# Fermilab The Long-Bo TPG inthe l!ﬂﬂl‘guﬁ?ﬂn Purity Demonstrator

NNN 2012, Fermilah

Why Liquid Argon?
> Bright scintillator
(40,000 photons/MeV)
» Free electrons drift meters under
electric fields of ~ kV/cm
density of 1.4 t/m?
readily available
Boiling point of 87K at STP,
possible to liquify with liquid
nitrogen.

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 mass (10-100 kt)

that serves as both target and :
detector. 2011: SUCCESS! Measured electron drift lifetime >3 ms

e ) e (Contaminants <100 ppt O, equivalent)
Liquid Argon Time Projection See Benton Pahlka’s poster on LAPD for more details

Chambers (LArTPC) can produce
3D event images with topology and
ionization density

> ldentify particle (e,u,p.y, . . .)

> Measure particle trajectory

> Measure particle energy
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Challenges to Scale LArTPC
> Achieve high liquid Argon purity
without evacuating the tank first
> The mechanical strength
required to resist the external
pressure of evacuation becomes
prohibitively costly for larger
tanks.
> Demonstrate the electron signals
after long drift
> Develop high voltage
feedthrough, upgrade
electronics

Much higher S/N ratio in cold electronics.

Warm amps S/N =1 Amps in liquid S/N >30
d 1

wire,

3 wire planes

Tonization

muon| I grift

+«— 25¢cm > ‘

Drift Time Drift Time




