Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 FRPI042

RIE—LDABRBRDOREZBE L1 liC-11 1 4V ERERDINR
PRODUCTION OF SINGLY-CHARGED C-11 IONS FOR HEAVY-ION CANCER
THERAPY

P g, HSE, AR E, BEE, B4 e
Ken Katagiri, Takashi Wakui, Satoru Hojo, Akira Noda, Toshiyuki Shirai
B REAEANT R SE G FERERE T RRIE AR G S T
NIRS-QST

Abstract

An isotope separation on-line (ISOL) system is necessary to provide !'C ions for heavy-ion cancer therapy with
simultaneous verification of the dose distribution using positron emission tomography. To realize the ISOL system, we
have developed elementary instruments in the ISOL system, such as a proton-irradiation target, a molecule separation
system, and a singly-charged ion source, and performed tests to verify their performances. As a next step of the devel-
opment, we started an experiment of on-line production of singly-charged '1C ions at the proton irradiation port of the
NIRS-cyclotron facility. In this paper, we present the results and the status of the on-line production experiments.

1. [FL®IC

HURHREE FAR A 22T O HIMAC MLE S % O 72 R
THRIAEIE, 1994 FEDIREING D © S4ET 25 EH 230
Z, 11,000 ALAEH O EFICHBEVEH I N T E7 (1]
&0 EREE IR 2175 A2, MVREE —LTH
ADIFRZED DT LS I 2175 AF vy =V 7|
BHEIC L 276N 2011 £ L DHBEI N [2]. S 64
SEMEEAADOIZ, RAEEZY 7IVX A LIHEET 5
B OEHB RSN TS, BERBEIZHNT WS L
EROD 2CE—LDRb vz, BETHRIEETHS HC
E—ALzHWS Z N TENE, (KN TOEILALED
OB I NDHW v % PETREICLOVIET S Z L
T, MY —LMEZRIET S EATE, TOMEE
UT, VTN EALICIBHIT 2 RGEES 5 Z LAV afREE 7
5. Fxld, T OEKFRHAED 72 8 O WG B REE R
DEBLD7-®1Z, Tsotope Separation On-Line (ISOL) %12
b Cv—L%EKL, HIMAC THI#E UREEA Lt
MIrZ ez LTVWa. ZoFHEOB&X % Fig. 1
WRY. ZOISOL Y AT A, /MNIYs v oy,
HC 4 7R B E (CMPS), 1 1{fif 4 > & (SCIS),
KOfIBHEH» SRk I 5. HIMAC > 271 hH
VB B — D AR-IE-fig > — 7 > 2T, 107

To ISOL System for 'C lon Production CMPS
(11C molecule production/separation system)
HIMAC: Sinaly o
_ arge "
Synchrotron Bcrheae';ig:r (QA?? lon Sogurce Sepgsr:tor. Irradiation || 5%
lon Source v (scis) ~0.6-0.8 A'Il'ar?]eot‘:x
€scis 0.1 =
Eea 1% Irradiation:
TICas ~ 1010 srequired. nc: or NCmol.~10 1'Cmol.~108  AT~20min
ATT(; 10|0 us ";01;6 10" AT~10ms AT ~ 20 min
0al AT~10ms

Parameters

Figure 1: One of the possible schemes for *'C ion produc-
tion.
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Figure 2: Production system of singly-charged ''C ions.
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Figure 3: (a)Control/Interlock system for production sys-
tem of singly-charged ''C ions. (b)Typical screen shot of
a touch panel for the control/interlock system.
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Figure 4: Set up of the production system of singly-
charged ''C ions in an irradiation port of NIRS-cyclotron

facility; (a)Side view and (b) top view.
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Figure 5: (a)Schematic diagram of the water-cooled beam
window; (b)luminescence of the water-cooled beam win-
dow.
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Figure 6: (a)Schematic diagram of the target box; (b)the
target material before the proton irradiation; (c)the target
material after the 20-min irradiation of 18-MeV, 20-uA
proton beam.
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