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     MotivationMotivation
To understand the nature
of the MiniBooNE low-E excess

Electron-like events in ν
μ
 beam

above calculated backgrounds 
but not consistent with ν

μ 
→ν

e

oscillations

    Possible SM origin
Additional γ's due to axial anomaly
not considered in the background
estimates

MiniBooNE cannot distinguish
between electrons and γ→e+e−

conversions

        Liquid-Ar TPCLiquid-Ar TPC
                        Why liquid argon?

High density, small radiation length,High density, small radiation length,
high scintillation yield, inexpensivehigh scintillation yield, inexpensive

  Time-Projection ChamberTime-Projection Chamber
Three wire planes plus drift timeThree wire planes plus drift time
provide 3D track reconstruction provide 3D track reconstruction 
and energy measurementand energy measurement

Particle ID through Particle ID through dEdE//dxdx
including including ee-γ separation-γ separation

CollaborationCollaboration

    Detector DesignDetector Design

Y, U, V planes, 3-mm wire spacing
170 tons of LAr (70-ton FV) 

             Electronics
Significant R&D on cold electronics
in liquid and gaseous argon

             Triggering
30 Hamamatsu R5912-02 8" PMTs
Trigger efficiently on 40-MeV protons
(to see NCE events at Q2∼0.08 GeV2)
Expect 19 p.e. for a 5-MeV electron

  Prototype: ArgoNeutPrototype: ArgoNeut
170-L active volume, taking data since 
2008 in the MINOS beam

    Cross SectionsCross Sections
Expect significant contributions
to cross-section measurements
at low Q2

  Expected event rates
1-GeV neutrino beam, 6⨯1020  POT

Potential to measure Δs via NC/CC
ratio σ(νp→νp)/σ(νn→μp)
Important for dark-matter searches

    R&D for LBNER&D for LBNE
Research on LAr purification,
cold electronics
Demonstration of technology
for future, larger-scale LAr TPC
experiments at DUSEL and
elsewhere

         Roadmap
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