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A dual beam thermal lens technique has found to be an effective method to study the
kinetics of chemical reactions. 532 nm radiation from a diode pumped Nd: YVO4 (cw)
is used as the excitation source to generate thermal lens in the medium and the lens is
probed using 632.8 nm from a He-Ne laser. Concentration dependence of rate of a
simple reaction of potassium iodide and potassium dioxy persulphate is presented in
the paper. The time dependence of thermal lens signal strength provides the reaction
rate of chemical reactions.
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1. INTRODUCTION

Thermal lens spectroscopy is one of the photothermal techniques that can be used for
physical and chemical analysis. This technique is an indirect method for measuring sample
absorbance in gas and liquid phases and is based on the measurement of heat generated by
non-radiative relaxation process [1-9]. The technique is complementary to conventional
spectroscopic methods which is based on the measurement of light transmission or
fluorescence. In this technique, when the sample is illuminated using radiation from a
gaussian intensity profile laser beam, the molecules absorb some of the incident energy
and get excited to higher energy levels. The subsequent de-excitation process can occur
radiatively or non-radiatively. Non-radiative de-excitation results in the generation of heat.
Heating, strong at the centre of the beam profile than in the wings, produces thermal
gradient and hence an optical lens called thermal lens (TL) is created. The propagation of
another low intensity laser (probe) beam through the TL will result in either a spreading or
a focusing of the beam center, depending upon the temperature coefficient of the thermal
expansion of the medium. By measuring the beam centre intensity in the far field, various
thermoptical properties of the materials can be investigated.

Traditionally, techniques such as stopped flow, temperature jump are used to measure
the kinetics of fast chemical reactions [10, 11]. In principle, the reactions as fast as
microseconds can be determined by the use of these techniques. However, this time
resolution is rarely achieve in practice. The limitation is due mainly to the relatively low
sensitivity of the techniques. Specifically these techniques are based on the measurement
of the changes in the absorbance of the reactants and/or the products. These absorbances
are measured by the conventional absorption method which has low sensitivity. Higher
concentration of the reagent is, therefore needed in order to provide a measurable signal.
The use of high concentraiton produces an unwanted effect, namely, it accelerates the rate
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