Downloaded from orbit.dtu.dk on: Aug 23, 2019

Parametric Phase-sensitive and Phase-insensitive All-optical Signal Processing on
Multiple Nonlinear Platforms - Invited talk.

Peucheret, Christophe; Da Ros, Francesco; Vukovic, Dragana; Ding, Yunhong; Dalgaard, Kjeld; Galili,
Michael; Gajda, A.; Xu, J.; Fukuchi, Y.; Hu, Hao

Publication date:
2014
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Peucheret, C., Da Ros, F., Vukovic, D., Ding, Y., Dalgaard, K., Galili, M., ... Petermann, K. (2014). Parametric
Phase-sensitive and Phase-insensitive All-optical Signal Processing on Multiple Nonlinear Platforms - Invited
talk.. Abstract from 35th Progress In Electromagnetics Research Symposium , Guangzhou (Canton), China.

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

1

Parametric Phase-sensitive and Phase-insensitive All-optical
Signal Processing on Multiple Nonlinear Platforms
C. Peucheret1,∗ , F. Da Ros2 , D. Vukovic2 , Y. Ding2 , K. Dalgaard2 , M. Galili2 , A. Gajda3,4 ,
J. Xu5 , Y. Fukuchi6 , H. Hu2 , L. Lei5 , H. Ou2 , L. Zimmermann4 , L. K. Oxenløwe2 , B. Tillack3,4 ,
and K. Petermann3
1

2

FOTON Laboratory, CNRS UMR 6082, University of Rennes 1, ENSSAT, 22305 Lannion, France
Department of Photonics Engineering, Technical University of Denmark, 2800 Kgs. Lyngby, Denmark
3
Technische Universität Berlin, Fachgebiet Hochfrequenztechnik, 10587 Berlin, Germany
4
IHP, 15236 Frankfurt (Oder), Germany
5
Huazhong University of Science and Technology, Wuhan, 430074, Hubei, China
6
Department of Electrical Engineering, Tokyo University of Science, Tokyo 125-8585, Japan
∗
Corresponding author: christophe.peucheret@univ-rennes1.fr

Parametric processes in materials presenting a second- or third-order nonlinearity have been
widely used to demonstrate a wide range of all-optical signal processing functionalities, including
amplification, wavelength conversion, regeneration, sampling, switching, modulation format conversion, optical phase conjugation, etc. The recent evolution of optical fiber communication systems
towards advanced modulation formats making use of the phase dimension, as well as polarizationand, more recently, space-multiplexing, has created new requirements, as well as new opportunities,
for parametric all-optical signal processing.
In this presentation, we will review our recent results on the demonstration of all-optical parametric signal processing using different nonlinear platforms, including highly nonlinear optical fibers
(HNLFs), silicon nanowires, and periodically-poled lithium niobate (PPLN) waveguides. In particular, we will show how phase-sensitive processes can be engineered to demonstrate phase-quadrature
separation, which we have recently demonstrated in HNLFs [1] and PPLN waveguides [2]. Silicon
nanowires are particularly attractive for signal processing thanks to their compact size, CMOScompatible fabrication process, degrees of freedom in dispersion engineering, and high nonlinear
coefficient. However, the detrimental effect of free-carrier absorption induced by two-photon absorption has so far prevented them from being used for the demonstration of phase-sensitive processing.
Thanks to the introduction of p-i-n junctions across silicon waveguides, we have recently been able
to demonstrate phase-sensitive extinction ratios as high as 20 dB, allowing the phase regeneration
of phase-modulated signals under continuous wave pumping operation [3]. One of the well-known
limitations of planar waveguide devices for all-optical signal processing is their inherent polarizationsensitivity. We will show how the introduction of polarization-diversity circuits relying on efficient
and wideband polarization splitters and rotators [4] can overcome this limitation. Finally, we will
also discuss the introduction of signal processing functionalities that are compatible with the novel
dimension of space multiplexing. More specifically, we will show how mode-selective wavelength
conversion based on four-wave mixing can be realized in a multimode silicon waveguide [5].
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