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Short description of possible research topics for a PhD
Silicon photonics has been a very active area of research for more than 2 decades, targeting at
integrating both active and passive photonic and optoelectronic devices on a single silicon chip
(laser sources, modulators, photodetectors, waveguides, filters, and optical switches). The
greatest challenge is to integrate monolithically III-V semiconductor lasers on germanium or
silicon (Ge/Si), due to epitaxial defects originating from the crystal lattice mismatch. Luckily,
InAs/GaAs quantum dot (Qdot) lasers are weakly sensitive to such defects, and CW lasing of
Qdot lasers grown on Ge/Si at 300K have been demonstrated. Qdot lasers exhibit superior
characteristics such as low threshold current and large temperature stability, which is very
useful for low energy consumption photonic integrated circuits. Recent work showed that Gebased Qdot lasers could also exhibit a reduced noise in comparison with GaAs-based Qdot lasers,
but a comprehensive understanding is still missing. This project will focus on physical modeling
and experiments on InAs/GaAs Qdot lasers on Ge/Si. Phase noise modeling will be implemented
both semi-analytically and numerically. Various characterizations will be performed, including
spectral linewidth and power spectral density of flicker & white noise. The work will also address
methods to reduce phase noise, such as photonic / optoelectronic perturbations (e.g. external
optical feedback).
The thesis will be conducted in close collaboration with Dr. Cheng Wang at ShanghaiTech
University (http://shanghaitech-sist-chengwang.myfreesites.net/).
Required background of the student:
Solid background in lasers/semiconductor optoelectronics ; communication and reporting skills.
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