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Deep Underground Neutrino Experiment

DUNE: Long-baseline neutrino oscillation experiment with a 1.2 MW beam produced at Fermilab (Illinois, USA), characterised with a ND complex and

measured with liguid argon detectors at SURF (South Dakota, USA), 1.5 km underground.
Supernova _ . DUNE Far Detector (FD) modules [1]:
| Deep Underground Neutrino Experiment e Excavation ready to host 4 detectors.

Sanford S Fermilab

Underground g —— T e W e Baseline: 17 kT LAr~ 066 x 19 x 18 m3.

Research

Dark Matter Faciity R RN — 4" Module of Opportunity.
e *I Low Energy. vV V' ’{{jf:";i--'-'?f""' S ~ Liguid Argon TPC technology:
| vV YV Sy o ¥ e N High density (1.4 g/cm3).
PETECTOR lonization (42k e /MeV) @ 500 V/cm.
Scintillation (24k photons/MeV) @128 nm.
3D reconstruction & particle ID.

Solar Neutrino Sensitivit

'DUNE will be sensitive to solar neutrinos 1.5 - 19 MeV ( Q-Value - hep ). Mostly detected via CC-reaction “°Ar (v _, €7) 4°K* interactions. Per
70 KT - year exposure — 171 k CC v_events. Considering 100% flash-matching background events can be fiducialized.
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Core-Collapse Supernova: Detection

Trigger Efficiency

Core-collapse supernovae are a huge source of v's of all E:
flavors. Expected 1-3 SN/century in our Galaxy (10 kpc) [3]. 0.81 =N
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Core-Collapse Supernova: Pointinc References

Ongoing pointing efficiency studies estimate 4.3° resolution assuming [1] DUNE Collaboration, Far Detector Technical Design Report, Volume I: Introduction to DUNE,
0 . . . .
40 kT exposure and 4% CC interaction misidentification [4]. JINST 15 (2020) TO8008, arXiv:2002.02967 (2020).

[2] Vinyoles, Nuria, et al. A new generation of standard solar models. Astrophys. J. (2017).

e Brems-Flipping algorithm:

To distinguish forward vs reverse direction improves pointing. [3] Abi, Babak, et al. Supernova neutrino burst detection with the Deep Underground Neutrino

Experiment. Eur. Phys. J. C 81(5), 423 (2021).
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