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The origin of the clumps along the gaseous circumstellar ring surrounding the remnant of Supernova 1987A has puzzled scientists for 

decades. Twenty-thousand years prior to the supernova, the interaction between solar wind from the progenitor star and the ring likely 

generated vorticity conducive to the formation of a circular vortex dipole subject to the cylindrical Crow instability, as shown above. Our 

analysis predicts a dominant unstable wavenumber consistent with the number of clumps, and simulations reproduce both the clumping 

behavior and the thin annulus of mass, shed by the vortex dipole, recently observed with the James Webb Space Telescope, as shown below.

Q-Criterion

Mass

Fraction

Time

Vortex Dipole

Star

Solar Wind

Ring ClumpThin Annulus

Vortex Reconnection Vortex Ring

Supernova 1987A

Clumps

Thin Annulus

Instability Growth

Background Image Credit: NASA, ESA, R. Kirshner (Harvard-Smithsonian Center for Astrophysics and Gordon and Betty Moore Foundation), M. Mutchler, and R. Avila (STScI)

James Webb Space Telescope Image Credit: NASA, ESA, CSA, M. Matsuura (Cardiff University), R. Arendt (NASA’s Goddard Spaceflight Center & University of Maryland, Baltimore County), C. Fransson (Stockholm University), and J. Larsson (KTH Royal Institute of Technology). Image Processing: A. Pagan
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