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Dual phase xenon TPC

ü 3D pos. reconstruction ü ER/NR discrimination

NR

ER
Rejected

bkg.

Data

fiducial

volume

Sanford, LZ, 7ton LNGS, XENONnT, 6.5ton
See previous talk

CJPL, PandaX-4T, 3.7ton
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Development of PandaX

2021-2026 2027-2010-2014 2015-2019

PandaX-I 

120kg

PandaX-II 

580kg

PandaX-4T

3.7 tonne

PandaX-20T

2009

PandaXStart

PandaX: particle and astrophysical xenon detector
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PandaX-4T at CJPL-

2400m Yalong

River

CJPL

CJPL-II B2 Hall Ultrapure water shield

13 m (H) x 10 m (D)

Ќ900 m³

Ç 3-in PMTs: 169 top/199 bottom

Ç TPC: 1.2 m (H) x 1.2 m (D)

Ç Sensitive volume: 3.7-tonne LXe

CJPL-

TPC

6720m.w.e.
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Status of PandaX-4T

2020/11

ï

2021/04 

Commissioning (Run0)

95 days

2021/07

ï

2021/10

Tritium removal

xenon distillation, gas flushing, etc.

2021/11

ï

2022/05

Physics run (Run1)

164 days

2022/09

ï

2023/12

CJPL B2 hall construction

xenon recuperation, detector upgrade

Current 

Status

Physics run (Run2)

> 365 days

Recent

progress

Coming 

sooné
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Physics Reaches on PandaX-4T

DM

Neutrino

ɓɓ

Dark Matter

Majorana

Neutrino

Astrophysical

Neutrino

ü Run0+Run1 combined 1.54 

tonne -year exposure
Å WIMP

Å ALP and dark photon

ü Limits on the luminance of 

dark matter

PRL 134, 011805 (2025)

PRL 134, 071004 (2025)

Nature 618, 47-50 (2023) 

ü First indication of solar 8B neutrinos 

through CEvNS

ü First search of solar pp neutrinos in 

xenon detector

PRL 133, 191001 (2024)

CPC 48, 091001 (2024) 

ü First Xe -134 2vbb and 0vbb search from 

natural xenon detector

ü Leading Xe -136 0vbb constraints from 

natural xenon detector

PRL 132, 152402 (2024)

Sci. Bulletin 70, 1779 (2025)
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. Backgrounds in WIMP search

ü Background estimation

Significant reduction of Tritium from Run0 to Run1.

Run0

Run1
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. Constraint to WIMP

PRL 134, 011805 (2025)

Run0

Run1

V 1ů upward fluctuation with <8GeV, while 

downward fluctuation in high-mass region;

V Lowest exclusion reaches 1.6e-47cm2 @ 40GeV;

ü Result
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Type Paired US2

ROI
2or3 hit, 

60<S2<300PE
4-8 e-

Threshold ~1.1 keVnr ~0.33 keVnr

B8 CEvNS

Rate
Low High

Bkg rate Low High

Effective 

Exposure
1.20tonne-year 1.04tonne-year

VPaired + US2(unpaired S2)
(low bkg)   (low threshold)

S1 S2
(~10% eff) (~90% eff)

. Extend to low-energy region

ü Energy threshold

ü Backgrounds

¸ Micro discharge (MD)

¸ Cathode

ROI
single electron signalsô pileup

drop sharply

absence of z position

flat spectrum
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. Search for solar B8 neutrinos

üFirst indication of solar B8 CE NS signal

ÅSignificance: 2.64 sigma

ÅFitted flux (8.4 °3.1) x 106 cm-2 s-1 

Best-fit 8B yield

Paired: 3.5 °1.3events

US2: 75 °28 events

PRL 133, 191001 (2024)

Solar

B8

Be8      *

e
-

ɜ

Atmospheric

& Supernova

ɜfog
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. Search for light DM

DM-nucleon SI/SD cross section

DM-electron cross section
üReach leading sensitivities for 

~100 MeVLDM (LDM-escattering) 

~3GeV LDM (LDM-n scattering)

Phys. Rev. Lett. 135, 211001

Published 18 November, 2025.

PRL 130, 261001 (2023)

ρπ ÃÍ

ρπ ÃÍ

ρπ ÃÍ

2.5~5.0GeV 1.0~5.6GeV 1.0~4.1GeV
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. Search for Majorana neutrinos

2ɜɓɓ decay 0ɜɓɓ decay
üXe-136 0ɜbb

Å44.6 kg yr  Xe136 (run0+run1)

ÅὝȾ 2.1Ö1024
 
yr90% C.L.

