltage/mV 1.2 1.3 1.675 1.775 2.5 2.4 1.92 1.74 1.5 1.66
Angle/deg. 50 55 60 65 70 75 80 85 90

Voltage/mV 1.74 1.76 1.9 2.02 3.5 4.25 3.96 3.2 1.78
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Table 2 Voltage of photoacoustic signal at different angle in the rhodamine solution

Angle/deg. 0 5 10 15 20 25 30 35 40 45
Voltage/mV 3.82 3.9 3.62 3.74 3.66 3.92 3.6 3.54 2.98 2.56
Angle/deg. 50 55 60 65 70 75 80 85 90

Voltage/mV 2.15 2.18 2.25 2.28 2.46 2.92 2.72 2.80 0.86
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Fig.4 Directivity pattern of photoacoustic source in the thodamine solutiof” a£@nd in wate£™ b£Q
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