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Detector design Public Notes

The 40-t long MicroBooNE detector is a 170 ton (total volume) liquid-argon See the Public Notes page for a list of notes with results made public by the MicroBooNE collaboration.

(LAr) time projection chamber (TPC). It is currently the largest LAITPC
operating in the U.S

Presentations

The liquid argon serves as the neutrino target. This is desirable since it is
dense (40% denser than water), inert, and relatively cheap compared to other
noble liquids. The argon must be kept extremely cold (87K) to remain in liquid

1 form and be extremely pure for the ionization electrons to drift across the
MicroBooNE Y P
TPC volumes so that their signals can be recorded

See the Talks page for copies of slides and posters presented at conferences and workshops.

MicroBooNE DocDB

MicroBooNE uses DocDB as a documents database. Much of the contents of the DocDB are restricted to members of the collaboration,
but some items are public. Use the link below to enter the public portions of the MicroBooNE DocDB.

The TPC consists of a cathode plane on one side, a field-shaping cage
around the drift perimeter, and three planes of wires on the opposite end to
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MicroBooNE Physics

MicroBooME is the first large liquid-argon time projectio
With its superb capabilities in tracking, vertexing, calori
represents a major advance in detector technology for n )
oscillation phenomena. These capabilities lead to objec /
innovations.
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e elucidating Cross Section Measurements

-term technological
MicroBooME proposes to make the first measurement of exclusive final states from neutrino scattering on argon.

. asure a suite of Four cross section measurements in particular attract great intere st from the neutrino community. These measurements stress the value
of:

The experiment primary scientific objectives are to to re 3
neutrine cross sections, to search for astrophysical phe +live, when a SNEWS
alert is received, data will be saved to study neutrino bu JooME lies inthe area » Excellent efficiency for triggering on low
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The MiniBooNE Low Energy Excess = Sufficient statistics to reduce statisticar unceriamues W e same wuer as systEmauL BrecL U Tal® PIOCESSES.

These four features constitute the design drivers for the MicroBooME detector that arise from the cross section physics.

th a kinetic energy above 40

Jet;

The MiniBooNE experiment performed a short baseline search for the v,—v, oscillation signature suggested by the Liquid Scintillator
Meutrino Detector (LSND). MiniBooME observed an unexpected =30 (statistical and systematic combined) excess of neutrino
interactions producing final state electrons or photons at lower energies. This result generated substantial theoretical interest. Proposed
explanations for the source of these events predict either a single electron track or a single photan produced at the neutrina interaction MicroBooME is carrying out an extensive cross section physics program that will help to probe current thearies on neutrino-nucleon
vertex. MiniBooNE cannot discriminate between these two possibilities, as Cherenkov detectors cannot distinguish an electron from a [y interactions and nuclear effects. Cross section measurements will also be relevant for oscillation analyses.

photon converting near the interaction point.

Precision Cross-Sections Measurements

Manv cross-sectinn analvses are currentlv underwav within the MicroRnaMF collaboratinn-
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http://neutrinophysics.fnal.gov/neutrinedivision/

Neutrino Physics Detector R&D Facilities

Experiments The Neutrino Division hosts several facilities for new detector research and development
DOE Science Highlights These fguhpes_ are open_to the heu?rmo community. The facilities include test sta_mds for Contact
developing liquid argon time projection chambers, areas exposed to charged particle
Neutrino Physics Center 2 beams, and areas exposed to neutrino beams. General inquiries may be sent to
Q : fth K2 the Neutrino Division R&D
uestion of the wee Learn more about the Fermilab Neutrino Detector R&D facilities CuonEnator Al Ciise
Events » Liquid Argen Facilities
Fellowships » Neutrino Beam Facilities

s Charged Particle Beam Facilities

Neutrino Division The Neutrino Division is home for Fermilab scientists and staff, and users

from academic institutions around the world, operating and analyzing neutrino

Organizational chart e - k PR . .
experiments and designing new ones.

Who is who

Facilities > Mission Statement

How do I... = Host a world-leading program of neutrino experiments

o o Operate the current program : NOvA, MicroBooMNE, Minerva
Division events o Coordinate and execute a new international program of short and long-baseline neutrino experiments

X t < = Provide support to the neutrino user community to participate in all aspects of this program

Postdoc supervision o Ranges from technical expertise in design, project management, operations, etc. to arranging office and meeting spaces
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