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A Metal Temperature Control System using
Laser Reflection Shift

Maryam Zoghit!

Abstract

sing a combination of Drude model and Fresnel coefficients, we investigate the

effect of temperature on laser beam shifts from metals and present a simple

method for thermometry. A comprehensive analysis of both Goos-Hanchen

(GH) and Imbert-Fedorov (IF) reflection shifts of an arbitrary oblique linearly
polarized light from a plane metallic surface as a function of temperature is carried out. It is
shown that the beam light can contribute both spatial and angular shifts depending on its
state of polarity. The investigation indicates that the TM-wave radiation at 89° on gold
surface produces the most sensitive GH shift with respect to the temperature and decreases
as the metal is heated. The linear change of the spatial GH shift is about 80 pm per Kelvin.
The IF deviations, on the other hand, have a monotonic ascending behavior which is about
3pm per Kelvin for the spatial shift. This method may serve as part of an alarm system to
detect superheated explosive machinery.

Keywords: Reflection beam shift, linearly-polarized light, thermometry, Goos-Hanchen, Imbert-Fedorov.
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