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I A New Era of Neutrino Astronomy @ TioENT

Science342, 6161 (2013)
Science361, eaat1378 (2018)
Science361, eaat2890 (2018)
Science378, 538 (2022)
Science380, 13381343 (2023)
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Origin mostly unknown A more telescopes with improved pointing & stats, !




I A New Era of Neutrino Astronomy @ TioENT

KM3NeT detected a neutrino event with ~ 220 PeV (KM3-230213A)
A Most energetic neutrino event observed,  but origin unknown !

Theinternational journal of science ./ 13 12

R T Potential Sources

A Extragalactic ?
AGN or GRBs
A Cosmological ?
- UHECR interacting

COSMIC with CMB
CATCH[R - PBH evaporation
-6

A Galactic ?

KM3NeT Coll., Nature 638, 376 382 (2025) No existing models

KM3NeT Coll., arXiv:2502.08508
KM3NeT Coll., arXiv:2502.08484

KM3NeT Coll., arXiv:2502.08387




Next -gen Neutrino Telescopes under Planning

P-ONE (East Pacific Ocean)
Medium: Deepsea water
Depth: ~ 2.6 km \
Volume: ~pE I |
Number of strings: ~70

Medium: Deepsea water
Depth: ~ 3.5 km (ARCA)
Volume: ~pE |

KM3NeT (Mediterraneaﬁ“ggar) Lo

Number of strings¥ ~230
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Baiké{l—GVD (Lake Baikal)

Me@ium: Deeplake water
\ Depth? Wm R
\Volumpz ~pE I g

ber of strlngs\ ~140 [\
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Slide edited from
W. Tian @ ICRC2025
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JceCube Gen-2 (South Pole

Medium: Glacial ice
Depth: ~ 2.5 km
Volume: ~E I

Number of strings : ~210

Medium: Deepsea water
Depth: ~ 3.5 kmy
Volume: ~QE |

Number of strings : ~1000
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Site Selection Requirement

Flat seabed
No nearby high rises g
deep trenches

A Depth >3km

A Close proximity to a
shore

Measured

A Optical properties
A Current field
A Radioactivity

I TRIDENT Pathfinder: T-REX 2021 i Haii ng B a@
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I T-REX 2021: Apparatus TRIOENT




I T-REX 2021 : Optical Properties %'!;?!;‘-'E',";[
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I TRIDENT Geometric Layout @ TR1oENT

Full-array Conceptual Design Penrose Tiling Layout
0Q 5 0 DO g onitoring vo o 8 '

A Uneveninterstringspacing7/0Om and110m A expandecenergywindow of subTeV i EeV

A No translationabr rotationalsymmetry A betterrejectionof fi ¢ o r raimd muors



I An all -sky Precision v telescope
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Near equator locatioA full sky coverage
Complementary to IceCulpgen?2

Less scattering, better pointing resolution
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I Diverse Physics Potential @“'“ENT
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Also indirect DM search, see backup v
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B Overall Timeline
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Pathfinder: 2019 -2022 > Phase I 2022 -2026 > Full detector: 2026 - >
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I Sea Trial 2024 (T -REX 2024)

Deployed inHai-Ling Basin:
2024.12.01 2025.03.26
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[1] Updated camera systeRpS(ICRC2025)1209

TRIOENT
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[2] Acoustic sensoPoS(ICRC2025)1102 [3] MuonSLab: PoS(ICRC2024140
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I T-REX 2024 Deployment
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Current speed [cn/s]
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I T-REX 2024 Prelim Results
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I TRIDENT (2024, this work)
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A No visual biofouling for 4month operation at
Hai-Ling Basin

A Updatedn-situ optical properties measrement
with camera systey consistent with -REX
2021 results
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I T-REX 2024 Prelim Results
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C Baselinerate per PMT: 88 kHz

C CL2: ~ O(100)Hz

C Observed burst mainly caused by
bioluminescence

C Correlation btw. ocean current and the
burst probability

F. Zhang, TAUP2025i(ik)
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https://indico-cdex.ep.tsinghua.edu.cn/event/175/contributions/2495/
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I T-REX 2024 Results
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A MuonSlab a plastic scintillator based detector gg;gggg Wu etal 2025 JINST 20

A Firsttime measured muon flux at various depths in South China Sea using plastic scintillators
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I Phase-| Detector @ TR1oENT

Fully functioning hDOM Waveform Readout

TTS <1.8 ns
QE>28% @ 450 nm

Time-stamp readout
jitter~ 300ps
A Maximize photosensitivearea& improvetiming with SiPMs Track better than

A Eventby-eventtauneutrinoidentificationwith PMT waveformreadouts A 0.1°@ E > 100TeV
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