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Abstract

Low cost proton generator of several MeV for short lifetime RI production is expected instead of cyclotrons or
electrostatic accelerators like Van de Graaff. So we focused on the fusion reaction *He+D—>P+*He. The proton that are
obtained from this reaction have the energy of 14.67 MeV. Moreover, the reaction occurs with *He having the energy of
only several dozens of keV, according to the reaction cross section [1]. Therefore, an experimental feasibility test using
only existing equipment at RCNP was planned and carried out as a preliminary step in the process of developing a proton
generator. Protons with the energy of 14.67 MeV were successfully obtained at 0.5Hz using *He beams from SC-ECR
and deuterated polyethylene target [2, 3]. The further development also was carried out using a novel target base a with
thin aluminium window, for obtaining protons with energies in the MeV region in the atmosphere, by passing the protons
through the window [4, 5]. In present work, we are trying to increase proton intensity which would be used for RI
productions.
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Figure 1: The energy dependence of fusion reaction cross
section of 3HetD from [1]. The dt stands for 3He+d
reaction.
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Figure 2: NEOMAFIOS: 10GHz ECR with permanent
magnet, modified for 50kV acceleration. DC block for RF
injection, base and extraction electrode have been
modified to insulate 50 kV.
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Figure 3: The schematic view of deuteron target on metal
plate with Ti vapor deposition. The deposition is made by
Ti wire with electric current.

h7 kv

4. RIERGGBRAEHN
3He+D->p+4He UG DfERAERMLIZ 11285 RIAE
kD SEREFEERS [FIRF I CHED 5728 | Fig. 3 CRUIZE

-612 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan

September 2 - 4, 2020, Online

FHERE AR T D4R TEE Ni L. Ni(p,n)Cu SUG A
ZHINNTT D, ZOHE ., F7-. 3HetD KIGTHERKRT S
B 50%725, Ni §BIZ4 72504 AN —&725TWD
728 KA RI AERGRERZ 3580 Ni 50B~0 B4
DNEARAD 1 ML ERE W20 J0KREZR SR A
FESND, 728, iR DL BV EZEL KR &R THE D
WEEZIRSL QDD T, EIZ RI ELTERTHEE
ZHH5 58Cu X2 60Cu 78 B +HAEE L& 1-Bo e 1 X TH Ik
OFEFRHHEND 0.511MeV DOH o ~faflE 5L
WX RN S TeEIDDIER D ATRE TH D,

5. F&H

WEOFEBRICED ., Ft keV D=FNLF—DAA R
ZFFALT= 3He+D S dY 14.69MeV D51E— A
DFLIL, Tz, EiEE T RTIERKFICHERD HE
HIEMBABENEIST=DT, Alal IRODAT T ELT,
BoNDB B — LD EZE D, RIELENEH 52
CER B, EELI-ZEO—DlIAA RO B HE
JEDHEFRTH D, 5l HEED & EELICIVE — L Ef
DK &SGR FE OIS NS, F-, EAHE
EOREBELLEMRL, B HSNDHE — LD ADME
T LM, AT MER VAT A, £ L CREHT
b5 03 e K IR BRI S DS Thh D, 2B ORERIREE
W20, ZEIZ RI AR S EhaSIns Z LIRS
5o ZIHLD T AT AEHER S B ER KDY BLTE, FAAAT
TEAA PR =BT A ~DF IR A FE EEL TDE
IATHD, 5%, EEOR v — LGB & O RI
AR A IS5,

SE X

[1] M. Nocente et al., Nucl. Fusion 50 (2010) 055001.

[2] T. Yorita et al, T8 We 71, Proc. of International
Conference of Ion Sources 2017.

[3] T. Yorita et al., Proceedings of PASJ2018, WEP126.

[4] T. Yorita et al., Proceedings of PASJ2019, THP033.

[5] T. Yorita et al., Rev. Sci. Instrum. 91, 033307 (2020).

-613 -

PASJ2020 THPPS0



