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The TPC

Particle
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Nuclear recoil searches
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What about the electronic recoils?
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Energy reconstruction
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The low energy excess
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BACKGROUND MODELLING



Backgrounds
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Backgrounds

SR1,: near n-calibration
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IS THE EXCESS REAL?



Efficiency and energy reconstruction

Mistake in energy reconstruction? |
| The excess i here
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Shape of background spectrum
The Pb-214 spectrum

? has ainn enhancement 1.0

Q:' ab Llow enerqgy
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©
N

Not properly considered in GEANT4

Rate [arb. units]
)
@)

0 20 50 75 100 125 150 175 200
Energy [keV]

Uncertainty of 6% at low energy too small (heed 50% increase)
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Statistical fluctuations
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Could it be a statistical fluke?
What's with the dip at 17 eV ?
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Events / bin

Single bin too thin compared to resolution
Goes away when rebinning

We do unbinned analysis
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By fit, 1.00 - 30.00 keVee
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POSSIBLE
EXPLANATIONS




IT COULD BEA NEW
BACKGROUND



Tritium

3.20 over background

(159 + 51) ev/keV/t/yr

< 3 atoms 3H / kg Xe

Beta decay
Q value 18.6 keV
Half life 12.3 years
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(a) Tritium
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Tritium — possible origins
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1. Above ground 2. Underground
production decay

Cosmogenic activation?

3. Condensatio

Xe spallation
31.58/kg/d at sea level
(Zhang et al., Astropart. Phys 84, 62 (2016)
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Tritium — possible origins

? Where from?
é

HTO

Emanation from detector materials? Light yield = O(1) ppb H20
Atmospheric abundance (5—10)x10-18 HTO/H20

Best fit = 60—120 ppb H2O+H>

Can neither confirm nor rule out tritium

ulll

All other significances reported
both with and without
tritium in BG mode

Electron lifetime
— < ppb O2-equivalent impurities
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Argon-37

2.8 keV energy released after EC ? Where from?
4

X-rays / Auger electrons o
Always present? No, removed by distillation

Tested as calibration source | |
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COULD IT BE
NEW PHYSICS?




|. ABC

(atomic recombination and de-excitation,
bremsstrahlung and Compton)

8ae

2. Primakoff

3.°/Fe

Solar axions

Detection

Axioelectric effect

e
Sae
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Like the photo-electric effect for axions
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Reconstruction

XENONI'T resolution, efficiency
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Solar axions

(d) Solar axion vs. tritium background
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(b) Solar axion
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Solar axions

3D allowed region for the three
parameters

—— KSVZ

In tension with astrophysical constraints
e.g. from stellar cooling

(arXiv 1708.02111)
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Neutrino magnetic moment

40 | | | | |
Bl y,=0

351" mm y,=2.8x101" pg |

Massive neutrinos have magnetic moment

m
u,~3-107° ( — | pp
eV

A larger value ( > 10_15/4]3) — Majorana neutrinos
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Would lead to enhanced neutrino-electron Energy [keV]

scattering cross-section
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Mag. Moment: 3.20 over background

with 3H: 0.90 over background + 3H

Neutrino magnetic moment
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Bosonic dark matter

Search for a mono-energetic peak

Could be dark matter,
e.g. axion-like particle or dark photon

Most significant at 2.3 + 0.2 keV

No > 30 excess = only report limits
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(a) Tritium
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XENONNT



Some of what's new in XENONNT

optical

.*,,, e

-k Hli

Inner region of

120 ad

existing muon veto
y separate

ditional PMTs

Gdint

ne water tank
0.5 % Gd2(SO4)s

zzznn

distillation

e Reduce Rn (214Pb) from
pipes, cables,
cryogenic system

 New system,
PoP in XENONTT
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Total 8.4 t LXe
591tin TPC

~ 4 t fiducial

248 — 494 PMTs

purification

* Faster xenon cleaning
e 5L/min LXe

(2500 slpm)
e XENON1T ~ 100 slpm
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XENONT — watch this space

Cryostat has been closed for several months

Just recently started filling it with liquid xenon

A

First scintillation light already seen (in gas xenon):
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