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Abstract

Silicon photonics is attracting increasing attention around the world because of its important
potential applications. Apart from having established applications in optical
telecommunications, silicon photonics offers the possibility of solving the heat and high
power dissipation problems of electrical interconnects that limit the performance of high
speed computers. The development of silicon based optical modulators, photodectors and
other waveguide functional elements may eventually lead to the development of low-power
dissipation, high-speed optical interconnects needed in future computers, as well as to the
development of low cost optical chips for next-generation fiber-to-the-home networks.
Another emerging area for silicon photonics is in optical sensing. Unlike silica glass, silicon
has low optical loss at mid-wave infrared wavelengths, thus opening the possibility for
spectroscopic applications of silicon chips at the mid-wave infrared wavelengths (3-5 microns)
which correspond to the fundamental rotational and vibrational resonances of many different
species of gases. This talk will review recent advances in silicon photonics at CUHK
including work on nonlinear silicon photonics, the silicon Raman amplifier and laser, the use
of ion implantation to enhance the performance on nonlinear devices, and ion implanted
waveguides for silicon based photodetectors at the wavelengths used in optical
communications. The narrow linewidths of the silicon Raman laser will be discussed in the
context of possible applications in wavelength modulation spectroscopy applications. The
prospects for integrated silicon chips for gas sensing applications at mid-wave infrared
wavelengths will be discussed.
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