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Analysis of characteristics of acoustic waves induced by triangular laser pulses

LI Qiu-shi' , LUO Hong'?, HU Yong-ming', NI Ming'
(1. College of Optoelecironic Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Guilin Air Force Academy, Guilin 541003, China)

Abstract: To investigate the influence of the waveform of laser pulses on the characteristics of photoacoustic pulses, based
on the theory of thermoelastic mechanism for generation of acoustic waves, the characteristics of acoustic waves induced by
triangular laser pulses were analyzed by means of theoretical derivation and numerical simulation. Firstly, the theory of
thermoelastic mechanism for generation of a plane acoustic source by laser pulses in liquid was elaborated firstly. The analytic
expressions of the acoustic pulses induced by laser pulses at the constraint margin and {free margin were deduced when the laser
waveform was triangular, and the sections of the photoacoustic pulses were obtained through emulation. Secondly, the waveform
of the photoacoustic pulse was simulated. Finally, the photoacoustic conversion efficiency was deduced and the influencing factors
were analyzed. And then the conversion efficiency at{Tigid margin and free margin were solved and compared. The obtained
results can supply theoretical instruction for the engineering application of the technique of laser generation of acoustic waves.
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Fig. 1  Photoacoustic pulse section generated by a sinusoid laser pulse in

water at constraint margin
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Fig. 2 Photoacoustic pulse section generated by a sinusoid laser pulse in

water at [ree margin
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Fig. 3 Photoacoustic pulses at different positions at constraint margin
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Fig. 4 Photoacoustic pulses at different positions at free margin
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