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Homestake (1970) 
SNO (2002)

Cowan and Reines(1956)

Kamiokande(1987)

Super-Kamiokande
(1998)

~70 years experience in 
neutrino measurement!
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R. Davis Jr., D. S. Harmer, and K. C. 
Hoffman, Search for neutrinos from the 
sun, Phys. Rev. Lett. 20, 1205 (1968).

Super-KamiokandeCollaboration, 
Evidence for oscillation of atmospheric 

neutrinos, Phys. Rev. Lett. 81 (1998) 1562.
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Neutrino 
experimental 

discovery
First and only CCSN 

neutrino measurement

F. Reinesand C. L. Cowan Jr. et al., 
Detection of the free neutrino: A 

confirmation, Science 124 (1956) 103.

SNO Collaboration, aŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ ǊŀǘŜ ƻŦ ˄  Ҍ Ř Ҧ 
Ǉ Ҍ Ǉ Ҍ Ŝѐ ƛƴǘŜǊŀŎǘƛƻƴǎ, Phys. Rev. Lett. 87 (2001) 071301.

Measurement of 
neutrino oscillations

Neutrinos have (very 
small) mass!

ʉ

ʉ’

Kamiokande-II Collaboration ,Observation 
of a neutrino burst from the supernova 

SN1987A, Phys. Rev. Lett. 58, 1490

Solar neutrinos measured 
deficit in the expected rate
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Kamiokande-II Collaboration ,Observation 
of a neutrino burst from the supernova 

SN1987A, Phys. Rev. Lett. 58, 1490

Astro sources heavily feature!

’

Solar neutrinos measured 
deficit in the expected rate

First and only CCSN 
neutrino measurement
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Measurement of 
neutrino oscillations

Neutrinos have (very 
small) mass!
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Active galactic nucleus, 
cosmological sources

JUNO (2025-) 
~20,000 tons Liquid scintillator
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JUNO

DUNE (2030-) 
~4x17 kt Liquid Argon 

Hyper-Kamiokande(2028-) 
~260,000 t Water fiducial vol.

Reactor

Hyper - K

άW¦bhέΣ YifangWang

άIȅǇŜǊ-KamiokandeέΣ 
Ryosuke Akutsu

ά5¦b9έΣ Sowjanya
Gollapinni

DUNE



Fermilab / SURF Hyper-KamiokandeCollaborationJUNO Collaboration

What astrophysical questions 
can these detectors address?

Complementaryviews of the same Universe



All-rounder precision detectors
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Solar neutrinos
Precisiontests of stellar fusion 
and neutrino flavourevolution

Core-collapse supernovae
Time- and flavour-resolved 

tracking of stellar explosions Diffuse Supernova 
Neutrino Background

First detection, a census of all stellar 
collapses across cosmic history

(Ranging from 
0 ςO(10 MeV)
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ü Low energy spectroscopy

ü Solar metallicity via CNO neutrinos 
(backgrounds permitting) 

ü Probe the vacuum-to-matter oscillations

ü Direct ’measurement

ü Precise 8B flux and hep flux sensitivity

ü Precision solar oscillation parameter 
measurement, day-night asymmetry 

ü Largest 8B sample, directional 
measurements

ü Precision measurements of 
matter-enhanced oscillations

JUNO
20 kTliquid scintillator detector
Ą Low energy threshold O(10 keV)
Ą Excellent energy resolution

HyperK
260 kT, water Cherenkov
Ą Largest target mass

Ą Directional reconstruction

DUNE
4x17 kTLiquid Argon Trackers
Ą Large ’ cross section, 

clean sample

άaƻŘŜƭ LƴŘŜǇŜƴŘŜƴǘ !ǇǇǊƻŀŎƘ ƻŦ ǘƘŜ W¦bh 8B Solar 
bŜǳǘǊƛƴƻ tǊƻƎǊŀƳΣέ !tW όнлнпύ

άW¦bh ǎŜƴǎƛǘƛǾƛǘȅ ǘƻ 7Be, pepΣ ŀƴŘ /bh ǎƻƭŀǊ ƴŜǳǘǊƛƴƻǎέ W/!t όнлноύ

DUNE as the Next-Generation Solar 
Neutrino Experiment, PRL (2019)

