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Planned for 1000 
strings over 8km3

Horizontal spacing：
70m ~ 110m

Vertical spacing: 
30m

～3500 m in depth

TRopIcal DEep-sea Neutrino Telescope (TRIDENT) [1]
A next-generation neutrino observatory under construction in the South China Sea
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TRIDENTSim [2]

TRIDENT Phase-I: 10 strings + 1 C-String; 
Expected to be deployed in 2027 

TRIDENT Calibration System 
Dedicated calibration string (C-String)

Light Receiving 
Modules (LRM)

Light Emitting 
Modules (LEM)

Plastic Scintillator DOM

Acoustic beacon 
junction box

Scientific goals: 
Point source searches
All-flavour detection
@ 100 GeV – EeV
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Double Cascade

• Model-independent attenuation length 
measured by sCMOS cameras [3]:
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• Rapid calibration ~second level.
• Two-distance intensities reduces systematics.
• Scattering measured from the halo.
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PMT-LED system
• Pulsing LED with ns-level width and 10kHz [5] .
• Direct absorption measurements from photon 

arrival time distribution [6] .
• LED capable for inter-DOM PMT time calibration.

1. Water Optical Properties at Deep Sea: 
Camera-LED system

T-REX 2021

T-REX2024 achieved 5% precision [4] 

2. Acoustic Positioning Calibration [7]:
• Acoustic signals not interfering with PMTs.

Uncertainties in the reconstructed 
sound speed profile = 0, 0.5, 1.0 m/s

Sound velocity and temperature 
profile at TRIDENT site [1]

3. Bioluminescence [8]：

20 ns coincidence trigger rates on 2 PMTs: burst duration ~O(10 s) 
Height: ~10 – 100 × baseline

• Dominant optical background from deep sea microbes.
• TRIDENT site observed burst signals last for seconds.
• 1 burst contains 10³–10⁵ P.E. over 7 PMTs.
• Emission rate appears to scale with current speed.
• Developing multi-device monitoring of 

bioluminescence-related parameters.

4. Plastic Scintillator

• PMT transit time and TTS 
drift over long-term 
operation.

• Muon events can offer 
frontend timing offset 
corrections.

• MuonSLab enables 
precise muon counting [9]. 

• Muon direction 
measurements are under 
developed.

5. Summary
• A multi-purpose calibration string under development for water optical properties, acoustic 

positioning, atmospheric muons, and bioluminescence measurements at different depths.
• Calibration strategies being optimised based on sea trial results.
• Hardware development and assembly preparation are underway for TRIDENT Phase-I.
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• Sound velocity and current profiles affect sound 
propagation paths and positioning uncertainties.

• Sound velocity < 0.06 m/s precision required for 0.2 
m positioning.

T-REX 2024 T-REX 2021

Current speed and acoustic velocity profile at TRIDENT site [1,8]


