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CJPL Site and Jinping-II Hydropower Station

Diversion tunnel x 4

Drainage tunnel

Traffic tunnel x 2

Intake

Hydropower 
station

CJPL-I

CJPL-II

 Seven high pressure tunnels: two auxiliary tunnels, one 

water drainage tunnel and four headrace tunnels

 Background radiation of marble is less than 1/100 of nature 

radiation

 Maximum overburden of 2525 m and principal stress of 

70MPa by back analysis

 Average length of 17.7km with two curves in the end, good 

for comic radiation shielding.
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The Layout of CJPL-I

Main Hall

Access Tunnel

Main hall: 6.5*6.5*40m
Total Volume: ~4000m3



1st meeting of CJPL 

international advisory 

committee 

Dig the tunnel for CJPL-I,July 2009



The main hall of CJPL in June 2010



CJPL-I – Dark Matter Experiment

Access TunnelPANDA-X

Low Bkg
Facility

Electronics
CDEX



Ventilation System for CJPL-I (2011)
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Current Status of CJPL-I



Radiation Environment in CJPL

2015/5/13

Humidity: 37%; Temperature: 21℃。
Rn average: 34±7Bq/m3(2.6×10-1μJ/m3)
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Auxiliary tunnel A
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CJPL：laboratory with low background radiation

Convenient traffic condition

Large equipment can be transported into the lab by truck

Staffs and visitor can get into the lab by car

The deepest lab by rock cover in the world

Equal ~7000m water shielding

Lowest background cosmic radiation（<70 counts/m2.y）

Lowest background radiation 

The best underground lab with best rock (marble) cover condition and lowest 
background radiation level

Without any high-energy radiation isotopes in the background radiation, easy 
for shielding

Facilities

Stable electric power and communication supply 

Good condition for Logistics services

Professional engineering staff

19



Preliminary Design of CJPL-II

2015/5/13
21

CJPL-I

Rock Work 4000 m3 210000+131000m3

Electric Power 70x2 kVA 2000x2 kVA

Fresh Air 2400 m3/h 15000x3 m3/h

Traffic 

Tunnel B

Headrace 

Tunnels

2# Tunnel

1# Tunnel

Water drainage 

tunnel

Traffic 

Tunnel A



Preliminary Design of CJPL-II

2015/5/13
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Connecting 

Tunnel

Link Tunnel

Emergency 

tunnel

4x Lab Halls

（130 x 12 x 12 m3）



General Drawing



Render Picture of Lab Hall



Render Picture of Tunnel



Ventilating System



Design of pipe system
Diameter Ø1000mm Ø800mm Ø700mm Ø500mm

Length of 

pipes

11 km 2 x 11km 3 x 11km 5 x 11km

Power of 

main fans 

units

1 x 180kVA 2 x 100kVA 3 x 80kVA 5 x 50kVA

Trucks 

required

350 400 450 350

Weight per 

9m

1 x 1.4 ton 2 x 1.1 ton 3 x 0.9 ton 5 x 0.6 ton

Prices of 

pipes (only)

US$ 7M US$ 10M US$ 12M US$ 10.5M



CJPL-II Construction Process

2015/5/1334/32

• 2012. 12 CJPL-II decided by committee

• 2013.3 Space requirement confirmed

• 2013.9 Relevant engineering research of CJPL-II

• 2014.4 Reported estimate cost and approved in 2014.6

• 2014.8 THU Signed contract with Yalong river company 

• 2014.6.16 Yalong river company started tender process：

– End of September: release the tender

– End of October:  confirm the construction company

– December: Sign the contract, confirm payment, construction preparation

– 2015.2: Start construction 

– 2015.8: Finish the civil work

– 2015.12: Delivery to Scientist



CJPL-II Construction site，Dec 2014 



CJPL-II Construction Complete Schedule

1#Lab Hall

~60% 1st stage 

digging planning

2#Lab Hall

10% 1st stage 

digging planning

3#Lab Hall 

100% 1st stage 

digging planning

4#Lab Hall

~25% 1st stage 

digging planning

3# Connecting 

tunnel completed! 4# Connecting 

tunnel completed!

1# Connecting 

tunnel completed!

2# Connecting 

tunnel completed!

1st constructionadit supporting construction completed! 

Upon to the end of April 2015



Rock burst and collapse during Construction 

	

rock burst after digging in Hall 4# 
	

Dealing with the collapse 



CJPL-II Radioactivity Background Control 

some coal ash from electric power plant 

and some nano-additive  were  as concrete 

building material during the tunnel 

construction.  

