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Slide from Alexander Olshevskiy

Introduction: PMNS today
What We Know
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From Joshua Hignight
Particle physics with atmospheric neutrinos

@ Atmospheric neutrinos allow for a very broad
amount of physics to be done.

» Wide range of energies from a few GeV to 100’s
of TeV

» Many baselines observed up to 12,700 km
@ Matter effects for Core-crossing neutrinos
@ Can test standard oscillation picture

» v, disappearance, v, appearance, mass
ordering

@ Broad spectrum of BSM oscillation physics
probed

» sterile neutrinos, NSI, decoherence, etc.

IceCube / DeepCore

Neutrino telescopes:
lceCube, DeepCore, PINGU,
Balkal-GVD, ANTARES, ORCA, ..
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From Joshua Hignight
Oscillograms

@ Search for 3D distortions of events: [E, cos(0enith), PID]
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From Joshua Hignight
Oscillograms

@ Search for 3D distortions of events: [E, cos(0enith), PID]
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DeepCore From Joshua Hignight
v, Disappearance Result

T
/]

@ Use different event selections, _
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different reconstructions, and
different PID metrics

@ Samples largely
non-overlapping
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Outlook:
@ Updated results with double the statistics currently underway!
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KM3NeT/ORCA

MASS ORDERING

From Alba Domi

Sensitivity to NMO

Statistical Methods: LLR tets statistic + y2 minimisation

Asimov and LLR sensitivities after 3 years, true dcp = 0
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Ref: S. Bourret, L. Quinn: PoS Neutrino 2018
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JUNO From Alexander Olshevskiy
NMO with JUNO
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P20
Using a v-beam: Protvino to ORCA (P20)

e Optimal baseline for separating

NMO from O.p

e Determine NMO within 1 year,

also with low-intensity beam

e Sensitivity to measure O.p

) [3 years]
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Sensitivity to observe a CP-violating value, 3 years

= 10x denser detector
LoI performance
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Provided by Marc Bruchner (ECAP)
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From Juergen Brunner
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cos(6z)

From Joshua Hignight
Sterile neutrino search with atm. v

Resonance Effects

@ In the Earth, for sterile neutrinos of Am? = O(1eV?) there is a matter-induced
(parametric) resonant effect when:
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lceCube From Joshua Hignight
Sterile neutrino search

10" Allowed region from global fits
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MiniBooNE; deficit reactorv,)
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Kopp et al. (2013) OUtIOOk' .
s Collin et al. (2016) @ New results currently in progress
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Sterile neutrino search at low energies

e Sterile neutrinos also modify oscillation
pattern below ~100GeV - limits from:

e - |ceCube

v,+v, NH From Alba Domi
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From Dmitry Naumov
Sterile neutrino theory

15 winvtes review of
sterile nevtrino

How sterile state can be
observed

In nevtrino oscillation as a
o Peficit of the rate Both in charged and
o E/L oscillation pattern neutral currents
I o Loss of coherence could be important for eV
scale neutrino




DANSS From Viacheslav Egorov
Sterile neutrino search @ reactors
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Indirect Detection of Dark Matter From Juan A. Aguilar
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ANTARES & IceCube
Dark Matter from Galactic Ce

From Rebecca Gozzini
nter
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.-t Goal of combined analysis

Improve the limit on (ov) in the region where ANTARES and
lceCube are comparable: between 50 GeV and 1 TeV

Understand and unify the analysis method of the two
collaborations

XX— TT

— IceCube (1007 days)
— ANTARES (2101.6 days)
— Combined ANTARES + IceCube |]
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ANTARES & IceCube From Rebecca Gozzini
Dark Matter from Galactic Center
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lceCube From Christian Spiering

Magnetic Monopoles (using material of Anna Pollmann)
Signature: nirect Charenko gt

Luminescence with yield 1.0 v/MeV
Proton decay with cross section a,i=10"*" ¢cm?*
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... summary of Exotics & Oscillation sessions
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