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Introduction
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• RENE : Reactor Experiment for Neutrino and Exotics (started at 2022)

• Plan to install the liquid 

scintillator based neutrino 

detector in the tendon 

gallery of the reactor in 

Yeonggwang

• Baseline : ~ 23 m

• Physics goals

✓ Sterile neutrino search for 

Δm2
41 ~ 2 eV2

✓ Precise measurements of 

the flux and spectrum of 

reactor electrons and 

antineutrinos (5 MeV bump)

✓ Decomposition of the 

neutrino spectrum of
235U and 239Pu
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LSND proposed the 4th neutrino hypothesis
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• LSND (Liquid Scintillator Neutrino Detector) reported observation of excess

• Observed 𝜈𝜇 → 𝜈𝑒 with baseline of 30 m (𝚫m2 ≈ 1eV2 > known other 𝚫m2)

Possibility 

of new type of 

neutrino 

(4th neutrino ?)
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Existence of 4th neutrino ? 
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Still room for 5 σ discovery
Neutrino 2023 J. Ochoa-Ricoux

RENE RENE



K-Neutrino Symposium, 2024/07/26, Dong Ho Moon

Reactor Neutrino Anomaly
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• Neutrino anomaly observations were reported 

Atmospheric neutrino 

anomaly (1986 ~ 1998)
v23-oscillation 

(𝚫m2 ≈ 2.5x10-3eV2)

Solar neutrino anomaly

(1968 ~ 2001)
v12-oscillation 

(𝚫m2 ≈ 8x10-5eV2)

Anti neutrino anomaly

in reactors (2011 ~)
v13-oscillation

(𝚫m2 ≈ 2.7x10-3eV2)

v12

v23v13

4 neutrino mode can describe 

measured data better 

PLB 829 (2022) 137054, PRD 83 (2011) 073006

RENE

1 −
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Sterile neutrino at RENO
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• Search for Sub-eV sterile neutrino in the 4 v framework

• Orange line describes well data (𝚫m2
41 = 5x10-3 eV2)

PRL 125 (2020) 191801
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RENO + NEOS joint analysis 
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• Hint for the sterile neutrino at Δm2 ~ 2 eV2

• Need to improve systematics for confirmation of sin2θ14

• p-value of inconsistency of 3 and 4 neutrino modes is 8.2 % 

PRL 125 (2020) 191801
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RENE collaboration
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12 institutions and ~ 40 members
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Neutrino detection (IBD)
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𝜈𝑒 + p → n + e+

ns

μs

• Prompt signal : electron positron annihilation in ns

• Delay : n-Gd capture in μs

• Timing constraints help to reject the background 

events

~1020 𝜈𝑒 /GWth

(Hanbit : 2.8GWth)
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Detector response simulation
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• Energy distributions of prompt signal for NEOS and RENO

• 2nd peaks appear below the main peaks
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Significance of gamma catcher

11

• Escaping gammas induce the 2nd peak of energy distributions

• Gamma catcher can play an important role to smear the 2nd peak and get better resolution
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Detector design for the prototype
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• Detector inner structure
✓ Cylindrical shape acrylic target 

filled with 0.5 % Gd-LS

✓ Box type stainless steel gamma 

catcher filled with LS

✓ Cone structure for efficient optical 

photon collection

✓ Two 20-inch PMTs on left and 

right

✓ PMT holder with Mu-metal shield

1200 mm

534 mm
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Shielding and outer VETO detector
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• Shielding

✓Six borated PE plates 

with 100 mm thickness

• Veto detector

✓15 plastic scintillator 

panels donated from the 

NEOS collaboration

✓32 2-inch PMTs
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Shielding and outer VETO detector
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Target detector simulation
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• The thickness of the target 

acrylic vessel is not significant

• 8 mm-thick target was selected

See poster 

W. Hwang
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Detector construction
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• Manufactured 

gamma catcher 

and PMT holder 

with the stainless 

steel in 

2024.04.15

PMT holder

Gamma catcher 

In Yeonggwang

Acrylic Target

• All components are delivered into Yeonggwang. 
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Liquid scintillator
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• The target will be filled with 0.5 % Gd-LS

• DIN will be added for PSD later (Pulse 

Shape Discrimination) : ~ 210 L 0.6 % Gd-

LS is ready

• The gamma catcher will be filled with LS

• Stability check in KNU and CNU
0.6 % Gd-LS

Concentration is stable for over 

7 months
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20-inch PMT
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See poster 

J. Oh

• Hamamatsu R12860 

PMT test setup

Mockup PMT

Installation test 
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20-inch PMT
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See poster 

J. Oh

• Single photo electron : 1.48 (A), 1.51 (B) pC

• Peak to valley : ~ 3

• Acting voltage : 1750 V

• Gain, position dependence and after pulse study are done

Wave form

Charge distribution Gain measurement
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DAQ system
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DAQ equipment DAQ schematic view

• PSD (pulse shape discrimination) will be performed by using FADC 500 at offline

• SADC will be used to control VETO signal

20-inch
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VETO detector performance
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See poster 

J. Park

• Ongoing to work in Yeonggwang

• Coincidence test with Cs137 and 

cosmic muons
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Short baseline (SBL) experiments
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Neutrino 2023 J. Ochoa-Ricoux

Low-Enriched Uranium 

(LEU)

High-Enriched Uranium 

(LEU)

Hope to join in the world race soon !!! 

RENE
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Schedule
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Summary and outlook
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• Inspired by the hint of RENO-NEOS joint analysis, RENE has begun to 

search for the sterile neutrino around Δm2 ~ 2 eV2

• Detector constructions are ongoing

• Expecting timeline to install in tendon gallery is set to middle of October

• Please stay tuned to the RENE experiment



K-Neutrino Symposium, 2024/07/26, Dong Ho Moon

체험 삶의 현장 영광 편
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갈고 붙이고 옮기고자르고



Back Up
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Reactor Neutrino Anomaly
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• Neutrino anomaly observations were reported 

Atmospheric neutrino 

anomaly (1986 ~ 1998)
v23-oscillation 

(𝚫m2 ≈ 2.5x10-3eV2)

Solar neutrino anomaly

(1968 ~ 2001)
v12-oscillation 

(𝚫m2 ≈ 8x10-5eV2)

Anti neutrino anomaly

in reactors (2011 ~)
v13-oscillation

v12

v23v13

RENE
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Detector Assembly
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RENO 2200 day data
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RENO 2200 day data
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Existence of 4th neutrino ? 
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