Brane solutions of Hopf soliton in seven dimensions
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Hopf fibration and Hopf toplogical charge
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The actions
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The ansatz for the matter fields F = F(z,§) and ©® = 0(z, &)

1 = (sin F cos[® + nyp|, sin F'sin[© + nyp|, cos F),

n-n=1
Boundary conditions
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We are thinking that the Neumann conditions for the warped functions might NOT BE NEEDED.

Einstein equations
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The localizing property of the gravity on the brane

The Planck mass in 3+1 dimensions
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In these results we have been able to find no explicit solutions that the gravity localized on
the brane. However, we are thinking that it might be possible to localize the gravity in the

case of the negative cosmological constant or the effect of the inflation. After that, we will
Investigate other solutions in these cases.
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The axially symmetric solutions

er a seven-dimensional brane world scenario model. It is a high dimensional theory which solves the hierarchy problem and cosmological constant problem
ard model (SM) particles and forces are confined to a 3-brane. We assume the seven dimensiona
brane is d

space-time world using toroidal coordinates and that the
escribed by a localized solution to the extended Skyrme-Faddeev model embedding in the extra dimensions. The solutions are axially symmetric knotted
solitons with non-zero Hopf charge Q4 and are numerically obtained the coupled system of the Einstein and the matter field equations by Newton-Raphson method in
the case of Qy =2 (m = 1,n = 2). We have obtained the several solutions with both of signs of constant and also with / without of the effect of the inflation. We discuss
the localizing property of the gravity. In terms of the inherent chiral character of the solutions, we are able to discuss the property of the localized chiral fermions in
our branes.

The chiral structure

The Hopf topological charge corresponds to the linking number

of Hopfions, and can be either positive or negative. This reflects
the chiral structure of knotted solitons.
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(m,n) = (4,1)
Very probably, The solutions with Hopf charge 3 and 4 correspond
to excited states. On the other hand, The solutions Hopf charge 1

or 2 may correspond to the minimum of energy. That is in fact
what happens in the Skyrme-Faddeev model.
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ll. The brane solutions - A coupled system of the Hopfions and gravity
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(c) The warped function K(z,¢)
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(f) The isosurface of
the energy density
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(g) The isosurface of
(d) The matter field F(z,¢)

(e) The matter field ©(z,¢) the scalar curvature

The numerical solutions for ¢ = 1.0 x 1072, § = 0.0, and y = 0.0
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The numerical solutions for a = 1.0 x 1072, B = —-1.0x 1073, and y = 0.0
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The numerical solutions for a = 1.0 x 1072, § =0.0, and y = 1.0 x 107°




