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The QCD string picture of hadrons
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Meson bound–state equation
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Dyson–Schwinger-type approach to

heavy–light quarkonium
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(−i∂̂x−im)S(x, y)−i
∫

d4zM(x, z)S(z, y) = δ(4)(x−y)

−iM(x, z) = Kµν(x, z)γµS(x, z)γν

Kµν ∝ 〈〈AA〉〉 ∝ 〈〈FF 〉〉
Simonov ’97

K44(x, y) ≡ K(x, y) ≈ σ(|~x| + |~y| − |~x− ~y|)
K4i(x, y) = 0 Kik(x, y) = 0

A.N., Simonov ’05



(~α~̂p+ βm)Ψ(~x) + β

∫

d3zM(~x, ~z)Ψ(~z) = EΨ(~x)
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Λ(~x, ~z) = 2i
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1̂, ~α vector confinement

β scalar confinement

K(~x, ~y) = V (|~x|) + V (|~y|) − V (|~x− ~y|)



Chiral angle

Σ(~p) = −i
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Figure 1: The tipical profile of the chiral angle — solution to the

mass–gap equation



The Lorentz nature of confinement

Λ(~p, ~q) = 2i

∫
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S(ω, ~p, ~q)β = (2π)3δ(3)(~p− ~q)Up

Up = β sinϕp − (~α~̂p) cosϕp

Λ(~p, ~q) ∝
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β ϕp ≈ π
2

(~α~p) ϕp → 0



Foldy–Wouthuysen transformation
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Kalashnikova, A.N., Ribeiro ’05



Chiral symmetry breaking and the

Lorentz nature of confinement

• Chiral regime

ϕp ≈
π

2
=⇒ M(~x, ~z) ∝ β Cp = 1 Sp = 0

[Ep + V (r)]ψ = Eψ

• Restoration regime

ϕp → 0 =⇒ M(~x, ~z) ∝ ~α Cp = Sp = 1/
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