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1/3 proton mass/cm3, v ~1/1000c



Elementary particles?



Particle scattering



Chadwick 1932: discovery of neutron

• alpha + Be9 -> C + x (production)

• x + A -> x + A (detection)

Ionization chamber: 

detection of particles

Nobel prize 1935

and (coherent) strong interaction!

1GeV/c2 * 0.1 c ~ 10 fm



Coherent elastic neutrino-
nucleus scattering (CEvNS)
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Quantum mechanics: 200 MeV ~ 1 fm

So MeV neutrino cannot resolve nucleons in nucleus

N=num neutrons



“Application”
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For a 100 GeV dark matter, v=1/1000c, p=100 MeV/c, ~10 fm

So coherent scattering with nucleons inside nucleus!



BOULBY(英国)
ZEPLINE, DRIFT

中国锦屏
CDEX, PandaXSURF(美国)

LUX/LZ

SNOLab (加拿大)
SuperCDMS, PICO，
SENSEI, DAMIC

Modane(法国) 
EDELWEISS

Gran Sasso(意大利)
XENON, DarkSideSoudan(美国)

CDMS

Canfranc(西班牙)
ANAIS

Y2L(韩国)
COSINE

Stawell(澳大利亚)
SABRE South



9

2010

Low Hanging Fruit?



China Jinping Underground Laboratory 
(CJPL)



CJPL-II: National Major Facility 
(2024-now)
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Particle and Astrophysical Xenon observatory



Particle and Astrophysical Xenon observatory



Dual-phase xenon time 
projection chamber (TPC)

14

Detector capability: 

• 3D reconstruction 

and fiducialization

• Good ER/NR 

rejection 

• Calorimeter 

capable of seeing 

a couple of 

photons/electrons



PandaX-I（2009-2014），120 kg



580kg

120kg

PandaX-II (2015-2019)



17

2018.4 water tank 

construction

2019.8 PandaX-4T 

instllation
2020/6-2020/11 

integration tests

2020.5 liquid xenon 

filling



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

Shutting down on April 15, 2026

(Run2)



Background: toughest battle

20 atom/kg => 2 atom/kg of xenon
氚：3H，5trillion/kg of water

Similarly: 85Kr ~ 10 atom/kg, 222Rn ~ 1 atom/kg in xenon



1.5 ton*year Exposure



Low mass DM detection 
techniques
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DM

DM’

e’

Atomic inelastic scattering: accessing full 

DM KE-binding. Essig, Mardon, Volansky, 

PRD 85,  076007 (2012)

Ionization-only (S2-only in LXe)



S2-only approach

PRL 130, 261001 (2023)

PRL 135, 211001 (2025)



B8 neutrino CEvNS
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• Greatly benefit from S2-only data (~tonyear)

• Best-fit B8 events: 75±28 (S2 only) and 3.5±1.3 (S1-S2 paired)

• Reject background-only hypothesis with significance of 2.64σ

• PRL 133, 191001 (2024), Editors’ Suggestion

• XENONnT result in the same issue of PRL (191002), similar significance



Physics Magazine highlights of 
the year 2024



LZ/XENON latest results
25

LZ: 2512.08065 XENON: 2604.06002

A platform to study neutrino interactions + astrophysical neutrino observatory



Solar pp neutrino – unique low 
E window



Recent release @ Neutrino 2026

• 1.9 ton*year data (Run 2)

• Blind analysis with multi-step unblinding procedure

• arXiv:2607.02405 Systematic uncertainty table (on )



Recent release @ Neutrino 2026



Recent release @ Neutrino 2026



“Bigger fish”: Majorana neutrinos

1937, Majorana



CUORE

CUPID

LEGEND family

CDEX

KamLAND-ZEN

Doped LS

EXO/nEXO

LXe TPC

136Xe (8.9% natural abd.)130Te/100Mo 76Ge



Particle Experiments vs 
Cosmology

DESI 2025：
mv<0.064 eV



Feature of Natural Xenon
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0.1%

ECEC DBD DBD



Most accurate Xe136 2vbb 
(rate/spec)!

arXiv:2512.04849

PRL accepted

39.1 kgyear of Xe136, best fit: 54k events!



Search for Xe136 0vDBD

arXiv:2412.13979

Lifetime

> 2.1 × 1024year 90% CL

Median sensitivity

2.7 × 1024year 



Race of Majorana neutrino 
mass

36

???



Bye bye PandaX-4T!

April 17, 2026



3820T 43T

Next future



PandaX-20/40T @ CJPL



Transporting Xenon to CJPL
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In fabrication
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Veto detector(s) for PandaX-20T

• 10 cm thickness JUNO liquid 

scintillator（LAB + PPO + 

bisMSB）in acrylic 

containers

• optical simulation: close to

90% neutron veto efficiency, 

about 20% gamma veto 

efficiency
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2.6 m

5.6 m



Time projection chamber(s)
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Photosensors

• Top and bottom PMT array 

design finalized 

• Low-radioactivity R12699 PMTs 

under production, with delivery 

scheduled for 2026 

• Assembly and system-level 

testing in progress
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500 MS/sDigitizers
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768-channel in PandaX-4T CJPL 3000-channel in TDLI



Cryogenics and recirculation46



Near future

• 2026.4-6 PandaX-4T decommissioning

• 2026.6-12 PandaX-20T infrastructure 

construction

• 2027.1-2027.6 PandaX-20T installation

• 2027.7-2027.12 PandaX-20T commissioning

• 2028.1- Physics operation
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Scientific potentials of a 40T detector
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Solar & astrophysical neutrinos

8B neutrino: from indication 

to precision measurement 

pp neutrino: competitive precision 

with low energy advantage

Neutrino magnetic moments: better 

than astrophysical observations



PandaX-xT timeline



THANK YOU!
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Baseline scientific potential of 20T
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FV 13 ton, ROI 1-10 keVee, 99.7% ER rejection FV 2.4 ton natural, 1% resolution


