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Events /0.2 MeV

Data / Prediction

- 20234 St==E|28] 7=

4000

2000

1.1

0.9

nH 2800 C|O|E{E AtE3%t 9., X

=1,

L

e P B e e e e R e B B T B ] sl S

| A m>2,| =2.496 x 10-3e\V2
(2022PDG )

nofgiiﬁ

Preliminary

Far Data
Prediction (best fit)
L e Prediction (no oscillation)

(2.2MeV)

III\III'

IIII

0.8 e

) Prompt Energy (MeV)

2023-12-22 ek

=Mz Z5&8 HAHED
Preliminary

sin(260,5) = 0.082 £ 0.007(stat.) £+ 0.011(syst.)

JHEP(2019) : 1500days n-H result — sin” (26’13) = 0.086 = 0.008(stat.) £ 0.014(syst.)
PRL(2018) : 2200days n-Gd result — Si1'12(29]3) = 0.0896 £ 0.0048(stat.) £ 0.0047(syst.)

enGd 22002 1 rZ”S =,
(nGd nH St J__'Ll-l” _IE:I) Preliminary

0.0871 + 0.0040(stat.) = 0.0045(syst.) [+ 0.0060(tot.) ]



*Pu IBD yield (10™* cm?/fission)
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NEOS

Verification of reactor antineutrino anomaly and light sterile neutrino

« 1000 L of 0.5% Gd-loaded liquid scintillator

« At 24 m distance from Hanbit-5 reactor core (2.8 GW1t), in the
tendon gallery

 Data taking—phase 1: 2015-2016, phase 2: 2018-2020

2023-12-22



NEOS: sterile neutrino search
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NEOS: extraction of U/Pu-v spectrum

Benefitted by measuring anti-v from a single commercial reactor
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RENE Collaboration
Reactor Experlment for Neutrino and Exotics
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Motivation

RENO-NEQOS joint analysis w105 2022), 111101
Hint for the sterile neutrino at Am5, ~ 2 eV?.

(A mg,, sin’ 26,,) = (2.41 &V, 0.08)
(A mg,, sin® 26,,) = (0.34 V7, 0.05)

L sttt 1
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(Am],, sin” 20,,) = (0.34 eV, 0.05)
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* To confirm 844, need to improve systematics.
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Motivation

=  Detector responses. 0.4
. B i i ____ ycatcher
* For NEOS, 2" peak below the main peak. - MC Simulation thickness Omm
L ____ vy catcher
- NEOS - RENO 0.3 - thickness 150mm
— ~ i ____ ycatcher
18000~ = | o_os_—:;mg . | ] thickness 300mm
| e 2 02
006 < - —
0.04 i
r 0.1—
0.02_— ~
01: B
0= [ Cle | PRI R N T T B

2 2.5 3 3.5 4 4.5
Prompt Energy (MeV)

« Escaping gammas make the 2" peak.
* NEOS doesn’t have gamma catcher
different to RENO.

* We need the gamma catcher.

2023-12-22 YH otxF2ote| YA H 2139 13



" Prototype detector design. ' ——
e 2 20-inch PMTs on left & right. | :
* 0.5% Gd-LS Target.
* Box-shaped LS gamma.
* Stainless steel cone to better collect optical
photons.

Borated Polyethylene

Lead Bricks
Veto Detector

2023-12-22

Front view

Supporting

Prototype Detector

= /
< >
2,800mm 808mm
Shielding structure for the prototype.
e 267 mm radius cylindrical target.
* Box-shaped gamma catcher with a side length of 808 mm.
e 100 mm thick borated PE.
100 mm thick lead bricks.
 Plastic scintillator for veto detector. (from the NEOS collaboration)

(0] A
O‘:I:Oﬁ_l_l

o

==t

_|Ok

2] YAt g 2ake(e] 14

M



Liquid Scintillator Production

Liquid scintillator production.

e Last summer, we made ~210L Gd-
LAB for Gd-LS at RENO far site.

 We have LS making and Gd-LAB & LS
mixing works left to do.

* We plan to check the stability of
high-concentration Gd-LS, light yield,
and so on.

2023-12-22 YH otxF2ote| YA H 2139 15



PMT Test and DAQ System

= PMT test. = DAQ system.
 We tested the position dependency of the  We are currently developing DAQ program
PMT gain. for the experiment.
* Below 107 gain, there is no significant * We decided to use FADC with 500Ms/s,
position dependency of the PMT gain. DT5730SB or NKFADC500.
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NEON Collaboration 0

A

~ 20 members who are all active members of COSINE-100 and/or NEOS
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Aim to observe CEvVNS from reactor v,using Nal(Tl) detector
Can take an advantage of COSINE-100 and NEOS experiences

Detector was installed at tanden gallery of Hanbit reactor unit 6
(~24 m from reactor core)

Hyun Su Lee, Center for Underground Physics (CUP), Institute for Basic Science (IBS)



NEON detector

« High light yield Nal(Tl) crystals 3x2 array (total 16.7 kg)
NIMA 981 (2020) 164556

~15 PEs/keV

COSINE-100 Encapsulation : Silicon Gel

Quartz Glass

Optical Pad

~23 PEs/keV

FUS

NEON Encapsulation

Polyethylene Castle

Borated Polyethylene

800 L liquid
scintillator for
active veto

Acrylic Box

~15 cm lead &
~25 cm PE

EPJC 83 (2023) 226*‘

Hyun Su Lee, Center for Underg  Lead Castle “for Basic Science
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Sensitivity to observe CEVNS

* Flat background ~7 dru
* Detector mass = 13.3 kg

- Reactor on data = 365 days T hescioron T ORMNS (ko)
* Reactor off data = 100 days = = =0

;* W’-ﬂ*ﬂw et

Entries (/NPE)

. . 5
« Light yield = 22 NPE/keV £
& OpeSEREER.aelelane
—_ @)
« Threshold =5 NPE C.ml_ . ]
EPJC 83 (2023) 226 Measnred Fnerov [NPF1
:.'_ 5000 (D) :.'_ 5000 "
m i — Model Exp. oA i — Median
'§ 4000_ 1o Region _§ 4000_ 1o Region
E 3000 20 Region E 3000 2(5'Flegion
- I P | R - Xu's QF - | Xu's QF
o o
o 2000 . 2000
L L]
L - el L
§ 1000 E 1000
zZ | , zZ |
0 Il L d R | . 0 Lo, ml, L
0 500 1000 1500 2000 0 2 4 8 10 12
Exp. Number of CEVNS Events Significance [0]

More than 3 sigma observation sensitivity!!

Hyun Su Lee, Center for Underground Physics (CUP), Institute for Basic Science (IBS)



Sensitivity to observe CEVNS

 Flat background ~7 dru

« Detector mass = 16.7 kg

« Reactor on data = 365 days

« Reactor off data = 100 days
« Light yield = 24 NPE/keV

« Threshold =5 NPE (ongoing)

{IPRAIIYIY

Developing multivariable machine learning
technique for 5 number of photoelectrons
(NPEs) threshold

Stay tune!!

Hyun Su Lee, Center for Underground Physics (CUP), Institute for Basic Scie

5 NPE waveform

100/~

80—

ADC Counts

L | L | L ‘ L | L ‘ 1
2200 2300 2400 2500 2600 2700 2800

Time [ns]

BDT output distribution(5 NPE)

0.025

0.02—

— Physics data

.0.015— {
SR L
< .01 fﬂ{
0.0057 i mﬂmﬂ%
07 05 0 05 1
BDT output




