
Search for Sterile Neutrinos at RENO

Results of  search for sterile neutrinos

Summary

Sterile neutrino mixing

Neutrino 2020, Online Conference. 22 June – 2 July

The Standard Model predicts three generations of neutrino. However, some of experimental results may not be

explained by the 3 neutrino hypothesis. An interesting motivation for investigating a sub-eV sterile neutrino comes

from cosmological data. The RENO experiment has appropriate baseline for searching sub-eV sterile neutrinos, and

searches using reactor electron antineutrino disappearance.

Motivation

Comparison of  the Sterile neutrino 

exclusion limits

We obtained an excluded region for sterile 

neutrino oscillation parameters in the 𝑠𝑖𝑛2 2𝜃14 -

𝛥𝑚41
2 plane using 2200 days data at RENO 

experiment. 

Search method and strategy

Far to near spectral ratio analysis

Three neutrino mixing

𝑈𝑃𝑀𝑁𝑆 = 𝑅23(𝜃23)𝑅13(𝜃13, 𝛿1)𝑅12(𝜃12)

Four neutrino mixing
𝑈𝐹 = 𝑅34(𝜃34)𝑅24(𝜃24, 𝛿2)𝑅14(𝜃14)𝑅23(𝜃23)𝑅13(𝜃13, 𝛿1)𝑅12(𝜃12, 𝛿3)

The survival probability of electron antineutrinos is given by
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𝜃14 oscillation term

𝜃13 oscillation term

- 𝜒2 evaluation between observed and expected 

spectrum using far to near spectral ratio

- Canceled out systematic errors caused by detector

- Model independent study

Observed 

spectrum

Expected 

spectrum

𝜒2 fitter
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(detection efficiency, dead time, thermal 

power, fission fraction, energy scale, …)

RENO experiment setup

Hanbit Nuclear 

Power Plant

16.5 GWth

Near detector

120 m.w.e.

Far detector

450 m.w.e.

290 m

1380 m

RENO’s 95% C.L. exclusion contour curve

The black solid line represents an excluded region 

from Far/Near method.

The right side of contour is excluded.

The shaded green band represent 1σ expected 

contour due to a statistical fluctuation.

The blue dotted line shows its median.

The black solid line represents the 95% C.L. exclusion 

contour using spectral distortion between RENO’s near and 

far detectors. For comparison, Daya Bay’s 95% C.L., Bugey’s

90% C.L., KARMEN+LSND 95% C.L. and NEOS 90% C.L. 

limits are shown.

Several prompt energy spectra observed at the far 

detector, divided by the expected spectra from the 

near detector with the three-neutrino best fit oscillation 

parameters from recent RENO analysis. 

The black solid line represents an expected limit using RENO’s data

The red solid and dotted line represent a sensitivity from relatively 

long and short baseline

The blue solid and dotted line represent a sensitivity from under and 

over 3 MeV prompt energy

Exclusion contour curves in

sin2 2𝜃14 − Δ𝑚41
2 plane

Expected sensitivity of RENO


