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DarkSidestrategy

Screening and selection of detector materials
Two-PhaseAr TPC
Underground argor(UAI) with reduced (> 1503°Ar
Active Neutron vetdbased on a borothoaded liquid scintillator detector
Large Shield: Water Cherenkov Detectounveto)

LNGSDeep Underground site to shield Cosmic Rays
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11m x 10m Water tank ~ 2-Phase TPC 4m diameter spherical fveto



Two-PhaseArgon TimeProjection Chamber
Detectscintillation (S1 and
lonization (S2

Discriminates nucleaecoils (NRYs
electronrecoil (ERbackground
using
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Pulse ShapeDiscrimination
Ratioof ionization/scintillation
3Dreconstruction

Low-Radioactivity Underground ArgoriJAr)
<6.5mBqkg of 39Ar
<1/154 of atmospheric argo\Ar)




Neutron Veto

Boronloaded
organicLiquid <intillator detector

TPC hanging in LSV -

30 tons 50% PC and 50% TMB
Readoutby 110PMTs

Passiveshieldagainst neutrons andammas

Efficienttaggingof neutronsvia ncapture:
gamma + alphg94%) and alpha )

Designed to host D50 and DS52



Water CherenkowWuon detector

1000tonnesof pure water
Readoutby 80PMTs

Passiveshield
against neutrons and gammas

Detectsmuons
to tag cosmogenidackgrounds

Designed to host DS0 and D52



TheStagedDarkSMéDrOJects@ LNGS

51 NJ { R Si20@@®rototype

51 NJ { 7R $20071G1 detector
sensitivity 10 chr?
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Status and Program

Ongoing dark matter search

with atmospheric Argon
Soon to be released: 2000 kg * day exposure

39Ar statistics equivalent to
23 years of DarkSielg0 with UAr
0.3 years of DarkSie@2 withUar

Spike with3%Ar foreseen in 2013

Goal to collect 39Ar statistics equivalent to
few year of DarkSid&2 withUar

DarkSideb0 TPC calibratiomoreseen in Summer 2013

Deployment of new source manipulator
Use of gamma and neutron sources

Switch to Underground Argon foreseen at end of 2013



ER Light yield at null field

Light Yield ~ 8 PEkeV,
at null field

: Light Yield Mean [EE/keV] B.071 = 0.012
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Events/livetime/ (10.0 PE)
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ER Light Yield at 200 V/cm
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NR calibration at 200 V/cm
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Pulse Shape Discrimination: F90

Sintillation in Argon through
formation of Ar,* dimers
canbe formed as singlet

(6 n9 or triplet (1.57%)

Ratio ofsinglet andriplet correlatedwith
lonization density
functionof energyparticleandfield
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FI0

Pulse Shape F®3 S1

3x10 events. Zcut (drift time) only, no %, no S2/S1
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DS50 Expected Sensitivity
with Underground Argon

- Experimental limits
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Conclusions and Outlook

DS50 detector is running @ LNGS sidiet 2013

LArTPGsuccessfullgommissioned
Neutron and Muon Vetoessuccessfully
commissioned

Ongoingdistillation toseparate PC frorhiMB
Plan to use newMB with low!“C content

Collected®Ar statisticsequivalent to
(at presentupper limif) 23years ofDS50 with UAr
results will be released soon

Planto calibrate DS50 and to further study PSintil
End of 2013 whewe will switch to UAr
and toWIMP searchmode



TheDarkSideCollaboration



