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Abstract

There is a desire that a carbon-ion radiotherapy facility will produce various ion species for fundamental research.
Although the present Kei2-type ion sources are dedicated for the carbon-ion production, a future ion source is expected:
1) carbon-ion production for medical use, 2) various ions with a charge-to-mass ratio of 1/3 for the existed linac injector,
and 3) low cost for modification. A prototype compact electron cyclotron resonance (ECR) ion source, named Kei3, based
on Kei series has been developed to correspond to produce these various ions at National Institute of Radiological Sciences
(NIRS). We checked beam current of He?*, C*, N3*, O%" and Ne’* to know the performance of Kei3. Beam intensity of
He?", C*, N3, and O%" reached to requirement value, however, Ne’* is not yet reach. Therefore, we try to increase the

beam intensity of Ne’* using gas mixing method.

1. [FC®IZ

B, R RL T BRIB i e DR N T E ST
W5, FIHDOFED quﬂimﬁu%@/fﬂ‘/%ﬂ]ﬂﬁb
I BNV D I EMGHI SN TND, 72E 20X, Hs',
SHe', "B¥* D X072 A4 2RI AT HERNHDH, b
DOFEREZFER T DD, Fix A OBGEIT 2D
ECR A4 (Kei3)DBAF 21T - T D, Keil 13, BEFF

DR BRI A TRIRLE R ] /N ECR A AR E RIERD
FACIADRIGZ AL WD, CHIZinWA 4 &4
KT DL REL /2D, Kei3 T ;’c %Mﬂjiﬁ P EEZ S0
BT, TNWETIIAIT AL, R, B, BE, 14
AF L DAERREAT>TE[1],

2. Kei3 DE—LTAK

Table 1 |2 Kei3 ~DERfEEL, ZHETITEON A
KBEDFRERT, HRKOE —LBE X, TN
He?": 1950 euA, C*: 565 enA, N3*: 185 epA | O%": 99
elA | Ne”':13.8euA Tholz, EH, EFE, F4 DR
L, B — LR E ISR O T2 H AIF T T IE R
AL TS, HAIF T U IR SAA A OB — D58 E
HAROD 7= D THET, HEOAA L KOG AZE A
FTHZLIZE ST, BHIDOAA L DIREE FIFHTIAD
2 BT 2R D, EH, EFETIEANIT LI A
IR T HAELTHERAL TS, 134 Tk, ~JY
AJ:@ Rzl LT & T RS RE D) o7z, Figure 1

WIZENENDAZT A AFEOME AT, _@H%E@%I
HEEIL30kV THD, WARE, AT AT AAVE
~ A7 O, HTEREhOE ~A7b>ﬁfj<
e BINTHRIE LT, ~ A7 IIE Xicom 4 XTRD-

# muramatsu.masayuki@qst.go.jp

300H Z{FE U7z, B HcE 8% 8 — 10 GHz, Hi 7713350
W ThHD,

Table 1: Requirement and Result Value of Beam Intensity

Ion Requirement  Result [eptlA] material
[eUA]
Hs* 500 Ha gas
SHet 250 3100(*He") He gas, 50% *He
Lt 100 Vapor
‘Be** 50 BeF2
g+ 50 C2H12B1o
2¢cH 300 565 CHa4 gas
NS 100 185(with He) N gas
105 100 99(with He) 02 gas
FT 50 CF4 gas
20N 50 13.8(with O2)  Ne gas
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Figure 1: Charge state distribution.
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Figure 2: Charge state distribution of Neon.
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Figure 3: Charge state distribution of Neon with CH,4
and C4H gases.
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Figure 4: Charge state distribution of Neon with CH,4
and CHy, gases.
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