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Neutrino Oscillations:
From Discovery to the Precision Era

K-Neutrino Symposium 2026

27 00 2006
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-Neutrino Symposium 202

Tuesday Oct 27, 2026, 8:00 AM — 7:10 PM Asia/Seoul
Chung-Ang University Art Center (Bldg. 301

Opportunities using
Opaque Liquid Scintillator

Oct 27 @ K-Neutrino Symposium 2026, CAU

Yoomin Oh
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Research Topics
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Goal and Organizations

* Provide a forum for neutrino researchers in Korea to share their research activities
and recent results with the broader domestic community.

* Encourage presentations focusing on ongoing research and scientific contributions
within each experiment, in addition to general experimental overviews.

* Promote communication and collaboration among neutrino researchers in Korea.

* Jointly organized by the Center for Precision Neutrino Research (CPNR) at Chonnam
National University and the CAU High Energy Physics Center at Chung-Ang University.

 Combines the existing CPNR Workshop and Korean Neutrino Symposium (K-nu) into a
single joint event.



B Local Organizing Committee

B Scientific Program Committee Sang Yong Kim (CNU), Ji Young Choi (CNU), Da Eun Jung (CNU)

Byeongsu Yang (byang@chonnam.ac.kr) Sun Kyu Lee (CNU), Sunwoo Gwon (CNU)

Kyung Kwang Joo (kkjoo@chonnam.ac.kr) B Hosting Institutes:
Chonnam National Univ. Center for Precision Neutrino Research (Hec S40|X} HUTHE)
Kyu Jung Bae (kyujung.bae@knu.ac.kr) CAU HEP Center (SH 10jL4X| 22| 4E])

CAU NuLa (Sth S40|xt 2174)
Kim Siyeon (siyeon{@cau.ac.kr)

B Secretariat

Ha Chang Hyon (chha@cau.ac.kr) e Eun Jeong Kim <k57581126@chonnam.ac.kr>, 062-530-4790
 Min Gang Kim <kmk971@chonnam.ac.kr>, 062-530-4789
 Jeong Yeon Kim <jeongyeonk9@chonnam.ac.kr>, 062-530-0807



Program: https://ind

ico.neutrino.or.kr/event/541

43 participants, 13 talks, 5 posters

Session 1

9:00 AM

9:40 AM

10:00 AM

088

Session 2

08f

Neutrino Theory

Speaker: Prof. Sin Kyu Kang (Seoul National University of Science and Technology)

IceCube

Speaker: Taeyun Kim (Sungkyunkwan University)

SK/HK

Speaker: Byeongsu Yang (Chonnam National University)

KNO

Speaker: Prof. Intae Yu (Sungkyunkwan University)

Break

LiquidO

Speaker: Yoomin Oh (Institute for Basic Science)

AMoORE

Speaker: Woo Tae Kim (Institute for Basic Science)

DUNE

Speaker: Juseong Park (Chung-Ang University)

Posters

Session 3

f B

Session 4

4:00 PM

4:40 PM

i fd

SND@LHC

Speaker: Yeong Gyun Kim (Gwangju National University of Education)

JSNS*2

Speaker: ChangDong Shin (Dongshin University)

COHERENT

Speaker: Se Wook Oh (Seoul National University)

Break

NEON

Speaker: Gyunho Yu (Institute for Basic Science)

RENE

Speaker: Sunkyu Lee (Chonnam National University)

nuEYE

Speaker: Eunil Won (Korea University)

Posters

[120PM

Distance- and Direction-Dependent Dose Responses of a Portable G-M Detector for Sealed *“Co and #?Na ®1h
Sources

Characterization of dose responses according to source-to-detector distance and measurement direction is important for
interpreting radiation measurements involving sealed radioactive sources. In this study, a portable Geiger—Mdller (G-M) tube
detector was evaluated using sealed *Co and #**Na sources under circumferential and distance-dependent measurement
configurations. Measurements were performed at various distances and directions, including the front and rear orientations of the
detector. The measured dose decreased markedly with increasing distance for both radionuclides. Direction-dependent variations
were also observed at identical source-to-detector distances. In particular, the front and rear measurements exhibited different dose
responses, indicating that the effective distance to the sensitive volume and the detector housing geometry influenced the
measured values. These findings demonstrate that both distance and detector orientation significantly affect G-M tube responses.
Therefore, the detector reference point and measurement direction should be clearly defined and consistently maintained to ensure
accurate and reproducible measurements.

