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Abstract:

With a recent breakthrough in the design and fabrication of chalcogenide waveguides, we
have obtained on-chip Brillouin gain in excess of 50 dB which has opened the doors to the
realization of various important on-chip signal processing functionalities. The aim of this
proposal is to exploit this high on-chip gain to realize microwave photonic functionalities that
were earlier unachievable. We will realize on-chip microwave photonic filters with a
reconfigurable bandwidth and high frequency tunability with a low pass-band ripple to
demonstrate microwave photonic channelizers. Channelizers are important devices for
limiting the noise to increase the signal-to-noise ratio. We will also demonstrate multiple
notch filters and tunable true time delay. We will investigate the physics of stimulated
Brillouin noise build-up in the context of realizing Brillouin amplifiers. The demonstration of
a low-noise Brillouin amplifier would be paramount for the realization of an all optical-
phononic chip for microwave signal processing.

Executive Summary

e Project Commenced in September 2016, USD60,000 for year 1, and USD50,000
subject to approval.
e Major achievements:
1. On-chip processing of optical signals using Brillouin scattering demonstrated
for high-capacity communications
World-record on-chip Brillouin gain of 52 dB with net gain of 47 dB
Multiple simultaneous notch responses demonstrated using the SBS chip. The
current maximum number of notches is 3
On-chip True time delay demonstrated
5. Concept of phase amplification employed to amplify the phase by 10 times.
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6. A microwave photonic processor capable of phase shift, delay and filtering
demonstrated

7. We combined silicon nitride technology with fibre-based SBS to demonstrate
a lossless RF photonic notch filter

8. We used silicon nitride technology to demonstrate an on-chip all-optimized
filter

9. Using silicon nitride technology we demonstrated a delay line with a tuning
speed >1 GHz

10. Dr Eric Magi visited the US Army Research Lab in Adelphi, Maryland in early
2017 to demonstrate the Microwave photonic filter prototype filter to key
stakeholders from the US defence sector.
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