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* planned or in construction
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Synchrotron 1.4 GeV
- AQA UMRt SN | _
CERN HIE-ISOLDE ISOL 9 SC Linac F S 00 10 MeV/u
ISOL . 33 MeV(p)
oA dgn S0l
GANIL SPIRAL2 P SC Linac FEOIZ 44 5 MeV/u(U)
Cyclotron 500 MeV
LT QMR S 2UA
TRIUMF ISACII ISOL HLECH SC Linac t S 6.5 MeV/u
Cyclotron 345 MeV/u(U)
ol 0|12 =9/2A
RIEKN RIBF IF = SC Linac S0z S#I# 6~7 MeV/u
29~30 MeV(p)
=Y LAt S0|=2
GSI FAIR IF 2 Synchrotron t =0 11 GeV/u(U)
IMP HIAF IF £ Synchrotron 02 ~800 MeV/u(U)
MSU FRIB IF 0= SC Linac 02 200 MeV/u(U)
_ Cyclotron 70 MeV(p)
of - S0/=2
IBS RAON ISOL & IF ob= SC Linac t &0l 200 MeV/u(U)
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3) 0|2 DOE &H|0|X], https://science.osti.gov/ARDAP/
4) 0|2 O|A|AZZ] FRIB £H0|X], https://frib.msu.edu/
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5) Masakiyo Kitazawa(Kyoto University), “Physics of J~PARC Heavy-lon Project”
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* HIAF : High Intensity heavy—ion Accelerator Facility
** LEAF : Low Energy heavy—-ion Accelerator Facility

- HIAFE= ZHAd] Sol27147] EJAIR, 202549 AlAS BHE 74| $29] A+ e}
T-=0)
X SRS HUSATA FE / DUE - DO|LAX| ) MAS Sl TN 17 KR

- LEAF= AlA H1 29 AouA] 714712, 20249 & 7F5-2 A &3 HIAFS AAH
& AT A9 kA EHECZ E-87)
*45 GHz =M= ECR 0|28 7|8t 7|=2 &&35l et 50|22 IHIZ i IS

o (F% A= XA ) HIAF-CiADS-CEPC 94 &2 &5 At tid A& - YA+
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- CEPC 2 U3 AA-FAR HE7] 122 55 7|2YA &8 A9 Y 44Y
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* CEPC : Circular Electron—Positron Collider

6) Ke Wang0|2| Ct4=, Accelerator Physics; arXiv:2506.08421 “High—precision Beam Optics Calculation of the HIAF-BRing
Using Measured Fields”
7) 5= CAS EL0|X], https://english.cas.cn/




10 | STIBriefHI2 & : E0I2 JI&7|

(4) uict

= ZE UKL HEAATAM(TRIUMFE SHLE 7147| 7|8 HTE I7t HEAME 84
! &% bUZkoF 49 FHLICE S FXI5H AOIZZEE 12t ¢12|0[= FTI8)

® (7} Ak ¥pgh FolLrldy| Quels 1alr|& AR 4 7vto g A5, TRIUMFS

SHOE tebA|A SBE 53] Fsh g3 58 Tkt Ve HA ek 4

- OISV X Uil T dzEE Fsle 4AEY A VINeR sk,
A A A9 55 A1 S AT FA AR 4

- 712354t 882 A trekAl A7 SlEE 25k, AN AT AR
Ol FofE THtEE AeSt 125 55t Aol Bf

- B8}t AFE o2t o= -Hlo| 2 8§ HoFolA At 7| Euile §4-Aslets U
7142 7;&2& 714

ol

"ot X[, Mof e, AN S9lelA BR S
o (M4 Axet W £ M) TRIMFE 37} Beb7|& Qe a4 4oy A4 4

- TRIUMF= 7iuth %52k NSERC] 7] 2Eo] uhe} &9
- 520 MeV Alo| 22 EE 7]4to] t}ahA] A9} 7]&o) A - AFd g - Qe o

