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Color Superconductivity and the Fermi Surface in Quark Matter

Stephen Hsu, University of Oregon

Outline:

(0) Overview: QCD and its phase diagram

(1) Quark matter and color superconductivity

(2) Physics near a Fermi surface

(3) Results at intermediate and asymptotic densities
(4) Positivity of Fermi surface EFT

(5) Applications: Vafa-Witten theorem and lattice Monte Carlo simulation

(6) Future prospects: neutron stars?
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QCD and its Phase Diagram

QCD: Non-Abelian gauge theory exhibiting asymptotic freedom.
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Three qualitatively different density regimes:
Low Density: a,(u) >> 1; confinement, chiral symmetry breaking

Intermediate Density: a,(u) ~ 1; neutron star interior? color superconduc-
tivity?

High Density: a,(p) << 1; color superconductivity, color-flavor locking
(CFL)
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