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Assuming that the speed up of the Vela pulsar was caused by a “starquake”, a
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Pulsar glitches and restlessness as a hard superfluidity
phenomenon

“the macroglitches, especially those in the Vela pulsar, may be
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caused by the catastrophic release of pinned vorticity.
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Dynamics of a superfluid in a neutron star crust

Yuri Levin, Columbia (https://yurilevincolumbia.github.io/)
in collaboration with Bennett Link, Montana State

Link & Levin (2022), ApJ, 941, 148
Levin & Link (2023), ApJ, 959, 84

1. Strong hysteresis in pinning/unpinning of a vortex. Bistability
of pinned and unpinned states.

2. Non-trivial background configurations with strong localized
currents - superfluid rivers.

3. Great observational progress, lots of data. Pushback against
observers (“give me the theory of glitches today”). We don’t
understand basic things.


https://yurilevincolumbia.github.io/
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2. Unpinning and repinning superfluid vortices in a neutron star
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Sudden change in spin frequency and/or
frequency derivative

Probably due to the sudden unpinning of
many (~¥1E11) superfluid vortices inside the
neutron star



Vortex Pinning in Neutron Stars, Slip-stick Dynamics, and the Origin of Spin Glitches

BENNETT LINK!' AND YURI LEVIN® %4

Main results
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e Some ideas for large-scale avalanche of unpinning
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