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A Motivation of the RENE experiment
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A A joint analysis of RENO -NEOSimproved the constraints on the oscillation

parameters and gives a hint for sterile neutrino

A This new short-baseline project, RENE,is targeting to be installed in the
tendon gallery of a reactor at Hanbit Nuclear Power Plant, Yeonggwang at
a baseline of ~23m with improved resolution by surrounding the target

with gamma catcher.
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Target + gamma catcher
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A Detector structure

A Target :
0.5% Gadolinium loaded liquid Scintillator
Radius 27.5 cm, length 120 cm ( 0.245ton)

4.1m ) ) 1.9m

— A Gamma-catcher :

R O 280cm x 120cm x 120 cm

s , Box-shaped stainless steel filled with LS
2 20-inch PMTs(Photo Multiplier Tubes)

Acrylic vessel
(Target)

DZ
catcher
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I vz A Veto detectors

— I Reflector cone [_] Boron PE [ Veto plastic scintillator ~ 74/%% Concrete/Rock 15 Plastlc SCIntlllator (EJ_ 200) pan elS
] Gamma catcher |: PMT Lead bricks B Pallet .
+ 30 2 -inch PMTs

Acrylic target & chimney

A Passive shielding :
A commissioning run is currently being conducted at CNU Boronated and high -density polyethylene

plates, and lead bricks
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A Monitoring DAQ conditions

LS Temperture (JC) LS Level (mm) ~ Temp(JC)/Humidity(%)/O  ,(%)  =meewem=dHV

A monitoring system was developed to
track environmental conditions and
other factors that could influence data
acquisition and detector response.

Architecture of RENE monitoring system
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Data Acquisition

ADC HV system MCU MCU Magnetometer Radon Sensor UPS
cDAQ SYA527L.C UnoR3 RAEGuard, etc TFM1186 RSO-A SMT3000 Hardware Layer
(USB) (TCPR/IP) (Serial) (ModBus) (SCPI/UART) (SCPIJUART) (USB)




A Data acquisition system

DAQ Schematic

—) Data transfer — ....... p « Clock signal/Trigger/Configuring/
......* Trigger ------->1C0mmand
CHl EEEEEEEEERER}p
Inner Detector CH2

Veto Detector

Start&Stop

FADC (Notice NKFADC500)
A 4+4 channels

A 12bit resolution

A 2.5V,, dynamic range

A 500MS/ch/s

A 4+4GB DRAM

. ol

SADC (NoticeM64ADC)
A 32 channels

A 12bit resolution

A 2 V,, dynamic range
A 62.5MS/ch/s

A 4GB DRAM

Notice TCB

A Trigger Control board
A Make trigger & clock
A 40ADCs available

A RJ345 port




A Radioactive source calibration

Information of Radioactive sources

Source True Energy [MeV]

137Cs 0.662

65Zn 1.115

40K 1.461
80Co 2.507
232Th 2.615
2520 2.223 (nH)

~8 (nGd)

Data information

A Target : GALS 0.1%(commissioning )
A Gamma catcher : LS
A 3D calibration
- position :

along X-axis : 5 points on 120 cm

along Y axis : 5 points on 55cm

along Z-axis : 12points on 55cm
A About 1hour per each position, each source

Calibration rod
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tability of detector performance
osition dependence

nergy dependence

nergy conversion function

Diagram of the source position
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A PMT stability check (Radioactive source)
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The average difference remains

- below 1% on the 12 hour
| timescale.

PMT A avg diff. : -0.52%
PMT B avg diff. : -0.01%
Total avg diff. : -0.74%



A PMT stability check (LED)
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A An LED run was performed to check the PMT gain stability using single photoelectron signals.
A The gain was stable within 1% when both PMTs were operated at 2,000 V

(PMT A: G = 2.4x10Y, PMT B: G = 2.7x10Y).
A The total duration of the measurement was 35.7 hours.
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A Source Calibration(NPE vs MeV)

Total

NPE vs MeV
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A The NPEto-MeV conversion is based on 1.115 MeV from a 65Zn source.
A Further studies are required on the applied correction and the theoretical conversion function.



A Source Calibration in MC

b L NPE spectra for Data vs MC
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NPE
Average difference: 1.26%



A Position dependence (Target)

i i+ Response about X -axis Response about Y -axis
Diagram of the source position NPE distribution (X -axis) P

A 3D calibration along the X, Y, and Z axes

Response about Z -axis NPE distribution NPE distribution
( ) ( )

137
Cs A The energy response is stable within 1%

along X and Y, and up to 2.6% variation
at maximum.

A The variation along the Z -axis is affected
by the detector structure.