ά[½έΣ DongqingHuangάPandaXέΣ KeHanά{bhҌέΣ ¢ŀƴƴŜǊ Kaptanoglu ά{ǳǇŜǊ-YέΣ ZhoujunHu

Hyper-KamiokandeDesign Report, 
arXiv:1805.04163 (2018)

Solar Neutrinos

Great complementarity 
shown at this conference!
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ü Largest CCSN sample through Ӷ’ȟ’

ü Supernova pointing with ’~1°

ü Direct’ sensitivity, strong CCSN 
neutronization burst sensitivity

ü Supernova pointing ~5°

Supernova pointing capabilities 
of DUNE, PRD (2025)

Real-time monitoring for the next core-
collapse supernova in JUNO JCAP (2024)

ü Ideal Ӷ’detector

ü Low energy threshold: Efficient all-
flavour Ӷ’ uniquely w/ proton recoil 

ü Precision energy spectroscopy

ü Approx. pointing w/ Ӷ’~25° (summed IBDs)

Core-collapse Supernova

JUNO
20 kTliquid scintillator detector
Ą Low energy threshold O(10 keV)
Ą Excellent energy resolution

HyperK
260 kT, water Cherenkov
Ą Largest target mass

Ą Directional reconstruction

Supernova Model Discrimination with 
Hyper-Kamiokande, APJ (2021)

DUNE
4x17 kTLiquid Argon Trackers
Ą Large ’ cross section, 

clean sample

ά{ǳǇŜǊƴƻǾŀ bŜǳǘǊƛƴƻǎ ό¢ƘŜƻǊȅύέΣ WƻƘƴ Beacom



ά{ǳǇŜǊƴƻǾŀ bŜǳǘǊƛƴƻǎ ό¢ƘŜƻǊȅύέΣ WƻƘƴ Beacom

Supernova pointing capabilities 
of DUNE, PRD (2025)

Supernova Model Discrimination with 
Hyper-Kamiokande, APJ (2021)
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ü Largest CCSN sample through Ӷ’ȟ’

ü Supernova pointing with ’~1°

ü Direct’ sensitivity, strong CCSN 
neutronization burst sensitivity

ü Supernova pointing ~5°

HyperK
190 kT, water Cherenkov
Ą Largest target mass

Ą Directional reconstruction

DUNE
40 kTLiquid Argon Trackers
Ą Large ’ cross section, 

clean sample

ü Ideal Ӷ’detector

ü Low energy threshold: Efficient all-
flavour Ӷ’ uniquely w/ proton recoil 

ü Precision energy spectroscopy

ü Approx. pointing w/ Ӷ’~25° (summed IBDs)

JUNO
20 kTliquid scintillator detector
Ą Low energy threshold O(10 keV)
Ą Excellent energy resolution

Core-collapse Supernova
JUNO, now running!

Multiple CCSN alert systems running 
Distinct Emin (~100keV ς5MeV), backgrounds, alert times

Now joined SNEWS 2.0: global neutrino-detector 
early warning network for CCSNe

CCSNedetectable out to ~300 kpc

Alerts received also from gravitational wave, X-ray 
experiments through a Multi-Messenger trigger system

SNEWS 2.0: A Next-Generation SuperNovaEarly Warning 
System for Multi-messenger Astronomy, New J. Phys. (2021) 

Real-time monitoring for the next core-
collapse supernova in JUNO JCAP (2024)
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ü 100% efficient Ӷ’detection

ü Precision spectral measurement

ü Low atmospheric backgrounds, 
potentially lower w/ PSD

ü Largest DSNB signal sample

ü Spectral measurement

ü Efficiency can be boosted through 
Gd-loading

ü Complementary sensitivity to 
neutrinos (instead of antineutrinos)

Diffuse Supernova Neutrino Background

JUNO
20 kTliquid scintillator detector
Ą Low energy threshold O(10 keV)
Ą Excellent energy resolution

