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motivation: QCD phase diagram
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Figure 1.1: Schematic QCD phase diagrams in the chemical potential-temperature plane. Upper left:

generic phase diagram of the “pre-color superconductivity era”

, see, e.g., Refs. [3, 4]. The other diagrams

are taken from the literature. Upper right: Rajagopal (1999) [17]. Lower left: Alford (2003) [23]. Lower
right: Schafer (2003) [14].
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Outhne

Gross-Neveu Models : GNg and NJLs

gap equation -> nonlinear Schrédinger equation
GN32 and NJLy phase diagrams

Ginzburg-Landau expansion and AKNS hierarchy

conclusions and outlook
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Gap Equation Approach
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Gap Equation Approach
partition £ T e
function Ze /D¢ 23 {_/ [WW = (W) ] }

scalar condensate O
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. o(x) 0
gap equation 2N = o In det [@+ o(x)]

at finite T, p
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gap equation : GNo

O'(CU)_ : Il de O\X

DHN(1975): reflectionless potentials: Vi = o° +

single kink: o(z) = m tanh(m )

Thies/Urlichs (2005): finite-gap potentials: V4 = -

sn(mx;v) cn(m x; v)

kink crystal: o(z) =mv 6T
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complex gap equation : NJLo
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complex gap equation : NJLo
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complex gap equation : NJLo
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Peierls Instability

one dimension: gap formation at the Fermi surface
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gap equation to all-orders in Ginzburg-LLandau

gap equation : ;Oén(T, 1) 5Af(x) (/ %) —A

amazing fact (“integrability”):

NLSE =9 entire hierarchy satisfied, for ALLL n
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finite gap/reflectionless ? : no
integrable hierarchy: unlikely

“Skyrme crystal” : possibly
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recent appearances of these 1+1 dim solutions
in other models ...



Nickel & Buballa, 2008 Asei =10 g2
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® higher dimensional models ?

® confinement vs chiral symmetry breaking?
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solving the (complex) gap equation

?2(]3\? = 5Af($)tr In [P+ (o(z) — iy’ w(z))]
5 d . =
H=—if 2+ P+ = (i 49)
dx

Bogoliubov/de Gennes hamiltonian

=
T

resolvent : Gorkov Green’s function R(z;E) = (z|
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