Need to control the raw material of concrete!  

Radionuclide Coal Ash Rock 

238U 123.92±37.18 12.45±3.11 

232Th 118.6±23.79 0.41±0.03

40K 356.73±71.35 9.84±2.46

Comparison of radionuclides concentration(Bq/kg)



CJPL-II Radioactivity Background Control 

The components of concrete: water, cement and aggregate. The mass ratio in 1 m3

concrete would be 1:2:12( at this moment).

Blue: 20cm rock.

Red/Green: concrete 20cm

rock/concrete thickness: 20cm 

simulation model

gamma spectrum of simulation results 

when the concentration of 238U 

in the cement less than 3.0

times than that in the rock, the 

gamma background would be 

increase less than 50%.



CJPL-II Radioactivity Background Control 

GeTHU, low background gamma spectrometers in CJPL-I, 

designed for material screening for dark mater experiment. All 

the raw material used during construction of CJPL-II should be 

investigated by GeTHU. 

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



CJPL-II Radioactivity Background Control 

silica limestone iron ore stonetitanium gypsum

CaSO4·2H2O

iron ash 

raw coal from Xinjiang 

Gamma spectrum of raw material by GeTHU



CJPL-II Radioactivity Background Control 

customized Moderate 

heat cement 

gamma spectrum of different cement by GeTHU

--green： ordinary cement (20150210)(~4 times)

--blue： moderate heat cement(<1.5times)

--red：rock sample(base line)；
--purple:  ordinary cement (20150208)(3-4time)



CJPL-II Radioactivity Background Control 

nano-addative material sampling and 

gamma spectrum by GeTHU(red: 

rock sample baseline; green: nano-

addative)

nano-addative material sampling and 

gamma spectrum by GeTHU. The 

upper is 10 times to rock sample and  

can’t used in CJPL-II construction



Point Contact Germanium Array 

Dark Matter Experiment in CJPL

•CDEX has started CDEX-1 

experiment, and the first physical 

results has been published, two new 

results submitted to PRL and PRD. 

•CDEX-10 (PCGe+Lar AC ) is testing 

at ground laboratory and plan to 

ship to CJPL in 2015.

•CDEX-1T multi-purpose experiment: 

Related technologies has been 

exploited including background 

understanding, detector fabrication, 

crystal growth, electronics and so 

on. 

CDEX-1T plan



Liquid Argon Dark Matter 

Experiment in CJPL-II

Construction of Detector in CJPL-II

 Outer sector (14x14x14m3 ): Water 

Cerenkov detector

 Middle sector in SS tank (9x9x9m3 

): Liquid scintillator detector for 

neutron veto

 Inner sector (6x6x6m3): Two phase 

TPC with Underground Ar



Liquid Xeon Darkmatter 

Experiment-PANDAX in CJPL-II

PANDAX Develop a:

• high-energy resolution 

(0.5-3%FWHM)

• low-background(10-3 

c/keV kg yr)

• large size(3~4 m3)

• high-pressure(10-15bar) 

Xe136 gas TPC



Jinping Neutrino Experiment

Two modules 1k-ton water 

based scintillator detectors

1) Best neutrino lab in the 

world

2) 24m in diameter, 35m in 

high

3) Physics motivation

• Solar neutrinos

• Supernova neutrinos

• Geo-neutrinos

• Atmospheric & 

accelerator neutrinos    

Inner vessel R = 7 m

Fiducial mass = 1 kton



JINPING Underground Nuclear Astrophysics

（JUNA）Experiment

JUNA experiment aims at 

direct measurement of 

(α,γ), (α,n) reactions in

hydrostatic helium burning 

and (p, γ), (p, α) reactions 

in hydrostatic hydrogen

burning, and will provide 

key input of nuclear  

physics for understanding 

evolution of stars and 

origin of elements.
JUNA Accelerator concept design



IV. Summary

• CJPL will be first-class underground 

laboratory in the world.

• CDEX and PANDAx experiments has been 

running in CJPL-I and the preliminary 

experiment results inspiring;

• CJPL-II are constructing currently, and would 

be finished in 2016. Some experiments have 

been proposed in CJPL-II.



Thank !
Welcome to CJPL

Prof. Jianmin Li

Email: leejm@tsinghua.edu.cn

Cell phone: +86-13911239065

Dept. of Engineering Physics

Tsinghua University


