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History of the NNN
Chang Kee Jung

Story of the origins of the con-
ference.
The proton decay searches gave
us neutrino detectors.
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T2K latest results and future prospects
Jianrun Hu

New T2K oscillation analysis includes 10% more
data in neutrino mode and improved detector
systematics.
CP conservation rejected at 90%.
First joint oscillation analysis of SK atmospheric
+ T2K accelerator neutrino has been performed.
A limited rejection of inverted mass ordering at
90%.
CP conservation rejected at ∼ 2σ (depending
on the analysis).
First joint oscillation analysis of NOvA+T2K
shows no strong preference on mass ordering.
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New Results from the NOvA experiment &
the joint-fit with T2K - Zoya Vallar

NOvA + T2K analysis:
Excellent precision on ∆m2

32. No strong mass
ordering preference.
δCP = π/2 lies outside 3 σ C.l. for both order-
ings. If inverted ordering, CP conserving points
lie outside 3 σ C.l.

New NOvA analysis:
Doubled neutrino data set. New samples, sim-
ulation and systematics update featured in this
analysis.
Leading single experiment precision on ∆m2

32.
87% preference for Normal Mass Ordering.
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Deep Underground Neutrino Experiment:
DUNE, Current Status and Perspectives - G. Valdiviesso

DUNE goals:
Determine the neutrino mass ordering (sign
of ∆31); the octant of θ23 (above or below
45o); if CP is violated in the leptonic sector
(measure δCP ); if the 3 flavor mixing + MSW
model is correct.

Construction update:
Caverns were inaugurated (huge);
Second run of ProtoDUNE was completed a
few weeks ago.

Brazilian contribution:
The HD PDS (X-Arapucas).
Cryogenics for the far detector.

M. R. Adames (UTFPR) Summary Talk November 1, 2024 8 / 50



Next Generation Nucleon Dacay and Neutrino Detectors Day one Day two Day three Day four Day five —

Status of the Hyper-Kamiokande Experiment
Yousuke Kataoka

HK is the 3rd generation Water Cherenkov De-
tector in Kamioka (20 times larger statistics than
SK).
HK improve physics sensitivities for various tar-
gets.
HK construction is on-going on schedule and will
start operation in 2027.
Great capabilities for Nucleon Decay Search.
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SuperK latest results and future prospects
Shintaro Miki

Atmospheric neutrinos: Analyzed full pure-
water data set. Prefer normal ordering with
CLs = 0.077. SK-Gd data analyses ongoing.
Sensitivity to MO is improved by 33%.
DSNB: Update the flux limit with SK-Gd
data. Spectral fit shows 2.3σ excess to null.
Reactor: First positive observation in SK,
correlated with reactor power.
Nucleon decays: Updates in two modes:
n → µπ0 and p → e+X. (No signal excess
found)
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Underwater and under-ice km-scale detectors:
similarities and differences - Tommaso Chiarusi
Neutrino telescopes allow for novel
studies in high energy Astrophysics
and fundamental Physics.
Ice-Cube produced the first Neutrino
Map of the Galaxy.

Second-generation detectors are pass-
ing the discovery stage
Baikal-GVD is being con-
structed in lake Baikal/Russia.

KM3NeT has ORCA and ARCA.
Found a very hi energy muon
signal multi-10 PeV muon.
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JUNO status and future prospects
Prof. Xiaonan Li

Although the project delayed, many challenges
were overcome and the installation is nearing its
end.

Commissioning shows that the performance of
(part of ) components/detector is better than the
requirement.

Expect to start filling phase in December of this
year.
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Latest results from the Neutrinos-Angra Project
Pietro Chimenti

Neutrinos Angra is successfully monitoring the
Angra-II nuclear reactor since 2020.
The project has been entirely conceived, de-
signed, constructed and run in Brazil. Small
local projects are important for brazilian science.
Neutrino detector are also efficient neutron de-
tector. This can be used to monitor spent fuel
movements near the plant.
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Weak pion production in neutrino-nucleus
scattering. - Alejandro Mariano

π prod. on N.

