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Neutrino astronomy
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Play a key role in multi—messenger astronomy
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NGC 1068 and TXS
0506+056 present

two types of
sources, each

only contributes
less than 1%.
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Questions remain e
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Neutrino properties and fundamental physics

The next generation neutrino observatory is needed.

Higher statistic
Better resolution

> Bigger, denser, deeper



arxiv: 2408.05122
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Coverage: 10 km3
Depth: 1700 and 3500 meters
1200 strings, 6.6 million PMTs


https://arxiv.org/abs/2408.05122

Deep-sea background study

Atmospheric muons:
Removable (directions)

Atmospheric neutrinos:

Physics studies (oscillation,

mass ordering)
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The simulation chain

* Neutrino interacts
with water

* Secondaries
propagating in water

* Photons are emitted
secondary particles

* Propagation of
photons, considering
scattering and
absorption
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Neutrino and medium atom

CORSIKA gSeaGen in Collision
Simulating muons -
Extensive Air Showers | neutrinos Geometry construction Seeenckhes GENIE
Medium  setting lg_utside array
Neutrino Injection Secondaries Neum.?ﬁ Inti:tracnon
Neutrino Int i inside array with matter
eutrino Interaction
PROPOSAL [}
muons Lepton propagation I l |
Muon propagation Final state recorded LHAPDF APFEL Pythia
|——— low-energy high-energy cross-section
+ PDF calculation
Particle Pool Geant4 Simulation
Muon G4Art (In GPU)

lonization

o Cherenkov

Process

electron/positron

> T Photons
> Parameterize Ray Tracing

Interaction with Medium

others

Cherenkov Process

—Photons—

Ray
Tracing

Photons
at OMs

Digitalization

PE to
recorded hits

trigger
photon electron
(PE)

Photons

N —L‘I Drop
Time Filtering Space Filtering
PE> 5 time distribution for | | searching for ¢
N hits in each DOM peak
| Rough Exclude
Y linear fit deviated hits
Remove
deviated hits
Reconstruction

Batch Searching

(

Reconstruction
Result

)._

Likelihood
Fitting

direction

input

v

Chi-square
Fitting

input _|
direction

Linear
fitting i

Event generator:
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Energy range: 100keV - 100PeV
Neutrino type: All type

Event
information
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@ 1 PeV, the angular resolution can get to 0.03 degree



Effective Area
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Sensitivity
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Current Status of optical module

NVN N2031 and the Hamamatsu R14374



Future Plan

* As one of the most important member in multi-messenger
astronomy, neutrinos telescopes should be constructed with
better resolution and sensitivity.

* More improvements and hard work are planned and ongoing.

* The build and construction of deep-sea neutrino telescope is
challenging, but super attractive. ‘*

Thank you!
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