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We received ~ 640 abstracts divided among 16 tracks

Accelerator neutrinos  Neutrino role in cosmology

Astrophysical neutrinos * Neutrinoless Double Beta Decay
Atmospheric neutrinos * New technologies for neutrino physics
Beyond Standard Model searches in the * Reactor neutrinos

neutrino sector e Solar neutrinos

Geo neutrinos » Sterile neutrinos

Neutrino interactions . Supernova neutrinos

Neutrino mass * Theory of neutrino masses and mixing,

Neutrino oscillations Leptogenesis



Poster group decided acceptance based on the abstracts.
About 460 posters accepted

319 eligible for the Best Poster Award contest

== |.e. the presenter(s) is within 4 yr since her/his Ph.D.

= 30.6% identified themselves as females

201 presenters uploaded the poster in time for the contest:
== one week before the start of the conference

Two-step evaluation process

== Many many people involved



* 10 commissions worked in parallel, evaluating the PDF posters
1. ~ 40 commissars involved (30 IAC + 10 LOC) members

2. Why not 167 : less numerous tracks were grouped to ensure the same success rate

* Produced a “not-so-short” list of 29 posters

» 29.7% females (not imposing any gender consideration)

 Proud to be naturally gender-invariant!



Evaluation criterion 1:
scientific merit
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That fext is tiny what size did you use?
\ Sixteen
Gize sixteen? | would have thou- \

No = Sixteen micvrometers/
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Wolfgang

D. D'Angelo for the LOC

Bruno

NEUTRINO 2024

They gave up drinking for this!



Evaluation criterion 3: presentatlon
skills (step-2 only)

[In addition to the previous two,
evaluated beforehand]

"That's a great question. Come 1o
think of it, I'm not sure what it

‘ is I'm trying to sell you." I



And the winners are...

The winners receive a prize of 250 € donated by our sponsor:

Tools for Discovery



Background decomposition of the
CUORE experiment and measurement
of the 2vpp half-life of *°Te

Stefano Ghislandi’?, on behalf of the CUORE Collaboration

'Gran Sasso Science Institute, Italy 2INFN Laboratori Nazionali del Gran Sasso, ltaly

The CUORE experiment

| CONTRIBUTION ID: 76

P stefano.ghislandi@gssi.it

300K

40K Quter shields ‘ Crystals
The CUORE (Cryogenic Underground Observatory for Rare Events) main search is Ov in K | Cu OFE (+58) TeO,
130Te (Q-value~2527 keV), a beyond Standard Model process whose discovery would: .
i i i Inner shils hay Frame
1. A§sess the Maj.orana na.ture to neutrlnqs S!jll’l gl \ | . Cu NOSV
2. Give essential information about neutrino masses ABSORBER HEX
3. Provide an example of leptogenesis mechanism = MC 1LS \ . 1/ NTD
Pb Roman \; 2 / Ge
The CUORE experiment e o) - NN Wire pads
e Underground experiment at LNGS (ltaly), ~7400 m phonons Pb modern ‘Q: N/ CuNOSV
under the Gran Sasso mountain , N » Spacers
e Searching OvB exploiting close-packed array of ((":’K(l)’f’\'” § N PTFE
988 TeO, crystals operated as cryogenic TEMPERATURE i SN Wire
calorimeters and cooled down at ~15 mK SENSOR 1m == Crystals E , bt

e Stable data taking since 2019, latest limit (90% C.I)
[1]: T, ,>3.8-10% yr

The CUORE background model Fit

Low backgroundin the region of
Rare events interest (~102 counts/keV/kg/yr)

physics Deep knowledge of p Datadriven model

current backgrounds of the backgrounds
Aims:
e Characterize the setup — essential for the next-gen CUPID experiment
e Understand the background and extract material contamination
e Base for high-level analyses (2vB[, OvBB-M2, etc)

How to build it:

1. Look for signatures in the data (peaks, continuum, etc)

2. Geant4 Monte Carlo simulation for each background source
in each volume of the experimental setup
— ~80 contributions

3. Bayesian simultaneous fit of M1 (1 spectrum) and M2
diagonal bands (39 spectra) with a linear combination of
the background sources

4. Priors given by extensive assays and previous experiments

Model (bin counts) Fit Likelihood
Vi = ZN]'(UJW;)J- L({N;} | data) HHng (N iy Vi)

M2 diagonal bands “technique” (example with #1%Po peak,

M2 events
a region limits

[ 2'%Po band (E,)
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Satisfying data reconstruction in all the detector range [200,7000] keV [2]
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[ Shields [ Crystals [ Reconstruction
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. D. D'Angeloforthe LOC
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Energy [keV] [2] arXiv:2405.17937(2024)

TeO;

[1] arXiv:2404.04453v1 (2024)

Further results Total
Studies of the Ovfp region of Crystals
interest [2490, 2575] keV: Close parts
v Measurement of thg backg' round o shields
index (Bl) in the region of interest ILS
v Precise determination of each
background component ELS + TL
v Check and validations of CUORE Outer shields : B AL
background projections [3] m /B
v Analysis of recontaminations 10° 10 103 102

happened during the construction BI [counts keV 1 kg1 yr—1]

6 + o Data Several studies on the single
Projected background sources:
+ ‘ —— Best Fit v Time-development of
T * Systematics activation isotopes (example

of '%°sb in TeO,)

v Localization of non-uniform
contaminations

v Muon flux measurement

Activity [#Bq kg™
.

