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1. INTRODUCTION
RAA: Reactor Antineutrino Anomaly

Deficit in flux about 5%

S.G.Yoon, et al, 
Phys Rev D104 (2021)

5MeV excess

An excess in the prompt spectrum
Daya Bay collaboration
Phys Lett 118 (2017)

RENO collaboration
Phys Lett 116 (2016)
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2. REACTOR NEUTRINO
Neutrinos from reactors 

By nuclear fission! – Neutron absorption:

Unstable nuclei go through the beta decay to be stable. => 𝜈
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2. REACTOR NEUTRINO

Summation method model Conversion method model
Schreckenbach, et al, 
Phys Lett B160 (1985)

Based on Nuclear databases 
(still imperfect….)

e -> 𝝂

Sum

Sum

e -> 𝝂
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Summation method model Conversion method model
Schreckenbach, et al, 
Phys Lett B160 (1985)

Based on Nuclear databases 
(still imperfect….)

e -> 𝝂

Sum

Sum

e -> 𝝂

Yeongduk Kim, 
Nucl Eng & Tech 
Vol 48 Issue 2 (2016)

2. REACTOR NEUTRINO
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3. REACTOR NEUTRION EXPERIMENTS

NEOS

Hanbit nuclear power plant 
Tendon gallery

NEOS collaboration 
@ ICHEP 2016

RENO/NEOS
PROSPECT

STEREO
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3. REACTOR NEUTRION EXPERIMENTS

(PRD 105, 111101)

p-value of inconsistency of 3𝝂 and 4𝝂
models ~ 8.2 % 

Joint analysis result
Hint for the sterile neutrino at Δ𝑚41

2 ~ 2 𝑒𝑉2.

RENO/NEOS - LEU
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3. REACTOR NEUTRION EXPERIMENTS

1. Reject the hypothesis that 5MeV excess doesn’t come from 𝟐𝟑𝟓𝑼 with 3.2σ.

2. Reject the hypothesis that 5MeV excess only comes from 𝟐𝟑𝟓𝑼 with 2.2σ.

Prompt spectrum

Data(1)/Data(sum)
vs MC(1)/MC(sum)

Neutrino spectrum
1. Gaussian fit to DYB 5MeV excess.
2. Using the fit function, fit PROSPECT 5MeV excess 
only modifying the amplitude.
3. Get the amplitude ratio “r”.

Down scaling 
DYB’s cov. mat. 
by 4 orders of 
magnitude.

PROSPECT - HEU
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3. REACTOR NEUTRION EXPERIMENTS

• STEREO data reject the “light 
sterile neutrino hypothesis”.

𝐻41‘s p-value < 0.05 : rejected
𝐻00‘s p-value = 0.52 : not rejected

For 235U, 5.5 ± 2.1 % deficit
compared to the HM.
The data agrees with the recent SM.

• Their data suggest that the 
anomalies come from biases in 
the nuclear experimental data
which are used for the predictions.

Previous SM

Latest SM

STEREO - HEU
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3. REACTOR NEUTRION EXPERIMENTS

• STEREO data reject the “light 
sterile neutrino hypothesis”.

• Their data suggest that the 
anomalies come from biases 
in the nuclear experimental 
data which are used for the 
predictions.

Summary of the experiments

RENO/NEOS PROSPECT STEREO

MOTIVATION
1. Search for the sterile neutrino at Δ𝑚41

2 ~ 2 𝑒𝑉2.
2. Precise measurement for the reactor neutrino spectrum.

• PROSPECT concludes that 
5MeV excess doesn’t come 

from 𝟐𝟑𝟓𝑼 with 3.2σ and

• 5MeV excess only comes 

from 𝟐𝟑𝟓𝑼 with 2.2σ.

• RENO/NEOS gives a hint for 
the sterile neutrino at 

𝚫𝒎𝟒𝟏
𝟐 ~ 𝟐 𝒆𝑽𝟐.
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4. RENE - Reactor Experiment for Neutrinos and Exotics
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4. RENE - Reactor Experiment for Neutrinos and Exotics
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4. RENE - Reactor Experiment for Neutrinos and Exotics

• Total 38 8-inch pmts on Left & Right
• 450 mm radius & 0.5% Gd-loaded Target 
• => 763.407 L
• 150 mm thickness Gamma catcher
• Reflective material on the wall of the gamma 

catcher

• Total 2 20-inch pmts on Left & Right 
• 254 mm radius & 0.5% Gd-loaded Target 
• => 243.220 L
• 150 mm thickness Gamma catcher
• Reflective material on the wall of the gamma 

catcher

PROTOTYPE



NAPP - Workshop, Gangneung 31th Mar 2023 14

Reactor Experiment for Neutrinos and Exotics

4. RENE - Reactor Experiment for Neutrinos and Exotics

𝚫𝐦𝟒𝟏
𝟐 = 2.41𝒆𝑽𝟐

𝒔𝒊𝒏𝟐𝟐𝜽𝟏𝟒 = 0.08
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4. RENE - Reactor Experiment for Neutrinos and Exotics

• RENO-NEOS joint analysis shows an interesting hint for the existence of the sterile 

neutrino at 𝚫𝒎𝟒𝟏
𝟐 ~ 𝟐 𝒆𝑽𝟐.

• To search the mass parameter region, we are considering multiple detectors at 

nearest sites in the Hanbit nuclear power plant.

•We expect to search for the sterile neutrino at the above parameter region.

•After that, we have a future plan to precisely measure the neutrino spectrum at 

LEU and HEU reactors with the same detector.
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감사합니다.
Thank you.
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BACKUP
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* Backup
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* Backup

• Odd N fissile material > Even N fissile material
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* Backup
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* Backup
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* Backup

Radiative correction
It is crucial to correctly account for 
both the virtual and real photon 
contributions to ensure the proper 
cancellation of 3. Almost all decays 
relevant in our problem are of this 
type and the corresponding 
expression for Fermi decays is 
numerically very close. divergences.

Weak magnetism
Interaction btw current and
magnetic moment of nucleon
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* Backup
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* Backup

Under the size constraint and the statistics, 
150mm thick gamma catcher case would be 
the best choice.
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* Backup

• Total 2 20-inch pmts on Left & Right 
• 254 mm radius & 0.5% Gd-loaded Target
• => 243.220 L
• 150 mm thickness Gamma catcher
• Reflective material on the wall of the gamma 

catcher
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* Backup


