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Dark Matter Experiments
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Liquid Xenon TPCs ——
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DARWIN Setup —
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Water Cherenkov TPC connections
shield

Light sensor array
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DARWIN TPC
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> SS/Ti/Cu cryostat (2.6m height/diameter)
> 40 tons LXe target
> ~1800x 3“ PMTs (1000x 4%)
> PTFE refleCtorS High-voltage =Y Connection to cryogenics,
. . , feedthrough pyrification, data acquisition
> OFHC Cu field shaping rings
Top
photosensg_r_ ...... b
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DARWIN Sensitivity: WIMPs
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WIMP Spectroscopy
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http://arxiv.org/abs/1306.3244
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DARWIN Backgrounds: Neutrons
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DARWIN Backgrounds: Electron Recoils
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222Rn 0.1 uBa/kg 3.65 + 0.37 uBa/kg (EXO)

pp+'Be neutrinos

Rate [(t x y x keVee)!]

Energy [keVee]




DARWIN Backgrounds: CNNS

> Coherent Neutrino Nucleus Scattering
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(t xy x keVm‘)'l]

Rate [
3
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S1+S2 combined (LY= 8 PE/keV)
S1-based (LY= 8 PE/keV)
—————————— S1+4S2 combined (LY=12 PE/keV)
---------- S1-based (LY=12 PE/keV)
------ infinite resolution

8B solar v's
10 GeV/c> WIMP

o =2x10" cm?

40 GeV/c> WIMP
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atmospheric v's
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arXiv: 1506.08309
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DARWIN Sensitivity: Axions
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DARWIN Sensitivity: *°*Xe 0vpf —
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DARWIN Sensitivity: Solar Neutrinos
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DARWIN Sensitivity: Supernova
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SN spectrum for XMASS-I
—— CEVNS events above 1 keV
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DARWIN Technical Challenge: HV
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Drift field 0.5-1kV/cm requires cathode voltage of 130-260kV
Cathode: 100 um thin wires for good optical transparency

Anode: constant gap, parallel to liquid surface over 2.6m
3D field simulations based on BEM

PMT Array
Gas Xe
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DARWIN R&D: LHM

> Baseline design PMTs, alternatives: SiPM, SiGHT, GPM

> Single Phase TPC with Liquid Hole Multipliers (LHM)

- No liquid-gas interface

- No anode grids

PMTs

. LT
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DARWIN Consortium
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Conclusions

> DARWIN: multi-purpose rare event search

- WIMPs: o, < 2.5x10*°cm?* @ 40GeV/c?
- solar axions: g, < 10"* for 10° <m,< 1 keV/c?
- ALPs: g, <10™for 1 <m, <40 keV/c?

- pp-neutrino flux: <1% precision after 5 years
- 0v2p **Xe: T, ,> 8.5x10%" y after 140 ton yr

- CNNS: ~20 events/ton/yr from °B

- Supernova neutrinos: ~10-20 events/ton for 10kpc
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DARWIN Timescale by
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CDR/TDR demonstrators

construction  comissioning  science run




DM Complementary
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DARWIN Light Yield

Light yield [PE/keV]
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PDE = photon detection efficiency
(for photons hitting the GPM window)

PTFE reflectivity = 95%

Rayleigh scattering length = 30 cm
XENONIT PMTs and meshes
90% transparent field cage
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