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The TPC
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Nuclear recoil searches
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What about the electronic recoils?
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This talk

Search for excess above known BGs

Nature 568, 532 (2019)
— Double electron capture 124Xe

Electron capture Neutrino emission

KLM
Atomic R/ N/
relaxation "/

This talk: low energies (up to 10 keV)




The low energy excess
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Background modelling
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Efficiency and energy reconstruction

Mistake in energy reconstruction? |
| The excess i here
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IT COULD BEA NEW
BACKGROUND



Tritium

(a) Tritium
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Emanation from detector materials neither confirmed nor ruled out
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“H Activity [nbg/tonne|]

Tritium — possible origins
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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 (xenon purity)
— < ppb O2-equivalent impurities
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Argon-37

2.8 keV energy released after EC ? Where from?
4
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COULD IT BE
NEW PHYSICS?




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

1010 |

b 10'12 3

Ja

Axion like particle

SuperCDMS
CDEX-1

XENONI1T
(S2-only)

A A‘}
o

XENONI1T
(this work)

EDELWEISS-

10!

it
m, [keV/c?]

Mono-energetic peak: 3.00 over background (global)

Ll
107

Adam Brown | adam.brown@physik.uni-freiburg.de

16



Mag. Moment: 3.20 over background

with 3H: 0.90 over background + 3H

i, (1.4 —=29)x 107y,
> 10~ !°4p = Majorana neutrinos

Compatible with other experiments

In tension with astrophysical constraints

arXiv 1910.10568, 190/7.00115
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|. ABC

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

Eae

2. Primakoff

3.°/Fe

Solar axions

Detection

Axioelectric effect
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We ignore the inverse Primakoft effect
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Reconstruction

XENONI'T resolution, efficiency
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Solar axions
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In tension with astrophysical constraints

(d) Solar axion vs. tritium background
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e.g. from stellar cooling

(arXiv 1708.02111)
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Solar axions only: 3.40 over background

Axions + 3H: 2.00 over background + 3H
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Tritium
3.20
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(a) Tritium

(b) Solar axion
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XENONNT



Some of what's new in XENONNT

Separated region of
existing muon veto
120 additional PMTs
Gd in the water tank
0.5 % Gd2(S04)3

222|m

distillation

 Reduce Rn (214Pb) from
pipes, cables,
cryogenic system
* New
—>|lower BG
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Total84tlxe =—Higher exposure

5.91tin TPC and lower BG
~ 4 1 fiducial

248 — 494 PMTs

purification

* Faster xenon cleaning
e 5L/min Xe

(2500 slpm)
e XENONTT ~ 100 slpm

—>Better resolution

L ower thresholds
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XENONT — watch this space

Electron Lifetime [LLs]

10°

Low-Rn O, Filter

Data (purity monitor) =
Model —

1

Parameters

LXe mass: 8620 kg

O, outgassing: 0.08 mg/d, Last”
Filter efficiency: 60%

6
Time [d]

Excellent xenon purity achieved
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XENONNT now being

commissioned
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XENONT — watch this space

10° - Low-Rn O, Filt 12 F ia) | | | | .
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