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How would we detect
dark matter directly?

Dark matter would have been produced in the
early Universe, hence it must be everywhere.
Moving through the galaxy together with the
Sun, the Earth is in a WIMP headwind, hence
the WIMPs come to us. We just have to catch
them in a detector — XENONNT.

What is dark
matter?
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Candidates are new fundamental particles such as
axions or WIMPs (Weakly Interacting Massive
Particles).
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Three nested detectors:

« The water tank contains 700 t of
ultrapure water and doubles as a
muon veto with 84 PMTs.

« An optically separate volume
with 120 PMTs checks if neutrons
escape the TPC. For this we will
add Gadolinium salt to the water

« The TPC sits at the center of this
assembly with its calibration
systems that allow us to deploy
radioactive sources.

How does XENONNT
work?

XENONNT is a dual-phase time
projection chamber: filled with liquid
xenon and a thin gas layer at the top.
An energy deposition from a particle
produces a prompt light (S1) and a
delayed charge (S2) signal. These are
measured with photomultipler tubes.
From S1 and S2 we reconstruct the
position, energy and type of the
interaction.

The XENONNT TPC:

« 5.9 tonnes of xenon.

« 494 PMTs in two hexagonal arrays.

« PTFE reflectors.

« Two sets of concentric
field-shaping rings.

« Wire electrodes for
applying electric fields.

Where do we go
from here?
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« Check for solar axions or axion-like
particles.
« Conduct other physics searches such

Liquid xenon purification:

« Loss of S2 electrons by
their attachment to
impurities in xenon.

« Usually, experiments

purify the xenon gas, Radon distillation:
but this is slow. « Radon is continuously

« Purify the liquid directly emanated from all
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% survival probability cryogenic distillation.
for electrons from the * Lowest ever radon
bottom of the detector. background in a
xenon TPC: 2 uBqg/kg.
DARWIN:

 Scale up the detector to a total of 50 t xenon mass.
« Reduce backgrounds further such that neutrinos
become the dominant and irreducible background.

The XENON
collaboration:
170 scientists
27 institutions
12 countries
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