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Method of Near-field Fluorescence Image Reconstruction Using A Thin-slit Probe
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A new near field fluorescent imaging technique by a thin-slit probe which uses thin-layer
waveguides was developed. The method is based on a process of scanning the narrow illu-
mination band over the sample and on the deconvolution scheme. In order to reconstruct
the sample profile, rotation and translation scanning is required. The deconvolution can
be performed by employing the existing method which is familiar in the computed tomog-
raphy technology. Numerical simulations are performed to demonstrate the technique’s
capability of achieving super-resolution observation using the thin-slit probe. Current
near-field optical microscopes use metal-coated optical fiber probes. Although there are
several methods to make the fiber probe, it is not easy to make. Thin-layer waveguides
with slit-shaped apertures which width is smaller than the wavelength of the light can be
made using the technology of micro-electro-mechanical systems (MEMS) or of semicon-
ductor processes such as sputtering and chemical vapor deposition (CVD). The thin-slit
probe is easier and less expensive to make using these technologies than the conventional
metal-coated optical fiber probe which has a tiny hole on its tip. Semiconductor laser
can also be used as an illuminating probe. The thin-slit probe is located adjacent to the
sample and scanned to illuminate a slit-shaped tiny area of the sample. The slit is rotated
horizontally and scanned over the sample perpendicularly to the slit. The total amount
of light intensity which goes through slit-shaped area of the sample can be observed in
the far field. A collection of light intensity data is achieved by scanning.
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Fig. 1

scope using a fiber probe

Overview of a conventional near-field optical micro-
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Fig. 2 Overview of the detecting system of the near-field

fluorescence using a thin-slit probe
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Fig. 3 Observation of the near-field fluorescence from the

sample

Fig.4 Scanning over the sample at different angles using a

thin-slit probe
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Fig.9 Observed image without error
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Fig.10 Observed image with 10% error

Fig.11 Reconstructed image without error
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