Speaker: Dr ByoungChan KIM (Chonnam National Unive

[ 2026 poster - beki..

Extending Monopod Reconstruction for the IceCube Upgrade ®1h

We present ongoing work to extend Monopod, a likelihood-based reconstruction algorithm, to electron neutrino events in the
IceCube Upgrade. The multi-PMT optical modules require response models that account for individual PMT orientations and
sensitivities. We develop photon-response tables and spline parameterizations of the expected light yield and arrival-time
distributions for use in Monopod. This poster describes the implementation, preliminary validation with simulated electron neutrino
events, and remaining challenges in incorporating Upgrade sensor information into the reconstruction.

Speaker: MinSu Kwak

Implications for Inelastic Dark Matter from the LUX-ZEPLIN Nuclear Recoil Event ®1h

Recently, the LUX-ZEPLIN (LZ) experiment reported a high-energy nuclear-recoil event with a recoil energy of 248 keV.

Motivated by this event, we study the event-rate calculation for inelastic dark matter—nucleon scattering and apply the formalism to
a toy dark matter model.

We investigate the allowed parameter space and compare our results with bounds from other direct-detection experiments.

This study provides a framework for exploring inelastic dark matter models in future direct-detection searches.

Speaker: Jeonghak Han (Chung-Ang University

Simulation and Computing Status of the RENE Experiment ®1h

The Reactor Experiment for Neutrinos and Exotics (RENE) is a short-baseline reactor neutrino experiment aimed at searching for
sterile neutrinos through oscillation measurements at the Hanbit Nuclear Power Plant in Yeonggwang, Korea. The detector consists
of a 0.5% gadolinium-loaded liquid scintillator target surrounded by a liquid scintillator gamma catcher and is equipped with 20-inch
photomultiplier tubes (PMTs). Currently, the RENE detector is installed at the RENO far site and is taking commissioning physics
data. This poster presents the current status of Monte Carlo simulation studies for the RENE experiment. An overview of the
computing environment is also provided.

Speaker: Eungyu Yun (Chonnam National University

(A RENE Simulation ..

Transformer for IceCube ®1h
Transformer for IceCube

Speaker: Hani Kimku (Chung-Ang University

[A IceCube Upgrade ...



Conclusions

« Neutrino oscillations have been established by many experiments over a

Highlights
g g wide range of neutrino energies.

Th e Ory - Neutrino physics has entered the precision era.
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JUNO 0,, Already Tests Flavor-Symmetry Predictions

Kéng

Tri-bimaximal Mixing: A Hint of Discrete Symmetry
There exist correlations between the angles :

Before measuring 6,5 = tri-bimaximal mixing (TBM) hypothesis : JUNO vs. symmetry predictions
‘ 1 2 ‘ : . I 1 . .
in2 pTML 2 212 gTMI an2gT™M2 _ = | T2 gTM2 As TM: ™:
\/i _\,/i 0 Harrison & Perkins & Scott (2002) S0y = 3~ gtan b s sin" Oy 5 Tgtan s JUNO TBM
6 3 I I L
1 1 1 I | I I
UM = | = = - 6,~0; 6,=45% 6 =sin-‘(i)z353° : : : DI
\ff \f V2 BT TeEEE B)° JUNO 207.2 days (prelim.): sin2612 = 0.3036 * 0.0064 | I
V6 V3 V2 Pattern sin20:: vs JUNO | o
-> TBM pattern can be derived from discrete symmetries but ruled out TM: (1st TBM column) 0.318 ~2.20 0.26 0.28 0;?:29 032 034 0.36
_ Modifications of TBM - TBM 1/3 4.60 (and 813 # 0) Bands: JUNO 207.2 d (prelim.) 0.3036 + 0.0064,
' TM:z (JU_e2|2=1/3) 0.341 ~ 5.80 loand3e. =~
| . ‘ . Dashed: predictions with 813 from Daya Bay.
/ % % %, \ ( 2“—\;” \% Zi%”mo ) Some modular As cases ~ 0.269 outside 30
6 3 3 ) < )
U B 1 cost sinf ;, cosf sinf ., I B _('()59 B sinf)(.io I cos# B Si“()(_.—i(; .
mn = TE T T e NG + 3 e JT™M2 = NG V2 V3 2 N Sin 2613 0.0851 £ 0.0024 (aya BGY)
1 _(,'050 B sin 9(;:5 cost B sin 9({_% K cos ! B Sillﬁei¢ B | cosf N Singe—w A discrete symmetry Is established by correlations
\V6 V3 V2. V2 B / Ve V2 BNz among B12, B1s, B23s and &, not by large angles.

