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RENO Collaboration l

Reactor Experiment for Neutrino Oscillation

(8 institutions and 40 physicists)

ATotal cost : $10M
AChonnam National University AStart of project : 2006
ADongshin University AThe first experiment running
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RENO Experimental Set-up
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v Precise measurement of |Dm_.* | and ¢,, using ~2200 days
of data (Aug. 2011 17 Feb 2018)

A Me a s u r af Reaabot Antineutrino Oscillation Amplitude and Frequency
at R EA Gubmitted to PRL (arXiv:1806.00248)

v Fuel-composition dependent reactor antineutrino yield A

N F uoerposition dependent reactor antineutrino yield and spectrum at
R E N QAo submitted to PRL (arXiv: 1806.00574)

v Measurement of absolute reactor neutrino flux and spectrum

v Independent measurement of |Dm_.? | and q,; with
delayed n-H signals



Clear excess at 5 MeV
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In 2014, RENO showed the 5 MeV excess
comes from reactors.




Energy- dependent dlsappearance of reactor antineutrinos
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sirr2d;; = 0.0896 0.0048(stat.) 0.0047(syst.) ( 7.6%)

| m. 2l =2.68 0.12(stat.) 0.07(syst.) (103eV?) ( 5.2%),
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[am?, | (x 107 eV?)
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Evolution of Fuel Isotope Fraction

8 groups of near IBD samples with different 23°U isotope fraction
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Observation of fuel(energy)-dependent variation in IBD yield

A 6.7s rejection of identical reactor antineutrino spectra
between 4 main fuel isotopes

f?239

0.35 0.3 0.25
[ & Data S '
= REETHE Model (scaled by -7.2%) s
':] -
‘% 5.9 — Best fit .
oA B .
danl - --- Identical spectra
"'\q.-__ | —
5s8- 0 e
i B
E =
—.5.7F
BN ;

a | I I | | I | I | | I | I |

IBD yield per fission
y =¥ (E)7 (E,)dE,

f(E,) : energy spectrum

vy, =aFy,

F o time averaged fission
fraction of isotope |

11



The best-fit measured yields per fission of 235U (%39Pu)
A 23°U: 3.5s deficit relative to Huber-Mueller (H-M) prediction
239Pu: 1.2s deficit
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Rati o of | BD yield per filssior
and nA bveak indication of enhanced yield in 5 MeV
excessregiondueto?®U i sot ope fraction

Fys
_ 0.35 0.3 0.25
—~ = ~ o Data 3.8<E <7TMeV)
ﬁ -% 2. 155 wn H-M model (scaled)
S % 2 |-=Bestfit
~ X - - Identical spectra
00 8 2.05F e gl
o 2
= E 2_
:103631'])'3[3' ol Illdl | —
= 0.36» H-M model (scaled) _+_
o é [ — Best fit ““““unl“‘“'“
£ 5 (.355[ - 1dentical spectra L
m ) L
= ot
v 0.3502
0.5 055 06 065 13

B

235



2.6s indication of 5 MeV excess coming from 23°U fuel
Isotope fission !!
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Cross section calculation | | Data / Prediction, RENO 2200 days at near detector

A Vogel 84 formalism
A 0.924 +- 0.018 (for Huber + Mueller model)
A T =8802s (PDG2017)| /966 4 0,019 (for ILL + Vogel model)
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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 *°
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Data/prediction

Measured spectrum
vs. HM prediction

—}— Unfolded data
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Data/prediction

Spectral comparison

RENO Preliminary

—}— Unfolded data
—— True E, from MC

* MC is normalized to data in the
region excluding 3.6 §,< 6.6 MeV

A Unfolding using iterative method iRooUnfold
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Motivation:

1. Independent measurement of gq,5 and |Dm_.?|.
2. Consistency and systematic check on reactor neutrinos.

target ¢ catcher



