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The LUX-ZEPLIN Experiment

e Goals
o Detect WIMPs which are one of the best
candidates for cold Dark Matter.
o Detect some other particles like neutrons
and axions.
e Currently the most sensitive Dark Matter
detector.
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The Detector

e 1478 m underground
e 7 tons of xenon
e photomultipliers at the top and bottom
e Several layers of shielding
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WIMPs

This is an abbreviation for Weakly Interactive Massive Particles. These are one of
the best candidates now for the so called cold dark matter.

Their masses are expected to be between 1 and 10° GeV.

It is expected that some nuclear recoil events could produce signal from these
particles.
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Data Acquisition

There are 2 kind of recoils happening
inside the detector, nuclear recoil (in
orange) and electron recoil (in blue).
In this experiment we are interested in
the nuclear recoils as they might be
related to WIMPs.

The recoils generate a characteristic
signal depending on its type and that is
why we need to discriminate each
signal and analyse the ones we are
interested in.
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Data Acquisition

e Inside the detector there is an electric field that is responsible to extract the
electrons from the interaction by conducting them to the top of the detector.

e At the bottom and the top of the detector the PMTs are responsible to detect
the scintillation.

e These 2 components of the detector provide us with the S2 (second
scintillation),

e S1(first scintillation) and drift time. These 3 data are the most important for
our analysis.
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Data Analysis - Corrections in position and energy

Two signals are generated when a
particle reaches the detector (S1 and
S2).

The drift time enables us to know the
coordinate Z (depth) of the event.
Xand Y are determined directly by
the pattern in the top PMT array
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Data Analysis - Corrections in position and energy «
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First Step: Filter what does not matter 1 P
S2 vs S1
e \We start by making a cut in radius and 3;10’ X A R
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First Step: Cut out what does not matter

S2 vs S1 (filtered by radius and time)

e We start by making a cutin radius and  Ewf e

drift time

log(S2) (phd)
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Exploring the region of interest

500<S1<1200 phd T "

S2<10e6 phd S T I PO AL R
A '. W e
s00[F e

We can clearly see an activity spot 5000”7 Ip O

(Xe131m) 400%—77:7,
o T
200%_‘---‘ E : ' E

Activity outside the ROI is mainly Alfa 100R"" L P

particles ST AR I L T

Tha A L.t ! hlll.llllll-llﬁlll. 0
800 600 00 800 900 1000 1100 1200

LIP 2024 | 11/16



Corrections to S1 and S2 L 1P
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Energy of events
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What could be done next
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Conclusions

The lux-zeplyn experiment aims to detect
dark matter as WIMPs

The data is collected in the form of two
signals S1 and S2. The analysis is done wit
an exclusion process and the events are
separated in ER and NR

We managed to apply filters in radius and
drift time and focus on the ROI of the
Xe131m activity

Corrections to the signals were made and
the energy model was reconstructed
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