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Quantum Fluctuation Power Spectrum of Optical Field in One-Dimensional
Absorbing and Dispersive System
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Abstract: The electromagnetic field is quantized in absorbing and dispersive dielectrics by Green's function method,
and the quantum theory of the optical field is investigated one-dimensional system consisted of three-layered absorbing
and dispersive dielectrics. The power spectrum of quantum fluctuations of the optical field in the dispersion and
absorption dielectrics cavity is given by the fluctuation-dissipation theorem, and the effect of the dispersive and
absorbing character of the dielectrics on the workability of an optical system is discussed by numerical caculation. The
result shows that the working state of a system is connected with the frequency of the optical field. Absorbing and
dispersive character of the dielectrics in every area influences not only the power spectrum of the electric field
fluctuation of its ambient region, but also the other side’s. There is an important meaning for exploring the pratical
applications of the complicated dielectric distribution and structural system in optical communication, modern optic-
engineering and microwave technology in the result.
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Fig.1 Spatial variation of the power spectrum of the
electric-field fluctuations, where the dielectrics at

both sides of cavity are symmetrical
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