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As an immediate upgrade to PandaX-4T, the PandaX collaboration is planning the 

deployment of the next-generation detector, PandaX-20T. The liquid xenon will be housed 

in a titanium double-walled cryostat with an inner diameter of 2 m and a height of 3 m (see 

Figure 1). The time projection chamber (TPC) field cage will enclose a sensitive volume of 17 

tons of xenon nominally. 

 

The photodetector system consists of two phototube arrays positioned at the top and bottom 

of the TPC. The top array includes 616 Hamamatsu R12699 PMTs, each featuring 2”x2” metal-

channel-plate multi-anode structures (1”x1” per readout channel). The bottom array consists 

of 433 3” Hamamatsu R11410 PMTs. High-voltage supply lines and analog signal lines will 

be transmitted via custom high-density low background cables and feedthroughs. Each 

channel will be independently read out using a 500 MS/s digitizer operating under 

"triggerless" mode. 

 

The cooling tower can deliver a total 1.5 kW of cooling power at the liquid xenon temperature. 

Liquid xenon will be directly stored and filled in/recovered from the cryostat. Both liquid and 

gas xenon will undergo recirculation processes to remove electronegative impurities, with 

maximum flow capacities of 16 tons/day (liquid) and 3 tons/day (gas). A krypton distillation 

tower and a radon distillation tower will simultaneously operate and connect with the 

recirculation loop. These towers aim to maintain a baseline natural krypton concentration of 

0.1 ppt (mole/mole) and a background level of 0.5 μBq/kg for 
222

Rn decays in the TPC. 

 

To suppress and tag gamma and neutron backgrounds, the titanium cryostat will be 

surrounded by liquid scintillator modules with a 10 cm thickness. The entire detector assembly 

will be located at the center of a 900 m3 stainless steel tank filled with ultrapure water. This 

tank will be instrumented with 8” photosensors to function as a water Cherenkov detector. 

 

Figure 1: Schematic setup of PandaX-20T and the water cerenkov veto detector. For clarity, the 

veto scintillator modules and 8” photomultipliers in the water tank are not shown. 



 

The development of the PandaX-20T subsystems is well underway at the Tsung-Dao Lee 

Institute in Shanghai. Modifications to the B2 Hall at the China Jin-Ping Underground 

Laboratory are required to host PandaX-20T. Once completed, the infrastructure will also be 

suitable for hosting the future PandaX-40T experiment. The installation and commissioning 

of PandaX-20T are expected to commence in 2027. 

 

The operation plan for PandaX-20T remains flexible, allowing for opportunities to implement 

moderate upgrades. The current cryostat design allows an approximate 20% increase in xenon 

volume. We may further upgrade the cryostat to achieve even lower background levels. The 

eventual upgrade to PandaX-40T will proceed once sufficient funding is secured. 

 

The scientific projections for PandaX-20T are presented below on dark matter (DM), 

neutrinoless double beta decay (NLDBD) of 
136

Xe, and solar 
8
B neutrino measurements. 

 

 

Figure 2: Projected 90% C.L. exclusion sensitivities (red dashed curve) of PandaX-20T to spin-

independent DM-nucleon interaction estimated with a cut-and-count method, assuming a 

conservative energy range cut from 1 to 10 keV (electron-equivalent), a fiducial volume of 

approximately 13 tonne, a 99.7% ER rejection power, a 50% NR acceptance, and an exposure of 80 

tonneyear. For comparison, past experimental constraints from XENONnT (2025) and LZ (2025), 

the sensitivity of the future 200 tonneyear sensitivity from PandaX-40T, the electroweak multiplets 

dark matter predictions from EPJC 82, 1, 31 (2022), and the “neutrino floor” defined in PRL 127, 

251802 (2021) are also overlaid.  

 



 
Figure 3: Projected 90% C.L. sensitivity and 3 discovery potential to NLDBD half-life as a function 

of exposure time for PandaX-20T, assuming a fiducial mass of 2.4-ton natural xenon and a 1% 

energy resolution @ Q value. The dashed line indicates the present KamLAND-Zen limit (2025). 

 

 

 

Figure 4: The projected precision for measuring solar 8B neutrino flux via coherent elastic neutrino-

nucleus scattering with PandaX-20T, based on an 80 tonneyear exposure and an energy 

threshold of 1 keV (nuclear recoil equivalent) of 1% efficiency. This estimate assumes that the 

number of accidental background events equals to the number of 8B neutrino events. Solar 

neutrino measurements by SNO (2013) and the standard solar model predictions for the high and 

low metallicity are overlaid for comparison. 

 


