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Chair    |                       Vice Chairs                   |   Secretary

ƴ Current management (2023-2025)
Å Chair: Byungsik Hong (Korea)
Å Vice Chairs:  A. Thomas, G. Xiao, T. Uesaka
Å Secretary: YongsunKim (Korea)

ƴ Board members (15 member countries/regions)
Å Australia: Anthony Thomas (Univ. of Adelaide)
Å China: FurongXu (Peking Univ.), GuoqingXiao (IMP), YugangMa (Fudan Univ.), Bing Guo(CIAE) 
Å India: Avinash C. Pandey (IUAC), Sumit Som (VECC), Vandana Nanal(TIFR)
Å Japan: Kazuhiro Tanaka (KEK), Atsushi Hosaka(RCNP), HirokazuTamura (Tohoku Univ.), Tomohiro Uesaka(RIKEN)
Å Korea: Byungsik Hong (Korea Univ.), Jin-HeeYoon (InhaUniv.), Eun-Joo Kim (Jeonbuk Nat. Univ.)
Å Taiwan: Wen-Chen Chang (Academia Sinica) 
Å Vietnam: Phan Viet Cuong (VINATOM) 
Å Myanmar: Nyein Wink Lwin (Univ. of Mandalay) 
Å Kazakhstan: KairatA. Kuterbekov(Eurasian Nat. Univ.) 
Å Hong Kong (China): Jenny Hui Ching Lee 
Å Mongolia: To be determined
Å The Philippines: Denny Lane Sombillo(Univ. of the Philippines)
Å Uzbekistan: BakhadirIrgaziev(National University of Uzbekistan)
Å Singapore: Andrew Anthony Bettiol (National University of Singapore)
Å Thailand: ThawatchaiOnjun(TINT)

ƴ Observers
Å Weiping Liu, Kazuhiro Tanaka, Dong-Pil Min, Yanlin Ye, Hideyuki Sakai, Shoji Nagamiya, Tohru Motobayashi, Eberhard Widmann (NUPECC)

ƴ Uzbekistan & Singapore joined in 2023.
ƴ¢ƘŀƛƭŀƴŘƧƻƛƴŜŘƛƴнлнпΦ
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ƴNext meeting: Institute of Physics, Academia Sinica, Taipei, 27-29 Nov. 2025
https://indico.phys.sinica.edu.tw/event/228/

ƴPrevious ANPhABoard Meeting & Symposium, SCNT, Huizhou City, China, 14-16 Nov. 2024

https://indico.phys.sinica.edu.tw/event/228/


Underground laboratories

ƴY2L (700 m deep, 2003-2023): COSINE-100, AMoRE-I

ƴYemilab(1,000 m deep, 2022-): COSINE-100U, AMoRE-II, ’EYE, Cryogenic DM searches, etc.
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HPGe
ÅRelocation from Y2L
ÅStarted in Feb. 2024

COSINE-100U
Å-30ᴈ low-temperature room 
ÅCommissioning in early 2024

LSC Hall
Å10-ton crane installed 

in June 2023

AMoRE-II
ÅShield structure completed
ÅCommissioning in late 2024

‘rate: Ḑ10-7 /cm2/sec with muon detectors 

Yemilab: a new underground laboratory in Korea



Underground laboratories
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ƴCOSINE-100 experiment @ Y2L
ÅDAMA/LIBRA annual modulation of standard 

halo model was rejected.

ƴRelocation of COSINE-мллΥ ¸н[Ҧ¸ŜƳƛƭŀō 
ƴUpgrade COSINE-100 to COSINE-100U
ÅImproving the light collection capability of 

NaI(Tl) by modifying the geometry and PMT 
attachment method: NIMA 981, 164556 (2020)
Å21.6 лΦс bt9κƪŜ± όол҈ ҧύ
ÅCommissioning in early 2024: Main experiment 

will begin in 2025

Dark matter search 

ƴFuture experiment: COSINE-200
ÅDevelopment of ultra-low 

background NaIcrystals
ÅAims a world best limit for low-

mass WIMP-proton cross section
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Sci. Adv. 7, 2699 (2021) 
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Neutrinoless double beta decay (ⱨ♫♫) 

ƴProves neutrinos are Majorana fermions & strengthen seesaw mechanism and leptogenesis.  
ƴAMORE-II experiment @ Yemilab

Å100 kg of 100Mo to reach ὝȾ τȢυ ρπ years for 5 years: both phonons & photons measured by MMC+SQUID

ÅSo far 360 LMO(Li2
100MoO4)+13 CMO(40Ca100MoO4) cylindrical crystals (ͯ85 kg of 100Mo) were grown.