(5) =2

ot

== GSI?| FAIR Z2HEE FSMOZ OISHY 4 S0|27147| QlEatg 156HH
o 35 179 2R ZEAT A 25O
o (I} A WlRp) FAIR ZRAEES 7} FH ARIOE 2|4, Fo|7&718 7|28
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* FAIR(Facility for Antiproton and lon Research)
o (AH et 75) GSI EEX Fo|XATAHE S4HC=E HE A4 S5AT+AA
FAIR" IZAES L7} 24 Aoz
- FAIRh GSI7} Feolll ‘mY H}_’%ﬁ?—‘%’@r AEE=HI 7} A Yok= A Fol=
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8) ZHLICH TRIUMF 2H0|X], https://triumf.ca/
9) =2 FAIR EH|0|X|, https://fair-center.eu/
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* CBM(Compressed Baryonic Matter)
- FAIR=201799] A4 2= 3 2025 Al3S B3R o1 2027W 2= A7) 71673 &4

201 g3
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o Gt WY W FolLVEYIE 71288 8 W 7
Al §UAT T A FEAT HhS FHOE &= A
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* GANIL : Grand Accélérateur National d'lons Lourds

** SPIRAL?Z : Facility for Production and Study of Radioactive lons at GANIL

- GANILE CEA%} CNRS7} 35 €95l= TgA0] 14 Fo|2 AFA|A

7187 |2 Zt51 SPIRAL22} C1A|5H L AEHH| 218 %

= KT

% 1983 715 0= 57| AO|IZ2EE T 28T
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o (7} Ak ulgl) INFN F4]9] Zo| 27157 7
- INFNE Z410 2 SPES?} CNAO & 7} AR AL AA G o]/
AR o] HA] 7|Hto g 24

- EU Horizon 2020 8 &9 g4 Qo

10) ZZA GANIL EH0]X], https://www.ganil-spiral2.eu/
11) O|Z2|0F INFN ZH|0|X], https://www.infn.it/en/
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Global Heavy lon and Particle Therapy Market Growth (2022-2033)
—e— Research Heavy lon Accelerator
12F =o- Medical Heavy lon Accelerator
=o= Carbon lon Therapy
Particle Therapy
o 1l0r
0
|
c
S 8
.é
(0]
NG
n
k] ©
<
c 4t
= /
SIS}
2t ._._/'/v
2022 2024 2026 2028 2030 2032
Year

| 22 S0[2715712 YXHE7| AESEH2022-2033) |

® o118 Zo|271&7] (Research Heavy lon Accelerator) A= 20234 7]& 2F 309

® ol & Fo|27}&7|(Medical Heavy lon Accelerator) A2 20244 9F 159 &
(USD 1.5 B) =&, 2033¥71A] 279 @812 AH+ 2k 7.3 % 8% A14H12

® th4o|2 X|F A% (Carbon ion therapy)< 20244 °F 6.509 E&(USD 0.65 B) =,
2033¥714] 289 E=(USD 2.8 B)= A4} ofl4d13)

® AZA| & (Particle Therapy) A2 20224 9F 6.039] 28 1%, 203197k < 139
21(2023 958 203197H4] ABH4EE 8.6%)°1 °l& A= Hg1d)

12) https://www.verifiedmarketreports.com/product/medical-heavy—-ion-accelerator-market/?utm_source
13) https://marketintelo.com/report/carbon-ion-therapy-market?utm_source
14) https://www.transparencymarketresearch.com/particle—therapy-market.html?utm_source
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- Toshiba, Hitachi, Sumitomo Heavy Industries
o|&H, Fo|2A| & FH|9 3 TtEL] AHFE} 4P AL JAREE 5 7|4 Ax

) https://medicaltravelmarket.com/news/mayo-clinic-opens—first-carbon-ion-therapy-center-in—america
16) https://www.riken.jp/en/collab/resources/ribf/
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