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SUSY WIMP in thermal equilibrium

relic abundance if <ov>~3x102¢ cm3/s ~1/Q,

m, =0.01-10 TeV
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WIMPS or nonWIMPs
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UNCERTAINTIES

Dark matter distribution
profiles, streams, clumps, velocity distribution
Cosmic ray propagation
diffusion, solar modulation, energy losses
Particle physics issues

Dark matter profiles fragmentation codes,
higher order corrections at TeVscales
Astrophysical backgrounds

o

£
S
>
S
£
>
&

Nesti & Salucci 2013




DARK MATTER DETECTION

Colliders

<ov>~3x1026 cm3/s

~ -36 2
Oann 10~ cm O, ~1038 cm?

direct detection
Indirect detection and

of high energy vy, v, e*... colliders

Hambye 2014



DIRECT DETECTION

DAMA/Libra,CDMS,XENON,CoGeNT,Edelweiss,LUX..

Production at colliders
LHC




~20% of Energy

DIRECT
DETECTION

many WIMPs pass through lab per second
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Rick Gaitskell
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XENON-10 excluded

CDMS-II excluded
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INDIRECT DETECTION

halo WIMPS occasionally
annihilate today
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low mass (m, ~5-10 GeV) WIMPS are trapped, fill the
solar core.... and modify T(r) if non-annihilating
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ENERGETIC NEUTRINOS FROM \WINMPS TRAPPED IN THE SUN
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ON energy e 0 d PO 0
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a'+e astrophysical origin
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via PULSAR WIND

De Mauro+ 2014
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Louis Renault
Casablanca

the usual suspects.
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Radio synchrotron emission

The WMAP microwave haze

Finkbeiner 2007
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Fermi 1-5 GeV Haslam 408 MHz

keVcem?s' sr!

408 MHz

50 0 -50

Rosat Band 6 and 7 WMAP 23 GHz haze
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THE GALACTIC CENTER 7°x7°
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Dark Matter around our SMIBH



Galactic Center SagA*
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Vaiana, Moulin 2014
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NEARBY AGN



l0gyq 0 (GeV/cm’)
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Does cusp survive? MAYBE!
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E*dN/DE [MeV cm™ s sr)

Fraction of IGRB
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BLACK HOLES

THE ULTIMATE PARTICLE ACCELERATOR: dark matter cusp around black hole
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"side view"
rotation axis
I

event
horizon

singularity near event-horizon particle collisions
3 of KK particles: tower excitations

"top view"

direction of
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event
horizon

Arina, Bringmann, Vollmann, JS 2013

singularity
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The ultimate limit
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