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CPNR at a Glance

» Established in 2022 to strengthen neutrino
research in Korea

» Supports experimental, detector,
theoretical, and analysis activities in
international and domestic collaborations

» Builds capacity for future Korean led |
neutrino programs

e Fosters domestic and international
exchange through workshops, conferences
and support for neutrino related meetings Y — ———
In Korea 8 institutes and

d ~50 researchers
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CPNR Workshop Overview

CPNR Workshop 2026: Neutrinos and Physics beyond the Standard Model

« Date: October 26, 2026

* Venue: Chung-Ang University, Seoul, South Korea

« Hosted by the Center for Precision Neutrino Research (CPNR/CNU), and so on.
» The second annual CPNR workshop, held as a satellite program of NNN2026

« 11 talks spanning theory, experiments, and detector R&D

Program scope

« Theory and phenomenology: new neutrino interactions and properties; quantum-
sensing concepts

. CE}lxplfrimental results and ongoing searches: neutrino oscillations, sterile neutrinos, and
ark matter

e Detector R&D: neutrino detectors and future colliders



Precision Neutrino Physics and New
Interactions

sin? 20,5 = 0.0874 50938 (stat.) 39938 (syst.)  ~10% uncertainty reduction

. 4 . |Am2.| = 2.50 393 (stat.) T5:08(syst.) x 1073eV? ~3% uncertainty reduction
Marla m TO rt0|a NeW phySICS Sea rCheS *  Consistent with the individual n-Gd and n-H results

el — * Systematic contributions

« Overview for precision measurements - S ———
and complementary probes of new N e
neutrino properties. - o o o

Energy scale +0.0016, —0.0014 40.05, —0.06

Sanghoon Jeon — RENO Final 3,800-day
* Joint n-Gd + n-H analyses ongoing.
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Chui-Fan Kong —Solar neutrino e [ 1 e oo,
magnetic moments (phenomenology) | i EERRER RS
» Solar v, searches at Jinping could T T DI

constrain neutrino magnetic moments. SETREE EL AL

P. Bakhti, S. Jana, CFK, S. Shin, S. Yun
arXiv:2609.14446

Chui-Fan Kong (IBS-CTPU-PTC) CPNR Workshop 2026 @ CAU, Oct 26, 2026 46
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Sterile Neutrinos: Complementary Tests
of the Anomalies
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» Two beams, three channels, one 8o RN i L

sin’26 sin'28, sin'2g,

d ete Cto r - MicroBooNE has now completed the full 3+1 program. all three oscillation channels measured
L]

in one detector

NuMi 1.054 x 107 POT &

- all consistent with no sterile neutrino, with limited sensitivity in certain channels

» Complementary appearance and i ————
disa ppearance con straints within S—
t h e te Sted m Od e | S . - Comparison with Other Experiments

« The 3800-day RENO result provides an updated CLs
exclusion limit with the full data set.

S a n g h O O n .J e O n - R E N O + RENO provides an independent constraint in the low- 3

Am3, region through its near—far spectral comparison.
L]
) — L + The RENO and Daya Bay contours use the same 95%
I/ a S e a rC u S I n S / C.L. CLs prescription, enabling a statistically consistent
. comparison.
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2026010026 Sanghoon Jeon @ Seoul National University
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Dark-Sector Searches and Emerging Approaches

Youngjoon Kwon — Belle Il SungWoo Youn — Axion searches
«  Dark-sector searches at O(1-10 GeV). * Recent results and continuing axion searches.

_ - Preliminary .
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Hyunsu Lee — COSINE Myeonghun Park — Quantum sensing for inivisibles

» Testing DAMA/LIBRA; extending low-mass dark- < Proposed quantum-sensing approaches to dark
matter sensitivity. matter and feebly interacting relics.

— its ;
e Physics reach of COSINE Dark-matter-induced microwave drive as a unitary evolution U}y,
in Quantum Computer

In addition to DAMA/LIBRA verification...
WIMP-Proton spin-dependent interaction
. * Qubits are exposed to microwaves from dark matter over the coherent
time ((100)us sets the maximum interaction time.

WIMP-proton SD cross section (pb)
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2| | — cosmeao  ---- cosme 200 Mgl . .
i s N * What would be good if we use a qubit as a sensor?
10° 10°
WIMP )

Exploring uncovered low-mass dark matter parameter space
Hyun Su Lee, Center for Underground Physics (CUP),  Institute for Basic Science (IBS) 39
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Detector R&D for Neutrino Experiments

Chanﬁ Hyon Ha — Position-sensitive CANDY ¢, GOAL

scintillators ig fsri:r:nreactor: 10" PMT T

« Promising initial data from a 125- PeconSITUCHon weer- N
channel prototype. l

» Target: sub-centimeter position o ]
resolution.

40 PMTs : 8-inch on each sides Zlﬂy
2000 SiPMs : 10cm pitch in 3D

Liquid Scintillator

10-inch PMTs. 10"PMT . nverseBetaDeciy Double Beta Decav
Guang Yang — Water-based Liquid @ srosknarer
SCIntI ator BNL demonstrators B
» Light yield, stability, and transparency e T
studies.

» Demonstrations toward .
Cherenkov/scintillation separation and
Gd neutron tagging.

2026-10-30 Byeongsu Yang, NNN26, Chung-Ang University 7



Detector R&D for Future Colliders

. o Dual-Readout Calorimeter (DRC)
H WI d O n g YO O - KO rea n a Ct I Vltl eS ¢ FCC-ee (+CEPC) IDEA detectory: DuaI—Rfﬁou‘_‘t Ca;lorimetr |
for FCC-ee and the EIC

* FCC-ee

e Active Korean R&D on dual-readout

calorimetry.

» EIC [Figure: Barrel Imaging 3
Calorlme’ger deSIQn, or Barrel Imaging Calorimeter
C O n St r u Ct I O n Ove rVI eW] « Korea-BIC group will construct 50% of _BIC detector at EIC project

¢ Major Korean r0|e in BlC SectorMechanicsy | | g Eachmor :; o
construction. N .
» Half of the BIC planned to be built N
In Korea.
~100 m2 of silicons / ~5,00: ;mM
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Take-home Messages

* Neutrinos remain a powerful window to new physics.
* Precision oscillation measurements and searches for non-standard
properties provide complementary opportunities.
« Complementary searches are essential.
« Different channels and experimental approaches test neutrino
anomalies and a broad range of dark-sector scenarios.
* Detector development was another major component.

« The program covered position-sensitive scintillators and WbLS for
neutrino experiments, alongside separate FCC-ee and EIC detector
activities.



Thank you to all speakers, organizers, and participants
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Search for Dark Matter Ax10n ooy

h CPP\R Workshop 2026: Neutrinos and Physics beyond the Standard Model
Chung-Ang University Art Center, Seoul, Korea » October 26, 2026 E
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