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I - Glitches in rotating neutron stars 
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I - Glitches in rotating neutron stars 



(Espinoza et al, 2011)
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I - Glitches in rotating neutron stars 



(Ho et al, 2015)
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I - Glitches in rotating neutron stars 



II - Superfluidity in neutron star interiors 
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(Lombardo et al, 2000)
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II - Superfluidity in neutron star interiors 
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II - Superfluidity in neutron star interiors 
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II - Superfluidity in neutron star interiors II - Superfluidity in neutron star interiors 



III - Vortex pinning in the inner crust 

(Donati & PMP, 2004, 2006)
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III - Vortex pinning in the inner crust 
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(Seveso, PMP, Grill & Haskell, 2016)

III - Vortex pinning in the inner crust 



(Ruderman, 1976)
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IV - Vorticity reservoir: standard scenario 



(Pines et al, 1980)
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IV - Vorticity reservoir: standard scenario 
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IV - Vorticity reservoir: standard scenario 



(Andersson et al, 2012)
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IV - Vorticity reservoir: standard scenario 



(Ho et al, 2015) (Ho et al, 2015) 
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IV - Vorticity reservoir: standard scenario 



(PMP, 2011)
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EOSs and GR in the ‘snowplough’ glitch model 1093

Figure 3. The plots on the top show the dependence of the radius of the radius of the NS and OF ITS core on the total mass, for the SLy and GM1 EoSs. The
plots at the bottom represents the thickness of the inner crust and outer crust as function of mass. As one can see a more massive star has thinner crusts, while
a stiffer EoS produces a larger star.

Figure 4. The profile of the pinning force f pin(ρ) for the two cases β = 1
and 3, with a choice for the maximum of f PM = 1015 dyn cm−1.

of 1.4 M⊙ with SLy EoS and we plot the function Fpin(x) for x from
0 to Ric (Fig. 6, corresponding to β = 1 and f PM = 1015 dyn cm−1).

The pinning interaction is not the only force that acts on a vortex
line. As shown in Ruderman & Sutherland (1974), pinning prevents
the vortex line from moving with the local superfluid velocity be-
cause the vortex line is compelled to have the velocity of the normal
matter component (the normal component rotates as a rigid body

Figure 5. A schematic representation of the geometry of our problem (out
of scale). The whole shaded area represents the inner crust of the NS, where
vortices are pinned to the lattice. The darker part indicates the strong pinning
region, where the vortices are subjected to pinning for their whole length.
The star is threaded by straight continuous vortices.

C⃝ 2012 The Authors, MNRAS 427, 1089–1101
Monthly Notices of the Royal Astronomical Society C⃝ 2012 RAS

(Seveso, PMP & Haskell, 2012)
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V - Vorticity reservoir: new pinning paradigm



(PMP, 2011)
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V - Vorticity reservoir: new pinning paradigm



(Haskell, PMP & Sidery, 2012)
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V - Vorticity reservoir: new pinning paradigm



(Antonelli & PMP, 2017)
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VI - Entrainment and vorticity reservoir



(Antonelli & PMP, 2017)
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VI - Entrainment and vorticity reservoir
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VII - Observations of the maximum glitch
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VII - Observations of the maximum glitch



(PMP, Antonelli, Haskell & Seveso, 2017)
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VII - Observations of the maximum glitch



(PMP, Antonelli, Haskell & Seveso, 2017)
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VIII - Estimating NS masses from observations
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(PMP, Antonelli, Haskell & Seveso, 2017)

VIII - Estimating NS masses from observations



(PMP, Antonelli, Haskell & Seveso, 2017)
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VIII - Estimating NS masses from observations



(PMP, Antonelli, Haskell & Seveso, 2017)
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VIII - Estimating NS masses from observations



(Antonelli, Montoli & PMP, 2018)
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VIII - Estimating NS masses from observations
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(Özel & Freire, 2016)

(Antonelli, Gherardi & PMP, in progress)

VIII - Estimating NS masses from observations
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