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DayarBayBasics
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No dependence on CP phase or
matter effect at short baseline
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The (Raya BaycCatlakoration
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The Daya Bay Experiment

Far site
350 m overburden

Ling Ao near site [~
< 112 m overburden

# \uiti-detectors
2-1-3 configuration
1 i/l & gy ) " from Dec 24, 2011
;f' = = 2-2-4 configuration
Day Bay Core , ”,"‘4 =~ i from Oct 19, 2012
2%2.9GW;, — 1-2-4 configuration
| from Jan 26, 2017 )




Daya Bay Detectors

A Threezone Antineutrino Detectors NIM A811, 133 (2016)
A Water pool + RPC vet NiM A773 8 (2015)
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Energy resolution: Double purpose: shield the ADs
o¢/E = 8.5%/VE[MeV] and veto cosmic ray muons



Antineutrino Candidate Selection

A Reject PMT flashers

A Muon veto

A Prompt positron: 0.7 MeV < E 12.0 MeV

A Delayed neutron: 6.0 MeV < E12.0 MeV

A Neutron capture time: bs <Nt 4 < 200>s

A Multiplicity: isolated candidate pairs

Efficiency Uncertainty
Correlated Uncorrelated

Targetprotons - 0.92% 0.03%
Flasher cut 99.98% 0.01% 0.01%
Prompt Energy cut 99.8% 0.10% 0.01%
Multiplicity cut - 0.02% 0.01%
Capture time cut 98.7%  0.12% 0.01%
Delayed neutron cut  81.48%  0.74% 0.13%
Live time - 0.002% 0.01%
Combined 80.2% 1.2% 0.13%
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Data Set

A Summary of 1958lay data set

EH1 EH2 EH3
ADI AD2 AD3 ADS AD4 ADS5 AD6 AD7
/. candidates 830036 064381 280171 T84736 127107 127726 126666 113922
DAQ live time (days) 1536.621 1737.616 1741.235 1554.044 1739.611 1739.611 1739.611 1551.945
S 0.8261 0.8221 0.8576 0.8568 0.9831 0.9831 0.9829 0.9833
09744 09748 0.9758 0.9757 0.9761 0.9760 0.9758 0.9758
Accidentals (day™") 827+0.08 8124008 | 6.00+£0.06 586+0.06 |1.06+0.01 1.00+001 1.03+0.01 0.86+0.01
Fast ncutron (AD~! day=!) 0.79 + 0.10 0.57 £+ 0.07 0.05 +0.01
“Li/*He (AD™" day™") 2.38 4+ (.66 1.59 +0.49 0.19 +0.08
Am-C correlated 6-AD (day™")| 0.20+0.13 027+0.12 | 0.30+0.14 0.244+0.11 023+0.10 0.23+0.10
Am-C correlated 8-AD (day™!)| 0.15+0.07 0.14+0.06 | 0.12+£0.05 0.13£0.06 | 0.04 £0.02 0.03£0.02 0.03£0.02 0.04 =+ 0.02
¥ Cla, n)'°0 (day™") 008+0.04 0.06+0.03 | 0.04+£0.02 0.06+0.03 |0.04+0.02 0.04+002 0.04+0.02 0.04+0.02
7. rate (day™ 1) 659.36 + 1.00 681.09 + 0.98|601.83 = (.82 595.82 £+ 0.85|74.75 £0.23 75.19 = 0.23 74.56 +0.23 75.33 + 0.24

A More than 3.9 million

Experiment halls EH1  EH2 | EHS3 : : )

E——— , 0.079% | 0.08% | 0.14% antineutrino candidates, > 60%
tatistical uncertainty | 9.0/% 0.08% 0.14% inorease of statistics compared

Background/SignaI 1.8% 1.4% 1.9% with the previous result

kB/S 0.11% 0.09% 0.12%



Improved EnergypcaleCalibration

A Energy scale is nonlinear du
to two major sources
I Scintillation quenching +
Cherenkov light
| Electronics response e

A Carried out two key T o
measurements EH1-AD1

I End of 2015: installation of a . /
full FADC readout system in : / b Gamma gt
EHXIAD1], taking data : FADC data
simultaneously with standard — Best it model
electronics

i Early 2017: deployment 6fCo
calibration sources with
different encapsulating
materials, to constrain optical
shadowing effects “EL
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electronics
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a direct measurement of the
electronics non-linearity!
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A Model built by combinedit to
mono-energetic gamma lines
and 1°B betadecayspectrum

Energy Nonlinearitiiodel

A Uncertainty reduced to be

Full nonlinearity

~0.5% from previous ~ 1.0%
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Best fit + 68% CL (in 2015)

|||||||| Best fit + 68% CL (in 2018)
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Neutron capture time (LLs)

Relative Detection Efficiency

A Achieve a relative detectieafficiency uncertainty of 0.13%

Neutron capture time difference 2t s Relative energy scale uncertainty < 0.2%
C relative Gd capture fraction
i 0 *  Neutron from IBD o Neutron from muon spallation
uncertalnty < O'l /0 v Alpha from natural radioactivity =  (Gamma from natural radioactivity
N Neutron from IBD (alternate method)
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Sideby-side Comparison

prompt energy spectrum

EH1
EH2

EM3

Delayed energy spectrum
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