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From the holographically dual viewpoint, the phase diagram of N=4

Yang Mills theory Yang Mills theory--at given values of the energy,

angular momentum and charges--is dominated by black holes in

$AdS_5 \times S^5$. In this talk we explain that the nature of these

black holes changes as a function of energy. While familiar Kerr-

Reisner-Nordstrom AdS black holes dominate at high energies, they

turn out to be unstable in a band of energies above extremality. We

construct new black hole solutions that yield new phases that are the

end point of this instability. These new phases dominate at low

energies, and in particular (we conjecture) in the BPS limit. We use our

construction to provide a new conjecture for the supersymmetric

cohomology of N=4 Yang Mills at large $N$, and discuss the interplay

of our conjecture with field theory results for the superconformal index.