ÅStage-1 run with 90 crystals in 2025-2026 ᵼStage-2 run with 360 crystals in 2026-2030 

Water Tank: 70 cm thick, 56 ton

PE: 25 cm thickness, 6 

ton

Boric-acid: 
1 cm thick

Pb:
25 cm thick
58.6 ton

PE: 
70 cm thick
27.5 ton

PSMD:
160×30×3 cm3

with SiPM

ҧDilution refrigerator (DR)
ҨInstalled muon detectors

Cf.) CUPID @ LNGS with 240 kg of 100Mo 

Energy resolution 
of 2.614 MeV 
gamma

EPJC 85, 172 (2025)

Ҧ Tests at ground showed 
satisfactory energy resolution 
and alpha rejection power.



Underground laboratories
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Large Neutrino Detector: άbŜǳǘǊƛƴƻ ǇƘȅǎƛŎǎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǿƛǘƘ ǘƘŜ IsoDARsource at YemilabέΣ 
(Future plan)
ƴIsoDAR@Yemilab plans to use Ḑ1023 Ӷ’s from decay of 8Li, bombarding ὴbeams from cyclotron on Be target
ÅSterile neutrino search using the inverse beta decay (IBD) Ӷ’ὴO Ὡὲ
ÅNonstandard interaction search usingelastic scattering off atomic electrons (Ӷ’ὩO Ӷ’Ὡ) 
ÅPrecision test of weak interaction (weak mixing angle) with very short baseline oscillation (Ӷ’ᴼ Ӷ’) 
ÅSearch for new particles such as a light ὢboson, etc.

Measurement of the energy (Ὁ) and vertex 
(ὒ) of neutrinos for ϳὒὉfor each event

Alternatively, 100 kCi144Ce can be 
used: #ÅO 0ÒO .Ä
Decay processes emit Ӷ’s.

15m

15m

Ӷ’
Ӷ’Ӷ’

Ӷ’ Ӷ’

2ͯ kton
Liquid Scintillator 

Counter (LSC)

arXiv:2401.1321

https://www.nevis.columbia.edu/daedalus/exp/isodar.html, PRD 105, 052009 (2022)

144Pr: 
Praseodymium



Underground laboratories

Super-Kamiokande
Super Nova Neutrino

KamLAND-Zen
136Xe double beta decay
neutrino

CANDLES
48Ca double beta decay

NEWAGE
Direction sensitive 
dark matter search

New : KERNEL

Super clean room

Cleanair system

Pure water system,

etc.

Dark Matter search/R&D

Lab A
Low radioactivity detectors

Â KamiokaObservatory (ICRR)

Â KamiokaUndergroundLaboratory(RCNS)

Â New Facility : KamiokaExtremely Rare 
phenomena and NEutrino research 
Laboraory(KERNEL) under construction
ÅResearch Center for Neutrino 

Science(RCNS), Tohoku University
ÅResearch Center for Nuclear Physics(RCNP), 

Osaka University
ÅParticularly low radiation environment for 

rare event search such as double beta 
decay of dark matter

KamiokaFacility ICRR, University of Tokyo http://gwcenter.icrr.u-tokyo.ac.jp/wp-content/uploads/2011/02/LCGT.jpg
ἷ ᴛ ỐKAGRAЂϱЕΤϣק
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Underground laboratories

DAQ will be restarted in 2027

KamLAND2-Zen:double beta decay
under construction

DAQ was stopped
for KamLANDupgrade(Aug. 2024)