We have calculated the total cross section for weak pion-
production on nucleons.
We also developed a model to describe quasi elastic (QE) ν and
ν̄(∼GeV) scattering by nuclei within a nuclear matter quantum
hadrodynamics relativistic approach. We introduced the effect
of ground-state correlations (GSC) through a momentum distri-
bution calculated perturbatively, and also final-state interactions
(FSI) using a perturbed nucleon and ∆ propagators dressed by
a self-energy with nucleon-nucleon and ∆-nucleon correlations.
The model takes into account of 2p2h and 3p3h excitations in
addition to the CCQE 1p1h ones. Results are promising, and the
model worked quit well. It is clear that now to analyze weak pion
production (CC π) on the detector nucleus, many additional
effects appear regards the production on nucleons.
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Overview of neutrino oscillations
David Vanegas Forero

ALL 3-neutrino osc. parameters (& ordering)
are aimed to be measured at future neutrino
experiments (given the important improve-
ment in precision).
This is not the full story: Massive neutrinos
imply BSM physics

BSM physics searches already been per-
formed at Osc. Exps.
With significant improvement in precision,
subleading effects could be found for at
neutrino oscillation Exps.

M. R. Adames (UTFPR) Summary Talk November 1, 2024 16 / 50



Next Generation Nucleon Dacay and Neutrino Detectors Day one Day two Day three Day four Day five —

PROSPECT-I final oscillation results and
PROSPECT-II physics goals and detector design - Ohana B. Rodrigues

Goals: - Search for
sterile neutrino os-
cillations; - Precise
measurement of
the 235U antineu-
trino spectrum

We have set world-leading limits on sterile neu-
trino oscillations with the final PROSPECT-I
dataset

Neutrino-4 BF ruled out at > 5σ

Gallium Anomaly allowed ∆m2 < 10eV 2

rule out at 95% C.L.
Leads global SBL electron-flavor disappear-
ance limits over most of the 3 − 10eV 2
phase space

PROSPECT-II robustness give us the chance
to push even further the borders of knowledge
we currently have in the field.
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Direct Neutrino Mass Measurements
Alessandro Schwemmer

◦ Perform electron
spectroscopy. Count
e− in the last eV.
◦ Measurement of
cyclotron frequency
from trapped elec-
trons.
◦ Performed using
low-temperature
micro-calorimetry.
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Neutrinoless double beta decay: status and prospects
of searches with liquid scintillator detectors - José Maneira

Kamland-Zen Detector The SNO+ experiment

Neutrinoless double beta decay (only for Ma-
jorana neutrinos) a very high priority search:

Complementary to CP violation searches
in neutrino oscillations

Liquid scintillator technique has many advan-
tages:

High mass, low backgrounds, scalability,
target-out measurements

SNO+ is already taking high quality liquid
scintillator data.
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The precise inverse beta decay
Giulia Ricciardi

GR, Vissani & Vignaroli JHEP 08 (2022) 212
The new calculations improved the determination of the cross section and assessment of uncertainty! (in
comparisson to the 2003 commonly used calculations)
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Application of NuGraph to Proton Decay for
Event Classification ... in DUNE - Tyler Stokes

NuGraph is a Graphical Neural Network
originally designed for semantically classi-
fying detector hits;
The network has been expanded to perform
event classification for proton decay;
Iteration over nuclear model configurations
can provide a conservative estimate of nu-
clear model uncertainty;
NuGraph performance is very encouraging!
(0.98 Area Under the Curve).
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Search for proton decay via p → e+η and p → µ+η
in Super-Kamiokande - Natsumi Taniuchi

Why eta? p → e+η and p → µ+η

Similar to golden p → e+π0 : 3 e-like rings
High efficiency: all decay products are de-
tectable
Back-to-back emission: monochromatic
momentum of η (∼310 MeV/c)

