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® PandaX-4T Overview %* pAaNDA Y
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Xenon Emergency
Recuperation System

Distillation Electronics and Cryogenics and Clean Room Xenon Gas Storage System
Tower DAQ System Circulation System
i |
\_ /

Water Shielding Tank ———®
®: 10m
H: 13m

Dual-Phase Liquid/Gas
Xenon Time Projection o
Chamber (TPC)




® PandaX-4T background +* PANDA H
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 Purity liquid xenon target, high light & charge yield;

« Low background leads high sensitivity

Electronegative , Purification Radioactive Distillation
Impurity — System Impurity System
N 2 0 H 2 O
2

CHy CO;

e 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

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

Rn ~uBg/kg level



® PandaX-4T Purification system

Electron lifetime bottom [us]
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Ref. the maximum drift time ~ 840 ps
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BB irculation

.

Two loops
Max flow rate: 150 SLPM in total



® PandaX-4T Distillation System * PaNDA Y
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Structured packing

Gas Phase y*' [molimol]

10" 10" 10 102 10" 10" 10° 10° 107 10° 10° 10* 10°

Liquid Phase x* [mol/mol]

- Distillation method for the LXe intrinsic background
=5ews  Kr&Rn removal;

—

- ~106 reduction factor for Kr removal with 10 kg/h;

« Reversed operation mode working for Rn removal

* Product Kr concentration ~0.52ppt



® PandaX-4T Distillation System

222Rn activity [Bq]

Rn Reduction of the distillation tower >190

Tritium Reduction ~3
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Rn injection
w. Distillation
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® PandaX-xT Requirements e PANDA A
« Dark Matter: 1keV~10keV

 Electron life time: 7ms == electronegative impurity concentration: <1ppb

« Kr Concentration: 2nBqg/kg(10-14 mol/mol)
 Rn Concentration: 0.5 Bqg/kg (5X10-26 mol/mol)

Purification System Distillation System
Purification
speed 150 500 Flow rate Kr 10 30
[SLPM] [kg/h] Rn 56.5 856
Electron drift : Kr 106 108
time [ms] 0.84 ; Reduction
factor Rn 2.2for 4t 4 4for30t




® PandaX-xT Purification system

#] Vacuum

Pumping

AN

L filter

"
~ o
( cryogenic O2 Removal }
)

Gas xenon purification system ) Et?rr?pmetal diaphragm | jquid xenon purification system
 Flow rate: 500SLPM « Low outgassing * Flow rate: 2LPM

« Expected electron Lifetime: 4ms « Flow rate ~200SLPM « Expected electron Lifetime: 7ms
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® PandaX-xT Distillation System 2 * PANDA K
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| | Throttle Valve
| |

1 —
5 TPC
PandaX-xT Rn removal
distillation flow chart
* Cooling power recycle: 22kW
* Low temperature refrigerant
throttling refrigeration circulation
» Carbon tetrafluoride: R14
hdaX ﬂ’ i PandaX-xT Rn rem al
distillg ||" ii' :"x OVRY distillation system
- Flow rate: 30kg/h " - Flow rate: 856kg/h (liquid 5lpm)

o Expected Kr reduction: 108 ° EXpeCted Rn reduction in TPC: 4.4 for 30t



® Summary and outlook 7, ®
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 PandaX-4T is one of the new generation multi-tonne xenon
experiments (operation until 2025);

 PandaX-4T purification system flow rate is 150SLPM max in parallel, the
max drift time 840 us

« PandaX-xT purification system flow rate is 500SLPM max, the liquid
purification circulation is added, the drift time of 7ms is expected

« PandaX-4T distillation system Kr reduction 10¢with 10kg/h, Rn reduction 2.2
with 56.5kg/h for 4t xenon

« PandaX-xT distillation system Kr reduction 108 with 30kg/h, Rn reduction 4.4
with 856kg/h for 30t xenon
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