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The Deep Underground Neutrino Experiment

The Deep Underground

Neutrino Experiment (DUNE)

is a leading-edge, Research Facily - R .
INnternational experiment for I S
neutrino science. R

Data taking expected 2030

Physics Goals:
e Precision Neutrino Oscillation MeasurementsCP Violation in Neutrinos
e Neutrino Mass Ordering
e Proton Decay Searches
e Supernova Neutrinos
e Beyond the Standard Model Searches
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Our Collaboration

The Dune Collaboration
1,000 scientists and

~ 30 countries

consists of a team of over

engineers from more than
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Why are neutrinos interesting?

Neutrinos are the a key part of the Standard Model where experimental and
theory do not agree

e In the Standard Model, neutrinos are massless, but we observe that they
oscillate, which can only occur if neutrinos have mass

e Neutrino flavour states mix via the PMNS matrix (analogous to the CKM
matrix for quarks), the Standard Model does not explain why they mix

e We dont know if neutrinos violate CP symmetry, if their particles/
antiparticles oscillate differently, which may help us understand the matter
antimatter asymmetry a big mystery of the Universe.




DUNE Detector Technology

Event 0, ID 0 - 1970-01-01 00:00:00 UTC

Liguid Argon Time Projection Chamber (LArTPC) Technology
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https://drive.google.com/file/d/18DOEOz7xAHUtAgDVZcFtmrlQZ7u20GhX/view?usp=sharing

DUNE Masterclasses

Dune would like to develop event display
software for students to learn object
definition and event identification to
perform an analysis from real data

DUNE will look to develop a masterclass

e Using simulated and real data from Far
Detector LArTPC

e Neutrino Oscillations: Calculate ratio for
neutrino & anti-neutrino beams

e Or study and understand supernova
neutrinos!

Reconstruct the neutrino

Determine the Neutrino flavour

Counting exercise of oscillations for neutrino
and anti-neurtino beam




DUNE Masterclasses

MINERVA, NOVA, and MicroBooNE have
neutrino masterclasses, with QuarkNet
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https://indico.fnal.gov/event/22340/page/1770-introduction
https://quarknet.org/content/nova-neutrino-measurement
https://quarknet.org/content/microboone-neutrino-detector-commissioning-masterclass-2020

Next Steps

Who in our team is working on masterclasses: David DeMuth - member of DUNE
and working with QuarkNet, and David Martinez. We have not have resources to
develop them further - time+money.

We Iintend to push again to realise the project

We need to meet with QuarkNet and discuss how to collaborate and push these
forward

We may need to apply for funding

We would appreciate help from LHC experiments from how they developed
their event display software



