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1. Daya Bay Reactor Neutrino Experiment 3. Relative Measurement @ Daya Bay 5. Major Systematics Improvements

The survival probability of an electron antineutrino is: Since the previous results, several systematics improvements have been made,
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> Reduced °Li/®He background uncertainty estimation from 50% to 30% in near ADs
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probability for fixed energy of electron antineutrinos produced demonstrating the relative energy scale uncertainty of "
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scintillator (GdLS) - 20 tons S 5 o Relative detection efficienc : . 0
= U - y uncertainty: 0.13% nGd results are consistent with the previous nGd measurements
m Target volume _ ' | -~ P m Relative Gd capture fraction uncertainty: <0.10% G P G '

Liquid scintillator (LS) - 22 tons i = I m Relative energy scale uncertainty: <0.2% sin’ (2@13) — 0.0856 4+ 0.0029
m ¢y catcher and target volume b |

Mineral oil (MO) - 40 tons
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> 192 8-inch photomultiplier tubes
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o The most precise measurement in the world
o Systematic uncertainty is dominated by the detection efficiency uncertainty

4. Backgrounds ameng the ADs

. . o |Improved measurements will be the world’s best for the foreseeable future
Less than 2% background in all halls and backgrounds contributes <0.15% (~3% uncertainty)
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Antineutrino interactions are detected in the ADs via inverse beta decay
(IBD) process:
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o Neutron capture on
gadolinium: nGd Synopsis of the backgrounds observed by Daya Bay.
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energy EH 1 ~ 670 ~8 ~0.79 ~24 ~0.16 ~0.07

O 7, ~~ Ep _|_ 078 I\IGV EH 2 ~ 600 ~ 6 ~ 0.57 ~1.6 ~0.14 ~ 0.05
Schematic of IBD interaction within the AD with the neutron ’

capture on Gadolinium. EH 3 ~ 75 ~ 1 ~0.05 ~0.2 ~0.05 ~0.04 Refe re n Ces

Summary of the antineutrino interaction rate and background rates for each hall. Background uncertainty

in ¥_ rate is ~ 0.12%. . Adey et al. (The Daya Bay Collaboration), Phys. Rev. Lett. 121, 241805 (2018)
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