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Layout of CJPL-I
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Current Status of CJPL—\

CDEX experiment PandaX Jinping neutrino Low-background gamma spectrometer

O Physics experiments:
* 2 dark matter experiments: CDEX, PandaX
* 1 neutrino experiment: Jinping Neutrino experiment
O Low background counting facilities:
3 low-background gamma spectrometers



Low-background gamma spectrometer

GeTHU, low background gamma spectrometers in CJPL-I, designed for
material screening for dark mater experiment..

CJPL-I low background facility GeTHU-| GeTHU-II



.. Layout of CJPL-II
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CJPL-Il construction and current status







DURF introduction

* Deep Underground and ultra-low Radiation
background Facility for frontier physics
experiments(DURF) is one of the 10 prior projects
of National Major Science & Technology
Infrastructure.

* CJPL-Il was selected to build DURF, and the proposal
approved in the Dec.13, 2018, ~177 million euros.
* DURF would involve:
* Three Shielding devices for different experiment
* Low background counting facilities
* Ultra pure copper production devices
* Crystal growth and process

Service tunnel



URF in CJPL-II

1577 2511 1

No.2 Gateway Auxiliary Gate No.1

20
Auxiliary Gate No.2 No.1 Gateway HEKBEE Draining Tunnel
i

— 2SHHBIREIE No.2 Auxiliary Tunnel
REEERGE Middle Connecting Tunnel - 1S4HBIR%E No.1 Auxiliary Tunnel

RS HHEA REMREB ) ARSZREEC FRSMRXED
N Service Tunnel A Service Tunnel B Service Tunnel C Service Tunnel D
: T rwEYELE [g : Kz

® Al @ A2 i (EERARR |€ By

. Il EC
R{kmiE r ] LE B LN
OB 2 BL )| Shielding e b1 i D2 .| %RF
EPHFRE Lt i i
Tit | e CEEKRR g
Crystral  Water

LBF

growth  Shielding
facility



A large water shielding vessel
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Prepare for LXe/LAr experiments shielding:
« Size: L27Tm*W15m*D13m
 Volume: 4500m?3 pure water
« Gamma background: 10-° cpkkd@2MeV

Large Water shielding vessel in B2 Hall



A large liquid nitrogen shielding vessel
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®: 13m x 13m

Experiment Hall Pit Size: L Liquid nitrogen
14m(H) x 14m(w) x 65m(L) ®: 18m F
H: 18m

Prepare for HPGe experiments in C1 hall:

» \essel Size:¢16.4m*H20m(outer), ¢p13m*H13m(inner)
« Volume: 1725m3 liquid nitrogen

« Gamma background: 10-8 cpkkd@1-3keV.

« The Liquid Nitrogen tank is now constructing.



A Polythene Shielding Room
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Prepare for demo/prototype experiment and Low background facility in C2 hall:
* Room size: L38m*W6m*H4m(inside),

« Radon reduction Air input

« Additional lead, OFHC copper could be used inside the PE room.



Low Background Facility

One HPGe Array:

* 5 ULB-HPGe detectors s s L
* 10 coaxial p-type

4 OFHC. COpPET, lead * 2 coaxial n-type
shielding; « 2 well-type
* MDA: ~10uBg/kg * 1 ultra-low energy

* OFHC copper, lead shielding;
* MDA: ~1.0 mBg/kg



Low Background Facility
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Include some additional instruments:
* 2 alpha ultra-low background counting devices
* Detection efficiency:>90%
* Background counts rate:< 0.0001 alphas/cm?/h
* 2 liquid scintillator spectrometer
* 2 high resolution I[CP-MS



Timetable
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Aug. 2019, preliminary design completed:
Dec. 2019, engineering project bidding;
Jun. 2021, civil engineering completed:
Sep. 2022. Shielding projects completed:
Dec. 2022, Project completed.




[l. Summary

* A new low-background facility, DURF, would be constructed in
CJPL-1l since 2019.

* DURF can provide three different shielding conditions for
DM/0Ovbb experiments.

* Some ultra-low background counting devices would be equipped
In DURF project and could be used for material screening, sample
measurements.
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