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“…a world-top fundamental research institute…”

▪ What are the natures of dark matter and dark energy?

▪ What is the relationship between the largest infinity 
and the smallest infinity in the universe?

▪ What are the deepest laws of nature and the universe?



The establishment of the institute

Tsung-Dao Lee

Honorary Director

Frank Wilczek

Founding Director (2016-2021)

Chief Scientist & T. D. Lee Chair Professor

Jie Zhang

Director (2021-) & 
T. D. Lee Chair Professor2016.11.28





TRIDENT neutrino telescopeYongxing Island

TDLI Shanghai Headquarter

JUNO neutrino observatory

PandaX Dark Matter and 
Neutrino Observatory



PandaX Observatory @ China Jinping Lab
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中国地形图



PandaX

Particle and 
Astrophysical
Xenon
Experiment



PandaX-I (2009-2014)



PandaX-II (2015-2019)

580kg

120kg



PandaX-4T (2019-Now)



First results from PandaX-4T commissioning

PRL 127, 261802 (2021)



Neutrino results from PandaX-4T commissioning

Research 9798721 (2022) PRL 130, 021802 (2023)



• PandaX-xT, general-purpose observatory on dark 
matter, 0vDBD (136Xe), neutrinos, other ultra-rare 
phenomena

• 47-ton xenon, including 43-ton sensitive volume

• CJPL advantages

• DM: unique advantage on atmospheric neutrino 
background (low latitude), 50% of LNGS (PRD 
105, 043001, 2022)

• 0vDBD: Low 137Xe background (depth), 1/100 of 
LNGS (estimated using  rate)
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PandaX-xT



PandaX-xT: scientific potentials

SNO 2013

B16-GS98 (HZ)

B16-AGSS09met
(LZ)

PandaX-xT 200 t-y



PandaX-xT: staged development

Operation of PandaX-4T, and R&D for the 

upgrade

Project Phase-I：construct and operate 

PandaX-xT on the basis of PandaX-4T; 

procure xenon by stages and upgrade 

detector along the way till 43-ton target, 

and keep >50% of experimental live time

Project Phase-II: with isotopically 

separated xenon (versatile configurations)



sin2212

sin2213

m2
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Unresolved neutrino mass ordering and JUNO



JUNO facts

SJTU 4 faculty members, 
in total about 20 people



75% from NNVT, 25% from Hamamatsu



JUNO physics (physics data expected 2024)
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Calibration system layout

2D Cable Loop System

1D Automatic Calibration Unit Calibration house with all
control systems

3D Remotely operated vehicles

SJTU contribution: calibration

Yue Meng



E.g. Calibration Data-Driven Waveform Recon

Reassemble single-hit 
waveform data into 
fake data to train the 
photoelectron 
reconstruction neural 
network

Junting Huang 



E.g. Calibration Data-Driven E-reso Model



Other analysis effort from SJTU

alpha-n 

fast neutrons

(0.1 / day)

Geoneutrino

(1 / day)

Li9 and He8

(1 / day)

accidental 

background

(1 / day)

event 

binning
systematics

cut 

optimization

particle 

identification



Neutrinos as cosmic messengers

NGC1068 (4.2σ)

TXS 0506+056 (3.5σ)



Next-gen neutrino telescopes in planning

IceCube-Gen2
（South Pole）

TRIDENT
(South China Sea)

KM3NeT
（Mediterranean）

Baikal-GVD
（Lake Baikal）

P-One
（East Pacific）

TRopIcal DEep-sea Neutrino Telescope

Donglian Xu Xin Xiang Hualin Mei



September, 2021

https://trident.sjtu.edu.cn/en

Pre-selected site 

conditions

▪ Flat seabed

▪ No nearby high rises 

or deep trenches

▪ Depth >3km 

▪ Close proximity to a 

shore

Hong Kong

Sanya

Yongxing
Island

Measured params

▪ Current field

▪ Optical properties

▪ Radioactivity 

TRIDENT Explorer

https://trident.sjtu.edu.cn/en


TRIDENT Preliminary

TRIDENT Collaboration, arXiv:2207.04519v1

LRM-A

LRM-B

TRIDENT Explorer



F. Hu, Z. Li and D. L. Xu, PoS(ICRC2021)1043

▪ Better than 0.1o @ E𝛎 > 100 TeV

▪ >40% improvement (cf mDOM) in angular resolution, assuming 

PMT TTS ~5ns

Preliminary design: PNU3-09

Updated:

PMT TTS ~3ns + 10cm hDOM position smearing: 40% → 30%

Hybrid Digital Optical Module



Primary aim of design: to resolve point sources out of the diffuse flux rapidly

TRIDENT Collaboration, arXiv:2207.04519v1

Penrose tiling

Uneven inter-string spacing 

70m and 110m

Expanded energy window of 

sub TeV – EeV

▪ 1200 strings

▪ 20 hDOMs / string

▪ Volume: ~ 8 km3

▪ Underwater ROV for 

deployment & maintenance 

Telescope geometry



Pathfinder: 2019-2022

completed

Phase-I project: 2022-2026

in progress

Big array construction: 2026-

under planning

TRIDENT Timeline



▪ TRIDENT expected to detect the IceCube steady source candidate NGC1068 at 5σ level within one 

year of operation

TRIDENT Collaboration, arXiv:2207.04519v1

Source sensitivities
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TDLI welcome your visit!!!
As a New Hub for Global Physicists in Shanghai

• Astronomy & Astrophysics

• Particle and Nuclear Physics

• Quantum Science


