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Introduction

Was encouraged by Mathieu, Claudio, and Boris to start thinking
about physics analysis with HyperK over the summer

| did some thinking, and while doing that | found (and was pointed to)
a couple of interesting papers which | wanted to discuss

These papers are mainly about combining information from various
collaborations, my question here is whether there is a useful exercise
we can carry out with HyperK expected sensitivities in the period

before HyperK sees data
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FIG. 13. Livetime evolution of the median NMO sensitivity for different true values of 623. The shaded region marks the
possible range of sensitivities for the NuFit 5.2 30 range of 623. The left plot is for a true normal ordering, and the right plot
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Physics potential of the IceCube Upgrade for atmospheric neutrino oscillations
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Combined sensitivity of JUNO and KM3NeT/ORCA to the
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Note that here 6,53 was taken at the 2021

value including atmospheric data which

matches the current "no atmospheric data”
results in the IceCube paper

Figure 4: Ax? profile for only JUNO (red), only ORCA (blue), and the combination of JUNO
and ORCA (green) as a function of test values of Am3; for 6 years of data taking assuming
baseline (solid) or optimistic (dashed) systematics.



Compare to T2K constraint
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Figure 4: Ax? profile for only JUNO (red), only ORCA (blue), and the combination of JUNO
and ORCA (green) as a function of test values of Am3, for 6 years of data taking assuming
baseline (solid) or optimistic (dashed) systematics.
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Mass ordering sensitivity

Table 3: Asimov median sensitivity to NMO after 6 years of data taking for each experiment
alone, the “simple sum”, and the combination of the two experiments, assuming the baseline

scenario for systematics.

True NMO | JUNO, 8 cores | ORCA | Simple Sum | Combination
NO 2.30 6.50 6.90 7.80
10 2.40 3.60 4.30 5.1lo
— JUNO —— ORCA Combination
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Figure 5: NMO sensitivity as a function of time for only JUNO (red), only ORCA (blue), and
the combination of JUNO and ORCA (green), assuming baseline (solid) or optimistic (dashed)

systematics.



Question on mass ordering

Assuming normal ordering, it doesn't seem impossible that
ORCA+JUNO+IceCube can make a more relevant contribution to our

overall understanding of mass ordering before DUNE does

Could it be relevant to repeat this study with SK/HyperK inputs as
well? Perhaps even SK/HK + JUNO only



E FT ﬁt s to n e Utri n o d ata Effective Field Theory in Long-Baseline Neutrino

Oscillation Experiments

AN =wv/y/e [TeV]

2
1 10 10 @ Theoretical Physics Department, CERN, Geneva, Switzerland
L L1 ! "PRISMA Cluster of Excellence & Mainz Institute for Theoretical Physics, Johannes Gutenberg Uni-

Kopp, Tabrizi, Urrea 2025

€] S s S 4= e con. =
e, e

Joachim Kopp,®? Zahra Tabrizi,*¢ Salvador Urrea®

versity, Staudingerweg 7, 55099 Mainz, Germany

¢PITT PACC, Department of Physics and Astronomy, University of Pittsburgh, 3941 O’Hara St.,
Pittsburgh, PA 15260, USA

“IJCLab, Péle Théorie (Bat. 210), CNRS/IN2P3, 91405 Orsay, France

E-mail: jkopp@cern.ch, z_tabrizi@pitt. edu,

salvador.urrea@ijclab.in2p3.fr

ABSTRACT: We study the phenomenology of physics beyond the Standard Model in long-
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Why only DUNE data?

'Here, we take the point of view that massive neutrinos are part of the Standard Model. This is motivated

by the fact that the Glashow—Salam—Weinberg model with massless neutrinos could be considered “standard”
for 15 years between 1983 (discovery of the W and Z bosons) and 1998 (discovery of neutrino oscillations),
while the model with massive neutrinos has been the state of the art for 27 years already, thereby making it
more standard than its predecessor without neutrino masses.

“The DUNE experiment is particularly well suited for new physics searches thanks to the large energy range
covered by its wide-band beam, its long baseline, and the superb event reconstruction capabilities offered by its
liquid argon detectors. Moreover, beam fluxes and detector response functions for DUNE are public, allowing
us to model the experiment reliably. On the downside, DUNE is smaller than HyperKamiokande, limiting its
reach in searches that are purely statistics dominated.

DUNE covers a richer set of WCs because it has both kaon and pion
neutrino production (plus some tau neutrinos from charm), but at least
the point about the simulation of the detector response should be
resolvable (even only internally in ND280/HK).
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