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Introduction
The photo acoustic effect or opt acoustic effect is the formation 
of sound waves following light absorption in a material 
sample. In order to obtain this effect the light intensity must 
vary, either periodically modulated light or as a single flash. 
The photo acoustic effect is quantified by measuring the 
formed sound pressure changes with appropriate detectors, 
such as microphones or piezoelectric sensors. The time 
variation of the electric output current or voltage from these 
detectors is the photo acoustic signal. These measurements are 
useful to determine certain properties of the studied sample. 
In photo acoustic spectroscopy, the photo acoustic signal is 
used to obtain the actual absorption of light in either opaque 
or transparent objects. It is useful for substances in extremely 
low concentrations, because very strong pulses of light from 
a laser can be used to increase sensitivity and very narrow 
wavelengths can be used for specificity. Furthermore, photo 
acoustic measurements serve as a valuable research tool 
in the study of the heat evolved in photochemical reaction, 
particularly in the study of photosynthesis [1].

The main physical picture, in this case, envisions the original 
temperature pulsations as origins of propagating temperature 
waves which travel in the condensed phase, ultimately reaching 
the surrounding gaseous phase. The resulting temperature 
pulsations in the gaseous phase are the prime cause of the 
pressure changes there. The amplitude of the traveling thermal 
wave decreases strongly exponentially along its propagation 
direction, but if its propagation distance in the condensed 
phase is not too long, its amplitude near the gaseous phase 
is sufficient to create detectable pressure changes. This 
property of the thermal wave confers unique features to the 
detection of light absorption by the photo acoustic method. 
The temperature and pressure changes involved are minute, 
compared to everyday scale – typical order of magnitude for 
the temperature changes, using ordinary light intensities, are 
about micro- to mill degrees and for the resulting pressure 
changes is about nano- to microbars [2].

Another application of the photo acoustic effect is its ability 
to estimate the chemical energies stored in various steps of 
a photochemical reaction. Following light absorption photo 
physical and photochemical conversions occur, which store 
part of the light energy as chemical energy. Energy storage 
leads to less heat evolution. The resulting smaller photo 
acoustic signal thus gives a quantitative estimate of the extent 
of the energy storage. For transient species this requires the 

measurement of the signal in the relevant time scale and 
the capability to extract from the temporal part of the signal 
the time-dependent heat evolution, by proper convolution. 
There are numerous examples for this application. A similar 
application is the study of the conversion of light energy 
to electrical energy in solar cells. A special example is the 
application of the photo acoustic effect in photosynthesis 
research [3].

The main physical picture, in this case, envisions the original 
temperature pulsations as origins of propagating temperature 
waves thermal waves, which travel in the condensed phase, 
ultimately reaching the surrounding gaseous phase. The 
resulting temperature pulsations in the gaseous phase are the 
prime cause of the pressure changes there. The amplitude of the 
traveling thermal wave decreases strongly exponentially along 
its propagation direction, but if its propagation distance in the 
condensed phase is not too long, its amplitude near the gaseous 
phase is sufficient to create detectable pressure changes. This 
property of the thermal wave confers unique features to the 
detection of light absorption by the photo acoustic method. 
The temperature and pressure changes involved are minute, 
compared to everyday scale – typical order of magnitude for 
the temperature changes, using ordinary light intensities, are 
about micro- to mill degrees and for the resulting pressure 
changes is about nano- to microbars [4,5].
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