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Abstract

At National Institute of Radiological Sciences (NIRS), cancer therapy with the use of carbon ion beam has been
performed since 1994 and recently the number of treated patients becomes close to 1000 per year and similar facilities
have been constructed under the support of NIRS. Capability to apply medical irradiation with the use of radioactive
1C beam has been also pursuit in order to monitor the irradiation distribution real time online. “Projectile Fragment
Scheme” to provide !'C ion beam was applied by irradiation of '>C beam on the Be target, which, however, was rather
limited by its low beam intensity and larger emittance due to spread of production angle. In parallel to this, requirement
for high intensity irradiation by the cyclotrons has been increased so as to respond to the needs of Targeted Radionuclide
Therapy. Based on the activity for radio-active nuclide production using the accelerated ion beam by cyclotrons, the
capability of such a scheme as utilizes the ionized !'C ion created by irradiation of the target with a high intensity
(~20 HA) proton beam accelerated by the cyclotron (“Target Frangment Scheme”) has been investigated to be further

accelerated by HIMAC and its injector.
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Table 1: Ion Beams from the NIRS930 Cyclotron and
Their Created Radionuclides

Radionuclide
8921‘
IIC
62 Zn/GZCu
68Ge
67Cu
74 As
186Re
64Cu
1241
177Lu
67Cu
43SC
155Tb
211 At
28Mg

Beam Particle

Proton

Hy*

Deuteron

a-particle
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Table 2: Ion Beams from HM-18 Cyclotron and Their
Created Radionuclides

Beam Particle | Radionuclide
1 IC
Proton 3N
18F
Deuteron 150
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Figure 1: (a) Layout of the injector linac system of HIMAC, (b) rough scale of HM20 (with shielding).

425 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEP012

LT NC OFELNALT DBt faf S h T
FBYUI R IER Y —7 Y MCEZER TR 21T
WEEHERED M L2 X5 FIEBS B R STV S,

3. ABAEARFHEE—LDIMERF—L
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Table 3: Main Parameters of the Injector Linacs

Injection Energy 8 keV/u
Output Energy 800 keV/u(RFQ), 6MeV/u(DTL)
Input Current 140ep A(C*), 300epA(C?H)
Transport Efficiency
LEBT 93%(C*"), 80%(C*")
RFQ 92%(C*"), 92%(C?")
Alvarez 96%(C*"), 86%(C*")
Stripping Efficiency 93%
MEBT Transmission 95%(C*"),84%(C*")
Emittance (90%) 0.7 tmm * mrad
Momentum Spread 0.1%
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