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New Results from RENO

= New measured value of 6,5 from rate-only analysis using
~800 days of data

» Rate-only analysis with neutron capture on Hydrogen using
~400 days of data

» Observation of new reactor neutrino component at ~5 MeV

» Shape analysis (progress report)
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Reactor Experiment for Neutrino Oscillation

11 institutions and 40 physicistS | = Total cost : $10M
= Start of project : 2006
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RENO Experimental Setup
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» Target : 16.5 ton Gd-LS, R=1.4m, H=3.2m

» Gamma Catcher: 30ton LS, R=2.0m, H=4.4m
= Buffer : 65 ton mineral oil, R=2.7m, H=5.8m -1 =
= \eto : 350 ton water, R=4.2m, H=8.8m s i\




Data taking began on Aug. 1, 2011 with
both near and far detectors.
(DAQ efficiency : ~95%)

A (220 days) : First 0,5 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 (~-800 days) : New 0, result
Shape+rate analysis (in progress)
[11 Aug, 2011~31 Dec, 2013]

Total observed reactor neutrino events

as of today : ~ 1M (Near), ~ 0.1M (Far)

— Absolute reactor neutrino flux
measurement in progress

[reactor anomaly & sterile neutrinos]
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(prompt signal)
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= Accidental coincidence between prompt and delayed signals

» Fast neutrons produced by muons, from surrounding rocks and inside
detector (n scattering : prompt,

= 9L i/8He -n followers produced by cosmic muon spallation

n capture : delayed)

Accidentals

(Mineral O)

=\ Buffer

Fast neutrons

(Mineral Of)

m OONO0! ,'?f

\
\
A\ ar-s TR

Li/He B-n followers

T R




Events /| MeV
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» Good agreement with observed rate and prediction.

= Accurate measurement of thermal power by reactor neutrinos



RENO Preliminar
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Preliminary result C data set ( ~800 days)

| sin2(26,;) =0.101 + 0.008 (stat.) = 0.010 (sys.) |

sin220,, = 0.113+ 0.023 4.9 o (Neutrino 2012)

> 0.100 £ 0.016 6.3 ¢ (TAUP/WIN 2013)

- 0.101 +/- 0.013 7.8 o (Neutrino 2014)



Analysis for Neutron
Capture on Hydrogen



Motivation:

1. Independent measurement of 8, value

2. Consistency and systematic check on reactor neutrinos

RENO's low accidental background makes it possible
to perform n-H analysis

-- low radio-activity PMT
-- successful purification of LS and detector materials
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Near Far Result using ~400 days
Live time(day) 379.663 384.473 of data
IBD Candidate 245,281 55,545

sin?(20,5) = 0.095 £
IBD( /day) 0.015 (stat.) £ 0.025 (sys.)
Accidental ( /day) 40.87+-1.74 72.69+-0.83
Fast Neutron( /day) 5.63+-0.09 1.28+-0.10 Very preliminary
Soft Neutron( /day) 6.42+-0.35 1.04+-0.47 Rate-only result
LiHe( /day) 7.24+-0.92 3.17+-0.35
preliminary preliminary
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Shape Analysis
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Events / 0.25 MeV
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B12 Energy Spectrum (Near & Far)

RENO Preliminary
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Observation of new reactor v component at 5 MeV I

RENO Preliminary RENO Preliminary
> A I T L B L BN BRI IR > L A T A A AN B B I
g:;g(}(}o:_ Near detector 7 g 3500 Far detector -
"a C . E E E
t - —o— Data 7 t 3000 —e— Data -
225000:_ — Prediction _: g - — Prediction ]
w - R . w 2500— ) —]
20000~ sin*26,; = 0.103 3 c sin*20,; = 0.103 ]
- lam2,|=232x 107 V2 3 2000 lam2,|=232x 107 V2 3
15000— - - .
- - 1500— —
10000 — - .
50005 E 500 E
c f - S c f - : -
e 0.2 o 0.2F
k1] k3]
T 0.15F T 0.15F
g e g
& oq Ll X *
o C r=) C
2 0.05F H + 2 0.05% + H’ ‘*
.E F -2 - + + -"-u-
© =) R B A E S I B O
s 0 e 0 ++++ H +
o C o C
+ -0.05F + * -0.05-
S - S -
g -O 1_| 1 I 1 111 | 1 1 11 | 11 1 1 | 1 11 1 | 1 1 11 | 11 S ﬂ 1_| 1 | 11 11 I 11 1 1 I 11 1 1 | 11 1 1 I 11 1 1 I 11
- ' 1 2 3 4 5 6 7 3 9 - ' 1 2 3 4 5 6 7 8 9

Prompt Energy [MeV] Prompt Energy [MeV]

Fraction of 5 MeV excess (%) to total expected flux

= Near: 2.303 +/- 0.117 (stat.) +/- 0.395 (sys.) +/- 0.492 (expected shape error)
= Far :1.468 +/- 0.390 (stat.) +/- 0.499 (sys.) +/- 0.482 (expected shape error)




5 MeV excess rate(/day)
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In progress.... Stay tuned...
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Summary

New measurement of 0,; by rate-only analysis (preliminary)

sin?(20,5) = 0.101 £ 0.008 (stat.) £ 0.010 (sys.)

First result on n-H IBD analysis (very preliminary)
sin?(20,5) = 0.095 £ 0.015 (stat.) £ 0.025 (sys.)

We observed new reactor neutrino component at 5 MeV (3.6 o)
Shape analysis for Am? in progress... (stay tuned)

sin?(20,;) to 7% accuracy within 3 years
— Will provide the first glimpse of &-p
If accelerator results are combined



