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Question

What is the dual theory of the
gravitational 'tHooft-Polyakov monopole
or more generally
gravitational Julia-Zee dyon?



Julia-Zee Dyon
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Julia-Zee Dyon
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H:J,liz r,K=0,J=ur-p,g, — AdS—RN

H=0,K=0,J=ur-p,g, — AdS—RN

H =F

In flat back ground, H=0 solution is unstable but, in AdS back ground, such
solutions can be stable.
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Dynamical Stability

Dynamical stability of H=0 solution:

{T >T.: the quasi-normal modes decay and the background is stable

I' <T1.: the quasi-normal modes blow up and the background is unstable

In the space of the parameters of the model for
the H=0 solution, there is a
"wall of marginal stability".
By crossing this wall a "Phase transition" occurs
in the dual field theory.
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Vacuum Expectation Viues

The dual field theory containes:
0 < ¢
V, <4,

Suppose the asymptotic expansion of the fiels are:
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For Einstein-Yang-Mills-Higegs action, the 1-point functions are:
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Vacuum Expectation Viues

For the Julia-Zee dyon we have:
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finite term
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And all other v.e.vs are zero.

By stereographic projection the profile of the vectors looks like a vortex

) - ST

The dual field theory has a vortex condensate.




Holography of Magnetic Charge

In the abelian gauge both scalar and vector fields are in the 3rd
direction of the gauge space.
In this gauge, there is a singularity (Dirac string) in the whole positive
semi axis in the third direction of space.

.

Since the string passes through the center of the vortex, the magnetic
charge of the monopole is the (projected) magnetic flow which is
trapped by the vortex.




Vacuum Expectation Values

I The phase space is a 3-dim hypersurface in the space of temperature, chemical
potential, scalar and vector sources.
I Vacuum expectation values of the vector and scalar operators have different
signs in different regions of the phase space, and for each operator there is a two
dimensional surface of vanishing v.e.vs.
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