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Studies of Photonic Crystal Lasers

Student: Chih-Yang Chang Advisor: Dr. Chien-Ping Lee

Department of Electronics Engineering and Institute of Electronics
National Chiao Tung University

Abstract

We have successfully fabricated 2-D photonic crystals on GaAs wafer with
e-beam lithography and reactive ion etching(RIE). With this technique, 2-D photonic
crystal waveguides were integrated with edge emitting lasers, which demonstrated
single longitudinal mode with side mode suppression ratios (SMSR) of 14dB and
could maintain such SMSR value‘over a bread-injection current range.

In the thesis, we adopted coupled-cavity theory to explain experimental results of
the photonic crystal laser. In this:theory, the-laser was treated as two cavities. One was
the Fabry-Perot cavity and the otheriwas ‘the photonic crystal waveguide. The
coupling of the two cavities results in the photonic crystal laser’s spectrum. Moreover,
with the proper design of the photonic crystals, the threshold gain of high order lateral
modes was enhanced. Thus, high order lateral modes of the laser were inhibited and
the near field pattern of the laser was improved.

We discussed experimental results of the photonic crystal laser through L-1 curve,
output spectrum, near field pattern, and the temperature dependence, and compared

these properties with broad area lasers in this thesis.
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