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&-ANPhA  yerview of ANPhA ‘ v

Yy Currentmanagement (2022025)
A Chair: Byungsik Hong (Korea)
A Vice ChairsA. Thomas, G. Xiab,Uesaka
A SecretaryYongsurKim (Korea)

Yy Board members (14 member countries/regions)
A Australia: Anthony Thomas (Univ. of Adelaide)

Vice Chairs | Secrtary
A China:FurongXu (Peking Univ.suogingXiao (IMP)Yugangvia (FudariJniv), BingGuo(CIAE)
A India:Avinash C. Pandey (IUAC), Sumit Som (VE@@grnaNanal(TIFR)

A JapanKazuhiro Tanaka (KEK), Atsisbsaka RCNPHirokazuTamura (Tohoku UnivJpmohiroUesakgRIKEN)
A Korea:Byungsik Hong (Korea Univ.)-BieeYoon [nhaUniv.), Eurloo Kim (Jeonbuk Nat. Univ.)

A Taiwan: WerChen Chang (Acadenfénica

A Vietnam:Phan Viet Cuong (VINATOM)

A Myanmar: Nyein Wink Lwin (Univ. of Mandalay)

A KazakhstanKairatA. KuterbekoWEurasian Nat. Univ.)

A Hong Kong (China): Jenny Hui Ching Lee : - A
A Mongolia: To be determined y | 0 S 1. I)\yé{Rx)\I yya I LJ2 |
A The Philippines: Denny LaSembillo(Univ. of the Philippines) 2 A y'l§5tRK M’ neo

A UzbekistanBakhadidrgazieyNational University of Uzbekistan)
A SingaporeAndrew AnthonyBettiol (National University of Singapore)

Yy Observers

A \(II\\/Ied%E% iu, Kazuhiro Tanaka, DeRgMin, Yanlin Ye, Hideyuki Sakai, SNajgamiya TohruMotobayashj MarekLewitowicz
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KANPhA  yerview of ANPhA v

Y PrewousANPhABoard Meetlng & Symposium, IBS, Daejeon Kored 11Qov. 2023

The ANPhA ba rd meetmg and
Sym yosium in 2023

oot ool R EIE ANe I UFIIF T HUNIF NP AmA P M) geu Ugun,

Y Nextmeeting:SCNT, Huizhou City, Guangdong Province, Chifvifg libv. 2024
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K-ANPhA  yarview of ANPhA

Yy White paper ofANPhA

A Catalog of the existing and planned
accelerator facilities in thA&siaPacific
region

A https://kds.kek.jp/indico/cateqoryl706

A Presently, we are updating the data.

Yy LongRange Plan (LRP) Committee
A Chair: Kazuhiro Tanaka (Japan)

A Members:

b Bing Guo (China), TomohiteesakgJapan),
VandanaNanal(India),YongsurKim (Korea)

L More memberswill be invited.
A Exofficio: Byungsik Hong
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‘UP4P

In this presentation

y" 1 will not cover
Al L ! CJliangzHaésyang)
A Jt ! w/ NadHitySaito)
AwL . Hiradyd$hiSakurai)
Aw! hb 0 NVdo Hloay)3

Yy 1 will summarize the status of
A Underground facilities

A Accelerator facilities except
those listed above

A Activities for LHC
A Activities for EIC
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. ‘UP4AP
ZSANPhA  nderground laboratories

Yemilah a new underground laboratory in Korea
Y Y2L (/00m deep): Constructed iR003to house the KIMS setup for dark matter search experiment

Yy Yemilab(1,000m deep): Constructed ir022and run by the Center for Underground Physics (CUP) of IBS

& rate: D107 /cm?/sec with muon detectorsV/

AMoRElII
A Shield structure completed =
A Commissioning in late 2024

. &
AN |\

“in

COSINAEOOU
A -300 low-temperature room HPGe
A Commissioning in earB024 A Relocation from Y2I§

started in Feb. 2021\
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. ‘UP4P
Z-ANPhA - ynderground laboratories

Sci. Adv7, 2699(2021)

