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PandaX — Particle and Astrophysical Xenon Experiment
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PandaX — Particlel
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PandaX — Particle and Astrophysical Xenon Experlment
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PandaX - Particle and Astrophysical Xenon Experiment

PandaX-II 132 ton-day 10745}

49 i 1 1 1
L AR L PandaX'4T i 10 102 103 104 105
(1 20 kg) 10 10? 10° 10* WIMP mass (GeV/c?)

o g

- PandaX-II 132 ton-day sensitivity )

2 108 PandaX-II 2017 =

g S PandaX-I1 2017 sensitivity g

g —— LUX 2017 2 1074}

@ 10~*fh —— XENONIT 2018 2

g S _47

g g 107}

i —45 Q

s 10 2

= =

9 =

2014 £ . B S

= 107 -~ eutrino floor

2 2020 (Ciaran A. J.O'Hare 2021)
—
v

PandaX-l ~

10—47 1

WIMP mass (GeV/c?)

2009 —

e 2016 v . -
Collaboration _": 3 T — o

3 3 E i ——— XENONNT 2023 202
E .l b PandaX'" L —— 1z2023 7
5 104 : =10 . N -
= E E 2 == This work {(—1a PC limit) L
S E E =} -

formed {3 1 (580kg) PandaX-xT
' E = %
o [ PandaX-i 2015 3 g 107 B .
5
s 10 - — fﬁ:cz)::;o. 2012 = £ 20T FI rst Stage
g F . 3
= [ —— Darksides50 — 2
%1&“; wr CRESST-1i now 3 o 1074
H [ = CDEX 2014 = 2
Ll o E 2
F = 7] 47
— | B 10
o T OREET R . .
3 4 586782910 20 30 40 50 6070 1P 10! 10? 10° 104
WIMP mass (GeV/c) WIMP mass [GeV /c?]

CONSTRUCTION
S

2026 August 24, Abingdon Hong-Kai Tan [k g, Warwick 9




The PandaX-20T Detector

OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs

MVETO (operational):
0.9 kton water Cherenkov

detector
~265 8-inch PMTs

IVETO (R&D):

0.5 m thick liquid scintillator
jacket

Wavelength shifting fibres

TPC (under construction):
Dual-phase LXe TPC

17t LXe sensitive volume

~600 2-inch + ~400 3-inch PMTs

OVETO

MVETO

IVETO
TPC
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The PandaX-20T Detector

OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs

MVETO (operational):
0.9 kton water Cherenkov

detector
~265 8-inch PMTs

OVETO

MVETO
IVETO
TPC

What else can it do?

IVETO (R&D):

0.5 mthick liquid scintillator
jacket

Wavelength shifting fibres

TPC (under construction):
Dual-phase LXe TPC

17t LXe sensitive volume

~600 2-inch + ~400 3-inch PMTs
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Search for Xe Ovp 5

Atomic Mass Difference (MeV)
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134Xe - most stringent constraints!
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SI WIMP-nucleon cross section (cm?)

First glimpse of neutrino fog!
PRL133.191001

Solar Neutrinos
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Yingxin Zhang !
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First Indication of Solar *B Neutrinos through Coherent Elastic
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Solar Neutrinos
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Solar pp flux

Solar Neutrinos i »
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4 N[O )
Plus more! . —
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Conclusion

* PandaX-xT 20T first stage scheduled
for first physics run in Jan 2028

* Once completed, it will be the
largest DM direct detection
experiment in the world

* Breathtaking wealth of physics to be
explored at PandaX

e Stay tuned!
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SI WIMP-nucleon cross section (cm?)

DM Sensitivity of Pandax-xT

WIMP models!
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Time Projection Chambers

»TPCs operate on principle of N/l Y 2
reading out a 2D slice of the S \
detector continuously SR

»Electrons from the primary 2l %
lonisation are drifted onto the il
readout plane - il

»>Time coordinate is then projected s 0
i nto t h e Z- C O O rd i n ate MicroBooNE Collaboration. The MicroBooNE Technical Design Report.

Tech. rep. 2012.

> Full 3D track reconstruction!

» Drift velocity, diffusion, etc. —tracking
properties of TPC medium

2026 August 24, Abingdon Hong-Kai Tan [k g, Warwick 21



The PandaX-20T Detector

OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs
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The PandaX-20T Detector

OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs

MVETO (operational):
0.9 kton water Cherenkov

detector
~265 8-inch PMTs
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The PandaX-20T Detector

OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs

MVETO (operational):
0.9 kton water Cherenkov

detector
~265 8-inch PMTs

IVETO (R&D):

0.5 mthick liquid scintillator
jacket

Wavelength shifting fibres

2026 August 24, Abingdon
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The PandaX-20T Detector

OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs

MVETO (operational):
0.9 kton water Cherenkov

detector
~265 8-inch PMTs

IVETO (R&D):

0.5 mthick liquid scintillator
jacket

Wavelength shifting fibres

TPC (under construction):
Dual-phase LXe TPC

17t LXe sensitive volume

~600 2-inch + ~400 3-inch PMTs
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Spin-independent

Spin-dependent (neutron-only)

Spin-dependent (proton-only)

= 90%CL upper limit
B +lo

2 4 6 2 3 4 5
DM mass [GeV] DM mass [GeV] DM mass [GeV]
Hong-Kai Tan [k g, Warwick
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Dark Matter

* Rotation curves, galactic cluster collisions, CMB
power spectrum

* Weakly-interacting massive particles (WIMPs) - DM
candidate

* Theoretically motivated, relic density, detector/collider
accessibility

* Direct detection: main detection channel - WIMP/DM-
nucleon interactions produce nuclear recoil (NR)

* Also novel electronic recoil signatures (NERS)

» Generic interaction: L, = g (J, 0 Jy)

« 0- spin-dependent vs spin-independent interactions

* Important! Xenon is sensitive to both, argon only spin-
independent (at leading order)

2026 August 24, Abingdon Hong-Kai Tan [k g, Warwick
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Solar pp Neutrino Flux
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Supernova Physics
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GPS ...
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