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RENE
(Reactor Experlment for Neutrino and Exotics)

o om « \Will be located in a Tendon

ﬁ% Eanbltl\:uclear gallery of a reactor in Hanbit
Lo P
% cﬁ“n”,f,r,exa"t Nuclear Power Plant Complex.

e Baseline ~23m.

* Aim to search for the sterile
neutrino oscillation at
Amz2,,~2 eV?, hinted by

Tendon  RENO-NEOS joint analysis

gallery  (PRD 105 (2022) 111101)
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RENE collaboration
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RENO

(Reactor Experiment for Neutrino Oscillation)

* Primary goal: Measurement of O,
» August 2011~ March 2023

~

Hanbit Nuclear Power Plant

Complex
6 Reactor array
2.8GW:h/reactor

Oscillations observed as a
deficit of anti-neutrinos
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RENO results for sterile
neutrino !

e Search for Sub-eV sterile neutrino In
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NEOS

(Neutrino Experiment for Oscillation at \ @
Short baseline) PR e 5

- & A 7
';;Sﬁﬁ;,nbnit Nuclear Power Plant
6'Réactor array

£ "."‘2-.‘8@31\‘141 [reactor

Vo
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NEQOS
detector

~8m (20 mw.e) ° Primary goal: search for eV scale sterile
R neutrino’in the 4 v framework.

* NEOS-1: Aug. 2015 - May 2016
« NEOS-2: Sep. 2018 ~ Oct. 2020
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NEOS Result for sterlle neutrino
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PRD 105 (2022), L111101

Motivation of RENE

RENO and NEOS jOint anaIYSiS = RENO:NEOS FC95% : ==
Hint for the sterile neutrino at Am2, ~ 2 eV?. I 2 v 20508 FC 68% Gtlowe ; Jipsr_

" RENO+NEOSRS 90% __ — =N 7
L (comparison at NEOS) e Y
A 3y, sin” 20,,) = (241 €V, 0.08 e ey
11 (m‘:”' ] W= ) ) 1 ~____ RENO+NEOS RS 90% s .
+ (A mjy, sin” 28,,) = (0.34 €V, 0.05) (comparison at RENO) - Lo LN 3
_+ E —_ — ' L ¢
4 { ' S NEOS+DB RS 90%
L ol I 1 2 - —
+ 1 | — i
+ _ o T [ RENO far/near 95% _

__p-value of inconsistency of 3v and 4v

| Am

Prediction from NEOS / RENO NEOS/ prediction from RENO

0.9 — -"-l'_'
—m-Q-d-e-IS—oN—S-i—z Yor—— e RAAS% 'i:;.
11 }} 4 (A m,, sin 26,,) = (2.36 V2. 0.06) _ u o o _
4 (A mj,, sin” 26,,) = (0.34 €V, 0.05) _ “ .
- 4y i <
]. + + [ ""l'--."'
-|___|_I"-' | ® Bestfit < ptd” —
Z—
i # RAA Best fit I
—}— data systematic uncert. < 5?-"
e I T S S S S 107! ||||||3 L |||||||2 . |'f=:'r-+na.|.|1 L1
1 2 3 4 5 6 7 10 107 107 1
Prompt Energy (MeV) sin®2 914

* To confirm 844, need to improve systematics.



Motivation of RENE

v' NEOS and RENO detector responses to monochromatic v energies.

* NEOS * RENO
] I I I 1 | |
_ B
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Neutrino Experiment Oscillation at Short Baseline — Yoomin Oh, @The 39" ISNP (2017) Prompt Energy (MEV)

* NEOS detector has 2" peaks below the main peaks.
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Motivation of RENE

« Escaping gammas make the 2" peak.

* The NEOS detector doesn’t have gamma catcher
different from the RENO detectors.

* Toimprove the energy resolution, RENE detector
will have a gamma catcher.

0.4
_ Positron MC ___ ycatcher
IS lati thickness Omm
- Simulation _ ycatcher
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Prototype Detector Detector inner structure

Design » Cylinder shape acrylic target filled
with 0.5% Gd-LS.

» Box shape stainless gamma
catcher filled with LS.

collection.
« Two 20-inch PMTs on left & right.
« PMT holder with Mu-metal shield.

1200m
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Prototype detector shielding structure

Detector outer structure

1. Shielding

= Six borated PE plates with
100 mm thickness

» ~3 300 lead bricks with 100
mm thickness

2. Veto

= 15 plates of plastic
scintillators from the NEOS
collaboration.