—— COSINE-100 59 .5 days

—— DAMA/LIBRA-phasei

----- DAMA/LIBRA-phase1 (DAMA QF)
—e— COSINE-100 1.7 years

|:| 1o expected
[ ] 20 expected

Dark matter search

y' COSINEOOexperiment @ 2L
ADAMA/LIBRA annual modulation of standard
halo model was rejected. —

Yy Relocation of COSINBG Y2 hYemilab

Yy Upgrade COSINE)Oto COSINEOOU
Almproving the light collection capability by

[N
<
&

modifying the geometry and PMT attachment' TR I
method: NIMAQ81, 164556(2020 -
A21.6 0.6NPE/keV30%m,) L il
A Commissioning in earR024 R B A | — cosneaw
Old % 1 —
(a) (b)  New Yy Future experiment: COSINBO é}% .
o Upgrade' A Development ofiltra-low o 10'%
- T' backgroundNal crystals % 107
] A Aims a world bedimit for low- S il
massWIMPproton cross section & .f
Zféfi quartz optical pad optical pad S f
1

10 10%
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. ‘UP4AP
Z5ANPhA  nderground laboratories

Neutrinolessdouble beta decay
y" AMOREHI experiment @/emilab Cf.) CUPID @ LNGS w2#0kg of1°Mo

A 100 kg ofi%Mo to reach™Y, T® p 1 years for 5 yeardoth phonons & photons measured by MMC+SQUID
A So far 300 L1°MoO, cylindrical crystals were grown.
A Commissioning run with 90 crystals in 2024ull scale run with 100 kg 8°Mo is expected in 2026.

1077 1

Water Tank:70 cm thick,56 ton

Boric—acid:rﬁi‘\
1 cm thick®¥= E:25 cm thicknessp tor
NS Pb:

10%6 -

10 -

Discovery sensivity for
TY#(199Mo) at 30 CL (year)

1024 5
= ]

70 cm thick WO(<30x3 il il
27.5 ton With SiPM :

AMAaRE-Pilot
T1p B> 3.2 x 1079 yrs (90% CL)

10°1 10° 10! 107 10°
Exposure (kgiso yr)
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< ANPhA

Am? (eV?)

Asian Nuclear Physics Association

Underground laboratories

LargeNeutrino Detector:aNeutrino physics opportunities with théesoDARsource atYemilalz,

‘UP4AP

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

Yy IsoDAR@ Yemilab plans to u3&0?3’ ['s from decay ofLi, bombarding) beams from cyclotron on Be target
A Sterile neutrino search using the inverse beta detBp) [1)|© Q ¢
ANonstandard interaction search usietastic scattering off atomic electrons[Q° ' [Q
A Precision test of wealkteraction (weak mixing angl&ith very $ort baseline oscillatiorn {© ')
A Search for new particles such as a ligiioson, etc.

10

IsoDAR®@ Yemilab
(Syr 50)

—IsoDAR@Yemilab 5yr 50
——Prospect 96days 50
RENO+NEOS 50
——Best-Gallex-Sage 30
---Best-Gallex-Sage 1o

0.1

Yemilab detector \'=. ALY
fiducial volume "‘.

x 2 kton
Liquid Scintillator

0.001 0.01
sin220,,
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0.1

Counter (LSC)

2024 WG9/C12 AGM @ TRIUMF

Measurement of the energyd) and vertex
(0) of neutrinos forbj ‘Ofor each event

-
=
i urce

Alternatively,100kCit44Cecanbe
used #AR2 00 . A
Decay processes emifs.

arxiv2401.1321

10
g E 144ce
a3 i IBD threshold
£ 1.8 MeV
R —
3 g
E \
>
8 ; /I
o 10
= 144pr:
> .
2 Praseodymium
20 L by by b by b
10% 05 1 15 2 25 3
Neutrino energy (MeV)
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< ANPhA

Asian Nuclear Physics Association

Underground laboratories

China Jinping Underground Laboratory (CJPL)

217

Auxiliary Gate No.2

Extremely low background rate

‘UP4AP

Jipping Mountain

150 Ra226 | Th232
— (Bakg) | K401 go9 kev | 911 kev
| CJPL| <1.1| 1.8:00.2 | <0.27
\ Beijing | 600 25 50

2400m (W.e., 7000 m)

