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WIMPs

Weakly Interacting
Massive Particles

« Dark matter particles must interact weakly (or not at
all) otherwise they would have been detected.

« Supersymmetry provides possible WIMP candidates

* The lightest supersymmetric particle (LSP) is usually
taken to be stable

« Supersymmetric particles created during the big bang
would decay to the stable LSP

« WIMP detection means new physics beyond the
standard model
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Background
Discrimination

Electron recoill calibration (Case data, 1333 at 2.0 kV/cm) Nuclear recoil calibration (Case data, 252¢f at 2.0 kV/cm)
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These measurements were made above ground, but
agree well with Xenon10 experience.
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Background

LU-300va_RarraH - TopPMTs, BotPMTs
{ U 18.00, Th 17.00, K 30.00, Co 8.00 mBgPMT )
[All Everts) (5-Z5keV e RFR=50m)

Gammas

Internal strong self-shielding
against PMT activity (main source
of background events). Double
Compton scatters are rejected.

Depth [om)

External large water shield with
muon veto.

Very effective for cavern y-- Very
low gamma backgrounds with
readily achievable <10-1! g/g
purity for water.
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Neutrons

Internal

Neutrons (a,n) & fission << y+ f3.
~65% double scatter.
(PMTs are the main source)

External large water shield with
muon veto.

Very effective for cavern n, and
HE neutrons from muons

Possible upgrade of adding Gd
to the water.
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LUX Goals
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Status

« Detector R&D has been ongoing

« Fabrication of many detector components
has begun

 Full funding for the experiment has been
secured

 I[nstallation at the 4850 level of Homestake
will begin later this year

* First results from LUX in 2009

 Following the 300 kg phase, the detector
will be scaled to 1 ton



Conclusion

« LUX will probe for WIMPs with sensitivity
orders of magnitude better than current
experiments.

e This increased sensitivity will begin to
probe the region of WIMP parameter space
interesting to theory



