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ﬂaya Bay,

Reactor v, Production and Detection

Source: Pure v, from cascade of beta decays
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72 Reactor Antineutrino Oscillation
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The Daya Bay Collaboration
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Far Hall

1540 m from Ling Ao |
& 1910 m from Daya Bay

324 m overburden

Ling Ao Near Hall
470 m from Ling Ao |

»

3 Underground—
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. Daya Bay Near HaII
363 m from Daya Bay
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- Ling Ao Il Cores

Ling Ao | Cores

m 17.4 GW,, power
m 8 operating detectors
m 160 t total target mass
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Antineutrino detectors (AD)

Relative Measurement: N; (pr) (Ln>2 (ef) [PSHT(EV,Lf)]

« 8 “identical”, 3-zone detectors N,  \Non/) \L:) \en/ | Pouc(Ev, Ln)
NIM A773 (2015) 8-20

NIM A811 (2016) 133-161
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Detector Energy Response

. . .
Weekly calibration NIMA750 (2014) NIMA797 (2015)
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Energy Non-linearity Calibration
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Daya Bay,

13

~ 4M IBD Candidates

2011/12/24 - 2017,/08/30
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=y nGd Oscillation Results
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< Precision Measurements
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FZ  sin®20,;from nH-Capture

Delayed Energy [MeV]

Delayed Energy [MeV]

All candidates After acc. bkg. subtraction
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. Phys. Rev. D 93, 072011 (2016)
* Independentsin?26,; measurement

* Challenging: 12% (54%) accidental background at near (far) site

Rate Only analysis: sin*20,3 = 0.071+ 0.011
Updated rate + spectra nH analysis results are coming soon
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Reactor Antineutrino Anomaly (RAA)
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10° III- I1o‘
Distance to Reactor (m)

The measured v, fluxat 10-100 m from reactor cores
is ~“6% below the theoretical calculation
* Theoretical reactor v, flux modelling?

e Systematic uncertainty underestimation ( 2%—5%)
e Sterile neutrinos (v, — vg)?

* High frequency oscillation (Am?,.,~ 1-10 eV?) at

baseline of few meters
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f ol _
.73 V, Flux and Spectrum

arXiv:1808.10836 CPC41.1.013002 (2017) 80000(—(a) = ~ data
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2 4 6 8
prompt energy/MeV

e Daya Bay result is consistent with the previous experimental results
» Data/prediction spectrum shows a total 3o deviation, especially significant deviation at
4-6 MeV region of the prompt energy

 No effect on ;3 and Am2, for far/near relative measurement
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Eg Reactor Fuel Evolution
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* Combined fit of two major fission

isotopes 23°U and 23°Pu by
constraining 238U and 241Pu

x% = (o — FU)TV_l(af — Fo)
N z (0; —251')2
€

238U,241Pu

Daya Bay data prefer 23°U to be
mainly responsible for the RAA
Disfavor all isotopes with equal
deficit (2.80) or 23°Pu only
hypothesis (3.20)

Reactor Isotope v, Yield

Phys. Rev. Lett. 118, 251801 (2017)
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7@ Sterile Neutrino Search
PRL 117,151802 (2016)
Iy v L : i
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2 2 B N
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16° 107 10 1
sin22614
* A minimum extension of the 3-v model: 3(active) + 1(sterile)-v model
 Search for an additional oscillation frequency besides |Am?.|
No light sterile neutrino (Am? < 0.2 eV2) signal was found
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72 Joint Sterile neutrino Searches

PRL 117, 151803 (2016) PRL 117, 151801 (2016)
2
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 The combined results can exclude most of the LSND and MiniBooNE region
assuming 3+1 neutrino model
 Updates are expected in the near future
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: Cosmic-Ray Related Results
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Summary

* Daya Bay has made the most precise measurementson

— sin?260,3 = 0.0856 + 0.0029
— |Am2,| = (2.52 £ 0.07) x 10~ 3ev?

e Am%, = (2.47 £ 0.07) x 10~3eV2 (NO)
- Am%, = (—2.58+0.07) x 10~3eV2 (I0)

— Expected to < 3%, running until 2020
 Many new and improved analyses are in preparation.
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Reactor v, Flux Prediction

Example: Fit virtual beta branches
W -.,;\ T T T T T T LI

 Summation (ab initio) method
— > 6000 decay branches
— Missing data in the nuclear database
— ~30% forbidden decays
— ~ 10% uncertainty

........
..

* Conversion method
 ConvertlLL measured 23°U, 23°Puy
and 241Pu 3 spectra to v, with
>30 virtual f-decay branches
e Old: ILL + Vogel (238U)

model (1980s) I e eaP Huber PRC84 (2011) 024617 201 l

u 4]
Schreckenbach, et al, K E
1

2 3 . 5 6 1 8 9 10
KINETIC ENERGY OF BETAS IN MEV

—— 1 101.2663

* New: Huber + Mueller (338U) 2 °
model (2011) E
e ™~ 2.4% uncertainty <
Energy (MeV) |
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