Removal of PMTs for outer 
detector(Feb. 2025)

Liquid Scintillator 
Extraction

CANDLES-LT: double beta decay
under development

LIS system for
48Ca enrichment

CaF2 scintillating 
bolometer

blue laser

Other Projects

PIKACHU
double 
beta 
decay

PICOLON
dark matter 

search

CryoLab
dark matter 
search

KERNEL related projects 
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China Jinping Underground Laboratory (CJPL)

JUNA

Neutrino experiments

Dark matter

HPGe CDEX-II

Dark matter

LXe PandaX-II

Dark matter

Nuclear 

astrophysics

(w.e., 7000 m)

(Bq/kg) K-40
Ra-226
609 keV

Th-232
911 keV

CJPL < 1.1 1.8±0.2 < 0.27

Beijing 600 25 50

Extremely low background rate 
2010ͯ

Depth (km w.e.)
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China Dark Matter Experiment (CDEX)
Geto search for light-WIMP: PRL 123, 221301 (2019)
PRL 129, 221802 (2022), PRL 129, 221301 (2022)

ÅCDEX-10 (2016): 10-kg 
Point Contact Ge 
detectors immersed 
into liquid nitrogen
ÅCDEX-50 (in-preparation)
ÅCDEX-300 (ṃ2027)
ÅCDEX-1T

Particle and Astrophysical Xenon Experiment(PandaX)
Xeto search for dark matter: Nature 618, 47 (2023), 
PRL 130, 261001 (2023), PRL 130, 021802 (2023)

ÅPandaX-II (2014-2019): 
Dual-phase TPC with 
half-ton of ultra-high 
purity liquid 136Xe 
120 kg in 2014 
ᴼ580 kg in 2018
ÅPandaX-4T (2021-): 

5.75 tons of Xe
Cf.) LEGEND-200

LEGEND-1000
Cf.) nEXO



Underground laboratories
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Ion source LET

HET

HV platform

DetectorAnalyzing
magnet Focusing

magnet

Acceleration

W.P. Liu, et al., Sci. China 59, 5785(2016)

Reaction Crucial parameters
Prior to 
JUNA

JUNAdata Publication

Holy grail 12C(‌ȟ‎)16O
Lowest energy (keV) 891 552

In preparation
Cross section (b) 10-11 10-12

Neutron source 13C(‌ȟὲ)16O
Energy range (keV) 230-300 240-1900

PRL 129, 132701 (2022)
s-process 50% 20%

26Al abundance25Mg(ὴȟ‎)26Al Uncertainty 21% 8%
Science Bulletin 67, 2 (2022) 

Cover paper

F abundance19F(ὴȟ‌‎)16O
Lowest energy (keV) 189 72 PRL 127, 152702 (2021)

9ŘƛǘƻǊΩǎ ǎǳƎƎŜǎǘƛƻƴUncertainty 80% 5%

Ne isotope ratio 18O(‌ȟ‎)22Ne Uncertainty 472±18 keV 474.1±1.1 keV PRL 130, 092701 (2023)

CNO breakout19F(ὴȟ‎)20Ne Lowest energy (keV) 300 200 Nature 610, 656 (2022)

List of experiments from the first run (2020-2021)

Experimental conditions for JUNA 

Cosmic muon 
Bkg. (cm-2s-1)

Beam energy (keV) /
Maximum beam intensity (emA) Energy 

stability
H+ He+ He2+

2 10-10 50-400 / 2-10 50-400 / 2-10 100-800 / 1-2 0.04%

JUNA nuclear astrophysics facility at CJPL 



Underground laboratories
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JUNA
Super JUNA

To cover various nuclear 
processes in He burning
ÁHigher intensity: 20 mA
ÁHigher energy: 800 keV

Plan for Super JUNA



RIB accelerator facilities
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Radioactive Ion Beam Factory 
(RIBF) @ RIKENin Japan

ƴThebeamis backto BigRIPS! 
after a long break (Dec. 2022 ςMar. 2024)

ƴSuppliedbeamsin 2024
18O (April), 70Zn (May), 124Xe (June) 
136Xe (Nov.), 238U (Nov.-Dec.)

