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SM of particle physics works very well except for:
- Naturalness problems

- (Neutrino masses, ...)
Theory beyond the SM

New particles (Kaluza-Klein modes) are predicted at
the new physics scale ~ R

SM of cosmology works very well but:
- Dark Matter
- (Dark Energy)
are potentially a good solution to the DM issue.

Search for a WIMP among the
Kaluza-Klein states.
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Scrucca, Serone, Silvestrini '03

5D gauge theory on S'/Z, orbifold punico, Serone, Walver 03
G =SU@3).x SU(3),,x U(1) B

HIERARCHY  Gauge — gauge-Higgs unification
PROBILEMS

Fermion =% SM fermions as a mixture of Dirac
masses bulk and chiral localized fermions

DARK Z, symmetry to get allowed compactification scale R
MATTER Any periodic field has its antiperiodic partner
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MR, Serone, Ullio '07

Radiative corrections

can set the gauge boso
A® to be the lightest
antiperiodic state
(with mass ~ 2 R™")

SM

Antipericdic Antiperiedic Pericdic Perturbed Pericdic

fermion gaugs bosons tri plet cinglet gaugs bosons (like B(l) in UED)

08/06/2007 Regis Marco (SISSA, Trieste)



Cargese Summer School 2007 “Cosmology and Particle Physics Beyond the Standard Models”™

EW bound on compactification radius: R > 4.7 TeV

- A© coupled only to bulk fermions
- SM fermions mainly composed by

boundary fermions
small annihilation

Cross section
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.
MR, Ullio, preliminary results

Small couplings No detectable signals in DM direct
with SM fermions detection experiments

Small number density since mass ~ MultiTeV

Annihilation cross section <ov> ~ 10%cm’ s™

ann

Need of a very dense DM region to detect a
signal in indirect experiments

Dark Matter at the GC can be accreted by the central supermassive
black hole into a very dense spike.
Dark Matter profile (Bertone, Merritt '05) and consequently annihilation
at the Galactic Center region can be significantly enhanced.
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Continuum signal from 7’ decay

MA =2.35TeV
MA =5TeV

+ HESS.

Essentially no deviation from
the expected background in the
GLAST energy range.

Possible small deviation in the

next generation of Air
Cherenkov Telescope (CTA)
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<ov> -~ 10°% cm? s

€

Effective area =3 10’ m?

Energy resolution = 10%

Angular resolution = 0.1°
Misidentified hadrons = 1%
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Strong magnetic field Strong synchrotron emission
at the GC for spiky profile

M, =2.35TeV
MA_: 5TeV
0.1 Signals at the
0.01 Of S gr A
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Very efficient dust absorption in the UV band.

M, =2.35TeV

M, =>TeV Radio and NIR signals:

le+30

le+10 le+11 le+l2 le+13 let14 le+15 le+lt
v (Hz)

08/06/2007 Regis Marco (SISSA, Trieste)



Cargese Summer School 2007 “Cosmology and Particle Physics Beyond the Standard Models”™

* Rather unusual picture: mass in the Multi-TeV region

and small coupling with SM matter fields.

* Different framework from UED: lack of simplicity, possible

solution to hierarchy problems, not ad hoc boundary terms
* No region of parameter space ruled out by DM annihilation

signals for NFW protfile.
* Testable (in the next future) phenomenology at the GC for

spiky profile.
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L=..+¥WDWY+k WDOW+UF F'+p’F F*
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