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Construction of dual-probe scanning near-field optical microscopy (DSNOM)
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Abstract

We construct dual-probe scanning near-field optical
microscopy (DSNOM), where near-field light is excited
and detected at different position by different fiber
probes. DSNOM provides a powerful tool to visualize
propagating SPP or scattering electrons under diffraction
limit of light, which conventional optical microscopy
cannot do. Moreover, combination with femtosecond
laser pulses and DSNOM will make it possible to
measure ultrafast physical phenomena in nanometer
scale. However, approaching two fiber probes within
several tens of nanometer is challenges till now. We
report here that we can scan the detection fiber probe
around the excitation fiber probe without physical
contacts between them, using dual-band modulation
(DBM) techniques. We confirm that these two fiber

probes approaches by the distance of from 50 to 100 nm
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Fig. 1 Operation mode of SNOM, (a) [llumination mode

(b) Collection mode (c) Illumination-collection mode.
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Fig. 2 Diagram of AFM system.

B. Tip Approach
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Fig. 3 Measurement results of (a) topography and (b) 1

line mapping.
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Fig. 4 Schematic image of (a) DSNOM and (b) I probe
and C probe.
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Fig. 5 (a) Schematic image of how to scan C probe

around I probe and measurement results of (b)

topography and (c) signal mapping.
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