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Outline

®* Quantum vortices
* The supersolid platform
* Angular momentum of vortices

® Vortices and Structure



Neutron stars
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The glitch signal
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The glitch signal
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Role of supertluidity
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Vortex trajectories (toy model)
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Glitches in rotating supersolids

Numerical simulations with ultracold
highly magnetic atoms in the supersolid phase
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Response to an external rotation
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Response to an external rotation
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Rotating a supersolid

Solid-like Superfluid-like Supersolid
A A —

1 [ —— -
|
e . 0.5 I
!
=

> > 0 0.1 0.2
. 0 ]

Bottcher, ..., Pfau, PRX 9, 011051 (2019)
Tanzi, ..., Modugno, PRL 122, 130405 (2019)
Chomaz, ..., Ferlaino, PRX 9, 021012 (2019)

Casotti, Poli, ..., Ferlaino, Nature 635, 327-331 (2024)



Simulating the system

Solving the Gross- Pitaevskii equation we have the wavefunction
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Helmholtz decomposition
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Decomposing the velocity field
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Ground states
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Ground states
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Vortex-mduced modulation
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Conclusions

[ Modulated superfluids have complex response to rotation ]

The presence of vortices can modify the structure
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Backup slides
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The eGPE operator
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Simulating the system
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Helmholtz decomposition

v(@) = vel®) + vi(@)

o k(k-D) o s k(k-D)
V. = V; =0 —
k-k k-k
® Responsible of the linear ® Contains quantum vortices,
response of the system and is related to vorticity
Vxv=Vxuv =rzd(x —2:)0(y — yc)
® Longitudinal component, ® Transverse component,
describes a compression of describes incompressible
flow _
the flow V x v, =0 Vv, =0
® Curl-free ® Divergence-free
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Counterflow
in the low
density
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A useful test
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Relaxation by means of vortex expulsion

2>0Q

Q

Q < Qr.' i

1
t[s]

t=1.24s t=1.37s

t=1.56s

26



Dynamics of vortex expulsion

Protocol for quasi-adiabatic vortex expulsion
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Observation of vortices in
supersolids
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