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Abstract: Based on scanning probe microscope, a set of scattering scanning near—field optical imaging
device is designed. The structure of the device and the basic near—field signal detection principle are
introduced, andthe influence of the demodulation order, focus spot size and other factors on the near—field
optical signal extraction are discussed through models and experiments. In order to verify the performance
of the device, a sample of gold nano—particles and a sample of h—-BN microcrystals be characterized. The
results show that the home-made device achieves a spatial resolution of 10 nm, and the standing wave
phenomenon formed by the h—-BN phonon polarization excimer can be clearly observed, demonstrating the
huge application potential of this technology.
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(a) Schematic diagram of home-made device (b) Home-made s-SNOM instrument
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Fig.1 s~SNOM schematic and physical diagram
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Fig.2 Point-dipole model and COMSOL finite element simulation results
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Table 1 Signal and noise comparison under different demodulation orders

Demodulation frequency 10 20 30 40
Signal 5.2mV 824 uv 127 pV BRETAY
Noise(RMS) 107 uVv 13.63 uV 1.97 uv 1.53 pVv
SNR 33.7dB 35.6 dB 36.1dB 27.8dB
Noise(RMS)/Stage-off 37.1pV 2.4V 1.23 pV 1.02 pVv
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(a) AFM topography image (b) s-SNOM 1Q image
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(c) s-SNOM 2Q image (d) s-SNOM 3Q image
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Fig.4 AFM topography and12, 202, and 302 near-field optical imaging of gold-silicon grating sample
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(c) aAFM cut line trace (white dashed line in Fig.6(a)) (d) as-SNOM cut line trace (white dashed line in Fig.6(b))
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Fig.6 AFM topography and s—SNOM imaging map of gold nanoparticle samples
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(a) h-BN sample AFM topography image (b) Schematic diagram of phonon polarization excimer propagation
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Fig.7 AFM topography and s~—SNOM imaging map of h—-BN samples
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