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An overview with a focus on CHIPP activities

e Astrophysical Neutrinos
e Neutrino oscillation experiments
v Atmospheric
v Long-baseline
v Short-baseline
v Reactors
e Neutrino Mass
v U-less [ff decay experiments

v’ Neutrino Mass experiments
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High-Energy astronomical neutrinos

lceCube: 1km3 of ice instrumented with 5’160 PMTs below 1450m in the Antartic
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IceCube Upgrade and Future Plans
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between modules. String deployment in 2025-26

IceCube Gen-2:
[ | : v X5 better sensitivity than lceCube array
<‘ '  g v Eight times larger active volume

" |H

v Surface air shower array for coincidence
events and Radio array for EeV neutrinos

KM3Net: similar concept, located in the
Mediterranean see. Installation ongoing
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Measuring the neutrino oscillation parameters
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Measuring the neutrino oscillation parameters
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Measuring the neutrino oscillation parameters
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Measuring the neutrino oscillation parameters
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Atmospheric neutrino experiments
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The Long-Baseline (LBL) concept

Proton Accelerator Near Detector Far Detector
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The T2K experiment q*iP

Particle Physics

Far Detector is Super-K: 22.5 kton water-Cherenkov fiducial mass

T2K Run 1—10 2022 Preliminary
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Swiss Institute of
Particle Physics

Major proton accelerator upgrade (towards 1 MW). Followed by ND280 upgrade:
detect more precisely neutrino interactions and reduce cross section systematics

GaP Upgrade of T2K Near Detector

v Po er cab! "" ‘/

= = .
\
)
5 . |
' Doewnstream (| ~ e D S ——— ' e -
N S| = SRR . e LR NN ST ) 4 .
~ . T = : =, Mo i | if
Ol » — o SRR e = 3 ¢ 8
_ - £ | SN - / !
- i S :
& T | R By - ———— |
= i i | Sl s e, = =l S
¢ BE A o=
! / 4 = .
LA - ( S 3
\

ECAL
. l -
= ToF | . f o
—y
ECAL ) T o] P
' TPC SR S e
vu : ‘!”4".
N !
SuperFGD | *
TPC

v 3D plastic scintillator
v Time-of-Flight detector
v Horizontal TPCs

Isotropic tracking and
lower momentum
threshold, neutron

speed reconstruction

ETHziirich 1 swssationa CHIPP/CHART meeting

Science Foundation

12



Current Status of the Oscillation parameters
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Hyper-Kamiokande

Exactly the same experimental configuration as T2K

v Inherit the neutrino beam and ND280

v Additional water Cherenkov detector
at the near site (~800m)
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Hyper-Kamiokande
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DUNE

Different technology and baseline = complementarity with Hyper-K

Sanford Underground
Research Facility
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DUNE
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Mass Hierarchy with JUNO reactor experiment
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Sterile Neutrinos: reactors and radioactive sources

Observed anomalies, i.e. deficit in reactor v, and gallium rad. source v, events
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Short-Baseline Neutrino at Fermilab
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MicroBooNE and other GeV searches
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[ decay experiment: KATRIN
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https://www.nature.com/nphys

v-less () decay experiments

Neutrinos are neutral: we don’t know whether they are Dirac or Majorana (v = 1)
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v-less [ decay experiments
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v-less [ decay: future prospects

PHYS.REV.D 104, 012002 (2021)
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e KamLAND 2-Zen at ~20 meV sensitivity with x5 light yield

e Future 76Ge experiments aim to reach 10-20 meV

= LEGEND-200 (kg) running at LNGS

(GERDA + Majorana + new detectors) and, later, q_"p
LEGEND-1000 (kg) to fully cover the IH band

Particle Physics

e DARWIN: next-generation dark matter Xenon-based experiment will also
provide complementary sensitivity to v-less 3 decay with 3.5tons 136Xe
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Conclusions

Neutrino experiments are in an era of greatly increased baseline, intensity,
and diversity, lower background, bigger masses

Well-defined roadmap towards a more comprehensive understanding of Nature

Neutrino Oscillations
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Swiss institutes are playing key roles and leading many of these efforts
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