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Research on the generation of multi-dimensional
spatiotemporal wavepackets
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Shanghai 200093, China )

Abstract: In the past few years, spatiotemporal optical research has shown its potential in many
applications. However, current research mainly focuses on using 2D spatial light modulator or
customized amplitude mask to manipulate the optical field in the spatial-spectral domain so that the
generated optical field can be modulated in the spatiotemporal (X-7) plane. In those studies, the
other spatial direction (Y-direction) remains un-changed. Having a capability of manipulating the
light in multiple spatiotemporal dimensions can greatly expand the scope of spatiotemporal optical
research to a higher dimension. Multi-dimensional spatiotemporal light field has new property that
is inaccessible in conversional researches. This research work introduces the design of device that
enable multidimensional spatiotemporal wavepackets generation by multiplexing spatiotem-
poral optical field modulation system and demonstrates some simulations of multi-dimensional

spatiotemporal optical field. In this work, we demonstrate simulations of multi-dimensional
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spatiotemporal optical vortex wavepacket (MD-STOV) and three-dimensional lattice wavepacket.

These multi-dimensional wavepackets can become new and interesting tools in spatiotemporal

optical researches and pave new directions for many applications.

Keywords: multi-dimensional spatiotemporal; multi-dimensional spatiotemporal optical vortices;

multi-dimensional spatiotemporal manipulation; multi-dimensional spatiotemporal wavepackets
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Fig.1 Setup design for generating multi-dimensional
spatiotemporal wavepacket.
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Fig. 2 Simulation results for multi-dimensional spatiotemporal optical vortex(MD-STOV ) wavepacket
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Fig.3 Simulation results for three-dimensional lattice wavepacket
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