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Abstract
Techniques for the generation, control, and manipulation of optical pulses attract considerable
interest for numerous applications and have become increasingly important in many scientific areas.
Of specific interest are techniques for pulse repetition rate multiplication (PRRM), which are used to
obtain ultrafast optical pulse trains from a low repetition rate input pulse train, as well as for arbitrary
waveform generation. In this presentation, we will overview our ongoing research on ultrafast
photonic signal processing.
We will begin by discussing two approaches for generating ultrahigh repetition rate pulse trains,
namely the temporal Talbot effect and superimposed linearly chirped fiber Bragg gratings. In the
first case, we discuss some design considerations which must be accounted for in order to optimize
the operation of PRRM based on the temporal Talbot effect and demonstrate techniques for
achieving tunable operation. In the second case, we present the results generating 100 GHz and
4×100 GHz pulse trains from an input pulse train at 10 GHz.
In the second part of the presentation, we describe our recently developed direct temporal-domain
approach for optimizing the response of optical filters to perform PRRM and pulse shaping. Using
this approach, we design lattice-form Mach-Zehnder interferometers (LF-MZIs) for PRRM with
arbitrary envelope shaping and show experimental results of devices fabricated in silica waveguides.
We then consider 2D ring resonator arrays (RRAs) as an alternate filter configuration which provides
increased capabilities for PRRM and arbitrary waveform generation. Simulation results are given.
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