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Abstract

Lasers capable of generating picosecond and femtosecond pulses of light are now firmly
established and widely deployed.  Going beyond simple pulse generation, the
programmable shaping of ultrafast laser fields into arbitrary waveforms has resulted in
substantial impact, both enabling new ultrafast science and contributing to applications in
high-speed signal transmission. The lecture begins with a brief introduction to ultrafast
optics and specifically to methods permitting shaping of ultrafast laser fields on time scales
too fast for direct electronic control. Examples of recent research in the Purdue University
Ultrafast Optics and Fiber Communications Laboratory drawing on ultrafast pulse shaping are then
reviewed. As a first example, I discuss photonically-assisted radio-frequency arbitrary waveform
generation with application to spatial and temporal focusing of ultrabroadband wireless signals
distorted by antennas or multiply scattering indoor propagation environments. A second example
pertains to broadband optical frequency comb fields generated via nonlinear wave mixing in chip-
scale microresonators pumped by a single-frequency laser. Line-by-line shaping of such fields
permits compression into high repetition rate femtosecond pulse trains and furnishes insight into
their coherence. In a final example, | describe recent experiments in which pulse shaping is applied
in the regime of quantum optics to manipulate the wave packets of correlated photon pairs.
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