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Near-Field Imaging of Optical Emission from Photonic

Crystal Microcavity Lasers

Student: Tzu-Yu Tai Advisor : Dr. Wen-Hao Chang

Department of Electrophysics
National Chiao Tung University

Abstract

Lasing characteristics of photonic crystal nanocavity are investigated by

micro-photoluminescence (micro-PL) and scanning near-field microscopy (SNOM)
measurements. First, the optical process of lasing characteristics including intensity,
wavelength and linewidth are investigated by power-dependent micro-PL
measurements. With increasing excitation power , the modes intensity increasing,
linewidth narrowing and wavelength blue shift are observed. The spatial distribution
of lasing characteristics are investigated by spectral resolved SNOM measurements.
The spatial distribution of modes intensity and linewidth can be used to identify the
lasing area. When excitation power exceeding the lasing threshold , photo- excited
carriers are converted rapidly into photons due to stimulated emission, and therely
pinning the carrier concentration. The spatial distribution of threshold carrier density
can be revealed by lasing wavelength distribution when using above threshold
excitation power. Finally, we observe spatial excitation mode competition in

dual-mode laser under different powers.
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