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(57) Abstract: Provided is a charged particle beam irradiation system that can realize respiratory-gated irradiation using
X-rays in a charged particle beam irradiation device that is not a rotating gantry type. The charged particle beam irradiation
system has: a charged particle beam irradiation device, in which a conveyed charged particle beam, after discharge from
an accelerator, can be injected and can exit toward an isocenter; a first X-ray generation section and a first detection
section; and a second X-ray generation section and a second detection section. The X-rays generated from the first X-ray

Rl



WO 2024/034239 AT | [0 8000000 0000010 00

B FHEE(FRTDEWRY, £2TOEAOENRFR
EAAAE) - AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW,BY,BZ, CA, CH, CL, CN,
CO, CR, CU, CV, CZ,DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, M, JO, KE, KG, KH,
KN, KP, KR, KW,KZ, LA, LC,LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IEEE (RTDLRWRY, 2TOEBEDEER
ENHAE) : ARIPO (BW, CV, GH, GM,KE, LR, LS,
MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), 2—5 < 7 (AM, AZ, BY, KG, KZ, RU,
TJ,TM), 3 —H v /8 (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS,
IT,LT, LU, LV, MC, ME, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE,
SN, TD, TG).

RN ES iﬁ
— ERAERES (FHE215%03))

generation section and the second X-ray generation section pass through an isocenter and are respectively detected by the
first detection section and the second detection section. The first X-ray generation section and the second X-ray generation
section are disposed so as to sandwich a virtual plane formed by a plurality of charged particle beam trajectories that can
be selected by the charged particle beam irradiation device. The first detection section and the second detection section are
positioned upstream or downstream from the first X-ray generation section and the second X-ray generation section where
the upstream side is the side where a charged particle beam is incident into the charged particle beam irradiation device and
the downstream side is the side where the charged particle beam exits from the charged particle beam irradiation device.
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IHHEIE8 1 a, 81 b (MMLTEMHMBERS 1LV, ) PEHRIH
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[0023] 7. BExiIZHEE 8 1 a OEIFE & ARIZHEE S 1 b OFHEIX, £
TWTHLW GERF) . flZIE. 352 (+YEARA) OREA ¢ OFEEHE
EXAFTR (= YEAHE) ORAEA ¢ OHEESFERTTHNIE. THITKL
THEMHSBEES 1 a. 81 bHIER/FMICHKRT 2 &T. FAINAVE
WEZBEEHIRTE 5,
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SAEMEFT T, BEHIETERINS, BEUIMEBINSEES 1 513,
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—LBRARES O&, XIEHREE20 (20a. 20b) &, ®HE2 1 (
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AHEIT 2 &N TE S,

ZLTC, TOXBEER2 0N SBFINIXIRERET 2MHEE2 1 (
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HEEIICBREIN, PAVEVSIOEBERY %, BB, AEBMEICES
HERNTE—LBEIATLTIZEWVWTIE, XIEREE2 0 a &MEE2 1
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[0045] 12 (a). (b) IKRTELIIC, ZHANSRAE ZDOXIGRELE
RHEEBOMNERFREAE aldegl TRL. XAAISLRIEZTDOXFHRELRE
MHEEOMEBBRREAE L [deg]l LELE E., a & BHAREINDEERDELHR
BICEAHELHA L, AEaRXYEELICHITBKERICNT 2 X
WMROKRTAETHY., AELIFY ZEALICH T ZKEEICHT 5 XIRR
DODRTAETHD, TIT. BURFEIF. XIFREHL2006HELLX
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B2 1ICLYREHINBHEZWD, . SEEBEE B2 1I1CL3
RHEESE) 2100& L XICEMETAEHZBEN8 0Lz &
X, BHRF80%EWVWDI & ET B,

[0046] EBAEMABMETEHMRT 2 XBRFEEBERBIEORBR. 270 XIR
FEE2 0 LMREBR2 1 MESM|MABERT 2HEBEICTEDIETHS, K13
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13 (b) IZBEWVWT., a=70BULENMDB=45EMEICHITEXERE
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a%x82EBICEELT. BOENENRFICEAPHEZWALLETS
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DICHENT B &b, ERREHE T L1 6 1 IZARSHIEY T
L164ILLYBREA S 2RHEIE. BEZRRRFEZITOIME~NEBE
5, TOH, XIFREIHEE ZATL162IC&Y., XIFEFRZTL, B
HEREIES X7 L1 6 3ICLYERERET 5,

AFEBRAICLD & BRE/ ANNDSHENINEZFENFE-LDETHHEL
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HER2 OVIRHEER2 1 ZRBI D LEIIARW, R, XIRAEER2 0 &R
HER2 1 DRERENRBICLIMEITEDLS I &3 Wed, XIEFELER
20 EHRHBR2 1 EZRHFCPRTICIMT 2 LD ITERIEZBEICLELT
RERBEMET LAV, . XEFRLEH2 ONSKRHE2 1 FTOZERE
DA/ ZIVOEESLYESND I EHAW, Lo>T, BAERNAEZE
BLDD, BEMEBERODZITD CENTRETHY., ARGEOEENTRES
2%, R AREDHLY OERBERZEMIELEENTED,

—MREVICIE, BEMUBROFICHGTRRAIN BEDERZ 3RTAE TR
ZX <L, MENFE—LORNMHOEMRT 2RBFEE1 7 & 25
DXHFFELEER2 O LRI 2 1 ZH/IHATERT 2HEHDBEWICERRE—HE
D, KE - EBEDE—LSA YV EICREIND, P2 EH2HEHLDIR
BREGSHNE, BEAMICKS TUBERDITATEETH S0, KFEHEDX
RAEBR2 0 LHRHER2 1 DREBICBWTHREREBFDBREMBRDIBE
NELND,

BEORMAMICKH L TEENELIT TR, FE—EMLEBREE—L
ZREL. EREBCEEICHE T IEERSZADOREZETIEZ /0
TSTRIIIH LT, ARBIABEBERLICET 5, BEMBRORIL.
PEDHE—EHLTORFERD LD, BREEZTAVEVIEYICEEGS
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=, BERYDAR-—ZANEEERIND, DD, BEREDTAVE
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MUBEROEBRAPOHERNE=S E LTHREINIEKRE. BEAEICKST

B UCSAZNERETIMT 2 &N TED, BEMBERDOE, HIRMERE
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