HyperK
260 kT, water Cherenkov
Ą Largest target mass

Ą Directional reconstruction

άtǊƻǎǇŜŎǘǎ ŦƻǊ 5ŜǘŜŎǘƛƴƎ ǘƘŜ 5ƛŦŦǳǎŜ {ǳǇŜǊƴƻǾŀ 
bŜǳǘǊƛƴƻ .ŀŎƪƎǊƻǳƴŘ ǿƛǘƘ W¦bhΣέ W/!t(2022) 

ά{ǳǇŜǊƴƻǾŀ bŜǳǘǊƛƴƻǎ ƛƴ {ǳǇŜǊ-
KamiokandeέΣ IƛǊƻȅǳƪƛ {Ŝƪƛȅŀ

DUNE
4x17 kTLiquid Argon Trackers
Ą Large ’ cross section, 

clean sample



Hybrid Detectors ςTheia 

ÅImplement a hybrid Cherenkov/Scintillation medium

ÅPMTs, LAPPDs, Dichroicons 

ÅEos technology demonstrator 
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scintillation

Solar neutrinosΥ tǊŜŎƛǎƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ /bh ǾΨǎ ŀǘ р҈ ƭŜǾŜƭ

CCSN: Flavourresolving (Scint) with strong pointing (Cherenkov)

DSNB: Discrimination of atmospheric NC background with 
Cherenkov/Scintratio with spectroscopy 

ÅCompleted first performance tests, 
direction, energy and PID

Performance of the Eos detector with water, 
arXiv:2606.10234 (2026)

Spectral photon sorting for large-scale Cherenkov 
and scintillation detectors, PRD (2020)

ά¢ƘŜƛŀέΣ WƻǎƘ YƭŜƛƴ
άThe Future of NeutrinolessDouble 
.Ŝǘŀ 5ŜŎŀȅέΣ DŀōǊƛŜƭ OrebiGann



Hybrid Detectors ςJNE
ÅProposed solar neutrino experiment Jinping Neutrino Experiment

Å2.4km rock overburden in CJPL

ÅWater/Slow-scintillator or LiCl solution (high ’ cross-section)

ÅJNE-1t prototype demonstrated reconstruction with slow 
scintillator and fast PMTs

ÅMulti-hundred ton detector expected first data in 2027

ÅSolar: Charged current on Li-7 has an advantage than ’ES in 
measuring solar neutrino upturn effect

ÅDSNB: Capability for PID to suppress atmospheric neutrino 
neutral current background
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Study of neutron production for 360 GeV 
cosmic muons, arXiv:2409.04169 (2024)

Optical property measurements of lithium chloride 
aqueous solution for a novel solar neutrino 

experiment, arXiv2211.05023 (2023)

JNE-1t



A Complementary Worldwide Network
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SNEWS: The Global Supernova 
Early Warning System 

(Ą SNEWS 2.0 this year)

The next Galactic supernova 
will be observed by a 
worldwide network of 

complementarydetectors

Halo, SNO+

Nova

XENONnT, LVD

KM3NeT

IceCube

Super-K, 
KamLANDJUNO

Cherenkov
Scintillator

Xenon
Lead



Ramping up in energy
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cosmological sources

IceCube

~1km3 Ice

16
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Baikal GVD
(running, expanding)

Ą 1km3 lake water

KM3NeT 
ARCA/ORCA 

(running, expanding)

1km3 seawater

Reactor

Can now measure 
neutrino sources 

beyond our Galaxy!

ά!ǎǘǊƻǇƘȅǎƛŎŀƭ bŜǳǘǊƛƴƻǎ ŀǘ YaоbŜǘέΣ {ƛƭǾƛŀ /Ŝƭƭƛ
ά!ǘƳƻǎǇƘŜǊƛŎ bŜǳǘǊƛƴƻǎ ŀǘ YaоbŜǘέΣ tŀǳƭ 5Ŝ WƻƴƎ

ά!ǘƳƻǎǇƘŜǊƛŎ bŜǳǘǊƛƴƻǎ ŀǘ LŎŜ/ǳōŜέΣ {ǇŜƴŎŜǊ Axani
ά!ǎǘǊƻǇƘȅǎƛŎŀƭ bŜǳǘǊƛƴƻǎ ŀǘ LŎŜ/ǳōŜέΣ !ƭƛ Kheirandish

