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Quantum Dot Photonic Crystal Nanolasers

Yasuhiko ARAKAWA, Masahiro NOMURA and Satoshi IWAMOTO

Evolution of semiconductor lasers includes novel nanostructures and new physical concepts. Proposals of
heterostructure and quantum dot are good milestones and had a notable impact on the development of
semiconductor lasers. In general, a larger number of quantum dot is advantageous to lasing
characteristics, but this is not the case with a laser possessing an ultra-high-@ cavity; ultimately, optical
gain of a single quantum dot enables lasing oscillation. Semiconductor nanocavities can provide favorable
environment for single-quantum-dot-lasing due to high-@ and enhanced light-matter interaction resulting
from an extremely small modal volume. In this paper, we describe cavity quantum electrodynamics in
a single quantum dot- nanocavity system and and related researches on nanolasers. Then, we discuss our
recent advances in physics of semiconductor single quantum dot-photonic crystal nanocavity lasers in
both weak and strong coupling regimes. We also describe future outlook for single quantum dot lasers.
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