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 One of the most intriguing predictions of Einstein’s theory of relativity is the black hole. This cosmic “Hotel California” curves the space around itself so much that not even light can escape its’ grasp. In the 1970’s it was conjectured that only three numbers could characterize any black hole: mass, electric charge and angular momentum. Any extra information pertaining to the progenitor star is lost in the collapse. This additional information came to be known as hair, and the saying “A black hole has no hair” was coined to describe the situation. 

Since the 1980’s, however, it has been shown that this no-hair conjecture is dependent upon the Abelian nature of the electromagnetic field. If one takes a non- Abelian field, such as Yang- Mills, and allows it to collapse due to gravity, hairy black holes may indeed form. These solutions, however, are found to be unstable under first-order perturbations, and are usually not taken as legitimate counter-examples to the conjecture. 

This talk describes a numerical search for solutions to the collapse of Yang-Mills-Higgs fields in the presence of Einsteinian gravity. I will describe the critical phenomena that we set out to look for in this search, as well as a surprising result that surfaced: for certain initial conditions, we obtain as a final state of collapse, black holes with stable, non-trivial hair.
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