Superfluid fraction in the inner crust of neutron stars
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® |ntroduction: inner crust of neutron stars and its superfluid fraction
® Formalism: Hartre-Fock-Bogoliubov and Andreev-Bashkin two fluid model

® Results: a whole lasagna and some spaghetti
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...and its superfluid fraction
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in momentum space only integer indices, diagonal in the Bloch and parallel momenta

h2
hkk’:( *) k- k' + Uggr — k- v O (1)
2m* /) kk!
U = — Z Vipk! p Pp'p — Skyrme potential (2)
pp’
Ay = — Z Vik' o pkip' p — Separable interaction (3)
pp’

5/12



Andreev-Bashkin formalism

Our setup gets us access to densities, currents and other relevant quantities.
Then with the formalism due to Andreev and Bashkin we can compute the superfluid fraction

Pn=(pn—ps)V+psVn | Pp=ppV

This relation has to be understood in an average sense

- dx3 h ;
_ [ &= ip(x)
V, / V5 Vo where A(g,x)=|A(g,x)|e

(Vo= [ [ 457 oo (AL 2) = 907, 2))

Since our quantities are periodic the average superfluid velocity is zero, thus we are working in
the reference frame in which the superfluid component carries no momentum

6/12



Lasagna statics
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Lasagna dynamics
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Spaghetti hexagon
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Results summary and comparison

Spaghetti
fin L pb | Ps/pn s/ Pn
(MeV) | (fm) | (fm=3) | (our%) | (Chamel%)
12 24 | 0.0619 94.5 75
28 | 0.0617 95.7
12.5 24 | 0.0670 95.4 82
28 | 0.0668 96.7
Lasagna
i L po_ | ps/Pn | ps/pn
(MeV) | (fm) | (fm=3) | (our%) | (Chamel%)
13 20 | 0.0723 96.3 93
24 | 0.0720 96.2
13.5 20 | 0.0768 97.2 94

24 | 0.0766 97.1
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Thanks for your attention!
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