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Nuclear and Electronic Recoils Pulse Shape Discrimination

Liquid noble elements like xenon and argon are attractive options for a low Nuclear recoil signal (ARIS data) Electron recoil signal (ARIS data)
energy particle search medium. One of the most powerful properties of liquid
argon is its ability to discriminate between a signal of interest and background
signals.
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Nucflear ' | Ar The relative abundance of these two time constants is uniquely dependent on
Recoil (NR) E S the particle’'s energy loss density. Measuring the time-profile of LAr scintillation
allows for powerful discrimination between ER and NR interactions.
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The ARIS Experiment

We exploit the geometry of 22Na decay to
calibrate the ARIS trigger.

The Argon Response to lonization and Scintillation (ARIS)
experiment aims to characterize nuclear and electronic recoils In
liquid argon by exposing 0.5 kg of LAr in front of a neutron beam
(with associated gamma flash) at the Institut de Physique Nucleaire
d’'Orsay in France. Neutron and gamma recoil energies are
constrained by one of eight neutron detectors surrounding the TPC.
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A complete understanding of the trigger
efficiency allows accurate simulation of
detector response even at low recaoll
energies.
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au S\ The ARIS Time Projection Chamber (TPC):

\ [} High purity 0.5 kg LAr target
Seven one-inch photomultiplier tubes (PMTs)
view the active volume from the top as well as
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Scattered Particle one three-inch PMT from the bottom
LICORNE Neutron Source PTFE reflector with wavelength shifting TPB
‘ coated interior surfaces to maximize light
collection

Monte Carlo Simulations

A full simulation of the TPC geometry Results from Compton single-scatter = % ]
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LY in the [41.5, 511] keV range is
found to be constant within 1.6% at 1o
CL.

Comparing simulated events with ARIS
data allows us to extract physics
including detector light yield, neutron
beam energy and spatial profile, and
relative scintillation ratios.

Relative Li
o
(8]

[
I: T« 11 | L

Measuring the light yield to be
independent of energy In this range
means ARIS results are applicable to 0ok
many other LAr detectors which may :
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