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® PandaX-4T Overview
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Distillation Electronics and Cryogenics and Clean Room Xenon Gas Storage System




® PandaX-xT background * PANDA H

PARTICLE AND ASTROPHYSICAL XENON TPC

 Purity liguid xenon target, high light & charge yield;

* Low background leads high sensitivity

Electronegative , Purification Radioactive Distillation
Impurity _ System Impurity System
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« Absorb photon « Krypton-85 (Beta decay ~ ° Radon-222 generated from
to effect detector half-life of 10 years) the decay of uranium and
sensitivity e Even small amounts could thorium inside the detector

e Detector effect detector sensitivity ° Minuscule amount could
requirement: « Detector requirement: effect detector sensitivity
~1ppb Kr<1lppt » Detector requirement:

Rn ~uBqg/kg level



® PandaX-4T Distillation System * PANDA K

PARTICLE AND ASTROPHYSICAL XENON TPC

Structured packing M-T diagram for Kr removal
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- Distillation method for the LXe intrinsic background

- -V ,f Kr&Rn removal;
_» ~108reduction factor for Kr removal with 10 kg/h;

’ » Reversed operation mode working for Rn removal

' ,,m Kr concentration in TPC ~0.33+0.22ppt(best achieve



® PandaX-4T Distillation System

e Tritium Reduction ~3
« Combine with TPC circulation flushing via getter

o Tritium Concentration decreases from 3.6 x 10~%*mol/mol to 5.9 x 10~2°mol/mol.
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® PandaX-4T Distillation System

* Rn Reduction of the distillation tower >190 (25Bq level)

222Rn activity [Bq]
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222Rn activity [Ba]
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PARTICLE AND ASTROPHYSICAL XENON TPC
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® PandaX-xT Requirements

« Kr Concentration: 2nBg/kg(10-1* mol/mol)
« Rn Concentration: 0.5uBg/kg (5X10-26 mol/mol)

Distillation System

Flow rate [kg/h]

Reduction factor

Kr 10 30
Rn 56.5 856
Kr 10° 108

Rn 2.2 for 4t 3.3 for 47t



PARTICLE AND ASTROPHYSICAL XENON TPC

NPT 7, ®
® PandaX-xT Kr removal Distillation System &t PANDARA
* Flow rate: 30kg/h

« Expected Kr reduction: 108

« Commissioning run is completed: 850kg Xe is distillated
E Kr concentration of raw Xe is 2ppm
« Kr concentration of product Xe is <8ppt (limited with

the measurement capability )
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Temperature, pressure and flow rate during distillation process
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® PandaX-xT Rn Removal Distillation System &t PANDARA

i - Flow rate: 856kg/h (liquid 5lpm)

« Expected Rn reduction in TPC: 3.3 for 47t

o Status: Under construction

« Key technology of 22kW cooling power recycle

R&D system is under commissioning run.

« 11kW cooling power recovery is reached

reboiler

5 TPC
Liquid Xenon Pump

PandaX-xT Rn removal
Inner tower distillation flow chart Cooling power recycle R&D system




® Discussion Points

TPC Kr concentration still at ppt level after three times offline distillation

Item Design goal Current status Challenge level

Low background cryostat Thin-walled Cu Low background SS *
LXe TPC 26 m (@) x 3.0m (H) 1.2m (@) x 1.2 m (H) * %
Photosensor array 10 mz, high QE, low noises, fast 3 mz, R11410 37" PMT *

Readout electronics Cold and low background Custom digitizer, outside, 500 MS/s * * Kk
Energy resolution at 2.5 MeV 1% 1.9% *
85Kr background 2 nBg/kg 60 nBg/kg * *
~=“Rn background 0.5 uBg/kg 5 uBg/kg * %
Cryogenics & recirculation 500 slpm gas (2 lpm hquid) 150 slpm gas *

IVETO 200 keV threshold Under R&D * * %




Thank You !



