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Å Shenzhen, southern China; ~55km to HK.
Å very powerful nuclear power complex:
ï Daya Bay NPP (nuclear power plant)
ï Ling AoNPP
ï Ling AoII NPP (start to run in October 2010)

Å adjacent to mountain
ï easy to build underground labs with tunnel 

access.
ï sufficient overburden to suppress cosmic 

rays.

where is Daya Bay

Daya Bay NPP 2x 2.9GW Ling Ao NPP 2x 2.9GW 
Ling Ao II NPP 2x 2.9GW 
ready by 2011
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Shenzhen

Hong Kong
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http://news.china.com.cn/rollnews/2010-06/08/content_2568539.htm


WANG Meng Nu2010 Athens 3

baseline(m) DYB site LA site far site

DYB cores 363 1347 1985

LA cores 857 481 1618

LA-II cores 1307 526 1613

overburden



Åmodularized identical 
antineutrino detectors(ADs)
ï4 for far site,  2 for each near site

ÅADs immersed in a water pool, 
serving dual purpose:
ïattenuate ambient neutrons as 

well as gammas
ïequipped with PMTs as a water 

Cerenkov detector

Åwater pool covered with RPC 
detector for redundant cosmic 
muon detection
Åwater pool + RPC = muon veto
ï cʁombined> (99.50 °0.25)%

detector system
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Å 3-zone cylindrical module
ï inner acrylic vessel (IAV), 20ton 0.1% Gd-doped 

LS, antineutrino target
ï outer acrylic vessel (OAV), 20ton LS, containing 

escaped gammas from IAV
ï stainless steel vessel (SSV), 40ton mineral oil, 

radiation shielding

Å top/bottom reflectors to increase photon 
collection

Å 192 8έ PMTs/module
Å energy resolution: 12% at 1MeV

antineutrino detector

~12% / E1/2
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total weight: 110 ton

calibration system

PMT

inner acrylic vessel
(3m ˒ xH)

outer acrylic vessel
(4m ˒ xH)

stainless steel vessel

bottom reflector

top reflector

5m

5
m

mineral oil

LS

Gd-LS



prototype at IHEP
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Åmotivation
ïvalidate the design principle
ïtest some technical details
ïtest Gd-LS 
ïtest calibration sources

Åachievements 
ïenergy response & MC Comparison
ïreconstruction algorithm
ïneutron response
ïeffects of reflectors
ïGd-LS

NIM A602 (2009)489

60Co spectrum

137Cs

Gd-LS stability test

Jan. 2007



goal: sin22 1̒3 < 0.01 @ 90% C.L.
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Summary of signal and background rates for one detector module

840 740 90 

Summary of uncertainties



PROGRESS



Åmain facilities on ground - done
ïsurface assembly building
ïcontrol room, etc.

Åtunnel: 3.2km in total - done
Åunderground halls:
ïhall-1 (DYB near) - prepare for

BO (beneficial occupancy)
ïhall-2 (LA near) - almost done
ïhall-3 (far) - started
ïhall-4 (pure water) - done
ïhall-5 (liquid scintillator)
ςprepare for BO

civil construction
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DYB hall

LA hall

tunnel to Far hall

SAB loadingtest

tunnel



Åstainless steel vessel: 5 done, others (3) this year
Åreflectors: all (8 pairs) done
ÅAD support platform: all (8) done
Å4m acrylic vessel: 2 done, others (6) in production
Å3m acrylic vessel: 4 done, others (4) in production
ÅPMT: hamamatsuR5912, all arrived and passed 

check

AD main components production
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1st SSV arrival a reflector support platform acrylic vessel PMT assembly

http://www.ihep.ac.cn/news/news2009/images/090319b-4b.jpg


reflectors in AD
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top reflector assembly

simulation of energy resopnsevs. z
with (left) and without (right) reflectors

energy resolution

Å an innovative design:
ï increase photon collection.
ï improve uniformity of energy response in 

vertical.

Å ESR® high reflectivity film sandwiched between 
two 10 mm thick acrylic panels.

Å performance has been studied extensively by 
simulation and with the prototype detector.

Å all reflectors have been produced and passed 
quality control.



Åa good number of interfaces, o-rings and gaskets for 
each AD
Č assembly is complicated and need great cautiousness
Č leak check is critical

Å1st AD assembly and leak check almost done
Č preparation for dry run scheduled in July

Å2nd AD partially assembled

AD assembly & leak check
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move SSV SSV sits in pit clean SSV inside insert bottom reflector

insert outer AV

insert Inner AV

close outer AV lid test Gd-LS filling probe

lift PMT ladder

install top reflector close SSV lid install ACUs



Gd-doped liquid scintillator
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4-ton Gd-LS tank

Å Daya Bay will use 185 ton 0.1% Gd-doped LS:
Gd-TMHA + LAB + 3g/L PPO + 15mg/L bis-MSB

Å stability of the Gd-LS has been tested with a 
prototype detector (half ton) since Jan. 2007.

Å device and procedure for massive production has 
been designed, made and tested.
ïMarch 2009, a batch of 4 ton Gd-LS was produced 

successfully.

Å all Gd-LS will be produced in multiple 4-ton batches 
and mixed in one reservoir on-site, to ensure 
functionally IDENTICAL ADs.

error: ¤0.001



QC

N2

liquid scintillator hall
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Å1st underground hall started installation

Å400-ton LAB are now stored in the two 
reservoirs.

Å1.4-ton PPO purification finished; other 
materials are ready also.