26/6/2026 Future astrophysical neutrino experiments | Iwan Morton-Blake/DonglianXu
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2018 20222013 2025

Detection of high-energy 
diffuse astrophysical 

neutrino flux 

Evidence for neutrino 
emission from a 

flaring blazar

Neutrino emission 
from active galaxy 
bD/ млсу ǊŜŀŎƘŜǎ пˋ

Ultra-high-energy 
cosmic neutrino 

measured by KM3NeT

Science. 342 6161

Science. 361 6398 (2018)

Science 378 538-543 (2022)

Nature 638 376ς382 (2025)
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Detection of high-energy 
diffuse astrophysical 

neutrino flux 

Evidence for neutrino 
emission from a 

flaring blazar

Neutrino emission 
from active galaxy 
bD/ млсу ǊŜŀŎƘŜǎ пˋ

Ultra-high-energy 
cosmic neutrino 

measured by KM3NeT

Science. 342 6161

Science. 361 6398 (2018)

Science 378 538-543 (2022)

Nature 638 376ς382 (2025)

More and better neutrino 
telescopes are on the way!

A transition point for Neutrino Astronomy?

High-energy astro. neutrinos are now established

The next-generation aims to move:

Discovery Ą Precision

Resolve the neutrino sky
Measure flavourcompositions (’ȟ’, ’)

Understand source physics/mechanisms

2018 20222013 2025

άIƛƎƘ-9ƴŜǊƎȅ /ƻǎƳƛŎ bŜǳǘǊƛƴƻǎέΣ 
KohtaMurase



What do we need?
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200
kgs

23 kilotons

1 kiloton

190
kilotons

0.1 km3

1 km3

3 kilotons

1 kiloton
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†decay

όˍ ŘŜŎŀȅ Ŏŀƴ ŀƭǎƻ ǇǊƻŘǳŎŜ Ƴǳƻƴǎύ

Neutral-CurrentCharged-Current

’ ’ ’

Muon tracks Cascades

Future astrophysical neutrino experiments | Iwan Morton-Blake/DonglianXu26/6/2026 21

Event interaction types

TRIDENT simulation

üGolden channel 
for pointing

ü Moderate pointing
ü Better energy resolution
ü Lower backgrounds
ü Neutrino flavour

separation

m-scale
depositionkm-scale

energy 
deposition



Upcoming Detector Needs

1) More Events 

2) Better Pointing

3) ’ȟ’, ’detection/separation 

4) Combined full-sky coverage
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E.g. NGC1068 source candidate 
~4̀ after a decade by IceCube

Backgrounds scale 
roughly with 

(angular resolution)2

üMore and larger detectors

üDetection medium water vs ice

üPhotodetection technology

{ƛƎΦ ᶿ ὔ
όōǳǘ ὔᶿd6ÏÌÕÍÅΚύ



Upcoming Detector Needs
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1) More Events 

2) Better Pointing

3) ’ȟ’, ’detection/separation 

4) Combined full-sky coverage Flavourratio 1̀ contours 
now fully contained

Characterization of the Three-
Flavor Composition of Cosmic 

Neutrinos with IceCube, 
arXiv:2510.24957 (2025)

DŀƭŀŎǘƛŎ ǇƭŀƴŜ ƴŜǳǘǊƛƴƻǎ ŀǘ р̀
ŎŀǎŎŀŘŜ ŜǾŜƴǘǎ ǇǊƻǾŜ ŜǎǎŜƴǘƛŀƭΗ

üDetector hardware and size >1000s of ’ȟ’, 

~10 ’candidates

Observation of high-energy neutrinos from the 
Galactic plane, Science (2023)

Observation of Seven Astrophysical Tau 
Neutrino Candidates with IceCube PRL (2024)

TRIDENTSimW. Tian ICRC 2025

ά!ǎǘǊƻǇƘȅǎƛŎŀƭ bŜǳǘǊƛƴƻǎ ŀǘ 
LŎŜ/ǳōŜέΣ !ƭƛ Kheirandish



Upcoming Detector Needs
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1) More Events 

2) Better Pointing

3) ’ȟ’, ’detection/separation 

4) Combined full-sky coverage

Optimal viewing angle of telescopes 
world wide covers the whole sky

üDetectors world-wide
üTrack and Cascade events

Global follow ups e.g.

