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Principle and Operation of Multiple-Angle Incidence Resolution Spectroscopy

Takeshi HASEGAWA

Light is theorized sophisticatedly in Maxwell’s equations as propagation of a plane wave, in
which the electric field oscillations are perpendicular to the running direction of the light. This
means that light is a ‘transverse’ electromagnetic wave. It would be of great interest, however, if
we would consider a new spectroscopic technique for surface analysis by use of ‘longitudinal-
wave’ light, although such a virtual light is unavailable in nature. This study originally began just
for fun, but it has been accomplished to be a practically useful analytical technique. The novel
technique based on the concept of virtual light is named multiple-angle incidence resolution
spectrometry. The multiple-angle incidence resolution spectrometry theory is constructed on a
regression equation that is largely different from ordinary equations that are used for description
of physical laws. Multiple-angle incidence resolution spectrometry coupled with FT-IR has
already been employed in various ways to study orientations of molecular adsorbates on inter-
faces. In this article, details of the principle and practical procedures of multiple-angle incidence

resolution spectrometry are described, which have not been mentioned elsewhere.
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