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Abstract: Fourier domain pulse methods have been successfully applied to numerous applications where they enabled important advances in producing and understanding ultrafast phenomena. However, passive
pulse shaping by amplitude and phase manipulation in the spectral domain exhibits certain limitations, which are manifested particularly in pulse shaping scenarios in which pulses exhibit inconvenient Fourier
representations. An alternative approach to Fourier domain shaping is proposed, based on the ubiquitous nonlinear three-wave mixing interaction. Of particular interest is the optical parametric amplifier operated in
the phase-sensitive mode (PS-OPA). While the OPA is usually used in a phase-insensitive mode as a power amplifier, its operation as a phase-sensitive amplifier (PSA) offers an attractive set of features for temporal
pulse shaping. Unlike pulse shaping methods used to date, the approach proposed here can broaden the spectral bandwidth of the initial pulse, similar to self-phase modulation (SPM). In contrast to SPM process,
however, the PS-OPA exhibits both the amplitude and the phase cross-modulation. We demonstrate that the PS-OPA at optical frequencies is realizable in standard nonlinear crystals, offering additional attractive
possibilities such as phase amplification when compared to phase-insensitive configurations.

Pulse shaping in the Fourier domain is
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Passive Fourier-domain techniques do not
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Temporal pulse shaping via three-wave mixing goes ¢ requires interferometric timing
beyond the capability of Fourier pulse shapers.
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