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Obijective:

Address the following question:
Conventional pattern formation is based on instabilities of
linear momentum states. Is it possible there exist analogous

pattern-formation processes but based on orbital-angular
momentum instead of linear momentum states?



Do four-wave mixing instabilities and pattern formation analogous
to those obtained with linear momentum also exist for
orbital angular momentum?
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Theoretical Basis

Gross-Pitaevskii equation with source S in x,y basis:
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Gross-Pitaevskii equation in OAM basis:
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Results of linear stability analysis for constant (in r) pump
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Signal growth outside pump growth = candidate for OAM instability
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Notation: (|m|,n) = OAM and n-th zero of Bessel function, J (a.,,)=0

Pump growth shown as grey shaded area
Signal growth rates as lines 6



Results of numerical simulation

Fraction of polariton number Polariton density
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-~ Current density (arrows) and divergence of current (color)
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OAM instabilities yield
generation-annihilation
pairs, i.e. pairs where
divergence of current
have different signs.
These are in contrast
to well-known vortex-
anti-vortex pairs.
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Far-field patterns
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