Transient sources, Rare 
UHE events

e.g. KM3NeT



²ƘŀǘΩǎ ƻƴ ǘƘŜ ǿŀȅΚ
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HUNT
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P-ONE

LŎŜ/ǳōŜ DŜƴн

KM3NeT 
(ARCA + ORCA)

Baikal-GVD

IceCube Gen-2
Designed to ach ieve f i ve t im es bet ter sensi t i vi t y than  I ceCube arra y 

ĎOptical array: Eight times larger active volume compared to IceCube fil led wit h improved optical module based 
on the R&D studies from IceCube Upgrade 

ĎSurface air  shower array: Matching wit h the optical array throughput, ~40 times higher coincident events 

ĎRadio array: ~ 500 km2 area of the antenna array for the detection of EeV neutrinos

25

ñDeep-ice Optical Sensor Array for IceCube-Gen2ò 
- Poster IV-a/ 5F MT1 2-044  by A. Ishihara

IceCube-Gen2 (arXiv: 2008.04323)

TRIDENT, NEON

Operating and 
Expanding

(dedicated talks
by Silvia, Paul!)

Operating and 
Expanding
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Depth:      2.5km
Volume:  ~8 km3

# strings: 86 + 120 

IceCube Gen2

IceCube Gen-2
Designed to ach ieve f i ve t im es bet ter sensi t i vi t y than  I ceCube arra y 

ĎOptical array: Eight times larger active volume compared to IceCube fil led wit h improved optical module based 
on the R&D studies from IceCube Upgrade 

ĎSurface air  shower array: Matching wit h the optical array throughput, ~40 times higher coincident events 

ĎRadio array: ~ 500 km2 area of the antenna array for the detection of EeV neutrinos

25

ñDeep-ice Optical Sensor Array for IceCube-Gen2ò 
- Poster IV-a/ 5F MT1 2-044  by A. Ishihara

IceCube-Gen2 (arXiv: 2008.04323)



The successor to IceCube 

üExpanding optical modules to 8km3

(+ expanded surface and radio arrays!)

IceCube Gen2
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5ŜǘŜŎǘƻǊ ŘŜǎƛƎƴΥ Ҍмнл ǎǘǊƛƴƎǎ

ü{ǇŀǊǎŜ ǎǳƴŦƭƻǿŜǊ ƎŜƻƳŜǘǊȅΥ

hǇǘƛƳƛǎŜŘŦƻǊ ǳƴƛŦƻǊƳ ŎƻǾŜǊŀƎŜ ŀƴŘ 
ƳŀȄƛƳŀƭ ǇƻƛƴǘπǎƻǳǊŎŜ ǎŜƴǎƛǘƛǾƛǘȅ ǿƛǘƘ 
ǘǊŀŎƪǎ

IceCube-Gen2 Technical Design Report, 2024

Optimization of the optical array geometry for 
IceCube-Gen2,PoS (ICRC2021)



Optical modules:
Å{ƛƴƎƭŜ млέ ta¢ ĄMultiple small PMTs

-DŜƴн ǘŜǎǘŜŘ ŘŜǎƛƎƴǎ ŦŜŀǘǳǊŜ Ȅмсκму пέ ta¢ǎ

- KM3NeT established benefits of increased 
photocoverage, directional info, background 
rejection and large dynamic range

IceCube Gen2
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/ŀƭƛōǊŀǘƛƻƴΥ

Å[ŀǎŜǊǎΣ ƛǎƻǘǊƻǇƛŎ ƭƛƎƘǘ ǎƻǳǊŎŜǎΣ ŎŀƳŜǊŀǎ 
ŜȄǇŜŎǘ ƛƳǇƻǊǘŀƴǘ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ƛŎŜ 
ƳƻŘŜƭƭƛƴƎ ŀƴŘ ǊŜŎƻƴǎǘǊǳŎǘƛƻƴ

Gen1 Upgrade Gen2

Adapted from IceCube website, Gen2 website, and arxiv. 2604.08785

The LED calibration systems for the mDOMand D-Egg
sensor modules of the IceCube Upgrade JINST (2025)

