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About Me

• From Singapore
• First-year PhD student (HPgTPCs) 

under the supervision of Prof. Xianguo 
Lu (卢显国) at the University of Warwick

• MPhys Physics with Theoretical Physics 
at the University of Manchester

• LTA at Shanghai Jiao Tong University 
starting October 2026
• Will be working on PandaX-20T upgrade 

with Prof. Junting Huang (黄俊挺) 
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Review of Particle Physics 2026, PDG 

The big ones – liquid noble element TPCs

LAr

LXe



PandaX – Particle and Astrophysical Xenon Experiment
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The PandaX-20T Detector
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MVETO (operational):
0.9 kton water Cherenkov 
detector
~265 8-inch PMTs

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

TPC (under construction):
Dual-phase LXe TPC
17t LXe sensitive volume
~600 2-inch + ~400 3-inch PMTs

IVETO (R&D):
0.5 m thick liquid scintillator 
jacket
Wavelength shifting fibres

OVETO

IVETO
TPC

MVETO
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What else can it do? 
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☺ 

 

134Xe - most stringent constraints!

136Xe



Solar Neutrinos
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First glimpse of neutrino fog!
PRL 133.191001

Solar 8B flux

with 2.2 tonne-years!
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First glimpse of neutrino fog!
PRL 133.191001

Solar pp flux

Solar 8B flux
Need to know well to see 
through the neutrino fog…with 2.2 tonne-years!

with 1.9 tonne-years!
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Plus more!

134Xe 𝟎𝝂𝜷𝜷 and 𝟐𝝂𝜷𝜷 decay

Solar 8B CE𝝂ENs Solar pp ER

SNEWS – Supernova 
Early Warning System Extensions to the SM



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

• Stay tuned!
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Open Meeting @ Huangshan, Feb 2026

Lab tour @ CJPL, Feb 2026



Backup Slides
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DM Sensitivity of PandaX-xT
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WIMP models!

Axions and ALP models!

Light fermionic DM models!



Time Projection Chambers

➢TPCs operate on principle of 
reading out a 2D slice of the 
detector continuously
➢Electrons from the primary 

ionisation are drifted onto the 
readout plane
➢Time coordinate is then projected 

into the z-coordinate
➢Full 3D track reconstruction!
➢Drift velocity, diffusion, etc. – tracking 

properties of TPC medium

MicroBooNE Collaboration. The MicroBooNE Technical Design Report. 
Tech. rep. 2012.
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OVETO (under construction):
4 kton water Cherenkov detector
~4000 3-inch PMTs
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MVETO (operational):
0.9 kton water Cherenkov 
detector
~265 8-inch PMTs

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

IVETO (R&D):
0.5 m thick liquid scintillator 
jacket
Wavelength shifting fibres

Prototype 
Testing 
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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: ℒ𝑖𝑛𝑡 = 𝑔 ( 𝐽𝜒 ෠𝒪 𝐽𝑁)
• ෠𝒪 - spin-dependent vs spin-independent interactions

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

local DM density

reduced mass
velocity, from 
observation + 

simulation

E-independent 
cross-sections

E-dependent 
form factors

𝑑𝑅

𝑑𝐸𝑁𝑅
=

𝜌

2𝑚𝜒𝜇𝑁
2 න 𝑑𝑣

𝑓 𝑣

𝑣
 (𝜎𝑁

𝑆𝐼𝐹𝑆𝐼
2 + 𝜎𝑁

𝑆𝐷𝐹𝑆𝐷
2 )
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Solar pp Neutrino Flux 
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Supernova Physics
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