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OUTLINE
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EXTRA DIMENSIONS

¢ Can unify gauge + gravity.
e Solution to hierarchy problem.
e Quantum gravity.

e Generate massive states.

O UNIFICATION of CRAVITY

+ ELECTROMAGNET|SM

COMPACTIFICATION:

@ SYMMETRY OF MANIFOLD

INTERNAL SYMMETRY
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ToYy MODEL
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e Low energy effective theory.
e SM confined to 3-brane - pheno unaffected.

e 'LAT extra dimensions. ADD/LED scenario.

SIZE CONSTRAINED BY PRECISION

TESTS OF GRAVITY.
’5_bro\m
n m M.,
1| >10meV | >2x10° TeV
2 | >10 meV > 2 TeV
3| >0.35 keV > 1 TeV
4 | >0.13 MeV > 1 TeV
5| >4.4 MeV > 1 TeV
6 | >47 MeV > 1 TeV
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GENERATING MASS

¢ Fourier expansion splits D-dim
field into 4D vector + n scalars.

e All massless.

e Gauge transformation - vectors
eat a scalar (except zeroth mode).

1 -
[A’(‘k) = Al i / RWA(RJ

e k x Higgs mechanism!
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E.G. SOLAR LIFETIME
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VIRTUAL CONSTRAINTS
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e [f hidden photon virtual, no momentum cut off. PERTURBATIVITY:
4 )
e Must sum over e« modes. 5 5 5 on "
¢ Effectively resolves extra dimension. X Xpert. = X . 1 e
\_ Y,
# modes.
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VIRTUAL CONSTRAINTS
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¢ Flectron + muon g-2 constraint.

e Not in region of perturbative treatment.
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ONE EXTRA DIMENSION
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Two EXTRA DIMENSIONS
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THREE EXTRA DIMENSIONS
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FOUR EXTRA DIMENSIONS
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FIVE EXTRA DIMENSIONS
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SIX EXTRA DIMENSIONS
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CONCLUSIONS:

® B XTRA DIMENSIONS CAN G
HIDDEN PHOTON MASS.

&)
Z

ERAT]

&

® NODIFT

D PHENOMENOLOGY.

&3

® CONNECT WITH STRING THEORY %

® NEXT UP, DO (4D!) SN1987A IN FULL.
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