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DayaBayexperiment
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ÅDayaBayis in Shenzhen, southern China; ~55km to HK.
ÅReactors experiment
ü Discovery of       disappearance by Inverse-ʲ

reaction;
ü Clean signal
ü5ŜǘŜǊƳƛƴŜ ʻмо Υ [ŀǎǘ ǳƴƪƴƻǿƴ ƳƛȄƛƴƎ ŀƴƎƭŜΤ
üOpen possibility to explore CP violation in lepton 
sector;
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Experiment layout
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Feature of DayaBayDetectors

Å Reactor power: One of the top five most 
powerful(17.4 GW);

Å Overburden to reduce backgrounds: 
Constructunderground labs with sufficient 
overburden to suppress cosmic rays;

Å Identical near and far detectors to cancel 
reactor-related errors;

Å Multiple modules for reducing detector-
related errors and cross checks;

Å Multiple muondetectors for reducing 
backgrounds and cross checks;
Å RPC detectors +2-layer water  Cerenkov 

detector



Expected signal and background event rates for one detector module

840 740 90

Summary of Systematic Uncertainties

sources Uncertainty 

Reactors 0.13% (6 cores)

Detector 

(per module) 

0.38% (baseline)

0.18% (goal)

Backgrounds 0.32% (DayaBay near)

0.22% (Ling Ao near)

0.22% (far)

Signal statistics 0.2%

Expect events and background related error

Spectrum of backgrounds
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Daya Bay Sensitivity

ÅGoal:  Sin22 1̒3 < 0.01 @ 90% C.L. in 3 years

arXiv:0907.1896: actual dates differ
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Antineutrino Detectors (AD)

5m

5m

Stainless Steel
Vessel (SSV)

Calibration
system

Gd-LS

Liquid Scint.

Mineral oil        

Inner acrylic tank

PMT

ü Three zones modular structure

Zone Mass Liquid Purpose

Inner
acrylic 
vessel

20 t
Gd-doped 

liquid 
scintillator

target

Outer 
acrylic 
vessel

20 t
Liquid 

scintillator

Gamma
catcher(from 
target zone)

Stainless
steel tank

40 t Mineral Oil 
Buffer 

shielding

ü 192 low backgorundуέta¢ǎ
ü Reflector at top and bottom:

Photocathode coverage  
5.6 %  Č 12%(with reflector)

detectionen
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Prompt signal

delay signal



AD Prototype at IHEP
Å Motivation

ïValidate the design principle

ïTest technical details of tanks

ïTest Gd-LS 

ïTest calibration source

Å Achievements 

ïEnergy response & MC Comparison

ïReconstruction algorithm

ïNeutron response

ïEffects of reflectors

ïGd-LS

60Co spectrum

137Cs
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NIM A 602 (2009), pp.489-493



9

Detector Component Production
Stainless steel vessel

Reflector

4m Acrylic vessel 

3m acrylic vessel 



AD assembly 

SSV 4m AV

PMT

SSV lid ACU

Bottom reflector

Topreflector 3m AV

Leak check
10
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Interior of AD
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AD Dry run
ü Dryrun: After ADs had been assembled 

(without LS/GdLS). The whole system of 
AD + electronics + DAQ+ slow control +
data storage + network transfer + online 
+offline analysis had been tested .

ü Their response to LED & cosmic-rays 
agrees with MC expectations

ADs are fully functional
(Double pulses(LEDs) signal mimic 
Inverse- d̡ecay events)

Identical performance for the two Ads !
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We use 185 ton 0.1% gadolinium-loaded liquid scintillator(Gd-LS). 

Liquid ScintillatorProduction

LS mixing and filling hall 

mixing equipment

185 tons 0.1% GdLS
stored in 5 40-ton 
tanks

180 tons LS stored 
in 200 ton pool

0.1% Gd-LS in 5000L tank

All Gd-LS produced in 
multiple 4-ton batches and 
mixed in one reservoir on-
site, to ensure the samples 
uniform for all ADs.
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Monitoring of Gd-LS in underground storage tanks

Stability of the Gd-LS has been tested with a 
prototype detector since Jan. 2007
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Error: +/- 0.001

March 2009, a batch of 4 ton Gd-LS was 
produced.

Liquid ScintillatorStability
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AD filling

ÅRequirement: precision mass, temperature, chemical 
ŎƻƳǇŀǘƛōƛƭƛǘȅΣ Χ

ÅFirst  two pairs of ADs have been successfully filled
ÅUncertainty: 4kg in 20 t
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Muon system

ÅThe ADs  are immersed in pool with 
thickness of  water at least 2.5 meters, to 
shield backgrounds from neutrons and 
ƎŀƳƳŀΩǎ ŦǊƻƳ ƭŀō ǿŀƭƭǎ Φ

ÅThe water pools areequipped with 
PMTs as a water Cerenkov detector. The 
water pools arecovered with RPC 
detectors. 

ÅUtilize multiple detectors cross check 
each other to control uncertainties.  

ÅWater Cerenkov detector and RPC 
system with efficiency>99.5% and 
error<0.25%.
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Water detector: R&D with a prototype (IHEP)

ÅAchievements 
ïEstablished a water circulation model  for

purification system design

ïMC modeling for light transport & light 
collection
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Hao-QiLu, etc, Chinese Physics C, 2009, 33(7):1-4;
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Status of water Cerenkov detector
Completed pool PMT supporting structure + tyvek+PMT

Filled pool 
Pool cover installed