New instrumentation

NEBULA-PLUS
Neutron 

detection 
capability 
doubled 

IDATEN
Fast ‎-ray 

spectroscopy 
with 48 

LaBr3(Ce) 
detectors 



RIB accelerator facilities
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Research Center for Nuclear Physics (RCNP) @ Osaka Univ. in Japan

Grand Raiden
Precision nuclear physics
International collaborative 
research

K400 Ring cyclotron
p: 400 MeV, 10 ‘A, ϳɝὉ Ὁͯ ρπ
HI: 100 MeV/u

MuSIC
Continuous ‘beam
Interdisciplinary 
research

White neutron 
irradiation field

Semiconductor 
software error 
evaluation

K140 AVF cyclotron
Can be used stand alone
Injector for Ring cyclotron

Short half-life radio-
isotope production

Targeted alpha therapy

ƴCompletion of the upgrade of AVF 
(Azimuthally-Varying Field) cyclotron
ҍUpgrade for10 larger beam intensity in 

2022 (several 10s to 100 ‘A)

ƴ Independent use of AVF

ҍp & d beam: Mass production of short-
lived radio isotopes

ҍHe beam: Production of 211At (Astatine) for 
targeted alpha therapy (TAT)

ƴ AVF + Ring cyclotron

ҍp beams for MuSICand white neutron Exp. 

ҍMuSIC: Muons @ 28-100 MeV/c 

Å‘Ⱦ‘ ḐρπȾρπcps @ 60 MeV/c

ҍGrand Raiden

ÅUltra high-resolution NP experiments

Å‌cluster search
TAT cyclotron facility will start a large 
and stable supply of 211At in 2027.
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RARiS: Research center for Accelerator science & RadioIsotopeScience @ Tohoku Univ. in Japan

BST

Photon 
beam

Photon 
beam

Expt. hall #2 Expt. hall #1

GeV-ў irradiation room

Unsealed 
RI facility

Expt.
room #3

RARiS-Mikamine

Low-energy Ὡscattering
ULQ2 (Ultra-Low Q2) for p charge radius 

ULQ2 spectrometer
Ὁ:  10 -50 MeV

CH2 or CD 2 target
Two arm spectrometer

ϳɝὴὴ~ 10 -3

CH2(▄,▄ᴂ) Ee-= 51.26 MeV

Two photon beam lines 
for nuclear physics 

FOREST: Multi- sɹpectrometer

NKS2: Neutral kaon Spec. II

1.3 GeV synchrotron

K0 production 
@threshold

Photon 
beam

‎ Äreaction

Radioisotope production
High power linac
10 ²50 MeV, 300 Hz
I peak ~130 mA(@50 MeV)
I average ~ 120 ͫA(@50 MeV )

RI Production Station

Â Deliverable RIs
Å42/43K,  46/47/48Sc, 64/67Cu, 225Ac for 

theranostics
Å83/84/86Rb, 132/136Cs for plant imaging

Previously ELPH     



RIB accelerator facilities

28 May 2025 2024 WG9/C12 AGM @ IBS 18

RARiS-Aobayama

PET/CT

Ҧ Irradiation system of 
quasi-monoenergetic
neutrons

Beam swinger system

930 AVF cyclotron

ÅK number: 110 MeV
ÅMagnet 
ҍWeight: 200 t
ҍMax Field: 19.6 kG
ҍMax power: 230 kW

ÅRF
ҍD-electrode: 2
ҍFrequency: 11-22 MHz
ҍMax voltage: 50 kV
ҍMax power: 70 kW×2

HM12 cyclotron

ÅProton: 12 MeV, 60 ˃!
ÅDeuteron: 6 MeV, 30 ˃ !
ÅIon-source: PIG internalion-
source
ÅBeam port: 2

RI production 
system

Previously CYRIC     

https:// www.cyric.tohoku.ac.jp/en/

RARiS: Research center for Accelerator science & RadioIsotopeScience @ Tohoku Univ. in Japan