Number of candidates consistent with back-
ground prediction.
No indication of proton decay. New lifetime
estimates.
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Light and Charge yield study in LAr for
Sub-keV energies up to 1 MeV - Youssef Sarkis Mobarak

We present a first principles approach study based on an
integral equation for interactions in pure LAr.
We give a physical interpretation of εe that allow to describe
the Nex/Ni ratio as function of energy and field.
With just one parameter, CLAr = 0.37 ± 0.07(V/cm)δLAr

we can describe data for LAr and LXe. Usufull for phe-
nomenology studies.
The model for Charge yield have a better match with data
than NEST, thanks to Bates-Griffing process.
The publication with a software to produce outputs soon.
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MicroBooNE Latest Results and Future Prospects
Christopher Thorpe

MicroBooNE is LArTPC with a wide ranging physics program
covering oscillations, BSM, neutrino-nucleus cross sections,
reconstruction, and LArTPC detector physics. We have:

a number of results probing the MiniBooNE and LSND
anomalies (disfavour νe expl.).
produced a number of results searching for BSM particles
produced in our neutrino beams (exclude new regions).
may infer protons in tracks.
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ICARUS at the Short-Baseline Neutrino program:
first results - Laura Pasqualini

ICARUS is smoothly running in Physics
mode since June 2022, exposed to BNB
and NuMI beams.
The detector response is calibrated with cos-
mic muons and protons from neutrino in-
teractions, TPC signals and main detector
parameters have been accurately character-
ized and modeled in the simulation.
Before the start of the joint operation within
SBN, ICARUS only is carrying on several
analysis.
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Status of the Short-Baseline Near Detector at
Fermilab - Gustavo Valdiviesso

SBND (and SBN) Science Goals: Sensitive
search for sterile neutrino through oscillations;
Precision neutrino-nucleus interactions studies;
Beyond Standard Model physics searches.

Data taking began early in July 2024.
Physics SBND: Sterile Neutrino Searches;
Neutrino-Argon Interactions; BSM physics
searches.
World leading statistics for many processes
(in three years).
X-Arapucas - Specialized photon sensors de-
veloped in Brazil.
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Hadron Production Experiments
Lu Ren

Measurements of hadron production are crit-
ical to constraining the neutrino flux;
EMPHATIC and NA61/SHINE are two com-
plementary hadron production experiments;
Both aim to improve flux predictions for cur-
rent and future: Accelerator-based neutrino
experiments, Atmospheric neutrino experi-
ments and Spallation neutron source neu-
trino experiments
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Short-Baseline Anomalies and Sterile Neutrinos:
where we stand and where we’re going - Mark Ross-Lonergan

The vanilla 3+1 sterile neutrino interpretation of the
anomalies is very much in trouble;
Regardless of your belief in an eV scale sterile neutrino,
the anomalies have survived scrutiny and still need
explanations!
Current and next-gen SBL neutrino experiments acting
as portal to the dark sector is a thriving direction,
motivated at first by anomalies but now as a field in
their own right!
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Near Detectors that Move and Beam Monitors
Dr Ryosuke Akutsu

Talked about the importance of determining (true) Eν

and how current and future experiments can do it.
Current experiments: fixed near detectors can constrain
flux & cross section with required precisions.
Next generation experiments: Movable detectors need
to be able to measure true Eν dependence of cross
sections; directly measure (anti-)electron neutrino cross
sections.
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LAr purification for LBNF-DUNE: Brazil
in-kind contribution - Pascoal Jose Giglio Pagliuso

Alternative Innovative filter media for LAr purification
were proposed, produced and tested.
The media were compared the recommended LAr filter
used as reference.
The innovative capacity of the Li-FAU to capture N2
and the higher performance of our innovative media
CuMgAl-LDH in O2 capturing lead to two patents.
The Conceptual Project Design for the Phase 2 Deliv-
erables to LBNF – DUNE was completed and is to be
implemented in the FDs (45MUS$).
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LAr Purificarion for LBNF-DUNE Fluid Dynamics
Analysis of LAr Purification... - Prof. Dirceu Norlier

