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Several methods for the measurement of the thermal diffusivity of thin films are developed. Common
to all methods is the generation of a thermal wave via the absorption of intensity-modulated light on
one surface of the film; resistive thin film bolometers and pyroelectric sensors are used for the tem-
perature recording. For free-bearing films the thermal diffusivity is determined from front and rear
side temperature spectra as a function of the modulation frequency, measured with resistive bolometers.
If a pyroelectric material is mounted on a heat sink, the thermal diffusivity is obtained from the spectrum
of the pyroelectric current. For very thin films pyroelectric substrates are recommended as temperature
sensors. A novel method is also proposed, in which the thermal diffusivity is obtained without the
influence of any other material properties and any sensor characteristics. Experimental results are
presented with a 25 pm thick PVDF film and with a 1.25 pm thick Polyglutamate Langmuir-Blodgett
film on a 9 um thick PVDF substrate. The thermal diffusivity for the PVDF films is D = 6.2 x 10-#
m?/s and for the Polyglutamate Langmuir-Blodgett film D = 5.5 x 10-® m2s at room temperature.

The techniques are theoretically discussed and various methods for the analysis of measured data are
introduced.

1. INTRODUCTION

The growing interest in thin films in recent years has stimulated work to develop
methods for the measurement of the specific heat, the thermal conductivity and
the thermal diffusivity of thin films. As an example, a knowledge of the thermal
diffusivity of pyroelectric materials is essential for the characterization of linear
and two-dimensional infrared sensor arrays.!? In these measurements the thermal
excitation is performed using light pulses or intensity-modulated light and the
resulting thermal response measured by a variety of methods. Some promising
methods for the measurement of the time development of the sample temperatures
include thin evaporated resistive bolometers®* and pyroelectric detectors.>~19 For
the extraction of the thermal diffusivity, in the latter method the time development
of the temperature rise on the rear side of the film after the absorption of a short
light pulse is analysed. The data analysis with pyroelectric substrates as thermal
detectors is complicated because the thermal properties of the sample and the
substrate are involved.>7-*¢

The intention of this paper is to consider arrangements, for which the thermal
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