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Direct Search for Dark Matter
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Y physics beyond the standard model

thermal relics from Big Bang
weakly interacting

in the mass range ~(101000) GeV
could nicely explain Dark Matter

Ve

Y can be detected by direct detect
elastic scattering off nucle %
Y could be supersymmetry
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WIMP 1 Direct Detection Weaklyl nteractingMassiveParticles =WIMPs

Elastic Scattering off Nuclei

ANuclear Recoils: reduced efficiency for charge- or light-production

- Mass GeV-~ 1000 GeV
- relative speed 270 km/s

( ~ oprbital speed in Milky Way)

Y only a few keV of energy

- cross section S, <103%cn?

- local WIMP-Density r.=0.3 GeV / c - corresp. 3 WIMP&ocevy Liter
- 75000 /s /cm

Y very very rare scattering events(< 1 / Week / kg)

Todayds sensitivity < 1 [/



Direct DM Searches
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Direct DM SearchesWorldwide

Direct
Dark Matter Search
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Radioactivity in Environment

: Potassium
Uranium
Radon
: ‘ etc, ...
Thorium ' \f\,\/ ’
“Count Rate,
Spectrum

casium

required Sensitivity~ 1 event / kg /year)

environmental Radioactivity: > 1Hz/kg ~ 107 Events /kg /Week
=> oOocleandé Shielding: (ol d)



Cosmic Rays (Muons) Q
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#Zahlrate,
Spektrum

required Sensitivity~ 1 event / kg /year)

Muons ~ 0.1Hz/kg:  ~ 10° Events /kg /Week
~ 1.5 km rock needed => Underground-Laboratory



distinguish nuclear recoils / electron recoils
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CRYOGENIC LIQUID NOBLE GASES
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Particle Identification
by Combination of Channels

cryogenic charge / phonon cryogenic light / phonon
. CRESST
EDELWEISS 8 EURECA
CDMS,
EURECA

radioactive
background can be rejected

=> highly improved
sensitivity

XENON

WARP, ArDM,

liquid noble gas light / charge LUX, 2EPLIN




Liquid Noble Gases
Background Rejection by Light vs. Charge
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Liquid Charge + Light

XENON

USA, Switzerland, Italy,
Portugal, Germany, France,
Japan, China

LUX
10 US institutions, Moscow

Aat Sanford Lab
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XMASS | \ |
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Anew physics run in 2013




Liquid Xenon Charge + Light

XENON

USA, Switzerland, Italy,
Portugal, Germany, France,
Japan, China

10 Charge + Light, FV

Ap at Gran Sasso
AJ  A34 /48 kg fiducial / 62 kg total
S Astarting end of 2009

Aachieved 2010:

X0 ~ 7 x 104 cm?
10 Aachieved 2012:

Ac ~2x 104 cm?
A1l

Y selt shielding 10U Kg Tid.
Alarger bckgr. than expected
Anew physics run in 2013




