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Proposed by T. D. Lee and founded in 2016, Tsung-Dao Lee Institute (TDLI) is a fundamental 

research institute in physics dedicated to 

Á elucidating the origin, evolution, and structure formation of matters, and unraveling its 

governing law

Á big theoretical ideas + focused experimental/observational research

A New Hub for Global Physicists in Shanghai

Å Astronomy & Astrophysics

Å Particle and Nuclear Physics

Å Condensed Matter Physics

State Key Laboratory of Dark Matter Physics



DM: low hanging fruit?

3

Sanford Lab, LZ, 7 ton

Dark energy

Dark matter

Normal matter



The big three xenon DM 
experiments
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LZ XENON

PandaX



Dual-phase xenon time 
projection chamber (TPC)
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Detector capability: 

Å 3D reconstruction and 

fiducialization

Å Good ER/NR rejection 

Å Calorimeter capable of seeing a 

couple of photons/electrons



0vDBD, if found

ÅMajorana or Dirac

ÅLepton number violation

ÅMeasures effective Majorana mass: relate 
0ɜɓɓ to absolute neutrino mass

Phase space 

factor

Nuclear 

matrix 

element

Effective Majorana 

neutrino mass:

DESI 2025Е
Smv<0.064 eV



The big four
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CUORE/CUPID

Bolometer

LEGEND family

HPGe

KamLAND-ZEN

Doped LS

EXO/nEXO

LXe TPC

136Xe130Te/100Mo 76Ge 136Xe



PandaX-xT

A multi-ten ton liquid xenon project at CJPL-II

1. Searching for DM-nucleon interactions to 

neutrino floor, a decisive test on WIMP 

paradigm

2. A sensitive test on Majorana nature of 

neutrinos using the 0vDBD of 136Xe, covering 

inverted neutrino MO parameter space

3. Detecting low-energy neutrinos from the Sun 

and other astrophysical and terrestrial origins, 

and exploring other ultra-rare signals.
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B = bkg rate in ROI per unit target mass



Past and present

9



10

Particle and Astrophysical Xenon observatory



China Jinping underground 
Laboratory
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2016.3
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2018.4 water tank 

construction

2019.8 PandaX-4T 

instllation
2020/6-2020/11 

integration tests

2020.5 liquid xenon 

filling



Ultrapure water tank
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Data taking interleaved with 
surgeries and lab construction
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Time Activity

2020/11-

2021/04

commissioning (Run0)

95 days

2021/07-

2021/10

tritium removal

xenon distillation, gas flushing, etc.

2021/11-

2022/05

physics run (Run1)

164 days

2022/09-

2023/12

CJPL B2 hall renovation

xenon recuperation, detector 

upgrade

2024/01-

2024/07
resuming operation

Current 

status
physics data taking (Run2)


