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Antineutrino mode e-like candidates
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—o— Data (68% stat err.)
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Beam power > 800 kW last week!
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0.04 [ Bayesian Cred. Int. |
With reactor constraint ™= Both MO —lc

== [nverted MO -=-20
~ ==Normal MO  ---3¢

Posterior density

\
\

CP-conserving points are outside
3o intervals in IO
Expect CPV if ordering is inverted

R

V"

»

=4

LW A

for Inverted Ordering
but influenced by 843 constraint

NOVA+T2K NOVA+T2K
-+
NOVA+TZKonly = " oa ™ 42D (613, Am?3,)

10 (71%) 10 (57%) NO (59%)




—— Data !
1 True CPC, p=0.037 : : —— Data=-3.39

Posterior 6cp, p=0.75 j ; [1 True NO
£ [ True IO

p(NO)=0.58
p(10)=0.08

Fraction of toy experiments

§ £ 0

A CP-conserving value disfavoured with significance 1.9-2.00
NO is preferred; 10 p-value is 0.08




Presented byI Martinez Soler, M. Posiadala- Zezula o

Provide good sensitivity to mass ordering (at ~60) in perectlons
Including future experiments;and to other osmllatlo, ]

Current reactor data fit _ _
~—— HyperK LBL projection for 2030 (2.5 years) 3 e

NOVA fit, PRD 106 032004 (2022) N 0o B Oscillogra m

T2K fit, PRD 103 112008 (2021) O s & : 08 [ _
—— SK atm. v fit, PRD 97 072001 (2018) % 07 I for SUI.(

IC DeepCore atm. v fit, arXiv:2304.12236 Z

Combined atm. v projection,
for 2030 (this work)
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Pétecting 92100 GeV (atmogpheric)
neutrinos

Fully funded (NSF+partners)
Deployment to occur 2025-2026

9 -9 @

IceCube DeepCore  Upgrade

1450m 2100m 2150m
2450m 2450m 2400m
Instrumented Depth




Oscillations tov; in DeepCore‘;;' '
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IceCube Simulation

Rate [mHz]
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- A Reconstructed Energy [GeV] Reconstructed Cos(Zenith) Particle ID
10 10

True Energy [GeV] s i Phys. Rev. D 99, 032007 (2019)
Significant increase | i . N .
of events at 10 GeV (and below)! — . —Rrecision with
_ _ , ~9,700 V‘L',CC
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Presented by J. Brunner, J. Coelho
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Uncharted Territory

« Significant event observed with huge amount of light

« Horizontal event (1° above horizon) as expected since earth opaque to
neutrinos at PeV scale

« 3672 PMTs (35%) were triggered in the detector

* Muons simulated at 10 PeV almost never generate this much light
— Likely multiple 10’s of PeV

KM3NeT/ARCA21 Preliminar
‘i »

P - | KM3NeT 10PeV p MC
*as’ y Preliminary 1PeV u MC

_ . VHE event
1in 110 million :

data events

# of triggered PMTs
N N
o w
o o
o o
-‘Numbé’; of da(a evenis
Fraction of events

‘ 1000 2000 3000 4000 5000
40 —075 -050 —025 000 o : . . 4 # of triggered PMTs

cos(zenith)
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Succesful 2024 deployment campaign 16/02 — 07/04
« 14 regular strings carrying 36 OMs installed

« 2 strings added to experimental (“optical”) cluster

* Pilot string for HUNT project

~0.6 km? detector volume
110 strings with 3960 Oms

First “non-lceCube” Varet Vot B
evidence for diffuse
astrophysical neutrino flux

Events per bin

-3

1.2 14 16 1.8 20 22 24 26 2.8
log, (£, / TeV)
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Succesful 2024 deployment campalgn 16/02 07/04

« 14 regular strings carrying 36 OMs installed E
. . [11 H bh . .

« 2 strings added to experimental (“optical”) cluster °®,7 : )

- Pilot string for HUNT project | ° o % St =
LY 2 e - ..

