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Color-Flavor locking phase in QCD



  

Degrees of freedom



  



  



  



  

Near the phase transtion is it useful to introduce the order parameter

Landau-Ginzburg description



  

The parameters of the LG Lagrangian are

The critical temperature

The Anzatz for the solution



  

Nonabelian strings-very common phenomena overlooked
for the decades!

Found for the first time in SUSY QCD    Hanany-Tong 2004,Konishi
Et al, Shifman-Yung

Key features — tension is N times smaller than ANO strings

Very nontrivial worldsheet theory- orientational modes from

Particular pattern of the symmetry breaking on the string

G/H  residual group amounts to the additional degree of freedom

A lot of indications for the existence of such strings in lattice 
QCD studies (Zakharov-A.G 2008) 



  

To take into account the orientational modes introduce

obeying the equations

Nonabelian strings in the dense matter first discussed in
Balachandran et.at 2006, Mikhailov-A.G. 2007



  

The tension of the string diverges logarithmically

The worldsheet action

e



  

Tong 2004, Shifman-Yung 2004



  



  Shifman-Yung-A.G.  2004



  

The simplest case with one nonzero mass



  

If all quarks are massive 

The mass of the strange quark induces the potential



  

One can introduce the topological term on the string worldsheet

The direct calculation shows that the bulk and worldsheet
topological terms coincide

The topological terms in the dense QCD can be seen by
the nonabelian string!



  

1. Monopoles in the dense QCD are in highly quantum regime!

2.  The worldsheet theory of the nonabelian string is strongly 
coupled!

3.  The mass of the monopole localized at the string is of order
worldsheet nonperturbative scale

4.    They are confined!Only monopole-antimonopole pairs.

Shifman-Yung-A.G. 2011



  

Domain walls in the dense QCD(Son,Stephanov,Zhitnitsky ..



  



  



  



  



  



  

                      Conclusions

1. There are nonabelian strings in the CFL phase

2. There are confined monopoles localized at the
Nonabelian string

3. There are stable domain walls in the external 
Magnetic field

4. The decaying  domain walls and strings provide the 
pattern of CME


	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27

