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XENONNT SENSITIVITY BOOST FAST UPGRADE
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XENON1T DESIGNED TO ALLOW 8.3 TONNE TOTAL XENON1T TURNED OFF IN DEC 2018
FAST UPGRADE OF ITS CENTRAL 5.9 TONNE ACTIVE AND DISASSEMBLED IN FEB 2019
DETECTOR WITH A NEWER AND ~4 TONNE FIDUCIAL (X4)
LARGER TPC XENONNT INSTALLATION STARTED
IDENTIFIED AND TESTED IN THE SUMMER 2019
SUCCESSFULLY STRATEGIES TO
FURTHER SUPPRESS THE DOMINANT FIRST DATA IN 2020

BACKGROUND (1110TH)



XENONI1T INFRASTRUCTURE
AND SUB-SYSTEMS
(ALREADY OPERATIVE)

Aprile et al., Eur. Phys. J. C(2017) 77: 881
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E.Aprile et al., Online 222Rn removal by cryogenic distillation in the XENON100 experiment, Eur. Phys. J. C 77 (2017)
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E.Aprile et al., Online 222Rn removal by cryogenic distillation in the XENON100 experiment, Eur. Phys. J. C 77 (2017)
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Detector Components

PMT systems I 31.: .. 2.3; 2.2 A6 ¥ 2! 2.8: 0.027

TPC systems 37. 3.: . B4 76 2.5! ", 0. 1.3. (.022

Cryostat 277 2. 0. .9 - 2.0. 32: 27 | 0.018 .

Outer detector (OD) 2295 ). 1. 1.74 3.7 3.7 .3 3. 8061 0! (0.001 LZ expeCtatlon for 1000 dayS! 2.6 tonne FV,

All else 35¢ 3.6 1.25 i1 65 " 2.64 39.1 . 0.003 99_50/0 rejeCtion, 500/0 NR acceptance

Surface Contamination

Dust (intrinsic activity, 500 ng/cm”)
Plate-out (PTFE panels, 50 lqu/(.‘lllz)
“'“Bi mobility (0.1 nBq/kg LXe)

[on misreconstruction (50 nBq /(tmz)

219ph (in bulk PTFE, 10 mBq/kg PTFE)

Xenon contaminants

299

“““Rn (1.81 nBq/kg)

“Rn (0.09 1Bq/kg)

nat

Kr (0.015 ppt g.,/g_,‘
nat \ (U l) ])I)]) -

Laboratory and Cosmogenics

Laboratory rock walls 1.6 (.00
Muon induced neutrons 0.06
Cosmogenic activation

Physics

“OXe 2088

Solar neutrinos: ])1)4-78(?»4- YN

Diffuse supernova neutrinos (DSN) .05
Atmospheric neutrinos (Atm) . (.46
- subtotal| 322 | 0.51
Total 05 A
Total (with 99.5% ER discrimination, 50% NR efficiency)

Sum of ER and NR in LZ for 1000 days, 5.6 tonne FV, with all analysis cuts




jiattayrll  DETECTION
REGION OF INTEREST FFFICIENCY

S1—3-70 PE
~[5-47 KEVR]
~[1.4-70.6 KEVEE]

Efficiency @ low energy dominated by
statistical fluctuations in the PE
production and by signal
reconstruction algorithms

Efficiency
Rate [a.u.]

Artificial loss of efficiency @ high

' 20 30 50 60
energy caused by end of ROI [70 PE] Nuclear recoil energy [keV ]
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Multi-stage DST
with partial reflux:

Difference in vapor pressure:

relative volatility: a = "7/, =~ 10.5 at 178 K
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