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Introduction

Topological fluctuations in QCD.

arXiv:1111.6733, P.V. Buividovich,
T. Kalaydzhyan, M.I. Polikarpov

Anomaly:

∂µj
(5)
µ = CF (a)

µν F̃
µν
(a) −→ Nonzero chiral density ρ5
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CME

Possible manifestation: Chiral Magnetic Effect
ρ5 & ~B → ~ ‖ ~B
A
A
A
~ = Nc

2π2µ5 ~B
A
A
A
Phase is important!
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Phase diagram of the QCD with µ5

Effective models (NJL, PNJL, PLSMq etc.)
arXiv: 1102.0188, 1110.4904, 1305.1100, 1310.4434

Dyson-Schwinger equations
arXiv:1505.00316

Large Nc universality
arXiv:1111.3391

Lattice QCD (no sign problem)
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Phase diagram of the QCD with µ5

Effective models (NJL, PNJL, PLSMq etc.)
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Dyson-Schwinger equations
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Large Nc universality
arXiv:1111.3391

Lattice QCD (no sign problem)

Contradictions between different approaches =⇒ Question is not settled.
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Chiral chemical potential for staggered fermions

Sf =
1
2

∑
xµ

ηµ(x)(ψ̄x+µUµ(x)ψx − ψ̄xU
†
µ(x)ψx+µ) + ma

∑
x

ψ̄xψx+

+
1
2
µ5a

∑
x

s(x)(ψ̄x+δŪx+δ,xψx − ψ̄x+δŪ
+
x+δ,xψx)

s(x) = η1(x)η2(x)η3(x) = (−1)x2

δ = (1, 1, 1, 0)
A
A
A Flavour basis: δSf → µ5q̄γ5γ4 ⊗ 1q
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Observables

Polyakov loop 〈L〉:

L =
1
N3
σ

∑
n1,n2,n3

1
2
tr

(
Nτ∏

n4=1

U4(n1, n2, n3, n4)

)

Chiral condensate a3〈ψ̄ψ〉:

a3〈ψ̄ψ〉 = − 1
NτN3

σ

1
4

∂

∂(ma)
log(Z ) =

1
NτN3

σ

1
4
〈tr(D + ma)−1〉

Susceptibilities χL, χψ̄ψ
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Lattice setup

Gauge group: SU(2)
Wilson plaquette action
Lattice sizes:

6× 203,mq = 12 MeV for susceptibilities
10× 283,mq = 18 MeV for large µ5 and chiral limit.
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Results for small lattice
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Results for small lattice. Susceptibilities
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Critical temperature vs µ5
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Results for large lattice
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Chiral limit.T = 119 MeV
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Chiral limit.
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Chiral limit.T = 178 MeV
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Chiral limit.
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Chiral limit.T = 268 MeV
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Chiral limit.
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First results for SU(3) gauge group, Wilson fermions.

16
3
×4, Nf = 2, Nc = 3, Wilson fermions, κ = 0.1665
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Conclusions
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The situation is the same in the chiral limit
The transition seems to become sharper
No splitting of the χS breaking and confinement PT.
Simulations with Nc = 3, Nf = 2, Wilson fermions are started. First
results are in agreement.
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Backup
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M. N. Chernodub and A. S. Nedelin, arXiv:1102.0188

Quark Gluon
Plasma

Hadronic Phase
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Bin Wang et al., arXiv:1505.00316
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