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Fig. 1 Schematic diagram showing the geometry of system,
i. e. the probe tip sphere,the sample in SNOM
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Fig. 2 Schematic diagram showing the image dipole model for SNOM
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Fig. 3 Intensity of the field at the site of the probe tip as a function of the x-coordinate with different incident light frequency
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Abstract An optical coupled-dipole model was proposed in order to study the coupling between the probe tip and
the rough sample in SNOM. In this model both the optical probe tip and the sample protrusions were represented
by optical polarizable dipole spheres. The induced polarization effects on the sample surface can be replaced by the
image dipoles in the context of quasi-static electromagnetic field approximation. Applying the radiation theory of
the dipole,a set of self-consistent equations have been established to describe the field distribution at the sites of the
probe tip and the sample protrusions. This method permits us to analyze the physical mechanisms of the interaction
between the probe tip and the rough sample surface in SNOM intuitively. On the basis of this approach, the
characteristic of the near-field imaging and the localized optical resonance of the metallic sample were discussed.
The calculating result indicates that its near-field images were directly related to the incident light frequency, and
the shape and the contrast of the images were sensitive to the incident light frequency. Especially when the
frequency of the incident light was within the range of the polarized resonance frequency, the polarized resonance of
the nanoparticle will appear, and one can obtain the largest effective size of the sample particles, This may open a
new way towards the better detection sensitivity in SNOM.
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Wau Caizhang was born in 1968, He received the M. S. degree from the Physics Department of
Huazhong University of Science and Technology in 1997. Now he is a Ph. D candidate in the

Department of Instrumentation, His major research involves the near-field optics and precision

measurement,