The KM3NeT multi-PMT optical module, JINST (2022) 

Camera Calibration for the IceCube 
Upgrade and Gen2, Eng. Proc. (2023).

https://icecube.wisc.edu/news/press-releases/2026/02/the-icecube-neutrino-observatory-gets-a-major-upgrade-beneath-the-ice/
https://icecube-gen2.wisc.edu/facility/detectors/


wŜǎƻƭǾƛƴƎ ǘƘŜ ¢Ŝ±π9Ŝ±ƴŜǳǘǊƛƴƻ ǎƪȅ

IceCube Gen2
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Expects ~5x improvement in point source 
discovery compared to IceCube 

Strong constraints on the flavourratio 
expected in 10 years 

Flavourphysics over cosmological L, E

aƻǊŜ 9ǾŜƴǘǎ     .ŜǘǘŜǊ tƻƛƴǘƛƴƎCƭŀǾƻǳǊǎŜǇŀǊŀǘƛƻƴ

IceCube-Gen2 Technical 
Design Report (2024)

tƭƻǘ ŦǊƻƳ άLŎŜ/ǳōŜ-
DŜƴнέΣ aŀǊŜƪ 

Kowalski ICRC25
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Ice ĄWater-based 
telescopes



ⱨⱧtrack in ice

ⱨⱧǘǊŀŎƪƛƴ ǿŀǘŜǊ

ⱨ▄cascadein iceTRIDENT 
Simulation

ⱨ▄cascadein water

(x4 videos of 
simulated events)

32

Optical photon scattering and absorption 

Ice: ‗ ‗

Water: ‗ ‗

With efficient and precise photon 
collection in water:

Ą Expect strong resolution of direction 
and topology of interactions!

LŎŜ ŀƴŘ ²ŀǘŜǊ



33Future astrophysical neutrino experiments | Iwan Morton-Blake/Donglian Xu26/6/2026

TRIDENT

3.5km deep
~8 km3

~1000 strings



TRIDENT
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What is it?
Å~8km3, ~1000 stringtelescope in the South China Sea

Primary experimental goals:
1) Rapidly discover neutrino sources 

2) Sensitivity to all flavors

YongXing Island

Hong Kong

Detector design:

Å Penrose tiling ςIrregular 70-110m spacing. 

ÅOptimisedfor source discovery, with both tracks andcascades 

Å Curved wider pathways for inner string access, to reduce muon 
corridor events

3.5km deep, flat 
plane site chosen

Data/power cable 
to nearest island

ά! Ƴǳƭǘƛ-cubic-kilometreneutrino telescope in the 
ǿŜǎǘŜǊƴ tŀŎƛŦƛŎ hŎŜŀƴέΣ bŀǘǳǊŜ !ǎǘǊƻƴƻƳȅΣ (2023)

Optimizing underwater neutrino telescopes for 
all-flavor point source sensitivity, PRD (2026)



TRIDENT

ор

SiPMs:
< 0.3 ns jitter 

PMTs:
< 2ns TTS
~30% QE 

Optical modules:

ÅHybrid DOMS combining PMTs and SiPMs

ÅRecord PMT waveforms: aim to boost precision 
in event topology and energy reconstruction

Calibration:

ÅLEDs, cameras, spectrometer, plastic scintillator 
slabs, acoustic sensors

Measured Waveform
DIS contribution
-̱decay contribution

Waveform-based search for ’double-pulse events

Preliminary Mechanical Design of the hDOM, PoS(ICRC2023)

{ŜŀǊŎƘƛƴƎ ŦƻǊ ŀǎǘǊƻǇƘȅǎƛŎŀƭ ˍ ƴŜǳǘǊƛƴƻǎ ǿƛǘƘ 
hDOMwaveforms in TRIDENT, PoS(ICRC2023)aǳƻƴ{[ŀōΥ ! ǇƭŀǎǘƛŎ ǎŎƛƴǘƛƭƭŀǘƻǊ ōŀǎŜŘ ŘŜǘŜŎǘƻǊ ŦƻǊ 

