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Neutrino Mixing, q13 and Beyond 

1. Precise q13 can provide knowledge of the basic 

assumptions: 
o Unitarity of PMNS matrix 

o Three generations of neutrinos 

2. A critical input for other research, for example: 
o Search for leptonic CP violation 

o Determine the neutrino mass hierarchy 

3. With this, other physics can be probed: sterile 

neutrino, reactor antineutrino anomaly, etc.  
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 Based on an assumption of three generations, a 3x3 
neutrino mixing matrix was proposed – PMNS. 
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Measurement Method 
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  Detection of anti-electron-neutrino 

  Extraction of q13 

The 1st 
maxima 
equals to 
sin2(2q13) 

(30 ms) 

(200 ms) 



Nuclear Power Plant 
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Daya Bay cores 
Ling Ao I cores 

Ling Ao II cores 

The total power  
6x2.9 GWth.  
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Three Experimental Sites 
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Far 
Target mass: 80 ton 
1600m to LA, 1900m to DYB 
Overburden: 350m 
Muon rate: 0.04Hz/m2 

IBD rate: 90/day/AD 

Ling Ao near 
Target mass: 40 ton 
Baseline: 500m 
Overburden: 112m 
Muon rate: 0.73Hz/m2 

IBD rate: 740/day/AD 

Daya Bay near 
Target mass: 40 ton 
Baseline: 360m 
Overburden: 98m 
Muon rate: 1.2Hz/m2 

IBD rate: 840/day/AD 
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Antineutrino Detector (AD) 
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5m 

5m 

Stainless Steel 
Vessel (SSV) 

Auto Calibration 
Units (LED, Ge68, 
AmC-Co) at 3 axes 

20ton Gd-LS 
Target region 

20ton Liquid Scint. 
Gamma catcher 

40ton Mineral oil 
Shielding         

192 
PMTs 

Top and 
bottom 

reflectors 

4m Acrylic 
vessel 

3m Acrylic 
vessel 
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θ13 Oscillation Analysis using n-Captures on Gd 
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θ13 Oscillation Analysis using n-Captures on H 

Zhe Wang 9 

190 days 



sin22θ13  Measurement Timeline 
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Sterile Neutrino Searches 

Zhe Wang 11 Best limit for sterile neutrinos in this range 



Absolute Flux Measurement 

Zhe Wang 12 



Absolute Positron Spectrum 
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Observable Antineutrino Spectrum 
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Summary 
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1. Oscillation analysis using n-captures on Gd with 563 
days’ data. Most precise measurement of sin22q13, 6% 

2. An independent oscillation analysis using n-captures 
on H with 190 days’ data 

3. Best limit for sterile neutrinos in Dm2 of 0.001 – 0.1 eV2 

4. Absolute antineutrino flux measurement is consistent 
with previous short baseline experiments 

5. The absolute positron spectrum measurement is not 
consistent (~2.4 s) with prediction of different reactor 
antineutrino models. 

6. A generic observable reactor antrineutrino spectrum is 
extracted. 



Thank you. 
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