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Abstract: Using finite element analysis method, a theoretical model of the photoacoustic effect generated by

pulses in biological tissues is established to analyze the process of photoacoustic signals generated by human skin

epidermal tissue under the action of laser pulses. This paper studies in theory the delta like autocorrelation func-

tions of stochastic characteristics of photoacoustic signals generated by randomly distributed multi pulses as exci-

tation light sources. The results indicate that under moderate pulse density conditions, by controlling the ran-

dom distribution of pulses, a random distributed multi-pulse sequence can generate photoacoustic signal outputs

with the same random distribution characteristics in biological tissues. This theoretically proves the possibility

of using random distribution multi pulses as a light source to generate photoacoustic effects for imaging in bio-

logical tissues.
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Figure 2 (a)Temperature variation over time at the radiation edge; (b) Temperature distribution on the cross-section
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Figure 3 (a) Radiation edge displacement changes over time; (b) Displacement distribution on the intercept line
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Figure 4 Photoacoustic signal

(a) Time domain; (b) Spectrum diagram
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(a) Time sequence;(b) Autocorrelation function
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Figure 7 Photoacoustic signals generated by random distributed multi-pulse sequences

(a) Time sequence; (b) Autocorrelation function
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Figure 8 Photoacoustic signals with different pulse densities within 5 ps

Time sequence: (a) 64 pulses; (¢) 32 pulses; (e) 16 pulses; Autocorrelated function: (b) 64 pulses; (d) 32 pulses; () 16 pulses
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