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Antmeutrmo Detector (AD) System

Inverse Beta Decay (IBD)

Coincidence signals
* Prompt: E, = E, — 0.8 MeV
* Delayed: nH (2.2 MeV) ornGd (8 MeV) 1, +p - et +n
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Detector Energy Response

energy resolution (%6)
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Rolling gain calibration using dark noise

Weekly calibration

° GSGe, 241Am13C, 6OCO

e LED diffuser ball
Special calibration campaigns

° 137CS, 54M n, 241Am9Be, 239Pu13c
Spallation neutrons and ?B
Natural radioactivity

- MC data

" 'nl 1370g . o calibration sources
) o o IBD neutrons
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NIM A750 19 (2014) NIM A797 260 (2015)

s Neutron from IBD o Neutron from muon spallation
v Alpha from natural radioactivity =  Gamma from natural radioactivity
" Neutron from IBD (alternate method)

Reconstructed energy (MeV)

Relative detector energy scale < 0.2%
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Energy Nonlinearity Calibration
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* Scintillator response (Birks + Cherenkov)
* Readout electronics (FADC correction)
* Energy model for positron is derived from
measured gamma and electron responses
using simulation.

~ With2Band FADC
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Best fit + 68% C.L.

2 4 6 8 __10 12 ~0.5% absolute energy uncertainty
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a . .
.y 4 Million IBD Candidates
2011/12/24 - 2017/08/30 | Site | EM1(Near) | EH2(Near) | EH3(Far)

(1958 days) # of IBDs 1,794,417 1,673,907 495,421
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IBD rates follow the relative reactor flux expectation
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Precision Measurements on
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PRD 93 072011 (2016) J. Li’s Poster #131
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e Challenging: 12% (54%) accidental background at near (far) hall

Rate Only analysis: sin?26,3 = 0.071 + 0.011
Improved nH analysis result is coming soon
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Daya Bay,

13

Sterile Neutrino Search

PRL 117 151802 (2016)
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 Search for an additional oscillation frequency besides Am?;, and Am?,,

e Data is consistent with 3-v model; No light sterile neutrino signal observed
* Consistent results from Feldman-Cousins and CLs methods

The most stringent upper limit for light sterile neutrinos (Am? < 0.2 eV?)
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72 Joint Sterile Neutrino Searches

PRL 122 091803 (2019) arXiv:2002.00301, accepted by PRL
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* The combined results can exclude the LSND and MiniBooNE signal region at
Am5,< 5 eV2at 90% C.L.
 More details in T. Carroll’s talk for MINOS/MINOS+ on July 2nd
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Reactor v, Flux and Spectrum

PRD 100 052004 (2019) PRL 123 111801 (2019) R. Mandujano’s Poster #426
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e Daya Bay result is consistent with the previous experimental results

» Data/prediction spectrum shows a total >50 deviation, especially significant deviation at
4-6 MeV region of the prompt energy (>60)
* No effect on far/near relative measurement for 6,3 and Am2,
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Reactor Isotope Fuel Evolution
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) Isotope Yields and Spectra Measurements
L3 from Fuel Evolution Study

J. Hu’s poser #149

PRL 118 251801 (2017) PRL 123 111801 (2019) )
. J. Gaison’s Poster #556
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» Daya Bay data prefer 23U to be mainly responsible for the Reactor v, Anomaly

* First measurement of 23°U and 23°Pu spectra from a commercial reactor

* Consistent with bump structure at 4-6 MeV

* Local spectra deviation from prediction: 23U (40) and 23°Pu (1.20)

* Plan ajoint fit with PROSPECT and STEREO to have a better measurement of 23°U
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V, Search associated with
Gravitational Wave (GW) Events
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W Summary

* Daya Bay has made the most precise measurements on sin%2603
and |Am§e| with ~3% precision

— Expected final precision of 2.7% on sin?2603 is likely to be the standard
for decades to come

* Set the most stringent upper limit for light sterile neutrino signal
with Am%,< 0.2 eV?

— Ajoint fit with MINOS/MINQOS+ is able to exclude most of
LSND/MiniBooNE signal region

e Reactor fuel evolution is observed

— Disfavor sterile neutrino as the main explanation of Reactor Antineutrino
Anomaly with fuel evolution study

— First measurement of 23°U and %3°Pu spectra from commercial reactor

* Daya Bay is taking data through the pandemic and will keep running
until the end of 2020

* Final Daya Bay results expected by Neutrino 2022
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