BE (BER |

[=407.>]'

SR E RN RS REE R
High-Frequency Scanning Near-Field Microscopy
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Abstract : The resolution of conventional imaging microscopes is limited by diffraction to about the radiation
wavelength used. The recent development of scanning near-field microscopy has successfully overcome this
resolution barrier by employing sub-wavelength apertures or sharp tip structures as near-field probes. The near-field
imaging has been accomplished in a variety of instruments, which cover frequencies spanning the microwave to
optical regions. Recently microwave and millimeter-wave bands scanning near-filed imaging techniques have
attracted much attention as useful tools for nondestructive evaluation of materials, mapping of dielectric constants of
insulating layers, characterization of active microwave circuits, etc. This review provides an overview of
high-frequency scanning near-field microscopy in the microwave and millimeter-wave regions. As an example of

the millimeter-wave microscopy, a millimeter-wave microscope system using a metal slit-type probe is described.
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Fig. 1. Nearfield probes used in the radio-wave
region: circular waveguide probe (), coaxial probe
(b), and slit-type probe ().
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Fig. 2. Experimental setup for scanning nearfield
millimeter-wave microscopy using a tapered rectangular
metalic waveguide probe with a slit aperture.
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Fig. 3. Scan method used in the experiments. Object to
be imaged is scanned linearly for different
object-rotation angles.
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Fig. 4. Reconstructed images of a metal patch: optical
image (a), intensity image in reflection mode (b), phase
image in reflection mode (¢), intensity image in
transmission mode (d), and phase image in

transmission mode ().
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Fig. 5. Model of image reconstruction for scanning
near-field anisotropy microscopy.
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Fig. 6. Reconstructed images of a metal patch: image of
maximum response, a; (a), minimum response, b (b),
and angle between the direction of the maximum
response and the x-axis of the coordinate system in
Fig. 5, i ().
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Fig. 7. Reconstructed images of a wiregrid: image of
maximum response, a;(a), minimum response, 5 (b),
and angle between the direction of the maximum
response and the x-axis of the coordinate system in
Fig. 5, ci(©).
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Fig. 8. Temporal evolution of photoexcited free carrier
distribution. The time under each image indicates the
time after the photo excitation began.
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