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Nonlinear Spatial Optics
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Nonlinear Spatial Optics studies the control of spatial behaviors of light with the help of interactions
of light with nonlinear optical materials. Spatial behaviors of light include (but not limited to) the beam
sizes/profiles/propagations and light-light interactions.

One important consequence of the nonlinear light-matter interaction is the formation of the Spatial
Optical Solitons. Spatial soliton is a light beam whose waveform remains unchanged during propagation,
due to the balance between nonlinear effect and diffraction. Nonlinear spatial optics and solitons are
expected to become more and more important in the future for the all-optical devices and circuitry.

Figure 1 | Field modulus (top panel) and phase (bottom panel)
distributions for vortex solitons in thermal medium with a rectangular
cross section, with a topological charge 1(a), 2(b) and 3(c), respectively.
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Figure 2| Schematics of a plasmonic array (left) and the field profiles
of a subwavelength plasmonic lattice solitons(a) and its diffraction-free
popagation(b).
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Figure 3 | a 2D array of nanowires(left) and the band structures(right).
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Figure 4 | The field amplitude (a,c) and phase (b,d) of vortical Plasmonic
Lattice Solitons in focusing (top panel) and defocusing(bottom panel)
nonlinear media, into which a 2D array of nanowires is embedded(Fig.3).
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