(8]
—

50(
Time [d] [3] Eur. Phys. J. C77, 543 (2017)

Measurement of 2vpp half-life of '*°Te

Studies of the 2vBp half-life and
spectral shape with the single state > 10°
dominance model (1 ton-yr exposure)\ [ — == M| CUORE

Preliminary

2
<

[ Data

e Fitting range 1 Reconstruction

e Thinner binning to 7 2w spectrum
highlight spectral shapes

e Detector selection
(only innermost towers)

Counts

=

Fit optimization

Data—Model

Most precise measurement of the 500 1000 1500 2000 2500
2vBB decay half-life for 13°Te to date Energy [keV]

2v +0.052 20,,..| Systematics (~1%)
T /2 — = 9.323Z¢ g37(stat.) x 10%yx under finalization

Near future: Systematics not dominant, (to be added)

Performed fits with the Studies of the “Taylor expanded” shape for
improved formalism, of this decay

primary importance for . . . ff
nuclear models. Soon out!! Effective axial coupling g,*" measurement
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Sensitivity (0)

KM3NeT’s sensitivity to the next core-collapse supernova

S. El Hedri!, I. Goos!*, C. Donzaud!, G. Vannoye?, “
1: APC, Université Paris-Cité, France; 2: CPPM, Aix-Marseille Université, France;
*: presenter (goos@apc.in2p3.1r)

Motivation: - (CCSNe) are
the end of life of heavy stars (8M, and above), whose
core collapses in a fraction of a second, often leading
to a powerful explosion whose mechanism is not yet
completely understood. The detection of 25 neutrinos

associated with an intense neutrino emission. If another
CCSN occurs in or near our Galaxy, the detection of the
resulting 6(10) MeV neutrino burst would provide invaluable
information on the N mechani nd neutrino properti
This burst could be intense enough to be detectable at

from supernova 1987A has demonstrated that CCSNe are @

experiments targeting higher-energy neutrinos such as KM3NeT.

Adaptive background estimation at KM3NeT:
During bioluminescence bursts, a small fraction of PMTs is
suppressed. We fit the background dependence on the
fraction of active PMTs using recent data and rescale to the
current detector configuration to obtain an estimate of the
present expected background.

KM3NeT/ORCA11, KM3NeT/ORCA18 preliminary

Fit from ORCA11
i ORCA18 data
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How far can KM3NeT reach?

— With the near future ORCA and ARCA configurations at

KM3NeT, it is possible to probe the dense region around the
center of the Milky Way, even for the case of the lightest
CCSN progenitor. If the exploding star were particularly
massive, almost all our Galaxy would be covered.

ORCA24 & ARCA29 ORCA115 & ARCA230

KM3NeT/ORCA24, ARCA29 preliminary KM3NeT/ORCA115, ARCA230 preliminary
\

1843 3
|27 -
See Refs.[3]-[6] See Refs[3]-[6)

tars

Number of CCSN events
Sensitivity (0)

20 30 40 % 0 ¢ i« 6 80 160 120
Distance (kpc) Distance (kpc)

The method described in this contribution is already
implemented in KM3NeT’s real-time analysis platform
(see M. Mastrodicasa et al., poster 375).

Number of CCSN events

KM3NeT: 3D grid of digital optical modules (DOMs) i

the Mediterranean
Sea, currently under
construction at two
different sites: ORCA
(Toulon, France) and
ARCA (Sicily, Italy) [1].

CCSN neutrinos will activate individual
DOMs: Each KM3NeT DOM (radius of 21.6
cm) hosts 31 small photomultipliers (PMTs)
[2]. We use single-DOM observables to
maximise the signal-to-noise ratio: the
multiplicity (number of PMT hits in a DOM
within 10 ns), |R|, cos §, At (temporal spread
of the signal) and the total time over
threshold (signal intensity).

KM3NeT/ORCAG preliminary
100

Boosted
decision
trees (BDTs):
we train them
on these
features to

ipens e (ST B distinguish
7% as er o5 w6 : signal from

g ! background.
Signal concentraty

on the DOM

>

Number of events (normalized)

Signal position
on the DOM

Search for CCSN neutrinos: If the neutrino burst from a
nearby CCSN is intense enough, associated events will
register as a rise of the number of recorded

single-DOM events at ORCA & ARCA.

KM3NeTIORCA24 ARCA29 preliminary

A ORCA24 background |
¥ ARCA29 background |
—— Total background

m 40 M, at 10 kpc
Background + signal mm 27mM,at10kpc | Maximisation
e of the signal-to-
noise ratio
using the BDT
scores: only
events are kept
that are very
signal-like.
Y

Number of events (in 500 ms)

-
o

8.0 8.5 9.0 95
Multiplicity

[1)J. Phys. G: Nudl. Part. Phys. 43,8, 084001 (2016). . . .
[2]JINST17,7,07038 (2022). UnivEarthS © s

[3] Phys. Rev. Lett. 111,12, 121104 (2013). ¥k Région

fledeFrance :
(4] Phys.Rev.D 90,4, 045032 (2014), > N a
(5] Phys. Rev. D 101,12, 123013 (2020). DIMBRIGINES 4
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Search for proton decay via p>e*+1 and p> U +1 in Super-
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Natsumi Taniuchi

Direct Experimental Constraints on the Spatial Extent of a
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Captures with the BeEST Experiment

The winners receive a prize of 250 € donated by our sponsor:
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A great experience

e We had an excellent level of

The standard this vear is

poster contributions vosly ke oxctlend | et o
. \ presentation particularly
* Our compliments go to all Bl i -
. bave blueberyies in/
partecipants, not only the
winners!

* Our thanks go to all the
people that worked hard to
make this possible

* Thanks to CAEN S.p.A.
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