View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Advances in silicon nanophotonics

Hvam, Jgrn Marcher; Pu, Minhao

Publication date:
2012

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Hvam, J. M., & Pu, M. (2012). Advances in silicon nanophotonics. Abstract from Fifth International Conference
on Optical, Optoelectronic and Photonic Materials and Applications - ICOOPMA 2012, Nara, Japan.

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/13796414?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/advances-in-silicon-nanophotonics(6558831e-578d-40ef-b603-ee2a52b50f8d).html

Advances 1n silicon nanophotonics
Jorn M. Hvam* and Minhao Pu

DTU Fotonik, Department of Photonics Engineering, Technical University of Denmark
Oersteds Plads 343, DK-2800 Kgs. Lyngby, Denmark
*e-mail: jmhv@fotonik.dtu.dk

Silicon has long been established as an ideal material for passive integrated optical circuitry due
to its high refractive index, with corresponding strong optical confinement ability, and its low-cost
CMOS-compatible manufacturability. However, the inversion symmetry of the silicon crystal lattice
has been an obstacle for a simple realization of electro-optic modulators, and its indirect band gap has
prevented the realization of efficient silicon light emitting diodes and lasers. Still, significant progress
has been made in the past few years.' Electro-optic modulators based on the free carrier plasma effect
have been tested up to 40 Ghit/s,? and hybrid evanescent silicon lasers have been realized both in the
form of distributed feed-back lasers® and micro-disk lasers.* For enhancing the impact of silicon
photonics in future ultrafast and energy-efficient all-optical signal processing, e.g. in high-bit-rate
optical communication circuits and networks, it is vital that the nonlinear optical effects of silicon are
being strongly enhanced.” This can among others be achieved in photonic-crystal slow-light
waveguides® and in nano-engineered photonic-wires’ (Fig. 1). In this talk | shall present some recent
advances in this direction. The efficient coupling of light between optical fibers and the planar silicon
devices and circuits is of crucial importance. Both end-coupling® (Fig. 1) and grating-coupling®
solutions will be discussed along with polarization issues'. A new scheme for a hybrid 111-V/silicon
laser will also be discussed briefly."*
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