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Scanning Near-field Optical Microscopy of

Semiconductor Micro and Nano Structures

Student : Wei-Yu Chen Advisor : Dr. Ming-Chih Lee
Dr. Wen-Hao Chang

Department of Electrophysics
National Chiao Tung University

Abstract

Scanning Near-field optical microscopy (SNOM) with high resolution was
used to study optical properties in microdisks, photonic crystals, InN and InGaN
dots. Finite difference time domain (FDTD) simulation confirm the experimental
results. Near-field image show the number of whispering-gallery modes (WGMs)
azimuthal intensity maxima around the disk circumference is half number by
simulation. It is because of the image is collected from different part of uncoated
tip. We also observed the spatial distribution of resonance mode which is highest
quality factor in L3 photonic crystal. Finally, we could identify In droplet in InN
dots by SNOM because of different optical property. The relation between
composition and dot size in InGaN is also found by near-field image and surface
morphology. Phase separation in InGaN dots result in different indium
composition dots. SNOM is a powerful tool to research semiconductor micro

and nano scale structures.
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