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e The Kip Thorne Interpretation Of The Melvin Solution.
® p = 00! asymptotic region near the symmetry axis.

e Inclusion Of A Complex Higgs Field.
e divergence of the energy.

e Solution Interpolating Between The Cosmic String And The
Melvin Solution.

e potential.

® causal structure.

e No Trapping of Gravity.
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The Kip Thorne Interpretation Of The Melvin
Solution.
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p = 00: asymptotic region near the symmetry axis.
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Inclusion Of A Complex Higgs Field.

Gibbons et al: real scalar field.
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S = /d6$\/—g [gDMCIDD“@* — Z(qxb* —v?)?].

ds* = B*(p)nudz'dz” —~*(p)dp® — o®(p)de”

where ©u=20,---3 ,

D = wf(p)e” and Ay =—(1-p(p)

Energy density
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Higgs potential
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divergence.
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Solution Interpolating Between The Cosmic
String And The Melvin Solution.

V(0) = 0

Susy like potential
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Boundary conditions
p: a length(cartesian) coordinate along the meridian.

p — —oo:far region of the cosmic string solution:

A(x) ~x , Bx)~1 , F~1 |
fley ~1 , px)~0

p — 00: asymptotic region of the Melvin solution:
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True radial coordinate.

T = /Opfy(y)dy
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Field Equations
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The causal structure.
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Figure 1: The causal structure of the solution is given.
The time-like infinities are IT(u = ¥ = =w/2) and
I (u = v = —m/2). As p can change sign, there are two space
infinities : I”(—m/2,7/2) and I>(7/2, —7/2). The curves
which begin at I~ and end at I correspond to fixed values of p
while the others correspond to fixed t.
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Trapping Of Gravity.

/d:c4da:5gooy/ lg| < oo

not satisfied.

Conclusions.

e Melvin solution, p — oo, vanishing complex scalar field.
Higgs potential excluded.

e Potential with one maximum and two minima.

e Solution interpolating between The Melvin and the
cosmic string solutions.

e No trapping of gravity.
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