Some predictions are disfavored !
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¢4* Chung-Ang University
Low-energy / particle physics
Atmospheric neutrinos and oscillations, Upgrade reconstruction, and event selection Task energy and direction at a few GeV

m ﬁ @ Token one per pulse, or one per hit PMT
| ; o™

Next self-supervised pretraining
Chang Hyon Ha Hani Kimku Minsu Kwak Sooa Kim

Institutional lead Student Student Student

IceCube Upgrade Transformer

GNN 48.6% |

P S S S S S R S R SRR SRR SRR SRR SRR SRR SRR SRR SRR SRR SRR SRR SRR R SRR SRR R e

44+ 21 - == = (GNN I
o

~8- Pulse token
el PMT token

¢S Sungkyunkwan University
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High-energy / multi-messenger astrophysics 18 F »> - e
¢ A
Neutrino source searches, reconstruction, and calibration 16 - 8L 6L
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Number of parameters
1-10 GeV energy resolution

K-IceCube Workshop, Feb. 2026
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Chang Dong Rho Youngwan Son Taeyun Kim Minji Shin Per-PMT phOtOl’l tables
ln‘Situ lcecube data Institutional lead Postdoc Student Student Goal expected l]ght and tlmlng at every PMT
Sim photon propagation in South Pole ice
Angular resolution Fit smooth spline tables, one per PMT
10°
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* SNU

SK‘ KOrean gI‘OU p 6 InStItUtES, 1 9 . JS.H. Yc()jo: Countéy Board

researCherS 5 graduate students
* CNU * KNU « SKKU

« D.E. Jung + J.S. Park * E.H. Kwon

» D.H. Moon « 1 graduate student * JW. Seo

) R.G. Park : I2Tg>(ac1)douate students

g.r%u\?ng A co-convener of calibration SNU

Korean contribution for Super-K

+ 45 Jang Byeongsu Yang
. IBSéC(LthP'

 Calibration
* Water parameter measurement
* Monitoring attenuation length of Gd-loaded water
« PMT timing-charge (time walk) calibration and timing monitoring

TQ map
E tqmap of cable # 00010 QpC)
z “E I 1 I Top-bonom kse: beam i ——
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S 02k
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1 1 1 I N o we  we

|
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300 320 340 360 380 400 420 440 460 480 500 A
Wavelength [nm) x.j OI’ %’: (AU)



HK Korean group

Korean Group Representative

'
7 institutes, ~20 researchers

. g_lldllj,, BlsllIJS’TGIST' KNU, SKKU, Kyungkwang Joo

Intae Yu

Executive Board

Jonghee Yoo (Chair)

Jee-Seung Jang (General Manager)

Dongsu Ryu

Byeongsu Yang

OD System Calibration Electronics Simulation
Jee-Seung Jang (Head)
Dongho Moon (Purchase)

Myoung Youl Pac
JuneHo Choi

Byeongsu Yang (Head)
Jee-Seung Jang
Ji-Woong Seo

Jik Lee (Head)
Jungsic Park

Chang-Seong Moon
Hyun-Sun Jo

Dongsu Ryu (Head)
Kyujin Kwak

EunHyang Kwon

* OD electronics

* Inner PMT pre-calibrations
» Laser calibration system



Korean contribution: PMT pre-calibration

« PMT test before installation

* Measure position dependence of QExCE, gain, timing, charge, SPE response
 Study QE dependence on angle, polarization, wavelength

» Collaboration among Japan, Korea, and Australia e\ A A

* Calibration devices developed by Korean and Australian groups
 Tested in CNU and the device being installed in Jikkento (Kamioka-Cho)
* Pre-calibration will start for ~400 PMTs.
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arge Scale Domestic projects applied KN 0 O rg a n izati o n