~0.6 km3 detector volume B %, 0

110 strings with 3960 Oms B B ® Y
° o.o ®®, ‘

First “non-lceCube” s ® 5 @ °°

evidence for diffuse 14 %y 0°%,3 f

astrophysical neutrino flux £ - 10e° o, o0
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Presented byJ Coelho, J.A. Aguﬂar N Kurahashl Nellson K. Hughes ,

Arguelles, Halzen, and Kurahashi ( arXiv:2405.17623)
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Statistical and systematic errors || DSNB model: Horiuchi+09 (6 MeV, max)
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—— SK-IV ’ —_ ~ 1.5 0 excess
—— SK-VI : : ;
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99.7%C.L._| 1 skvisvil : : ~ 10 excess

95% C.L. SKI-ViI : : R 2.3 0 excess

3 4
DSNB flux [cm? s7]

4

L -

B
i — _

2DSNB ﬁux [cm_62.8_1]
Stﬁt: 1.4 | (Rogly, poster 79)
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Statistical and systematic errors || DSNB model: Horiuchi+09 (6 MeV, max) R R 20
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e\ B%CL: SKivl * () DSNB (Horiuchi+09 6-MeV, Max.) 7
| £ 10 .
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2 4 6 10 ]
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“Low-Energy Excess” search fc

. 6.8e20 11.1220 PQT.0f£.BNB
Runs 1-5, 1eNpOm selection i i 4 4
MicroBooNE preliminary, 1.11 x 102! POT | S s ?

1eNpOn
p-value 10.4%

0.4 0.6 0.8 1.0 1.2
Reconstructed shower energy (GeV)

Runs 1-5, 1e0p0m selection
MicroBooNE preliminary, 1.11 x 102! POT

1e0pOx
p-value 62.5%

data inconsistent with v, -like
excess at >99% CL
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Reconstructed shower energy (GeV)



Presented by D. Caratelli §%
¢ \ ;‘\\ %

“Low-Energy Excess™ Seaf ck

| R |
&€ Best Fit Point T 90%C.L.

Runs 1-5, 1eNpOm selection N
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* 1styear of LEGEND-200:

with GERDA, Majorana:
%Ge T/, > 1.9x10%C yrs

* New KamLAND-Zen 800 result:
136Xe Ty /2 > 3.8x10%C yrs

e Latest CUORE 2024 result (data 05/2017 to

04/2023).
130Te Ty, > 3.8x10%° yrs
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NEXT-100 fully built and under commissioning 2 , |
=l ok .}f.:-"\;%.i";,',"-~ i »'. ’ - : ] - ' 2 s | = :' | . |
Iﬁ’%ﬂ .:‘ = /ﬁ%l" -~ : , ‘ ]

\

5«/ h?‘" A £ PO - ] ' SNO+ Te systems built and undergoing full-scale
e ;ﬁl’ : T Bkl R T &P testing; over 4,000 kg Te in-hand (underground since 2015)

ready to deploy in 2025, after reviews and approvals

- : Py



Presented byL Pertoldi, I. Shimizu, C. BucciR. Guenette MC also




—— Lokhov-Tkachov
——— Feldman-Cousins

---- Best fit (—0.14 eV?) | - ‘ : ui . m anue

L“‘ “5:\9&3

' D e rA-Boito
i : :' : "y a'"'&t’e
| [ ' oy LT, ‘J‘
| - - .b u! - 8
. ;- “--&;'.:J LA O
-0.5 0.0 0.5 gt ] _ | . _ ‘ . 111 v 'P.ﬂ‘[?ls
me : - k.

m2 (eV?)

oop
N A

=

o
o
»

my, true (€V)

o
©

A(=2log(L))
o
o))

©
»

o
N

o
o

my




A. VIVALDI

LA VERITA
IN CIMENTO

)7 Drama per Mufica
77" _ DA RAPPRESENTARSI

RAA is mostly understood now except for the ~5-6 MeV bump Nel Teatro di S- Angelo

(other features of the spectrum also to be better understood in the future) E = L'dwtunwedell dnmer 730

R DEDICATO
BEST result (2021) not understood: R; =0.791 iQ-QSO, R> =0.766 1+ 0.050 ot NI 5 4 SU4 ECCELLENZA

EEEEE T RS W ¥ Sipoor Coone
- ' iT7— SAVA WLADISLAVICH

COMNGL. AUL B & M TIAR Kot

IN VENEZIA, MDCCXX.
Per Marioo Roflctti in Merzenia
all'lnfegna della Pace.

Con Liceaza de” Superieci.
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“Truth in contention”
PROSPECT, Neutrino 2024, arXiv[2406.TBD] *

—-—— DYB, CL_, 95% C. L

10 -~ KATRIN, 95% C.L.

