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Outline

Day Bay Experiment

Measurement of neutrino oscillation parameters in three-
neutrino framework

Search for light sterile neutrinos

Measurement of reactor antineutrino energy spectrum
and absolute flux
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Antineutrino detector and muon tagging system

o Antineutrino detector > Muon tagging system
e 3 separated regions - GdLS, LS, MO  « ADs submerged in the water pool - passive
e 182x8" PMT shielding (n,y) and active muon detector
3 ACUs with radioactive sources for * |nner and outer optically separated regions
weekly energy calibration of the pool - two independent water

Cerenkov detectors
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Antineutrino candidate selection

Coincidence
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200 us ~ n+ H — D + ~ (2.22 MeV)
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Backgrounds
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Timeline of the Daya Bay

Nov, 2011




3-neutrino oscillation analysis

Reconstructed Positron Energy [MeV]
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Result of the oscillation parameters

Best fit:
sin? 26,3 = 0.084 + 0.005

[Am?, | = 2.424+0.011 x 1073 eV?

x>/NDF = 134.6/146

sSin22813 measurement

Most precise measurement up to date
Precision 6%—3% by the end of 2017

Crucial measurement for experiments
searching for CP-violation in lepton
sector

|Am2ee| measurement

Comparable precision with long
baseline accelerator experiments

Consistent result
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Results of nH analysis

Key information about nH analysis

e Rate analysis based on 6 AD data taking

e Independent measurement of 613 due to
largely different systematics from nGd
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Entries / 0.5 MeV

e Higher statistics due to additional 20 t of LS 800

as a target mass

600

 More accidental background mainly caused 400

by lower delayed signal energy and longer
capture time

Differences in selection
e Coincidence time: 1 us<dt<400 ps
 Prompt energy cut: 1.5 MeV<Ep<12 MeV

e Delayed energy cut: 30 around nH peak
e Distance cut: dR<0.5m

Best fit;
sin?263 = 0.083 + 0.018

x>/NDF = 4.5/4
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(Measured) / (Expected from EH1)

Light sterile neutrino search

Survival probability formula:

PV > Vo) ~ 1— cos® 014 sin® 203 sin?

o=y

Am2 L

1.2

Unc. of 3v prediction
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Phys. Rev. Lett. 113, 141802 (2014)
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* No hint of light sterile neutrino observed

« Most stringent limit for |[Am241|<0.1 eV?

e Joint analysis with MINOS in progress



Entries / 250 keV

Ratio to Prediction

Reactor antineutrino energy spectrum and absolute flux

Spectral shape
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Absolute flux
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summary
Data Bay Experiment provided

Most precise measurement of sin2613and |Am?Zee| with comparable
precision to the accelerator experiments

sin? 2613 = 0.084 4+ 0.005

IAm?Z, | = 2.42 4+ 0.011

% 1073 eV?

Independent measurement sin226813 using neutron capture on

hydrogen
sin® 2013 = 0.083 -

- 0.018

Most stringent limit for neutrino mixing to light sterile neutrino for new
mass squared splitting |Am?41|<0.1 eV?

Reactor antineutrino spectrum inconsistent with traditional

predictions

Reactor antineutrino flux consistent wi
inconsistent with predictions
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Evolution of the sin22613 value

KamLAND
MINOS 8.2x10* PoT

T2K 1.43x10% PoT
DC 97 Days

Daya Bay 49 Days
RENO 222 Days
T2K 3.01x10%° PoT
DC 228 Days

Daya Bay 139 Days
DC n-H Analysis

MINOS 13.9x10% PoT
RENO 403 Days

T2K 3.01x10% PoT
DC RRM Analysis

T2K 6.57x10%° PoT
Daya Bay 190 Days
RENO 403 Days

Daya Bay 190 Days n-H
DC 469 Days

Daya Bay 563 Days
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ADb Initio calculation of reactor antineutrino
energy spectrum

............................................................................. — Nuclear Calculation
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