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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) 



The Daya Bay Experiment 
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20 ton Gd-LS 
Target region 

22 ton Liquid Scint. 
Gamma catcher 

192 
PMTs 



Experiment Status and Data Taking 
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* Corrected for the efficiency of the muon veto and multiplicity cuts 

Signal and Background Summary 
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• Consistent rates for side-by-side detectors 
• Uncertainties still dominated by statistics 

Near Halls Far Hall 

AD1 AD2 AD3 AD4 AD5 AD6 

IBD candidates 101290 102519 92912 13964 13894 13731 

DAQ live time (day) 191.001 189.645 189.779 

Efficiency 0.7957 0.7927 0.8282 0.9577 0.9568 0.9566 

Accidentals (/day/AD)* 9.54±0.03 9.36±0.03 7.44±0.02 2.96±0.01 2.92±0.01 2.87±0.01 

Fast neutron (/day/AD)* 0.92±0.46 0.62±0.31 0.04±0.02 

8He/9Li (/day/AD)* 2.40±0.86 1.20±0.63 0.22±0.06 

Am-C corr. (/day/AD)* 0.26±0.12 

13C(α, n)16O (/day/AD)* 0.08±0.04 0.07±0.04 0.05±0.03 0.04±0.02 0.04±0.02 0.04±0.02 

IBD rate (/day/AD)* 
653.30 

± 2.31 

664.15 

± 2.33 

581.97 

± 2.07 

73.31 

± 0.66 

73.03 

± 0.66 

72.20 

± 0.66 

Collected more than 300k antineutrino interactions 



Detector Energy Response 
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Constraining Models For Non-linear Response 
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Rate+Shape Fit Result 
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Shape 

only fit 

Rate + 

Shape 



IBD Spectrum at Three Sites 
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Systematic and Prospect 

• Current error is dominated by the 

statistical uncertainty 

• Dominant systematic uncertainty is 

from absolute and relative energy 

efficiency, reactor model. 



Probing q13 with Hydrogen 

Neutron Capture Signal 
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Benefit: 
• Largely independent oscillation 

measurement 

 

• Improve overall sensitivity  

 

• Improve understanding about detector 

and reactor 

Challenge: 
• High accidental background; long 

capture time: ~200 ms; Large energy 

leakage 

 

• New or tight cuts: distance, timing and 

energy  ==>  New systematic 

 

• Different background situation 

20 ton Gd-LS 
Target region 

22 ton Liquid Scint. 
Gamma catcher 

192 
PMTs 



Accidental Background Suppression 
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Distance 
• Distance between the 

reconstructed prompt and 

delayed vertexes 

• Accidental background tends to 

have large distance (powerful 

cut) 

• Can be complex to understand 

its uncorrelated uncertainty 

 

 

Preliminary 

• But it turns out the efficiency 

and systematic can directly 

studied with real data. 

Accidental Spectrum Prediction: 
• Select single event (isolated in time) and randomly combined to predict 

accidental spectrum 

• The spectrum is normalized according to run time and selection 

efficiency arXiv:1301.5085 (2013) 



Correlated Event Distribution  
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Preliminary 

Preliminary 

All correlated events: 
 

• Accidental Background 

statistical subtracted (Largest 

background and irreducible 

statistical error) 

 

• The long distance events 

(>2m) can also be used for 

accidental background 

validation. 

 

• Still include correlated 

background: Li9, Fast neutron, 

AmC. 

The hydrogen neutron 

capture signal is seen. 



Hydrogen Capture Sample Vertex 

Distribution 
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Other systematic and background 

studies are in progress. 

For the 2.2 MeV band: 
 

• Most of them is in the LS 

region. Agree with expectation. 

 

• Some are from the GdLS 

region. In GdLS ~16% is 

captured on H. 

 

Hydrogen neutron capture 

sample is selected. 

Preliminary 

Preliminary 



Supernova Trigger Status and Plan 
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An online trigger for 8-AD simultaneous IBD rate increase is added. 



Summary 
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With 6-AD rate+shape analysis: 

Expect more from Daya Bay 

• 8 detectors and more than 2 years data 

• Absolute reactor flux to address reactor anomaly  

• Hydrogen neutron capture result 

Thank you for your attention! 


