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Present Global Landscape

nGd Analysis Results

Overview of Full Dataset

Daya Bay location

• Daya Bay took data from Dec 2011 to Dec 2020 and collected

~5.5 million antineutrino events in the full dataset

• the largest sample of reactor antineutrinos to date

• Daya Bay achieved unprecedented precision in measuring the

neutrino mixing angle θ 13 and the neutrino mass-squared

differenceΔm2
32

• Eight identically designed underground detectors deployed

at different baselines

• Six 2.9 GWth nuclear reactor cores

• Near-far relative measurement: the key to reduce the

reactor and detector related systematic uncertainties

• Detection method: inverse beta decay (IBD) interaction

with the final state neutron captured on gadolinium (nGd)

Detector Energy Calibration

Relative uncertainty in energy scale: ~0.2%

• Energy calibration 

- Weekly 68Ge, 60Co, 241Am-13C 

- Spallation neutrons 

- Natural radioactivity 

Fast Neutrons & Muon-X Background

9Li/8He Background
• Perform a multi-dimensional fit using 

- Time interval after the preceding muon (tIBD – tμ)

- Prompt energy (Eprompt)

- Distance between the prompt and delayed signals (ΔR)

- Low-energy (Evis < 2 GeV) and high-energy (Evis > 2 GeV) 

muon samples from all three halls simultaneously

Spectra in EH1-AD2 in 7AD period

• Fast spallation neutrons generated outside of the water pool

• Muon decays and additional spallation (muon-x) on top of ADs

- negligible before 2017

- become considerable after the gradual failure of water pool 

PMT or high-voltage channels in the inner water Cherenkov 

counter (IWS) in the water pool

• Lower the hit multiplicity of PMTs (nHit) in IWS from 12 to 6 to 

tag muons 

- Reject about 80% of muon decays with < 0.1% livetime loss

• Remaining Muon-x is estimated together with fast neutrons

- Extend cut on Eprompt from 12 MeV to 250 MeV spectrum for 

fast neutrons and muon-x

• Three physics runs:

• Data available for analyses: ~2700 days

• Correlation with operation of reactors 

- Expectation based on weekly reactor operational information 

- Measurements track expectations

Configuration EH1 EH2 EH3 Start data – End data Duration (Days)

6-AD 2 1 3 24 Dec 2011 – 28 July 2012 217

8-AD 2 2 4 19 Oct 2012 – 26 Dec 2016 1524

7-AD 1 2 4 26 Jan 2017 – 12 Dec 2020 1417

Total 3158

Prompt energy spectra for EH3

Survival probability vs. L/E 2D contours of best-fit (NO)

• Daya Bay 

- Obtains the world’s most precise determination of sin22θ13

- Provides one of the best measurements of |Δm2
32|

Best-fit results: χ2/ndf = 559/518

sin2 2𝜃13 = 0.0853−0.0024
+0.0024

Normal Mass Ordering:

Δm32
2 = + 2.454−0.057

+0.057 × 10−3eV2

Inverted Mass Ordering:

Δm32
2 = − 2.559−0.057

+0.057 × 10−3eV2

(2.8% precision)

(2.3% precision)
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Best-fit + 68% C.L.

Model for e+: obtained from LS response 

to γ-rays and β-spectrum of 12B

Uncertainty in absolute energy ~0.5%


