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Abstract

A variety of SThM methods have been explored since the invention of the scanning tunneling microscope(STM) and the atomic force microscope(AFM).This work reports
on thermoelectric measurements in nanostructured thin films using a scanning hot probe technique. In this method a resistively heated thermal probe of an Atomic Force
Microscope (AFM) is brought in contact with the sample surface giving rise to a temperature gradient and a Seebeck voltage in the specimen. The average temperature
rise of the probe is determined from the change in its electrical resistance. The heat transfer rate between the probe and the sample is estimated using a heat transfer
model that takes into account the major heat transfer mechanisms in the system. The heat transfer mechanism between tip sample was investigated in detail. The relative
contribution of solid-solid contact , water meniscus, and air to the heat transfer mechanism was determined for the kind of tip that we have used in our experiments. The
effective contact area radius between tip and sample is 2 microns. The thermal conductivity is determined from the measured thermal resistance of the film. The Seebeck
coefficient value is calculated using the measured temperature drop and the Seebeck voltage in the plane of the sample. The method is calibrated on glass and bismuth
telluride substrates. The Seebeck coefficient is calculated and validated by measurements on BiTe bulk sample. After this the Seebeck coefficient was measured on a BiTe
nanoparticles thin film deposited on glass. The thermal conductivity for the same film was measured. Experimental results are presented for the thermal resistance and
Seebeck coefficient of thermoelectric films composed of bismuth telluride and lead telluride nanoparticles and nanorods deposited on a glass substrates.
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