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1. Introduction
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2. Pion superfluid



SU(2) Nambu—Jona-Lasinio Model
SUL(2) @ SUR(2)
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Hp! Fermi surface mismatch
chiral condensate: g:<1pw>,
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=0, homogeneous state (BCS)
q#0, inhomogeneous state (LOFF)



Mean Field Approximation

guark propagator:
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Regularization
U 2 —- 2
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1. Hard cutoff: p° <A’

2. Pauli-Villars reqularization:
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2.0

Order parameters

guark mass: m

pion condensate: A
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Sound velocity: c; = — T = 0; 5 = 600 MeV
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3. Mass-radius relation



2 Can massive compact star be in pion superfluid state??

MY TOV + EoS -, Mass-Radius relation,

static, spherical stars: Tolman-Oppenheimer-Volkoff (TOV) equation

4 o ™
dP _ Gn(e+P) (M +4mr P)_ Einstein equation:
dr 12 (1 —2GNM/r) )
ﬂ — 41r2e, RPH’ 7 & ﬁwﬂ BTHT
\_ dr D

T EoS of guark matter in pion superfluid phase

{ P(r=0)=P; P(r=R)=B -~ Mass, Radius}




M-R relation
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larger and massive star
In pion superfluid phase




summary

2L Can massive compact star be in pion superfluid state?

2t The star In w superfluid phase supports alarger M & R.
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Back-up
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Phase structure in u;- ug Plane (T:O)
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Regularization
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1. Hard cutoff: p° <A’
v homogeneous state, T, py << A

2. Pauli-Villars reqularization:
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v' homogeneous and inhomogeneous state
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