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The principle of surface plasmon resonance

heterodyne interferometer and its applications
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National Chiao Tung University

ABSTRACT

The phase differences between p- and s- polarizations of the reflected light at the
boundary of a surface plasmon resonance/apparatus vary rapidly with the variations of
some physical parameters, suchias wavelength, concentration, and refractive index,
etc.. These phase differences can be . measured accurately with the heterodyne
interferometry. Consequently; - the " surface: plasmon resonance heterodyne
interferometer is proposed by combining the surface plasmon resonance effect and the
heterodyne interferometry. It can be applied to measure related physical parameters.

The phase difference is a function of the complex refractive index and the
thickness of the thin metal film of a surface plasmon resonance apparatus. An
alternative method for measuring the complex refractive index and the thickness of
the thin metal film is also proposed by using the circular heterodyne interferometry.

The optimal measurement conditions and the associated sensitivities with the
surface plasmon resonance apparatus are discussed. Because of its common-path
optical configuration, it has the advantages of both a common-path interferometer and

a heterodyne interferometer.