» Thirty two 2-inch PMTs.

0
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Prototype detector Constructlon

=/ - Manufactured the stainless gamma
catcher and PMT holder in 2024.
04. 15

 Currently in the process of
manufacturing the acrylic target.
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Prototype detector simulation

arget vessel check MC Simulatior
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* The thickness of the target acrylic
vessel is not significant!

* We decide to make 8 mm-thick
target vessel for the safety reason.

“Preliminary MC Simulation
02— __ Box (target 3mm)
- —— Box (target 5mm)
- —— Box (target 8mm)
Q.l5 —— Box (target 10mm) =
S i
<o.1} |
0.05 1_
R T S —
0 b 2.5 4

3 3.
Prompt Energy (MeV)

pycunysu 1any, 1w iveud4, Daejeon, Korea 14



Liquid Scintillator

The target will be filled with 0.5% Gd-LS.
DIN will be added for pulse shape
discrimination.

The gamma catcher will be filled with LS.

Last summer, ~210L 0.6% Gd-LS was made.
More LS will be made for gamma catcher
and Gd-LS dilution.

Checked the stability of high-concentration
Gd-LS, light yield, and so on.
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Liquid Scintillator productlon Replaced the

broken motors
e At RENO far site

* For safety, newly make a production ¢ Refurbish the Gd-LS production line.
tent with the ventilation system.
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Liquid Scintillator production
* At RENO far site

e After the refurbishment, about 10 members made Gd-LAB from July 25 to August
10 in 2023.
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Liquid Scintillator Stability

Stability test result o Ga-LAB Tiration Resul
L b - KNU
- The Gd-LAB is stable even at a high % onl-— | . ONU
concentration of 0.6% over 7 months £ Z::; _ + + .
E ;:Iﬁj‘- . ' + ) . . .
S o
Plan
- Manufacturing the samples with different types njm;--
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PMT test for RENE prototype

20" PMT R12860 specifications oy~ PMT Test bench

\ e Oil proof cable .
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Specifications (Typ.)
- Spectral response: 300nm to 650nm / A,.,: 420nm / Peak to Valley: 1.5~2.8
- Gain: 7x70°© 1.6pC | Applied voltage: 2000V (Temp.: 25 °C)

Dynode structure
- Box (Efficient collection) & Line (uniform drift path) dynode

Features
- Fast time response & High stability

g . 0
- Quantum efficiency: 30% ref. Hamamatsu handbook
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Entries

1

Charge Distribution

charge response
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DAQ

DAQ Equipment

Notice NKFADC500

4 + 4 channels

ADC resolution =12 bit
2.5V, dynamic range
Sampling rate = 500
MS/ch/s

4+4 GB DRAM

Notice M64ADC (SADC)

32 channels
ADC resolution = 12 bit

2 Vp,p, dynamic range
Sampling rate = 62.5
MS/ch/s

4 GB DRAM

DAQ schematic

e Dt tramsfer = = = o Clock signal / Trigger / Configuring / Start & Stop
= = » o Tripger === Command

_CH1 Gonnnee v

—CH2 i
&
|

CH1

DAQ synchronization

TREG: Trizger signal from ADC

s Trlgaer signal for shmultancoss data taking
s Clnek skgnal

TRERER: Infurmativn abeut ihe Lrizger

HE .
» Utilizing the FADC, PSD(pulse shape

Notice TCB (Trigger Control

Board)

- Make trigger and clock
signals

- 40 ADCs available

- RJ-45 port

discrimination) will be used.

Utilized NOTICE’s NKFADC500 and

M64ADC with TCB.
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Plan
___

Month -3 46 6-9 10-12 1-3 4-6 6-9 10-12 1-3 4- -9 10-12 1-3 4-6 6-9 10-12
Collaboration Start
Design

Simulation

Gd-LS and LS
DAQ

PMT

Construction

Commissioning
(RENO site)

RENE
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Summary

« RENO-NEOS joint analysis shows an interesting hint for the
existence of the sterile neutrino at Am2,,~2 eV~

« RENE (Reactor Experiment for Neutrino and Exotics)
collaboration aims to search for the sterile neutrino oscillation

around Amz,,~2 eV~

« To commission the prototype detector this summer, we are
doing our best.



