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Fig. 1 Geometry for theory. The collinear PT'DS probe beam is

parallel to the heating beam and impinges onto the sample surface

at & distanee #, from the oenter of the heating beam; while the

transverse PTDS probe beam is parallel o the sample suriace
with a transverse offset ¢, and longitudinal oiTset 2,
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Fig. 2 Light beam deflection in medinum Fig. 3 Longitudinal temperature distributiin

with inhomogeneous refractive index for three types of samples

(a) substrate coated with silica (b} substrate
only (¢) substrate coated with glas:
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Fig. 4 Transverse PTDS for three types of samples

{a) Dependence of the transverss component of deflection on transverse offset (b) Dependsnce
of the longitudinal component of deflection on transverse off'set
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Table 2 Characteristics o the two PTDS sign:ls ind the prospeets for their application

signal affected by fit to give intormation about
optical/thermal properties of surfaces surface structure
transverse of the samples; thickness of
PTDS thin coatings

distance between sample topography of sample surface

surface and probe bexm

optical/thermal properties and thickness surface structure within a depti

collinear of thick coatings (with substrate of
PTDS known material)
—

thickness of the sample bulk structure (thickness,

defects, ete.)
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Abstract

A complete theoretical treatment of photothermal deflection spectroscopy (PT'DS)
for two-layer system samples is given. Characteristics of the optical beam deflection
signals under various conditions are discussed in congideration of the scanning
microscopic imaging application of PTDS.
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