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SBND in the SBN-Program 3

Fermilab

R

The Short Baseline Program offers a broad and precise venue
to resolve outstanding short baseline oscillation anomalies.

Broad: multiple oscillation channels Precise: Three functionally identical
over many orders of magnitude in detectors along a very well known beam
oscillation parameters. line, many uncertainties cancel.
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What is SBND? 3

Fermilab
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The first of three (along the beam, not in time!) Liquid Argon Time
Projection Chambers along the Booster Neutrino Beam
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Liquid Argon Time Projection Chamber 3¢

Fermilab
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Precision Imaging AND Calorimetry 3¢

Fermilab

Height of tracks proportional to
charge deposition
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SBND Design
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Fermilab

Short Baseline Near Detector
Design is mature, assembly starting soon.
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SBN Oscillation Search
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Reducing Uncertainties e

Fermilab

v, Flux Fractional Uncertainties
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Uncertainty [%]

Uncertainty [%]
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Reducing Uncertainties
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v, Flux Fractional Uncertainties
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] Reducing Uncertainties 3¢

Fermilab
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What About Cross Sections? 4

Fermilab
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(Not to exclude dedicated experiments like Minerva!)
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Neutrino Flux at SBND 3

Fermilab
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Neutral Current Backgrounds 3

Fermilab
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Neutral Current Backgrounds 3

Fermilab
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Final State Interactions 4

Fermilab
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Phys. Rev. D 90, 012008 (2014)




Final State Interactions 4

Fermilab
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o
~
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5 :: DDE:EZ:ZM § 1 Month 1 Year 3 Years
i ~— MooNoaT | CC+Np 97,000 1,170,00 3,500,000
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Electron Neutrinos 4

Fermilab
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SBND Charged Current Electron

Neutrino Expectations . .. .
(GENIE esﬁmal:e, rounded) The high statistics electron neutrino

sample will be hugely beneficial to
both SBN and DUNE physics programs
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Rare Channel Searches 3

Fermilab
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(GENIE Expectations) SBND opens the door to
1 Month 1 Year 3 Years high StCItiStiCS, high
A°Production 200 2,600 8,000 precision, rare neutrino
>*Production 125 1,500 4,500 Interactions.
June 13, 2016 Corey Adams, Yale University Slide 18

New Perspectives 2016, Fermilab



SBND Timeline 3

Fermilab

e Design is mature and
nearly final (June 2016)

e Ground Breaking for
the detector hall April
2016!

* Detector Operations
begin 2018

e Stay updated at
our website!
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http://sbn-nd.fnal.gov/

June 13, 2016

Thanks!
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Weber

Brookhaven National Lab: M. Bishai, H. Chen, J. Farrell, J.
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University of Sheffield: T. Gamble, V.A. Kudryavtsev, N.
McConkey, J. Mercer, F. Mounton, J. Perkin, N. Spooner, M.
Thiesse

Syracuse University: J. Esquivel, P. Hamilton, G. Pulliam, M.
Soderberg
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Backup
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Flux Uncertainty 3

Fermilab

v, Flux Fractional Uncertainties
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Many analyses shown here will be systematics limited in
just months of data.

(Accumulate statistics of ArgoNeuT in just 2 days!)
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Electron Neutrino Scattering 3

Fermilab

v+te - vte
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1) Very forward electron

2) No activity around vertex

LArTPC technology is
50 ideally suited for this.

% 0.002 0.004 0.006 0.008 0.01 0.012 0.014
E6? [GeV rad?]

Event rate (~300 events expected) provides a
constraint on flux normalization.
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