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Abstract : In this study, we consider two methods for synthesizing a pulsed curved beam along a generic beam-axis trajectory.
In the first approach, we evaluate the space-time aperture field distribution that radiates the beam along a predefined
trajectory by constructing a time-dependent caustic surface around the beam-axis skeleton. We derive the aperture field delay
to form a caustic of rays along the beam axis and extend this method to other points over the aperture. In the second approach,
we harness the proven capabilities of beam methods to address the challenge of designing curved intensity profiles in three-
dimensional free space. By leveraging advanced beam propagation techniques, we create and manipulate complex intensity
patterns along arbitrarily curved trajectories, offering additional possibilities for precision control in various wave-based
applications. Numerical examples are presented to demonstrate the robust capabilities of both methods.
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