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Abstract: A key issue in the context of (compact) extra dimensions is the one of their stability. Any stabilization mechanism is effective only
some given energy scale; if they can approach this energy, 4%d observers can excite the fluctuations of the internal space, and probe its €
Stabilization mechanisms introduce fields in the internal space; perturbations of these fields are mixed with perturbations of the metric, so th
study requires a complete GR treatment. After presenting the general framework, | will then discuss some relevant applications. | will pres
exact coupling of the radion to codimension one branes, extending the regime of validity of the results in the literature. | will then focus on de
compactifications, showing that the cosmological expansion has typically the effect of destabilizing the internal space. The final part of the ta
be devoted to related work in progress in less conventional areas of brane models: the localization of gravity towards the IR brane (correspo
a dual description of emerging gravity from the CFT), and the inclusion of ghost fields in the bulk.
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Dynamics of exira dimensions

Marco Peloso, Minnesota

Extra dim. are dynamical: possibility of de-
tection. Generzal formalism 4+ gpplications:

e Coupling of the perturbatios IC SN fields
+« Gravitational instability, m~ = [<, in the
early universe (inflation).

s Study of IS -F ] 1figuratiaons

« Changing the shap f gra

Kofman, Martin, M. P., PRD 70:-085015. 2004
Contaldi, Kofman and M.P., JCAP 0408:007, 2UUS
Nunes, M_P., in progress

Gherghetta, M.P., Poppitz, in progress




Many theoretical extensions of the SM have
(compact) extra dimensions. However, the
nature we see is 4 dim.

=« KK compaciification: they are too small.
: 10~ -= m, to be excited in lab

« Large, but we (= fermions and gauge
fields) live on branes.

Gravity is weaker because it spreads

large volume (Gauss law). 7 < 0.1



ds® = = N d** de” 4+ a’yz
[ < y < 1
e :
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Physical scales on our brane rescaled by the
warped conformal factor

yg iS 2 modulus.




Bulk volume / distance between branes not
fixed by gravity.
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Huge hierarchy from a small one 101° ~ exp (35).
Need to set yg with extreme accuracy.
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1. Electroweak coupling bulk fluctuations —
SM field.

2. Expansion of the Universe 4d from BBN
on; need to “freeze” the extra space,

tabilization mechanism: solitonic configu-

LN

ration in the bulk, stable due to topology
and/or boundary conditions. Bulk stabiliza-
tion from the interplay of gradient (V — oc)

and potential energy (V — 0).




Ex- Scalar field with bulk +— brane potentials

g integrate (over y) action
nperturbed RS geometry.
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for © in the u

Tiny minimum, AV ~ 10— F

tions 7 (<t
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* GW scalar field ¢ gives mass to the radion.
L 3lso modifies the AdS buik geometry.

» Linearized perturbations on 3 given back-
ground (semiclassica Calculation)

= bt m— - e W

* Physical perturbations are not purely grz
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[3tic S, 0gur — 06 . Need to identify
the physical modes (not at all obvious in the
starting action)




Analogy with scalar field infiation in 3+ 1 d

background
o(t) for
rl{f:l sCaie
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Linearized Einstein
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e Classify perturbations into irreduceble SO(3)
representations (do not mix at linear level)

2 2 [ . - - I r 7 1
ds“=a“(t) | (1 +20)dt"—2 |E; + E; )dtdz" +
— 855 — 2 0d;; — e — Bpoacy — | dz* dr’t

E_B transverse; h transverse traceless:

J

ensor modes (= 10)
« Gauge invariance:
— — removes 2 scalars and 1 vectar

Remaining degrees of freedom combined into
physical (gauge invariant) modes
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