® KNO working groups have been organized

® Currently 14 institutions are participating in KNO project

Fyqe>

P @ KNO plans to use v, and v, beams from J-PARC in Japan Intae Yu

- KNO and HK share

‘* KNO ¥ : Hyper-K
‘ . ~— "'"[;;; ; ~. J-PARC beam
\ T | - Baseline from J-PARC

‘:;‘ i B .
~

to KNO is about 3

times longer than HK

Beam center
Sea
1000 m iﬁ
JAPAN
2 O 3 5 el 2 Jﬁl-" .- J-PARC

see hep-ph/0504061
Off-axis angle By K. Hagiwara, N. Okamoura, K. Senda



- 1 tonne prototype preparation

; ‘O\u't‘évtm.,; )

Tent, outer/iner containers conthiner

— @Center (90°/o CL) K Purification system
Readout/DAQ all prepared.

— @Buffer (90% CL)
— IsoDAR @LSC (50)

— Best Limits

Daya Bay + Bugey-3
NEOS-II
STEREO
PROSPECT

* RAA

© BEST

Mass Squared Difference

Oscillation Amplitude
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J-PARC Sterile Neutrino Search
at J-PARC Spallation Neutron Source

SNSZ-II

JPARCSt ile Neutrino Sea
at J-PARC Spallatio N utro S

Chang Dong Shin
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e Observation
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Mercury target

u* decay at rest

- 24 m
@~ ® ()"
B S il
pt = & + G+ @
CN,, IBD

CNgs serves as a data-driven constraint on
the v, yield from u +/p

- provides an in-situ measurement of the v, flux
|- Constrain the IBD normalization

5—'102 =
(3] -
o -
> )
[
T |
< 10
16
10_1 JSNS*90% CL.exclusion | “~OS0e
o LSND 90% C.L.
| [ csno s 1
102 1 L rrrud 1 L L 1111 1 1 1111111 1 L L1111
4 3 2 1
10 10 10 10 ) 1
sin“20

-

Liquid scintillator (detector)

V, interaction on '2C
+ V —> electron
’ (prompt)
IZC(Vese )lzNg.s
Y
12Ng.s. o
ik 0
“ positron
(delayed)

2022 +2024 Physics data

observation prediction
Total 8 8.91+1.6
JSNS total BKG. 6.1+1.0
LSND excess 2.8+1.3
(scale)
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122 PMTs . /SN Bottom PTIE PMT Readout Test
' » Test conditions: 1360 V, no LAr purification

 Installed two PMTs and performed a cosmic-muon signal
test after cooldown and LAr filling

« Coincident top-bottom PMT signals consistent with
cosmic-muon events
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Scattering and Neutrino Detector at the LHC

—
N

SOIMELEL Py

(7)) 2 & & & ]}
it ”
C | | Signal Region Signal ]
q>> 10} W= v, Background i
w | W v, Background ]
Charged 8 ¢ B NC Background .
Neutri particles ~ ¢~~~ WM Hadron Background
eutrinos I 70000000 , ]
SCATTERING AND * O BN W OB B BN OB OB BN B A M W W _% 6 P : 7/ ////// 7/ Uncerta’nty =t
NEUTRINO DETECTOR @ === == arreeeaat= \ B —— Data I
Residual hadrons
A b 4 LHC . / . ]
g’ 100 m rock magnets X ~
E -
% -
XY Zoom Tilted projection . SND@LHC Preliminary g e + $ .
v, — CC candidate 3
Shower generated by a ‘7:‘
TS S real track attached to e e P SR N PR T SR T ST S N S S T x-l 03
SND@LHC Preliminary o T the vertex 20 25 30 35 40
T Vertex characteristics: S " - <
i ' apsncaotincomingrackat Sum of hit-density weights

the vertex to be assessed

Emulsion scanning using HTS2 for SND@LHC



Korea DUNE Activity

N G- . ele
M Research Activities 5 | F AL NS
- CA’l/@ DUNE Cold Electronics Hardware : COLDATA LArASIC FEMB
e Collaboration with BNL Electronic Detector Group