Sci. Bulletin 70, 1779 (2025)

natural Xe 
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Next generation: PandaX-20T & xT

PandaX-20T

PandaX-xT

PandaX-4T

üMulti -physics targets

ÅEnergy range 100eV ï10MeV

üEstimated timeline

Å2026: move to CJPL and 
assembling

Å2027: commissioning

~43 tonne

sensitive volume

Prototype test at TsugDdaoLee institute

arXiv:2402.03596, SCPMA 68, 

221011 (2025)



14

Summary

VMulti -physics goals 

achieved;

Dark Matter

Majorana

Neutrino

Astrophysical

Neutrino

üContinue data taking until 

the beginning of 2026;

üNext stage 20T is planned 

to be online in 2027!

PandaX-4T



Thank You for your attention
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backup

Accidental coincidence(AC) background

Isolated S1s Isolated S2s

Random pair

event selection

AC S1-S2 distribution, and 
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backup

Surfacebackground

S1

S2

S1

Å

S2

Liquid

Gas

absorbed

P
T

F
E

S2 decreases

Po210

Wall model: the model of S2-S1-

r near the wall

expected count  ὔ ὔ ὶzȾ
S1-S2 distribution
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backup

Neutronbackground
Combine 3 methods to estimate:

GEANT4 + signal model high energy ɔ / neutron ratiomulti-scatter / single-scatter ratio

WIMP SS n SS

n MS

NR events

é

ὔ ὔ ὶzȾ

Xe131

n

Xe132

ɔcapture

ὔ ὔ ὶzȾ
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backup

V Spatially and Timely uniformly distributed ;

Run0

Run1

NR median

NR 99.5% boundary

ER 5%-95% CL

V 24 (12+12) in Ref. region

while expecting 20;

Unblinded data
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backup

WIMP results
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backup

Åwimp vs Paired&US2

low threshold channels

traditional wimp analysis
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backup
Bkg in S2only

MD background:

ÅSmall charge

ÅRelated to single electron (SE) rate

ÅPosition relation with previous large S2

ÅSpectrum get from deadtime region where SE rate is very high, 

use 2.5-4 nEas control region

Dt from large S2

d
e

a
d

ti
m

e

control region
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backup

ÅMD sample

ÅWe find that MD rate is related with single electron(SE) rate, so we get MD 

samples from deadtime region where SE rate is very high

ÅThe sample in deadtime is consistent with the MD events in livetime

ÅMD events in livetime are from high US2(2.5-3nE) rate runs 

Charge distribution Width distribution
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backup

ÅDifferent small control regions divided by 

S2 charge and width give systematic error

ÅSpectrum with total statistic give the 

nominal value and statistical error

Estimation Run0 Run1

Result 25 3 20 4

Statistical error 6.5% 6.4%

Systematic error 10.6% 16.9%

ὲέάὭὲὥὰ= 
ͺ ͺ ͺ

ͺ ͺ ͺ
ὲόᾴὨὥὸὥᾭὲͅὧὶ ὶέὭ: 4-8nE ὧὶ: 2.5-4nE 
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backup

Bkg in S2only
cathode background

ÅWide charge spectrum
ÅRelatively large S2 width compared with physical events 

ÅSpectrum obtained from paired S1-S2 cathode events, using 11-15 nE as control 
region

control regionrun0 set2

run0 set45



26

backup

ÅCathode sample

Run0 efficiency Run1 efficiency

%ÆÆÉÃÉÅÎÃÙȡ
ίὩὰὩὧὸὭέὲὧόὸ

ίὩὰὩὧὸὭέὲὧόὸύὭὸὬὰέέίὩύὭὨὸὬὧόὸ

ÅUse paired cathode events as background sample

ÅSimulate events at the bottom of detector, these samples are consistent with paired 

cathode events

ÅTo reduce spectrum statistical fluctuation, use the spectrum under a loose width cut, and 

then apply corresponding efficiency from waveform simulation to it

Cathode drift time distribution

run0 set2
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backup

Estimation run0 Run1

Result 100 24 104 21

Statistical error 12.4% 11.4%

Systematic error 18.1% 13.9%

Efficiency error 10.6% 9.4%

ÅSpectrum with different S1 range give 

systematic error

ÅSpectrum with total statistic give the 

nominal value and statistical error

ÅDifference of results given by efficiency from 

data and simulation give efficiency error

ὲέάὭὲὥὰ= 
ͺ ͺ ͺ

ͺ ͺ ͺ
ὲόᾴὨὥὸὥᾭὲͅὧὶ ὶέὭ: 4-8nE  ὧὶ: 11-15nE 

Run0 spectrum Run1 spectrum
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backup

B8 results
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backup

LDM



30

backup

LDM result
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backup

Xe136
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