Contaminants (N2, O2 and H2O) in argon significantly affect experimental
results.
Argon is purified using a filtering media (which captures O2 and H2O).
Typical filters can’t remove N2, it must be kept low in the argon purchasing
specification.
An effective removal of N2 impurities during liquid argon circulation was not
known and it is desirable.
Developed a Li-FAU zeolite media that can filter the three contaminants.
Developed detailed models and simulations for the purification system.
The proposed model was able to match the experimental results obtained
with the ICEBERG cryostat.
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The ionisation laser calibration system
for DUNE - José Maneira

DUNE measurements rely on a very good
energy performance;
Calibrations are important to measure model
parameters and check reconstruction perfor-
mance.
Calibrations will make use of several natural
and deployed sources;
DUNE has proposed a series of improve-
ments over the MicroBooNE laser system,
that are being tested at ProtoDUNE;
Construction, installation and commission-
ing of PD-HD system completed at CERN.
Taking data now!
Next: PD-VD. And then. . . far detector con-
struction!
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Novel LArTPC technologies for near detectors
Zoya Vallari

To cope with the extremely high-multiplicity
environment of the most powerful accelerator
neutrino beam, DUNE ND-LAr employs multi-
ple advanced technologies for next-generation
LArTPCs:

∼ 14M pixels across a 5 × 7 array of TPC
modules.
Central cathode.
Two anode planes of PCB tiles with gold-
plated pixel pads and LArPix ASICs on op-
posite sides.
Optically segmented modular design with
50 cm drift.
Resistive shell field cage with light detection
modules on the side.
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DUNE Far Detector: current and new
technologies - Andre F. Steklain Lisboa

DUNE is a long-baseline oscillation experiment and neu-
trino observatory:

Unique and complementary reach in oscillations, MeV-
scale neutrinos, and BSM searches.
DUNE Far Detector is essential to achieve its scientific
goals.
DUNE has an active prototyping program, with exca-
vation complete and components under construction
−→ start of science in this decade.
See also other Talks and Posters from DUNE!
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COHERENT: Latest Results and Future Prospects
Jonathan Link

CEvNS is the process of a neutrino scattering off of a nucleus without changing its internal structure.
CEvNS is a Standard Model prediction, it should in fact exist and it should be tested for.
Coherent is a suit of detectors located at the Spallation Neutron Source at Oak Ridge National
Laboratory.
The main aim of the COHERENT collaboration is to make direct measurements of CEvNS.
CEvNS were detected in Cesium Iodide detectors (updated in 2022). Also detected by other detectors.
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Coherent Neutrino-Nucleus Scattering
Experiment - CONNIE - Carla Bonifazi

Angra - Brazil

Skipper-CCDs showed to be very promising for detecting low-
energy processes
Excellent performance in 2021-2023 with flat background and 15
eV energy- threshold
New CEvNS limit with 18.4 g-days is comparable to previous with
larger exposure.
New competitive limits on vector mediator, DM modulation and
millicharged particles.
The experiment started its next phase with a 16-sensor Multi-Chip-
Module.
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Novel Scintillation Detector - Stefan Schoppmann
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The Eos experiment - Lu Ren

Eos is a performance demonstrator of the hy-
brid neutrino detection concept. (Cherenkov
and scintillation light)
Installation finished in March and commis-
sioning completed in May 2024.
Just completed water-phase calibration data-
taking and filling of WbLS (Water based
Liquid Scintillator) is in progress.
Will provide valuable input to future kilo-ton
scale hybrid detectors, such as Theia.
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The future of neutrino astronomy with TAMBO
Pavel Zhelnin
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Photon detection in neutrino physics
Ettore Segreto

