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ÅReactor as ɜe source 
ï Free and pure

ïNo dependence on CP phase or 
matter effect at short baseline

ÅKey features of Daya Bay
ï Largethermal power (6x2.9GWth) 

and target mass (8x20 ton)

ïNear/far relative measurement 
to reduce reactor related errors

ï Identically designed multiple 
detectors to verify and reduce 
detector related errors 

ïGood shielding and enough 
overburden to reduce 
backgrounds
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Daya Bay Basics
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3

Asia (23)
IHEP, Beijing Normal Univ., Chongqing Univ. 
CGNPG,CIAE, Dongguan Univ. of Tech., ECUST, 
Nanjing Univ., Nankai Univ., NCEPU, NUDT, 
Shandong Univ., Shanghai Jiao tong Univ., 
{ƘŜƴȊƘŜƴ ¦ƴƛǾΦΣ ¢ǎƛƴƎƘǳŀ ¦ƴƛǾΦΣ ¦{¢/Σ ·ƛΩŀƴ 
Jiaotong Univ., Zhongshan Univ., Univ. of 
Hong Kong, Chinese Univ. of Hong Kong, 
National Taiwan Univ., National Chiao Tung 
Univ., National United Univ. 

North America (15)
BNL, LBNL, Iowa State Univ., Illinois Inst. of 
Tech., Princeton, Siena College, Temple 
Univ, UC-Berkeley, Univ. of Cincinnati, Univ. 
of Houston, Univ. of Illinois-Urbana-
Champaign, Univ. of Wisconsin, Virginia 
Tech., William & Mary, Yale

Europe (2)
JINR, Dubna, Russia; Charles 
University, Czech Republic  

South America (1)
Catholic Univ. of Chile

~ 200 collaborators



The Daya Bay Experiment
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Entrance Daya Bay near site
98 m overburden

Ling Ao near site
112 m overburden

Far site
350 m overburden

Multi -detectors
Â 2-1-3 configuration
̂from Dec 24, 2011̃

Â 2-2-4 configuration
̂from Oct 19, 2012̃

Â 1-2-4 configuration
̂from Jan 26, 2017 )

Ling Ao II Cores
2x2.9 GWth

Ling Ao Cores
2x2.9 GWth

Daya Bay Cores
2x2.9 GWth



Daya Bay Detectors

ÅThree-zone Antineutrino Detectors

ÅWater pool + RPC veto  
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NIM A 811, 133 (2016)

NIM A 773, 8 (2015)



Antineutrino Candidates Selection

Å Reject PMT flashers

Å Muon veto

Å Prompt positron: 0.7 MeV < Ep < 12.0 MeV

Å Delayed neutron: 6.0 MeV < Ed < 12.0 MeV

Å Neutron capture time: 1 ˃s < ɲtp-d < 200 ˃ s

Å Multiplicity: isolated candidate pairs
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Efficiency Uncertainty

Correlated Uncorrelated 

Targetprotons - 0.92% 0.03%

Flasher cut 99.98% 0.01% 0.01%

Prompt Energy cut 99.8% 0.10% 0.01%

Multiplicity cut - 0.02% 0.01%

Capture time cut 98.7% 0.12% 0.01%

Delayed neutron cut 81.48% 0.74% 0.13%

Live time - 0.002% 0.01%

Combined 80.2% 1.2% 0.13%



Data Set

ÅSummary of 1958-day data set
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Å More than 3.9 million 
antineutrino candidates, > 60% 
increase of statistics compared 
with the previous result

Experiment halls EH1 EH2 EH3

Statistical uncertainty 0.07% 0.08% 0.14%

Background/Signal 1.8% 1.4% 1.9%

ҟB/S 0.11% 0.09% 0.12%



Improved Energy-Scale Calibration

ÅEnergy scale is nonlinear due 
to two major sources
ïScintillation quenching + 

Cherenkov light
ïElectronics response

ÅCarried out two key 
measurements
ïEnd of 2015: installation of a 

full FADC readout system in 
EH1-AD1, taking data 
simultaneously with standard 
electronics

ïEarly 2017: deployment of 60Co 
calibration sources with 
different encapsulating 
materials, to constrain optical 
shadowing effects
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Energy Nonlinearity Model

ÅModel built by combined fit to 
mono-energetic gamma lines 
and  12B beta-decay spectrum

ÅUncertainty reduced to be 
~0.5% from previous ~ 1.0%
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Gamma calibration data

12B beta spectrum



Relative Detection Efficiency

ÅAchieve a relative detection-efficiency uncertainty of 0.13%
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Relative energy scale uncertainty < 0.2%Neutron capture time difference ¤2ʈs
Črelative Gd capture fraction
uncertainty < 0.1%



Side-by-side Comparison
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Delayed energy spectrumprompt energy spectrum

EH1

EH2

EH3


