
Searching for Dark Matter 
with Liquid Argon

DEAP-3600, DarkSide-20k, and ARGO

Chris Jillings

for the DEAP-3600 Collaboration and the Global Argon Dark Matter Collaboration



Liquid Argon is a valuable dark matter detector 
to and beyond the neutrino fog. 
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DEAP-3600
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World leading Pulse Shape Discrimination
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4 days data from 2016  

https://doi.org/10.1103/PhysRevLett.121.071801

Electrons and gammas

Alphas from Radon

WIMP dark matter?

Fprompt= (Signal in -28 to 60ns) / (Total Signal)

https://doi.org/10.1103/PhysRevLett.121.071801


World leading Pulse-shape discrimination

ÅNuclear recoil and electromagnetic event separation is excellent.

ÅDiscussed in detail by this speaker at CAP 2021 virtual congress.
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Fundamental bottom-up model of pulse shape from DEAP-1 prototype:

Astroparticle Physics Volume 85, December2016, Pages 1ς23

Pulse shape from DEAP-3600:

https://doi.org/10.1140/epjc/s10052-020-7789-x

Pulse-shape discrimination in DEAP-3600:

https://doi.org/10.1140/epjc/s10052-021-09514-w

https://doi.org/10.1140/epjc/s10052-020-7789-x
https://doi.org/10.1140/epjc/s10052-021-09514-w
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DEAP-3600 analysis includes Effective Field Theory to 
model WIMP-nucleon scattering and uncertainties in the 
galactic dark matter velocity distribution

Velocity distribution of dark matter in earth rest frame

Effective field theory
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DEAP-3600 results: Phys. Rev. D 102, 082001 (2020)

Example: Gaia Sausage and different operators 

0 km/s 800 km/s
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Conventional
result

EFT operator (colour)

Model of galactic structure
Width of band shows fraction of DM in structure




