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1. Direct detection (scattering XS)

production

Is | d3dats 2
~ MdzOBtto L Od diZ3sH J 2

Nuclear (atomic) recoils from elastic scattering
(annual modulation, directionality, A- & J-dependence)
Galactic DM at the Sun’s position — our DM!

At dztsH dzs 2 BO

Electron Recoil
(gammas)

Nuclear Recoil
\ (neutrons, WIMPs)

Mass measurement (if not too heavy)

direct
-

indirect

. Indirect detection (decay, annihilation XS)

High-energy cosmic-rays, y-rays, neutrinos, etc.
Over-dense regions, annihilation signal o n?
Challenging backgrounds

. Accelerator searches (production XS)

Missing transverse energy, monojets, etc.
Good place to look for particles...

Mass measurement poor, at least initially
Can it establish that new particle is the DM?
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The solar system moves through the galactic halo
at about 230-kilometers per second. That creates

a wind of dark matter particles impinging on
detectors on earth!

Sun 230 km/s




Weakly Interacting Massive Particle (WIMP) interacting
in the bulk material of a detector

Germanium
Saphire

Tellurium Di-oxide
Xenon

Calcium Tungstate
Argon

Cadmium Telluride
Sodium lodide

Cesium lodide +M
et * Ao

nucleon

And more Ooicleus =
nucleus m:(A +mn)2

The interaction produces ionization and/or phonons or
and/or Scintillation light, even noise pulses.




-
S2
E
4 Drift time
indicates depth
—
Outgoing S}
Particle

Incoming
Particle
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XENONZ100 at Gran Sasso Lab 2005-now

Laboratori Nazionali del Gran Sasso, Italy
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106 reduction in muon flux
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Imperial College London

University of Edinburgh
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Deep Underground Science
DUSEL and Engineering Laboratory at HomEStake, SD

Six and a half
Empire State Buildings
for scale
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LUX at Homestake mine (USA)

Homestake Gold Mine
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