Ƴǳƻƴ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴ ǘƘŜ ŘŜŜǇ ƻŎŜŀƴΣ WLb{¢ όнлнрύ
An Updated Camera System for Real-Time 

Optical Calibration in TRIDENT, PoS(ICRC2025)



TRIDENT
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Sensitivity/Discovery Potential vs declination

Rapid discovery expected:
IceCube NGC1068 candidate 5èxpected in <1 yr

{ǘǊƻƴƎ ŦƭŀǾƻǊ Ǌŀǘƛƻ ǎŜƴǎƛǘƛǾƛǘȅ 
ŜȄǇŜŎǘŜŘ ƛƴ мл ȅŜŀǊǎ

Diffuse astrophysical neutrino flavourratio sensitivity

More Events     Better Pointing Flavourseparation

A multi-cubic-kilometre
neutrino telescope in the 
western Pacific Ocean, 

Nature Astronomy, (2023)

Detection Sensitivity of 
Astrophysical Tau 

Neutrino and Flavour 
Ratio in TRIDENT 

Publication in prep.



TRIDENT
Status
ÅPathfinder missions to site in 2021, 2024 and 2025

ÅMeasured good water quality, low sea current speeds

ÅDeveloped and tested new string deployment methods/devices

ÅPrototype optical + calibration strings to be deployed this year

26/6/2026 отDesign and lake trial of a deep-sea neutrino detection 
mooring deployment system, Ocean Engineering, 2025

Camera-measured
effective attenuation 

length Ą

Sea current speeds over 3.5 months

First pathfinder mission Testing string deployment system 

Prototype 
string 
testing

Date
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(video)
(video)



TRIDENT
Next:

ÅPhase-1 : deployment of first 10 optical strings + 1 calibration string
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tǊƛƳŀǊȅ ǇƘȅǎƛŎǎΥ
ü ¢Ŝ±ŀƭƭπŦƭŀǾƻǳǊŀǘƳƻǎΦ ’ƛƴ ǘƘŜ IŀƛπƭƛƴƎ .ŀǎƛƴ

ü Wƻƛƴ !ǎǘǊƻΦ ƴŜǳǘǊƛƴƻ ǎƻǳǊŎŜ ǎŜŀǊŎƘ ŎŀƳǇŀƛƎƴ 
ό//{b ƳƻƴƛǘƻǊƛƴƎ Σ ǎƻǳǘƘŜǊƴ ǎƪȅ ǎƻǳǊŎŜǎύ

YŜȅ ǘŜŎƘƴƻƭƻƎȅ ŘŜƳƻƴǎǘǊŀǘƛƻƴΥ
ü tǊŜŎƛǎŜ /ƘŜǊŜƴƪƻǾ ƭƛƎƘǘ ŘŜǘŜŎǘƛƻƴ ǿκ Ƙ5haǎ

ü [ƻƴƎπŘƛǎǘŀƴŎŜ ǇƻǿŜǊ ŀƴŘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ

ü 5ȅƴŀƳƛŎ ŎŀƭƛōǊŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ 

ü 5ŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ 

ü 5ŜǇƭƻȅƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘǊŀǘŜƎƛŜǎ

Dedicated assembly lab in 
Sanya, starting mass production 

of detection modules

Deployment 
planned for 2027
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P-ONE

2.6km deep
~1 km3

70 strings



tπhb9
Detector: The Pacific Ocean Neutrino Experiment

Å~1km3 instrumented volume, 70 strings

Å2.6km deep site at existing undersea 
infrastructure Ocean Networks Canada

Optical Modules:

ÅMulti-оέ ta¢ ƻǇǘƛŎŀƭ ƳƻŘǳƭŜ Ҍ ŘŜŘƛŎŀǘŜŘ 
calibration modules

Performance:

ÅExpect precise reconstruction

Å<0.1° @ 100TeV, <2° for cascades
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Muon Energy (TeV) 9ƴŜǊƎȅ ό¢Ŝ±ύ

Optical 
Module

Calibration 
Module

First instrumented line of the Pacific 
Ocean Neutrino Experiment: status, 

development and outlook, PoS(ICRC2025)

The Pacific Ocean Neutrino 
Experiment, Nature 
Astronomy (2020)


