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SO(2) scalar field + Einstein gravity
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Spherically symmetric and static spacetime

ds® = —a?(r)dt? + A%(r)dr® + r*(d6* + sin? Hff:,:gf]
« Assumption of homogeneous phase rotation
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« Feld equations
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 Boundary conditions

A=1,

A'=a = ':-."3" =0 at r=10

A=1, ¢=0 at 7 —

 Numerical analysis

We still fix m=1.
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Condition for equilibrium solutions

In flat spacetime.
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Dynamical solutions in curved spacetime

o Spherically symmetric and dynamical spacetime
ds® = —a(t. r)dt® + A%(t, r)dr® + r*(df* + sin? 5"0_'-:,:9"_,1

« Normalization and auxiliary variables
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Initial conditions

b= (f(7), 0) & =(0, &f(F))
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Perturbations on equilibrium solutions
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If K >0.3, equilibrium solutison are nonexistent.
What happens?

k=03 and ¢ = 1
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Both @ and metric approaches to stable configurations.



For different initial condition with larger Q
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Black hole formation.
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