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Large N QCD

SU(N) QCD

‘t Hooft large N

ASV Planar Equivalence!



Baryon-Skyrmion Identification

Baryon

Large N limit

Skyrmion



The Puzzle

Naively we would say

But the Skyrmion



Chiral Effective Lagrangian

Nambu-Goldstone bosons



Skyrmion
Point-like texture

Contraction Repulsion



Wess-Zumino-Witten

If I gauge where is the anomaly 



Quantum Numbers of Skyrme



Baryons at Large N

Bose-Einstein condensate in a mean potential

Ground state

gauge spin space



“Minimal” Baryon in Higher Rep.

Fermi degenerate gas

Statistical pressure

gauge spin space



Solution of the puzzle

Suppose we find a gauge wave function
completely antisymmetric which contains quarks

This would solve the puzzle!

Minimal baryons would form bound states



Symmetric Representation

We split the quark into two fundamental quarks

N=2 first





Proposition
There is one and only one gauge function that is 
gauge invariant and completely antisymmetric

It is the antisymmetric subspace of the 
Tensor product of quarks



Proof



Antisymmetric representation

N=2

N=3 Is ordinary QCD!



N=3



Proposition

There is one and only one gauge function that is 
gauge invariant and completely antisymmetric

It is the antisymmetric subspace of the 
Tensor product of quarks



Proof



More on the antisymmetric representation

There is a dinstinction between N even and N odd

For N even the minimal baryon is another one



For N odd there are no symmetric gauge wave functions
at all!



Adjoint representation



Conclusions


