2 Fermilab Liquid Argon Detectors for Particle Physics

Why Liquid Argon?

» Bright scintillator
(40,000 photons/MeV)

» Free electrons drift meters under
electric fields of ~ kV/cm

» density of 1.4 ton/m?3

» readily available

» Boiling point of 87K, possible to
refrigerate with liquid nitrogen.
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Neutrino Interactions
Studying the properties of neutrinos
will shed light on the origin of the
matter/antimatter asymmetry in the
universe

The next generation of experiments
requires a large volume of material
(10-100 kton) that serves as both

target and detector.

Liquid Argon Time Projection 2011: SUCCESS! Measured electron drift lifetime >3 ms _ _ . _
Chambers (LArTPC) can produce (Contaminants <100 ppt O, equivalent) 2012: First measurement of inclusive muon neutrino

3D event images with topology and charged current differential cross sections on Argon
lonization density

> ldentify particle (e,u,p,y, . . .)
»> Measure particle trajectory
> Measure particle energy

2011: First in-liquid CMOS electronics on a LArTPC

Dark Matter Searches

Dark matter constitutes ~25% of the

mass-energy in the universe, but
what is it? Axions? WIMPs?

The time development of the light
pulse and the ratio of the amount of
free charge to light produced by
interactions in Argon provide
powerful rejection of electron and
photon backgrounds for WIMP
searches
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1. Distillation: arXiv:1204.6024, arXiv:1204.6061,
arXiv:1204.6011.

2. ArgoNeuT: Phys. Rev. Lett. 108 161802 (2012),
arXiv:1205.6747, arXiv:1205.6702.
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o S 2011: Distillation column commissioned at Fermilab
Total of 15 kg low activity Ar distilled and stored to date.

Semple Number 108 nsqc/sanple 405 usec total
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