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[1] Introduction

= De Sitter compactification of higher-dimensional theory has been explored
from several points of view because this provides a fairly direct explanation of
the accelerating expansion of four-dimensional universe.

* In the gravity theory, an initial clue of the de Sitter compactification was that
the hyperbolic space associated to a higher-dimensional theory can be regarded
as internal space.

- The warped de Sitter compactification shed much light on whether there was
the exact solution of field equations because the solution such as D-branes or
M-branes in the supergravity can be embedded in warped compactification..

- However, such constructions cannot make the accelerating expansion of our
four-dimensional universe manifest yet.



*We will discuss a new solution of warped compactification including the
bulk matter. In these solutions, the spacetime is given by the warped product
of the noncompact extra dimension, the internal spherical direction and the
four-dimensional de Sitter spacetime.

*As the bulk volume diverges due to the presence of the noncompact
direction, we construct a codimension-one braneworld, by cutting the
spacetime at a certain place of it, and gluing to its copy at the same position
imposing the Z,-symmetry.

-We will find that the junction condition requires the positive brane tension.
Hence, this solution is not a counterexample of the NO-GO theorem.



2. Compactifications with field strength

< D-dimensional action :
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/begin{align*}
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= As the internal space is essentially supported by the field strength, we can
keep the geometrical property of the internal space in the limit H - 0.

“If the constant field strength F has the components along our four-
dimensional spacetime, the Ricci tensor on 4d is proportional to the four-
dimensional metric with negative sign that is no longer de Sitter spacetime.
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/begin{eqnarray*}
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/frac{1}{2}f^2/gamma_{ab}(/Zsp)/end{eqnarray*}

3. Lower-dimensional effective theory
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/begin{eqnarray*}

&&ds^2=/e^{2A(v)}/left[q_{/mu/nu}(/Xsp)dx^{/mu}dx^{/nu}+dy^2
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Set n=4, p=5, f=0.17, and a=0.5 in the unit of A=1.



Set n=4, p=5, A=1, A=1, f=0.17, a=0.5
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curvature of the internal space

Stabilization of moduli: Balancing between field strength, curvature of the
internal space and cosmological constant.
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n=4,~p=5,~/bar{A}=1,~/Lambda=1,~ 

 f=0.17,~/alpha=0.5/end{eqnarray*}
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4. Braneworld

*We construct a codimension-one braneworld, by cutting the
spacetime at a certain place of it, and gluing to its copy at the same
position imposing the Z,-symmetry.
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*The difference from the five-dimensional case is that the braneworld involves
the spherical dimensions as well as the de Sitter spacetime. We compactify the
spherical dimensions to obtain the four-dimensional cosmology.

"The extrinsic curvature is discontinuous across the boundary and its jump is
determined by the Israel junction condition.

-We will find that the junction condition requires the positive brane tension.
The insertion of the braneworld is hence equivalent to add a positive potential
energy to the effective theory.



*Induced metric on the brane
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“The junction conditions at the brane boundary:

o D —6
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Kp2: gravitational constant o brane tension

“The junction condition gives the positive brane tension. Therefore,
these solutions are not the counterexample of the NO-GO theorem.
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[4] Summary :

- For the compactification with field strength, we have simply required that
non-vanishing components of the field strength should be along the internal
space.

*To make the volume of extra dimensions finite, we have inserted the
braneworld boundary. The junction condition gives the positive brane
tension. These solutions are not the counterexample of the NO-GO theorem.

“The scale of internal space is stabilized by balancing the gauge field strength
wrapped around the internal space, the curvature term of the internal space
and the cosmological constant.

= As the moduli potential without the cosmological constant leads to the
AdS, ,, at the local minimum even if we have a field strength, we need the
contribution of the cosmological constant to obtain de Sitter
compactifications.



