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Abstract 

The superconductivity in cold dense QCD with three massless flavors is analyzed in the framework of the Schwingcr-
Dyson equation. The set of two coupled gap equations for the color antitriplet, flavor antitriplet (3,3) and the color sextet,... 
flavor sextet (6,6) order parameters is derived. It is shown that the antitriplet-antitriplel gives the.dominant, contribution, to. 
the color-flavor locked order parameter, while..ihe sextet-sextet is small but nonzero. © 1999 Published by Elsevier Science 
B.V. All riahts reserved. . ' 

PACS: l l . l 5 . E x ; l2.38.Aw; 12.38.-t; 26.60. + c 

The idea of color superconductivity in dense QCD is not new [1,2]. However, it is only now that we start to 
appreciate the potential relevance of this phenomenon for heavy ion collisions and for physics of neutron (or 
quark) stars. The recent progress was stimulated by the observation that the cold dense quark matter could 
undergo a phase transition into a color superconducting state with the value of the order parameter as large as 
100 MeV [3,4]. For comparison, the most optimistic estimates of Ref. [2] were at the order of 1 MeV or less. 
Not surprisingly, the new estimate triggered the burst of studies on the subject [5-13]. 

The approach of Refs. [3,4] was based on the analysis of QCD in the approximation in which the interaction 
between quarks is modeled by instantons. Such an approach is best suited for studies of the low density quark 
matter. At densities relevant for the phenomenology of heavy ion collisions and physics of neutron stars, 
however, the instanton approach may just start to fail. Therefore, it was of equally great importance to rederive 
the same result in the framework of the weakly coupled QCD at asymptotically large densities. Along this 
direction, first it was pointed by Pisarski and Rischke [6] and independently by Son [7] that the unscreened 
gluon modes of magnetic type could provide the interaction necessary to generate a large value of the order 
parameter. Later, using the approach of the Schwinger-Dyson (SD) equation, it was shown that this hypothesis 
was indeed correct [9-12]. 

1 On leave of absence from Bogolyubov Institute for Theoretical Physics, 252143, Kiev, Ukraine. 
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