SIMULATIONS AND BACKGROUND
ESTIMATIONS FOR DARWIN (DARK MATTER

WIMP SEARCH WITH LIQUID XENON)
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DARK MATTER IN
OUR UNIVERSE

Dark Matter
23%

"""""

tq,,zo 30 ¢ 40 50°
oo R (x10001y)




DIRECT DETECTION IN
XENON EXPERIMENTS
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DARWIN EXPERIMENT
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BACKGROUND DISCRIMINATION TECHNIQUES: ER AND NR
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ROOM ALSO
FOR NEUTRINO
DETECTION -

arXiv:1606.07001v1
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DEALING WITH BACKGROUND EVENTS
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MAIN BACKGROUNDS: WIMPS
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MAIN BACKGROUNDS - ONBB DECAY
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EXTRINSIC RADIOACTIVITY FROM
MATERIALS
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MATERIAL SCREENING
WITH GATOR

Germanium detector placed in LNGS

Low background screening facility
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DARWIN GEANT4 GEOMETRY

Water tank: muon veto

Double walled cryostat

Liquid scintillator: Neutron veto



DARWIN GEANT4 GEOMETRY
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MATERIALS

SUMMARY
~85 tof LXe

~180 kg of PTFE for
the TPC

232 1, 238

60 137 40
Co Cs K

Currently performing
simulations for these
iIsotopes in PTFE
material for Darwin’s
TPC
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filling
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Reflect
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EXTRINSIC
CONTAMINATION FROM
MATERIALS
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Energy spectrum in 1 t FV of the total ER background from the detector materials (black),
and the separate contributions from the various components (colors).




SIMULATIONS STATUS

e CURRENTLY RUNNING SIMULATIONS e NEXT STEPS:

el et o Siielld ol NEUTRONS FROM MATERIALS
DIFFERENT MATERIALS IN THE TPC

(PTFE, COPPER, STAINLESS STEEL)

CHALLENGES FOR THE FUTURE

e LIMIT THE CONTRIBUTION OF e (OBTAIN GOOD SENSITIVITIES BOTH
BACKGROUND EVENTS FOR THE FOR WIMP NUCLEAR RECOIL AND
LARGEST DARK MATTER DETECTOR IN NEUTRINO LESS DOUBLE BETA DECAY
THE WORLD IN XENON

e OPTIMISE THE DETECTOR NOT ONLY FOR
DARK MATTER SEARCHES, BUT ALSO
SOLAR NEUTRINOS, ONBB DECAYS... ->
SEE PATRICIA SANCHEZ TALK
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