- - - MicroBoone, CL_, 95% C.L.
- - Neutrino-4 95% C L.

—[ | Gallium Anomaly 95%

Am2. [eV?]

—

1 DANSS

T TTT

»
et

-
‘__.—"

Id—i—*’+/ | Il

— PROSPECT-I, CL, 95% C.L.

-

PROSPECT

/"
-
D es

——

-~
llIIII|

1072

leV bump
derstood in the future)

, B, = 0.766 +0.050

mmmmm

— e
———
—e—
—e—H

A. VIVALDI

LA VERITA
IN CIMENTO

Drama per Mufica
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Nel Teatro di S. Angelo
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Experiment Value
0.0851 +0.0024 2.8%

Daya Bay 0.0759 #5909 6.5%
0.0833 £0.0022  2.6%

0.0920 #5509 6.5%

nH 0.082 +0.013  15.9%

RENO

Double Chooz nGd-+nH+nC 0.102 +o0.012 11.8%

Reactor Average 0.0839 +0.0021  2.5%

—_—— 0.0892 50158 15.9%

T2K + NOvA

—_——————————— 0.1008 #9012 14.2%
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New results from SNO+ including:

- observing 2 events (background 0.17) of CC ®B solar v, on '3C, the first time this
channel has been used to detect neutrinos!

- second measurement of Am3,; = 7.9679:35x 107> eV2 with reactor 7,

- prelim. geoneutrino flux measurement of 64 + 44 TNU (refined analysis soon)
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e Successful prototype of horizontal
drift at CERN Neutrino Platform in
2018 (ProtoDUNE-SP)

ProtoDUNE-HD completed filling
30t April, running since May, with

beam turning on at 6pm tomorrow §

evening

LAr will be transferred to
ProtoDUNE-VD in October for
running starting in early 2025
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Statistics only
Improved syst. (v /v, xsec. error 2.7%)
T2K 2020 syst. (v/V, xsec. error 4.9%)
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Hyper-K preliminary HK years (2.7x10°" POT/year 1:3 vV)
True normal ordering (known)
sin°0,,=0.0218+0.0007, sin’0,,=0.528, Am5,=2.509x10eV?/c*
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Presented by A. Weber

* Korea Neutrino Observatory
® FD4 DUNE 4th mod;;.;,_
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Similar sensitivity for neutrino oscillation program as LAr
— 17 kt Theia (Cherenkov only & equiv. ND) < 10 kt LAr

CP Violation Sensitivity Mass Ordering Sensitivity

CP Violation Sensitivity —— Theia 70 kt Mass Ordering Sensitivity —— Theia 70 kt
Normal Ordering «++--- Theia 17 kt lormal Orderin «-+--- Thela 17 kt
DUNE 10 kt (CDR) eal DUNE 10 kt (CDR)
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") Precision Measurement of oscillation parameters

P (Ve — Ue) = 1 — sin? 2613(cos? f12 sin? Ay + sin” 612 sin? Asy) ID#223, Precision Measurement

— cos™ 615 sin” 20,5 sin® Ay, Chin. Phys. C46 (2022) 12, 123001

100 days
022 : : : el e ByeRrs, 20yes,

x10?
L6 years of data taking

= No oscillations
~== Only solar term
== Normal ordering
—— Inverted ordering
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Events per 1 MeV

lsin2 2013

Relative Precision [%]

V"bI?E M I kg T,
isible Energy [MeV] JUNO Data Taking Time [days]

Central Value PDG2020 100 days ( OGyears ) 20 years

Am3z, (x107° eV?) 2.5283 +0.034 (1.3%)  +0.021 (0.8%) |40.0047 (0.2%)| =+0.0029 (0.1%)
Am32, (x107° eV?) 7.53 +0.18 (2.4%)  +0.074 (1.0%) | £0.024 (0.3%) | +£0.017 (0.2%)
sin? 012 0.307 +0.013 (4.2%) +0.0058 (1.9%) \&£0.0016 (0.5%)) =+0.0010 (0.3%)
sin2 013 0.0218 +£0.0007 (3.2%) +0.010 (47.9%) +0.0026 (12.1%) =+0.0016 (7.3%)

sin2204,, Am34, |Am3,|, leading measurements in 100 days; precision <0.5% in 6 years
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