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Symmetry Resolution at High Energy 

 
The density of states of a unitary quantum field theory is known to have a 
universal behavior at high energy. In two dimensions, this behavior is 
described by the Cardy formula. When the theory has symmetry, it is 
interesting to find out how the Hilbert space is decomposed into 
irreducible representation of the symmetry. In this talk, I will derive 
universal formulas for the decomposition of states at high energy with 
respect to both internal global symmetry and spacetime symmetry. The 
formulae are applicable to any unitary quantum field theory in any 
spacetime dimensions. As a byproduct, we resolve one of the outstanding 
questions on the stability of non-abelian black holes. We will also derive 
the high energy asymptotic behavior of correlation functions. (Based on 
work with Nathan Benjamin, Daniel Harlow, Monica Kang, Jaeha Lee, 
Sridip Pal, David Simmons-Duffin, Zhengdi Sun, and Zipei Zhang.)  
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