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Abstract

The prototype accelerator is being developed for an engineering validation of the International Fusion Materials
Irradiation Facility (IFMIF) which is equipped with an accelerator-driven-type neutron source for developing fusion
reactor materials. This prototype accelerator is a deuteron linear accelerator consisting of an injector, an RFQ, a
superconducting linac, RF power systems, a beam dump and beam transport lines. It aims to produce a CW D* beam
with the beam energy and current of 9 MeV and 125 mA, respectively. The injector test was examined at CEA/Saclay
in 2012 for producing a CW H* beam and a CW D" beam with the beam energy and current of 100 keV and 140 mA,
respectively. After the beam test at CEA/Saclay, the injector was transported to the International Fusion Energy
Research Centre (IFERC) located in Rokkasho, Aomori, Japan. In the end of 2013, installation of the injector was
started at IFERC for the injector beam test beginning from autumn 2014 in order to obtain better beam qualities for
successful injection and acceleration of the following accelerators. In this paper, some results of the injector beam test

performed at CEA/Saclay and the status quo of the installation of the injector at IFERC are presented.
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Figure 1: Photograph of the ion source for the IFMIF
prototype accelerator installed at CEA/Saclay.
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Figure 2: Photograph of the LEBT for the IFMIF
prototype accelerator installed at CEA/Saclay.

LEBT ¥, ZEMEMIRICIDIE— 2R, =
Iy H AR ED RS T LD, £X 310
mm D 2 DDV VA RNEMAZROTZEFR R T
BENTEY, EE1X205mTHDH, /L /4K
AT 02 Tm @ BLEZ RS, ZhoDY L /A
NEB A OHFIZIT, FEHE, KEFMAITHRTE 5 &
INZATT VU TEBANBANLNLTND, Z0DA
F7 N U EWA T, 100 keV D BB B — 25t
L. 30 mrad D ENHKD,

Table 1: Requirement of the IFMIF Injector

D+
Particle type
(H* for beam tests)
Beam energy 100 keV
Beam current 140 mA
. 99 %
D" fraction )
@ LEBT exit
Transverse emittance 0.25 m mm mrad
(normalized rms) @ LEBT exit
CW

Duty factor (pulse for beam tests)

Beam rise/fall time 10 ps
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Table 2: Experimental Results of the Injector Acceptance
Test (E = 100keV, 10 ms/10 Hz)

Iss D" fraction €
(mA) (%) (m mm mrad)

100 80 0.14
110 83 0.15
120 85 0.16
130 88 0.17
140 90 0.20
150 91 0.26
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Figure 3: Injector installed at IFMIF/EVEDA accelerator
building in Rokkasho.
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