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Introduction

Next-generation direct detection dark
matter experiments increase in sensitivity,
they approach an irreducible neutrino
background

If no dark matter signals are detected, this
background establishes an ultimate
discovery limit for these experiments

Directional detectors o�er a way to
mitigate this issue
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Directional Detectors
Gas TPCs

Gas-based Time Projection Chambers
(TPCs) are the most commonly employed
for directional searches

These detectors use low-pressure gas
targets to produce long nuclear recoil tracks

SF6 has gained popularity in gas-based
directional detectors due to its novel
propertiesa

aN.S. Phan et al 2017 JINST 12 P02012
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Directional Detectors
CYGNUS Collaboration
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Radon
Contamination

Radon is a naturally occurring radioactive
noble gas

Contamination in detectors originate
intrinsically from detector material or plate
out from atmospheric radon

Radon contamination can act as a source
of unwanted background noise from its
decay and progeny decay
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Common Pollutants

Common pollutants (O2 , N2 and H2O) can
reduce the detector's ampli�cation
capabilities (Gain) by capturing electrons
produced during interactionsa

SF6 is the most potent greenhouse gas,
making the method of continuous 
ow and
disposal problematic

In industry gas �lters are readily available
to remove common pollutants

aR Guida et al 2020 J. Phys.: Conf. Ser.
1498 012036
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