* Cold electronics chip testing for the DUNE Far Detector

* Robotics testing

Technical note in DUNE database :
Comprehensive QC Testing and Data Analysis of Cold Electronics

ASICDAC_CALI_CHK - Total Power per Chip ASICDAC_CALI_CHK - Combined Total Power

,~.EEE CDO - ol -=- Fit p=199.57, 0=3.75
] ~=- CDO Fit u=198.56, 0=3.55 : \\ ----- Mean 199.57
0 1 l\ ----- CDO Mean 198.56 IR +30 range
\ CDO +30 :

‘ AN, CD1
25 7 B \ :

F \ --- CD1 Fit p=200.59, 0=3.66
\ CD1 Mean 200.59

Summer DUNE camp at JEJU
July 13 to July 24, 2026

Members of DUNE

NE-y
S Chung-Ang University
. AV CAU Neutrino LAB (CAU NULA)
%y s %\\* Prof. Kim Siyeon
PostDoc Sunwoo Gwon (FD4 R&D, WbLS)

Ph.D student Juseong Park (ND analysis)

Master's student | Hokyeong Nam (FD ProtoDUNE)
Sunhong Kim (ND analysis)
Yujin Park (FD ProtoDUNE)

"I I“ Jeonbuk Univ.

E—; Prof. Seodong Shin

New Members Since the last
K-Neutrino Symposium

SEOULTECH
Prof. Myeonghun Park

Jeju Univ.
Prof. YoungJu Ko

Hanyang Univ.
Prof. Sungbin Oh

— — ! =




JINST 14 (2019) P11007
NIM A 1071 (2024) 170075
arxiv:1807.00628

NoWASH Candle, Photo by B. Gremlich, MPIK

T LS (LAB) + Paraffin wax (NoWaSH),
1 p-crystal

90K plate
4K plate

still plate
820 mK
100mK plate
320 mK

Low temperature shield
(LTS)

Lead: 30~40 mK
Cooper. - 12mK

Yoomin Oh| |

OVC (STS 316)

Radon in residual air

Air balloon (Urethane)

Inner boric acid shield (Powder)

Copper shield (5 cm) - OFE

Lead shield (20 cm) - Haekgwang

Boric acid shield (Rubber)
o LMO (‘inTer'n;q -

sive (araldite)
Heater
R or (Vikuiti)

te
Kapton PCB
ononYrame (NOSV-Cu)

ps (PTFE)
2
Photon frame (NOSV-Cu) o g
Post bulk+surface (NOSV-Cu) e
crews for module (Brass) ]
sor adhesive (stycast 1266)

Solder for PCB

Gl

-

SC lead shield - Lemer Pax _

Cu plate under inner lead

Inner lead shield (1 ¢cm) - Lemer Pax
Inner lead shield (25 cm) - Goslar+Gentily

Colling plate supporting rod (G11)

y G2

‘ ]
| _Gamma from rock E E
Solar neutrino 4 (=gl H
J Cosmic muon 1 ——e— E
Radiogenicneutrony _ _ _ _ _ __ _____ F H_-l _____ :
ot 1 i
—te
=t 10°° 107° 1074

Background level in ROI (count/keV/kg/yr)

 Large dilution refrigerator from Leiden.
* With Three Pulse Tube Refrigerators
« Cooling power: 5 pW @ 10 mK (w/o wiring), ~ 2.7 uW
@ 8 mK (w/ wiring)
« Base temperature at H.Q (measured) : 6 mK (w/o
wiring), 7 mK (w/ wiring)
« Base temperature with LTS (Low temperature
shield) : ~ 12 mK
* Including vibration damping systems.
 Cabling: 27 wires x 360 detectors.

» Several DR Performance tests are ongoing.




Summary of summary

Korean Neutrino Physicists are busy

* [hey are typically involved with at least two or three experiments.

Large scale domestic R&D funding program has been launched and two
neutrino experiments (KNO, vEYE) applied.

Running : lceCube, Super-K, SND@LHC, JSNS?, NEON
Coming : IlceCube-Upgrade, Hyper-K, DUNE, COH-Ar-750, RENE, AMoRE-I|

Planning : LiquidO, NEON-II, JSNS*-II, KNO, VEYE

(1 am) Thinking ... Solar thermal neutrinos or CvB, BBN-v detectors in Korea?