Light detection plays a central role in neutrino physics.
PMT still widely used by the community.
New technologies are emerging and are being consid-
ered/used by some of the next generation experiments.
New developments and new ideas need to be pursued and
encouraged.
New sensors and detection technique will enable the discov-
eries that are in front of us.
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ANNIE - The Accelerator Neutrino Neutron
Interaction Experiment - Matt Wetstein

ANNIE has achieved many important technical
firsts: First detection of neutrinos with Gd-water
(beam?); First detection of neutrinos with an
LAPPD; First detection of neutrinos with WbLS.
Gained considerable operational experience w/
these technologies.
Made significant progress on the reconstruction
tools.
First data with LAPPDs shows powerful imaging
capabilities.
ANNIE is now in a unique position to measure
neutrino-nuclear cross sections in water - comple-
mentary and synergistic the the LAr short baseline
program at FNAL.
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Systematics in Next Generation Oscillation
Experiments - Joe Walsh

Next generation experiments will be systematically dominated
Need robust models and measurements to remain unbiased.
Near detectors are a powerful tool for characterizing our
sources.
Prototypes help us understand the performance of these
technologies.
External measurements by dedicated experiments are valu-
able.
Model-independent approaches can reduce our susceptibility
to bias.

We can do the work now to prepare for the data we will very
rapidly collect with these new 10s kt to 100s kt scale detectors
and high intensity sources.
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Scintillator detectors: SuperFGD, MINERvA,
LiquidO - Hikaru Tanigawa

Reviewed 3 types of scintillator detectors.
MINERvA: Scintillator strips, 8t (inner active re-
gion); Data taking completed, performance is very
well understood; Actively publishing interesting
physics results.
SuperFGD (T2K Near Detector): Scintillator cubes,
2t; High granularity → 4π acceptance, low thresh-
old; High readout channel density; Just started
physics data taking, working on performance stud-
ies.
LiquidO: Opaque liquid scintillator; Light ball for-
mation → self-segmented detector; MeV-GeV ap-
plication; Good scalability → large scale reactor
neutrino experiments CLOUD (5-10t), SuperChooz
(O(10kt)).
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SuperFGD “A high-granularity detector for improved
neutrino interaction measurements in T2K” - Hokuto Kobayashi

The SuperFGD consists of scintillation cubes and read-
out lights from 3-directions. (Gives short tracks detec-
tion and 4π acceptance).
We constructed and commissioned the SuperFGD.
(Cube & box → Fiber & MPPC → Calibration system
→ Cable → ”Commissioning with electronics” → ”op-
eration”)
Initial detector calibration and evaluation were per-
formed. (Gain(∼15 ADC/p.e.) and light yield(for MIP,
∼45 p.e.) are obtained. Further understanding of the
detector performances is in progress.)
From June 2024, we started stable operation to take
neutrino beam data with the fully upgraded ND280.
(Physics analysis with upgraded ND280 is on going.)
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Constraining the (3+2) sterile neutrino scenario
with the IceCube experiment. - Alexander Argüello Quiroga

Anomalies in the SBL, reactor and Solar experiments
could indicate the presence of sterile(s) neutrinos;
In principle the number of sterile neutrinos is free;
To IceCube, more sterile states means more resonances
that also means stronger contraints;
Only 4 parameter are needed to get a conservative
constraint;
We performed a binned Poisson likelihood analysis with
varius systematics and statistical uncertanties;
The bounds were compared with the allowed regions
of the SBL (A) and (B)
Case (A) in compatible with IceCube data; Case (B)
seems in tension
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Neutrino decoherence in Normal matter
Prof. Sarira Sahu

In this work we have considered the effects of the non-forward neutrino scattering processes on the
propagation of neutrinos in a normal matter background.
We calculated the contribution to the imaginary part of the neutrino thermal self-energy (2-loops) from
the non-forward neutrino scattering processes.
A precise prescription is given to determine the jump operators.
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Thank you all for the great workshop!!!
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