BRZs REEA

Service Tunnel A

KA I

JUNA
RismE % XN
Nuclear — mata . RF
astrophysiW we ‘
ABIEIZREIE - b
Connecting Tu n:|—el AB Bl & sj&uﬁ%ﬁz 5 \
/ B4 s E
i*ﬁ?ﬁg_ Middle Connecting Tunnel
i 52 u ’— MRS iEC
KRTB Service Tunnel C
Hall B 1S5EBNRE
~ S No.1 Auxiliary Tunnel
/
YRR :
Dark matter phocie i RHTC

RMEWIELE
(B R LD

LXe PandaX-Il
BR 5 REIED
Service Tunnel D

Dark matter P
) ThiRFET Connecting Tunnel CD
TEBOBE Auxiliary Tunnel i D2

P smEmE T Tunnel
I 3k orining Tunnel

HpGe FETD
~ CDEX + HallD

PiRF
38

Dark matter
HPGe CDEX-II
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Neutrino experiments
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Yalongjiang

_ b River
Vo e

At the middle ~8 km

L]

Auxiliary Gate No.1

HikBEiE
Draining Tunnel
RERSEB

Traffic Tunnel B

SIEEEA
Traffic Tunnel A

Vertical Intensity (m -2s1srl)

Depth (km w.e.)
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. ‘UP4P
Z-ANPhA - ynderground laboratories

China Dark Matter Experiment (CDEX) Particle and Astrophysical Xenon ExperiméRandaX
Geto searchfor lightWIMP: PRIL23, 221301(2019 'to search for dark matter: Nature 618, 47 (2023),
PRL129, 221802(2022, PRI129, 221301(2022 PRL 130, 261001 (2023), PRL 130, 021802 (2023)
== J A CDEXL0(2016): 10g ez : . S} W A Pandaxi (20142019):
: il Point ConFaCt Ge ' \ "% Duakphase TPC with
) detectors immersed \ ' half-ton of ultra-high
| e into liquid nitrogen purity liquid**°Xe
— A CDE>0 (in-preparation) 120 kg in 2014
| ° A CDE»300(m2027) O 580 kg in 2018
“1| ACDEXT A PandaX4T (2023):
f— f L 5.75 tons of Xe
) Cf.) LEGENBROO '
| e ) Cf)NEXO
v LEGENR000 (@) Fop = 1
| _|10740
B "E 10736} = This work (constant-W) Ng = This work
" e cors) 10-3 % ** This work (P4-NEST) g XENONIT S2-only  mumml  Sensitivity (£10)
107 2 Se_m;ilivity (£lo) B 10_42
CN This work o § 10-38F §
Elo"" \’VM Ew—-‘u: NLWHS\H é \ ~ P it gp-on g
10~ Foulg) =1 o a Freeze-out _ L L 1
o’ 10' 10* 1 ! 10 102 107 10 10742(').bl'jmi1 — IOtSHUi — I5IIIII 210 * 4 6 8 10
m, [MeV/e?] my[MeV/ ¢ DM mass [GeV/c?] DM mass [GeV/c?]
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] ‘UP4P
&ANPhA - nderground laboratories

JUNA nuclear astrophysics facility at CJPL
W.P. Liyet al., Sci. China 58785(2016)

. BT femeen Experimental conditions for JUNA
‘ " Analyzing ~ Detector
l | magret  Foousns | : Beam energy (keV) /
HI T e Cosmic muon Maximum beam intensity ¢émA) Energy
i\ =pao"= T8 Bkg. (cnts?) stability

H* He' He?*
2 1010 50400 /210 50400 /210 100800/12  0.04%

HV platform

List of experiments from the first run (2022021)

Crucial parameters P\]“L(J)Iil,t: JUNAdata Publication

: Lowest energy (keV) 891 552 :
2 16
Holy graifC( f )10 Cross sectiorb] 1011 1012 In preparation
- Energy rangekgV) 230-300 240-1900
3 16

Neutron sourcé3C( Fe)%0 S-process 50% 20% PRL 129, 132701 (2022)
267 abundancésMg()fi )2eAl Uncertainty 21% 8% SEEEs EUIEIN 7, 2 (20

Cover paper
‘v Lowest energy (keV) 189 72 PRL 127, 152702 (2021)

