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RENO Collaboration I ‘! !}\EMN/\%

Reactor Experiment for Neutrino Oscillation

(8 institutions and 40 physicists)

= Total cost ;: $10M

= Chonnam National University = Start of project : 2006
* Dongshin University = The first experiment running
» GIST with both near & far detectors

from Aug. 2011

» Gyeongsang National University
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RENO Experimental Set-up

Far Detector
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= 354 1D 10" PMTs
= 67 OD 10" PMTs

» Target : 16.5ton Gd-LS
(R=1.4m, H=3.2m)

= Gamma Catcher : 30ton LS
(R=2.0m, H=4.4m)

= Buffer : 65 ton mineral oll
(R=2.7m, H=5.8m)

= \VVeto : 350 ton water
(R=4.2m, H=8.8m)



Data taking began on Aug. 1, 2011 with

both near and far detectors.
(DAQ efficiency : ~95%)

A (220 days) : First 0, result
[11 Aug, 2011~26 Mar, 2012]
PRL 108, 191802 (2012)

B (403 days) : Improved 0., result
[11 Aug, 2011~13 Oct, 2012]
NuTel 2013, TAUP 2013, WIN 2013

C (500 days) : First [Am 2| result
Rate+shape analysis (0,3 and |Am_.?|)
[11 Aug, 2011 ~ 21 Jan,2013]

PRL 116, 211801 (2016)

submitted to PRD (arXiv:1610.04326)

D (1500 days) : New results
[11 Aug, 2011 ~ Sep, 2015]
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. . )
« Observation of energy dependent disappearance o
f reactor neutrinos to measure Am..,?> and 0,5 using
1500 live days of data (Aug. 2011 ~ Sep. 2015)

 Observation of an excess at ~5 MeV In reactor neu
trino spectrum using 1500 days of data

~
« Measurement of absolute reactor neutrino flux usin

g 1500 days
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(prompt signal)

Ve + P T, (delayed signal)

Prompt signal
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) Neutron Capture Time by Gd
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Allows precise measurements of sin“260,zand Am?,
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Clear excess at 5 MeV
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Preliminary
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235 fraction corresponds to freshness of reactor fuel

Preliminary RENO 1500 days
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Data / Prediction

RENO 1500 days | Data/ Prediction (Huber + Mueller)
at near (411 m) 0.946 +- 0.021
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Deficit of observed reactor neutrino fluxes relative to the prediction (Huber +

Mueller model) indicates an overestimated flux or possible oscillation to sterile
neutrinos "



Energy-dependent disappearance of reactor antineutrinos
Preliminary
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| (107 eV?)
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Preliminary

i RENO 1500 days
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PRL 116, 211801 (2016), Submitted to PRD (arXiv:1610.04326)

+0.009 +0.006

-2 0
sin“2043 0.082 -0.009 -0.006 12 %
|Am 2| +0.21 +0.12 0
x10%evy) 2% o923 013  10%

¥

New results (preliminary)
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Systematic errors are reduced due to background
reduction and larger statistics of control samples 17



RENO : Plan and Prospects I

Plan for RENO data taking

RENO data will be taken for 2 Possible extension of additional 2~3 years

more years from now and it will 'Y

takel 3 _addltlonal years for the According to our recent study, the

analysis. @ systematic error of |Am_.?| is smaller
than the statistical error.

sin?20,5; and |Am,.?| will approach to
~6% precision (our design goal).

500 days 1500 days ~3500 days
Measured Measured Expected
(preliminary)

sin220,, 12 % 9 % 6~7%
|Am,.2| 10 % 7 % 4~5%



Summary I

= More precise measurements of 8,; and Am_.> energy dependent
disappearance of reactor neutrinos

(Preliminary)

sin”26,, = 0.086 +0.006(stat.) = 0.005(syst.) £0.008 (9 %)

| =267 sat) $B(syst) (10 %ev?) 20187

(Preliminary)
= Measured absolute reactor neutrino flux : R=0.946+0.021

Observed an excess at 5 MeV in reactor neutrino spectrum

= sin?(26,5) and Am_.? to 6% accuracy after 2 more years data taking

Additional 2~3 years of data taking under consideration to improve

Am,.? accuracy
19



Thanks for your attention!



(prompt signal)
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Preliminary
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Events / 0.2 MeV

Data / Prediction
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n-H IBD Analysis I

1. Independent measurement of 6,; value.
2. Consistency and systematic check on reactor neutrinos.
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(Work in progress) 400 days of data before 252Cf contamination
sin“20,, = 0.097 + 0.013(stat.) = 0.015(syst.) 24



 All 500 days of RENO data

* Consistent with standard 3-flavor
neutrino oscillation model

* Able to set stringent limits in
the region 102 < Am_? < 0.1 eV?
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