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ABSTRACT 
A pyroelectric sensor can be seen as a layered system consisted on a pyroelectric 
material sandwiched between two thin metal layers acting as electrical contacts for 
measurements of the voltage drop that can be induced by heating. This kind of sensor 
can be used as a detector of electromagnetic radiation but also for thermal 
characterization of materials using the photopyroelectric technique. In this work we 
perform a theoretical analysis based in the so-called thermal wave approach to show 
that, when this sensor is heated periodically by the absorption of intensity modulated 
light by one of the metalized surfaces, while the other metal surface is in contact with a 
liquid sample, the resulting pyroelectric voltage signal amplitude enhances respecting 
the one resulting from the bare sensor, for certain values of the modulation frequency. 
This contradicts the intuitively expectation based in the assumption that the sample 
provides a new channel for heat conduction, thereby decreasing the pyroelectric 
temperature. We will show that the back and forth propagation and the superposition of 
thermal waves through the metal coatings must be taken into account in order to explain 
the observed behavior. The proposed model was experimentally tested for water and 
glycerin samples, and using a polyvinylidene difluoride (PVDF) polymer film, with Ni-
Cu metal electrodes, as a pyroelectric sensor.  
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