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Reactor Antineutrino Oscillation
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Reactor Antineutrino and Detection

From Bemporad, Gratta and Vogel
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The Daya Bay Collaboration

203 collaborators from 42 institutions: North America (16)

BNL, lowa State Univ., lllinois Inst. Tech., LBNL,
Princeton, RPI, Siena, UC-Berkeley, UCLA, Univ.
f Cincinnati, Univ. of Houston, Univ. of
sconsin-Madison, Univ. of lllinois-Urbana-
hampaign, Virginia Tech., William & Mary, Yale

Europe (2)
JINR, Du
Charles Universi

o
’Daya By Y
13 13
Asia (23)
Beijing Normal Univ., CGNPG, CIAE, Dongguan Univ. Tech.,
IHEP, Nanjing Univ., Nankai Univ., NCEPU, Shandong
Univ., Shanghai Jiaotong Univ., Shenzhen Univ.,
Tsinghua Univ., USTC, Zhongshan Univ., Xi’an Jiaotong South America (1)
Univ., NUDT, ECUST, Congqing Univ., Univ. of Hong Catholic IZniv Chile

Kong, Chinese Univ. of Hong Kong, National Taiwan
Univ., National Chiao Tung Univ., National United Univ.
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Daya Bay Experimental Setup
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3-Zone Antineutrino Detectors

Relative Measurement:
« 8 “identical”, 3-zone detectors
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Detector Energy Calibration
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Visible Energy/True Energy
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Energy Non-linearity Calibration
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Two major sources of non-linearity:

e Scintillator response

* Readout electronics
Energy model for positron is derived from
measured gamma and electron responses
using simulation.

o ¥1% uncertainty (correlated among detectors)
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Summary of IBD candidates
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IBD Rate vs. Time
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Summary of systematics

Detector efficiency
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Oscillation Analysis Result
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sin2 2013

sin® 26,, = 0.0841=0.0027(stat.) = 0.0019(syst.)
| Am_, 1=[2.50 = 0.06(stat.) = 0.06(syst.)|x 10~ eV>

e Consistent with 3-neutrino oscillation framework
* Multiple analyses yield consistent results
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Global comparison

Most precise measurement

* sin?20,; uncertainty: 3.9%

* |Am?;,| uncertainty: 3.4%
Consistent results with reactor
and accelerator experiments.

At Daya Bay:
|Am?__ | = | Am?

35| £0.05 x 103 eV?

Am?,, = [2.45 + 0.08] x 10 eV?
Am?,, = [-2.55 + 0.08] x 103 eV?
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1230 days

Experiment Value
Daya Bay o 0.0841+0.0033
RENO et 0.082+0.010
D-CHOOZ ——i 0.11140.018
oK NH = . 0.16175:0%8

IH . 0.18670 %%
MINOS * NH ——— 0.05170053

IH = o ' 0.09370:035

0 005 01 015 02 0.25
sin? 2615
Experiment NH Value (1073 eV?)
Daya Bay ————i 2.45%0.08
T2K ——i 2.54570 083
MINOS —— 2.4240.09
NOvA = . 2.67£0.12
Super-K = . 2.501038
IceCube * 2.50103%
RENO = . 2571028
23 24 25 26 27 28

|AmZ,| (10-%eV?)
* Combined fit results for 2sin’9,,5in?20 5
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sin20,; and |Am?__| Error Projection
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Daya Bay experiment is expected to run until 2020
The errors of sin?28,; and |Am?__| are expected to < 3%
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Poster: Hanyu Wei
sin“20,, from nH Analysis

All candidates After acc. bkg. subtraction
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* Independent sin?20,; measurement
* Challenging analysis:

 12% (54%) accidental background at near (far) site

sin?20,,=0.071 £ 0.011

Phys. Rev. D 93, 072011 (2016)
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Summary

* The most precise measurements
sin“28,; =[8.41 £ 0.33] x 10~
|Am?__| = [2.50  0.08] x 10 eV?

eel -

(insensitive to mass hierarchy and error on sin’23,,)
NH: Am?2,, = [2.45+0.08] x 103 eV?2
IH:  Am?;, =[-2.550.08] x 1073 eV?
* Independent sin?20,; measurement from nH
* Plan to run until 2020 and achieve <3% uncertainties
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