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DEEP UNDERGROUND
NEUTRINO EXPERIMENT
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 Located 575 m from beam source at
Fermilab

 Determine neutrino sources: vp,\Zj, Ve,
V.

* Neutrino/Anti- neutrino energy scale

* Precision neutrino interaction
physics.

* Modular liquid argon design
(ArgonCube) to provide identical
near/far target

* Mobile detector for different off-axis

positions
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Far Detector

e 4 -10-kt liquid argon TPC modules
Single- and dual-phase detector
designs (1st module will be single
phase)

e Modules will not be identical

Single-Phase FD modules Dual-Phase FD module
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Two LAr-TPC technologies

Single-Phase FD modules Dual-Phase FD module

* Multiple drift volumes * Fully homogeneous LAr volume
* Mature Technology with a much longer drift length.
* Detection and electronics in * New Technology

liquid » Detection and electronics in gas

above the liquid surface
« Amplification of the ionization
signal in an avalanche process.

Single Phase Beam Dual Phase Installation
(protoDUNE) : Complete (protoDUNE) :
August-November 2018 Fall 2018
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BNE DATA :

RUN 5370 EVENT 7227. MARCH 10, 2016,

Charged particles ionize
Ar atoms.

3D image of particles
Clear detection of
neutrino flavour

High resolution data
Calorimetric information
Excellent event selection
Efficiency and
background rejection.
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ProtoDUNEs

protoDUNE-DP Field Cage
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DUNE is moving forward rapidly

. 2019: 2022: 2026:
. i First Module Neutrino B
ProtoDUNESs at . Tephmcal oo eu r|r!|o I:)Ieam
CERN De&gnRgport ; available
- Far Site Begins
Primary
Excavations
begins
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DUNE CONSORTIA
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DUNE aims to
“do for neutrinos what the LHC did for the Higgs”

Neutron Black My love
hole for memes

LOVEIS IIIhl
»b *"
i 'WIIIIHG

HEAVIEST
OBJECT IN THE
UNIVERSE

Matter and antimatter
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1.Neutrino Oscillation Physics

- Discover CP Violation in the leptonic sector
- Mass Hierarchy

2. Nucleon Decay
- Proton decays mode

3. Supernova burst physics & astrophysics
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« CP violation—the difference in oscillatory behaviour
between neutrinos and antineutrinos

 Muon Neutrino Disappearance and Electron Neutrino
Appearance in a single experiment.
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1061 scientists
e 32 countries + CERN
175 institutions (60% non-US)

“The DUNE collaboration is growing at a rate of about 100 people per
year,” Stefan Soldner-Rembold
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NOT FUN FACTS ©®

2.70%
0.65%
Israel United States Colombia
Graduates in Science
9%
Graduates in Science
Other
91%
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 DUNE is progressing on facility construction, detector
design, and physics analysis.

* DUNE Technical Design Report and protoDUNE SP and
DP results in next year (2019)

 Scientific goals of the DUNE project has a primary focus
on neutrino oscillation but also a large range of non-
accelerator physics topics.

* Expect first DUNE FD data in ~2024

* It's Colombia not Columbia
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THANK YOU
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