The analysis of the influence of optical absorbance on photothermally induced surface temperature variations in a thin sample of high optical transparence 
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In transmission gas-microphone photoacoustics, in order to protect the microphone and improve the Signal to Noise Ratio of the experiment, a thin non-transparent layer is applied on the surface of the sample. When the applied layer is not illuminated –the incident light is passed through the sample, instead, and all the transmitted radiation is absorbed at the non-illuminated side of the system – optical absorption properties of the sample are preserved in the recorded photoacoustic response [1], [2], [3].
Thermoelastic component of photoacoustic response is based on the integral of temperature distribution in the sample. However, in the described configuration, the amplitude ratio and the phase difference of surface temperature variations can notably influence the direction and the intensity of the thermoelastic movement of the sample, thus modifying the induced photoacoustic response. 

Herein, the analysis of surface temperature variations is done, aimed at the prediction of thermoelastic component of the induced photoacoustic response, and the sensitivity of the described model to the alterations of optical absorption coefficient is analyzed and discussed. 
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The influence of different values of absorbance (e1) on amplitude (a) and phase (b) of surface temperature variations of the examined sample (illuminated side given in full, backside in dotted lines) [3]
REFERENCES
[1] M. N. Popovic, M. V. Nesic, M. Zivanov, D. D. Markushev, and S. P. Galovic, Opt. Quantum Electron., vol. 50, no. 9, pp. 1–10, (2018).
[2] V. V. Miletic, M. N. Popovic, S. P. Galovic, D. D. Markushev, and M. V. Nesic, J. Appl. Phys., vol. 133, p. 075101 (2023).
[3] V. V. Miletic, M. N. Popovic, S. P. Galovic, D. D. Markushev, L. Kostic, and M. V. Nesic, Facta Univ. - Ser. Physics, Chem. Technol., vol. 20, no. 1, pp. 67–77 (2022).
