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We clarified several general properties of low-energy effective theories of
guantum gravity. In particular, for any consistent quantum gravity in anti-de Sitter space, with
gauge symmetry, we showed how quantum states are decomposed by into irreducible representation of
the symmetry when the radius of the event horizon is larger than the curvature radius of the
spacetime. For example, when the gauge symmetry is a finite group and if a quantum state is chosen
at random, the probability that it belongs to the irreducible representation R is proportional to
the square of the dimension of R. We also extended this result to the case of compact Lie groups and

clarified the thermodynamic properties of black holes with non-Abelian hairs.
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