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Abstract

International Fusion Materials Irradiation Facility (IFMIF) is one of the major facilities in fusion program to irradiate
and characterize the fusion materials under intense neutron field. Under the framework of Broader Approach (BA)
agreement between Japan and Euratom, Engineering Validation and Engineering Design Activities (EVEDA) launched
in 2007 in Japan to validate the key technologies to realize [IFMIF. The most critical technology to realize IFMIF is two
set of linear accelerators each producing 125mA/CW deuterium ion beams up to 40MeV. The prototype accelerator
being developed in EVEDA consists of an injector, a RFQ accelerator, and a superconducting linac, whose target is to
produce 125mA/CW deuterium ion beams up to 9MeV. The injector has been developed in CEA Saclay and already
demonstrated 140mA/CW deuterium beam. The injector has been delivered to International Fusion Energy Research
Center (IFERC) in Rokkasho, Japan, where all the accelerator components will be assembled and operated to validate the

accelerator technologies required for IFMIF.
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Figure 1: A design of International Fusion Material
Irradiation Facility (IFMIF).
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Figure 2: A schematic of the IFMIF facility.
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Figure 3: IFMIF Prototype Accelerator.
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Figure 5: Emittance measurement at 140mA, 100keV. e=
0.20 ® mm mrad at 10% Duty.
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Figure 6: Doppler shifted spectrum at 100keV.
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Figure 7: RFQ and a photo of the one module of the
prototype cavity.
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Table 2: Main Parameters of Cavity and Solenoid

Frequency 175 MHz
Cavity B 0.094
Accelerating field Eacc 4.5 MV/m
Quality factor Qo 1.4 x 10"9
Max. forward Power/ coupler 200 kW
Max. tuning range + 50 kHz
Beam aperture cavity/solenoid 40/50 mm
Magnetic field Bz on axis 6T
Field at cavity flange <20 mT

P
st 205

2957 mm

\
\
T

P~ 15 Tons

| , -
Figure 8: 3D mock-up of the prototype Cryo-module and
a photo of the superconducting cavity.
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Figure 9: 3D mock-up of MEBT and a photo of the
quadrupole testing.
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Figure 10: 3D mock-up of HEBT.
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Figure 11: Beam dump.
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Figure 12: Acceptance test of the 1% and 2" RF module
held in June 2014.
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Figure 13: Accelerator building and the layout.

4. BHBHYIC

A VX —OFEBIZHIT T, e L FH
D E T R L X — -2 X DR E IR R ER Y
VETH Y Z D7D E RS BB RS i 5
(IFMIF) D EE 2 AR —3 > N Th 5 KEFINHEZR
DFEFERBREED TWD, FRCEEZ, AL,
RFQ. SRF Linac D @B ) HAREL S 40 2 JFAINH g %
HER D BB RBFFEAT A 0 L CRIME L, FAREA D
PRI ek S e EEE A — 2 v X —if %t v
A —IZBWT, EiERBREIT O,

IFMIF OJFARNLEZRT, 125mA &) KB O HE
KFA A B — L %#GE CEFRICHEAET D LEN
HO . ZETITEOINEE O SeuEaEk Bk = &
W27 b,

EEEWH o & BN ORI 5 D EFIZ
BB LT, 2014 49 H O AS 28D FZZERER 2 H 1)
DA —HONMBEERFRERBR AT HO DN, A7y =/
RORIIDOITIE, BAROK@MAZII 2= 4 O
B2 BT, MER 2 2 =T 4 OB HIPMETH D,

SE X

[1] Y. Okumura, “Present status and achievements of Broader
Approach Activities”, Fusion Sci. and Tech. 64 (2013) 86.

[2] P. Garin et al., “IFMIF’s new design: Status after 2 years of
the EVEDA Project”, J. Nucl. Materials 417 (2011) 1262.

[3] J. Knaster et al.,, “IFMIF: overview of the validation
activities”, Nucl. Fusion 53 (2013) 116001.

[4] The IFMIF/EVEDA Integrated Project Team, “IFMIF —
Intermediate Engineering Design Report”, June 2013.

[5] A. Mosnier et al., “Present status and developments of the
linear IFMIF prototype accelerator (LIPAc)”, IPAC2012,
New Orleans.

[6] F. Scantamburlo et al., “LIPAc, The 125mA/ 9MeV/ CW
Deuteron IFMIF’s Prototype Accelerator: What Lessons
have we learnt from LEDA?”, Proc of IPAC2014, Dresden,

THPMEO19.
[7] R. Gobin et al., ”International Fusion Materials Irradiation
Facility injector acceptance test at CEA/Saclay:

140mA/100keV deuteron beam characterization”, Rev. Sci.
Instrum. 85 (2014) 02A918.
[8] R. Dima et al., “Present status and progress of the RFQ of
IFMIF/EVEDA, IPAC2013, Shanghai.
[9] F. Orsini et al., “Progress on SRF Linac development for
the IFMIF/EVEDA, IPAC 2013, Shanghai.

- 198 -



