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Rivelazione diretta

Time projection chamber in xenon a doppia fase
e Ricostruzione 3D degli eventi

e Discriminazione rinculo nucleare —rinculo elettronico
e Self shielding

e Grossivolumi: 1T e piu

Distribuzione rinculi elettronici (blu) e
rinculi nucleari (red).
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Rivelazione diretta: risultati = NR

Per un’esposizione 1.0 t-yr: nessun eccesso di eventi di rinculo nuceare

MW ER W Surface Neutron W AC W WIMP

4 S2-only Migdal

S2-only NR
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Dark matter particle mass [GeV/c?]
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Rivelazione diretta: risultati - ER

Esposizione 0.65 t - yr: C'e un eccesso. Varie ipotesi da verificare con XENONNnT

™ L F o NEW PHYSICS OR UNEXPECTED BACKGROUND? Solar axions + (unconstrained) 3H fit

RSKI- 13bxe Hlmxe
Materials 133X e = Total e

Solarv gy — ®mkr I data 3.20 TRITIUM BACKGROUND f;BC axion
g Fitted concentration: (6.2+2.0) x 10-25 mol/mol 3H/Xe °'Fe axion

We don'’t expect that much 3H from liquid purity
Very difficult to confirm or exclude such a tiny abundance

Events/(t-y-keV)

3.40 SOLAR AXIONS

= Non-null coupling to electrons - ABC and/or Primakoff
Strong tension with astrophysical constraints
Axions+3H favoured over 3H-only at 2.1 ¢

events/(t-y-keV)
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3.2c NEUTRINO MAGNETIC MOMENT Energy [keV]

u,=[1.4,29] x 1011 g

u,> 1015 would imply neutrinos to be Majorana fermions I 2'Pb: 1 pBa/kg (XENONNT goal)
214ph; 3 nBg/kg

Tension with astrophysical constraints I 24Ph: 5 uBqkg (achieved in SK2)
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Axion vs Tritium discrimination in nT

3.0c BOSONIC DARK MATTER
Including pseudo-scalar (ALPS) and vector (dark photons)
bosons
Most restrictive constraints to date set
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Costruzione e commissioning di XENONNT

* Inner region of
existing muon veto

* Total 8.4 tLXe » optically separate

* 59tinTPC | [N S| * 120 additional PMTs
* ~ 4 tfiducial WA \ B - Gd in the water tank
» 248 — 494 PMTs R P 0.5 % Gd2(SO4)s

distillation ~ |§l- . Wy . =% purification
* Reduce Rn (214Pb) from >SA¥ SN Rl =

g! ‘I‘ ol ; e —e=if  Pipes, cables, el o] g ..y + Faster xenon cleaning
Ly jm.f ’,‘m o 2 B Bl cryogenic system Lk i o= § 0 - 50U/minLxe
i"ffil;lH\A W ‘ T Rey syt ; i = (2500 slpm)

=i [l 3| PoPinXENON1T 2 RS - XENONAT ~ 100 slpm
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Costruzione e commissioning di XENONNT

* Gd-loaded Water: 0.2% of Gd in mass XENONNT nVeto
-> 3.4 t of Gd-sulphate-octahydrate;
(technology from EGADS-SK colleagues)

e Cerenkov light is seen by additional 120 8”
PMTs placed in water around the cryostat;
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* high-reflectivity foil to confine an inner nVeto
region with high light collection efficiency.
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~—@— PMT thr >= 0.5, 0.2% Gd

Neutron tagging efficiency:
! 85% with 0.2% Gd,

—%— PMT thr >= 0.5, pure water Y 65% with pure water

.“3““4““5“..6“.|7.“. R FEETE PR ..“113||..1I4...11Y5. (requn,lngathreshold Of10 PMTS |n CO'nCldence)

N-fold coincidence

£ PMT thr >= 0.5, 0.02% Gd
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Costruzione e commissioning di XENONNT

Run 013199 - Channel 2000 - UTCtime 1613669189001026434 Run 013199 - Channel 2008 - UTCtime 1613669198920728856
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Decadimento del 222Rn presente nell’acqua
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® 10-fold coincidence
e 8-fold coincidence
® 6-fold coincidence

Coincidence rate vs time
(showing decay of Rn in water)

n-fold coincidence rate [Hz]
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Foto del nVeto da sotto (Senza chiusura infe r‘ior‘) Very small background rate: 30 Hz at 10-fold PMT coincidence

P rl m O r u n | n CO rS O Preliminary detection efficiency of the 208T| 2.6 MeV gamma
in the middle of the nVeto: 70-80%




Richieste per 2022 (XENON-DTZ)

G. Zavattini 40% Resp. Locale (OK per regole CSNII)
S. Vecchi 30%

MI Cons |Manu|App| Tot
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