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Abstract

One of the important research themes for further enhancement of the proton accelerator is the advancement of the
charge exchange injection method. At present, the charge exchange injection method in the high-intensity proton
accelerator facility currently in operation mainly uses the charge exchange foil. However, this method has a problem in
that activation of the around the charge exchange injection point due to beam scattering by the foil and neutrons generated
from the foil. In order to solve this problem, new charge exchange injection methods such as laser charge exchange
method are being researched in accelerator facilities around the world. In this research, we focus on the charge exchange
method using electron beams and proceed with the basic experiments. In this presentation, we will report the progress of
the charge exchange efficiency measurement of negative hydrogen ion beam using electron beam.
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Figure 1: Difference in activation mechanism between charge exchange film and charge exchange injection system using

electron beam.

#kota@post.j-parc.jp

- 446 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

DR ERE FRITAFLEL TR,

1.2 WFERD

AWFZeD BB, B8 — AL H-AA B — L% 1H2E
St BB —AIZEDE MeV O E MeV O H-A4
VE—LADORIEERF, T | a7 i 2L HA S5 KT
HfEZRFETHZETHD, BE, FiMeV FRELL EDOA
KFAA L E— AT HE T — AL DM B L)
R EREBNIFAELR W0, FHRIC K AT B #%)
BORBEHITEEL W, 6o T, IRBEFER LA
BAEWN RO R[4 VT, H-E—AD T R )L ¥ —
DPMERVMEE | i A WA AR I X R &L D e FALT,
FNab i, L FIORLIEZAT Yy 7 CEFE—2% N
T BB AN R EZ ZATL TS,

Iststep: A7 T EBEEZ AT AT 2E 8P
FNETE—LDTIvH AR E DRHEETIAD,

2nd step: MEREFHML 72FEF-$t% J-PARC RFQ 7 ARA
ZURIZREL T, 3 MeV AKFEAAE—LIZEATD
Tof BB AL BN = E 2T,

3rd step: 2nd A7 FNZIVFEE LT 3MeV BKFEAF
' — A J-PARC #RIE N (Linac) - RCS B — Ak~
A THDHL3BT B —LF A2, 400 MeV BKFEAA
Y — LD BN RN EELT,

HAE, A7 T4 BRI LA B AR O H A R B
%Z#42C, 2nd step ® RFQ 7 ARAX U RIZEREL TD
LZATHD, LA T OETITR RS R A2 el T
WET D,

2. AISAVEBHBERWN-. EFE—LD
Y4 BT 5 B

2.1 F7TA R Bk

B — AR RER ICEH LA 7 TR
BRI B AR DA ZE BRI Y =7 v BRI (&
ENTWEEARST L —ab UANYE=Z A 7T 3
B A AL 7-b DO THD(Fig2), AEBRTHEMATLE
TERITA AT b AL T8 (FFE L) TEDANRY Y
1% Tablel (27779, Figure 2 (R LT=A 7T 1 5Bk
1T, P AMNCERBELZE 8. KON 208 —4A7'0
T ANENETEAV D ET7T7T — D7 BT
B —ADRKENRT T 7 AN EHER T DI O R
KON, # IR EBER CEDLH T AR ETAT T,

Table 1: The Performance of the Electron Gun

Beam energy 10eV—-1.1keV

Beam current Max 250 pA

Time structure Continues beam
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Figure 2: Off-line test
measurement.
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Figure 3: Horizontal and vertical beam profile of the
electron gun.
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Figure 4: Horizontal and vertical beam profile of the
electron gun.
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