9 16 = z
e Uncertainty 80% 5% ORAG2NDA &
Ne isotope ratid®O( i )22Ne Uncertainty 472418 keV 474.1%#1.1 keV  PRL 130, 092701 (2023)
CNO breakout®F)ii >°Ne  Lowest energy (keV) 300 200 Nature 610, 656 (2022)

21-22 June 2024 2024 WG9/C12 AGM @ TRIUMF 12



. ‘UP4P
ZSANPhA  nderground laboratories

Plan for Super JUNA
To cover various nuclear
processes in He burning
A Higher intensity: 20 mA
A Higher energy: 800 keV

?C(a,y)"0

Super
JUNA

2ZNe(a,n)*Mg

JUNA

Super JUNA | e

0.1 1
E(‘He) / MeV
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o IUP4P
ZSANPhA DB accelerator facilities

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

_ K400 Ring cyclotron _
Grand Raiden p: 400 MeV y" Completion of the upgrade of AVF

Precision nuclear physics HI: 100 MeV/u K140 AVF cyclotron (AzimuthaIIyVarying Fie|d)
International collaborative : Can be used stand alone cyclotron

research Injector for Ring cyclotron : : :
: J e L Beam delivery started i2022with
10times largerbeamintensity

Yy Independent use of AVF

b Mass production of sho#ived
W, radio isotopes

L 21IAt (Astatine) to clinical trials of
targeted alpha therapy

Yy AVF + Ring cyclotron
b Precision nuclear physics

s .
/"'/ White neutron

MuSIC
Continuous muon beam irradiation field Short hallife radi L Promotion of muon science
Interdisciplinary research Semiconductor ort naltlite raalo- :
software error isotope production b Semiconductor software error
evaluation Targeted alpha therapy evaluation tests
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‘UP4P

RIB accelerator facilities

Research center foELectronPHotonscience (ELPH) @ Tohoku Univ. in Japan

Expt. hall #2

Photon (%
beam

RTAGX

Expt

GeV-y irradiation room

hall #1

.

Y New ULQ beamline

<
N

Expt. room
#3

Unsealed
RI facility

L
KBTI IES)

T— | (AR T i)
Al

{ (oums

A'Q 1 with the lowesteverO of
10D50 MeV
Alowestever0 of 104D103 (GeV/c}
A Charge radius:
: QO )
(1)Yk o ot ]

for RI production

AELPH is also a hadephysics facility:
b Spectrometer for UltrdLow G (ULQ2)
electronscattering experiment

b Neutral Kaon Spectrometer Il (NKS2)
b Multi-gamma ray detector system (FORES]

AHighrintensity electron beam irradiation statior

)

21-22 June 2024

with "O (0 ) charge form factor

and0 100 OE({H0)

10t =— Pe =51. 26 MeV/c

10° HJ
)

‘ C peak
90° 80° 70° 60° 50° ! H‘ Ap = 0.15 MeV/c)

CHz(e,eQ E,=51.26 MeV

A1

H peak
(49.31 MeV/c — 47.70 MeV/c)
47 48 49 50 51
Pe (MeV/c)
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o IUP4P
ZSANPhA DB accelerator facilities

CYRIC: Cyclotron and Radioisotope Ce
@ Tohoku Univ. in Japan

R R
R\ L |
S K110 AVSCyclotro

b Max Field19.6kG ( C““‘i"gy/ Counting source

L Max power:230kW / ABeam port: 2

ARF b/ 7N A8 < i e g W

HM12 cyclotron

11| AProton: 12 MeV, 66 !
M| ADeuteron: 6 MeV, 36> !
Aon-source: PIG internabn-

930AVF cyclotron

A K number110MeV

A Magnet
L Weight: 200t

L D-electrode:2 = \ DN By : PET/CT
b Frequency11-22 MHz / -
L Max voltage50kV /
b Max power:70 kWx2 [ //
S | =4
Materia } \J t‘ #
Wl @/ -
/ﬁg Irradiation system of RI production
quaskmonoenergetic system v
neutrons
| ] |
0 10 2 30m X EuLicEtion and Traming on Radiation protbctipn https:// www.cyric.tohoku.ac.jfern/

PET for small animals

CYRIC + ELPHResearch center for Accelerator science d@ddiolsotopeScience (RARIS):

Joint organization from April 2024
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