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Abstract

As a part of Engineering Validation and Engineering Design Activities (EVEDA) of the International Fusion
Materials Irradiation Facility (IFMIF), a prototype accelerator to validate the key technology to realize IFMIF is under
construction and testing at the International Fusion Energy Research Center (IFERC) in Rokkasho, Japan. Since April
2015, the ion source commissioning has been started and a 100 keV/144 mA/CW deuterium beam with
<0.25 7 mm mrad normalized emittance in rms was obtained. In order to understand and control the space charge effect
in the Low Energy Beam Transport (LEBT) that deteriorates the beam emittance, we injected Kr gas into the LEBT and
measured the emittance, beam current and a spatial potential. Kr gas injection reduced the beam emittance and lowered

the spatial potential in the LEBT.
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Figure 1: Layout of experimental setup.
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Table 1: Specification of the IFMIF/EVEDA Ion Source
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Figure 2: Layout of the IFMIF/EVEDA ion source.
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Figure 3: Emittance Measurements with Kr Injection in
both LEBT and Diagnosis Chamber.
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Figure 4: Beam Current Measurement with Different Kr
Injection in both LEBT and Diagnosis Chamber.
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Figure 5: Structure of a Four-Grid analyzer.
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Figure 6: Photograph of the Four-Grid analyzer for the
IFMIF/EVEDA prototype accelerator.
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Figure 7: FC current vs Grid 3 voltage (0.3sccm).
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Figure 8: IEDF vs Grid 3 voltage and spatial potential
(0.3 sccm).
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Figure 9: FC current vs Grid 3 voltage (0.45 sccm).

A
I
I
I
I
I
I
I
I
I
I
I

(A/VW) 341
IIII‘ IIII‘ IIII‘ IIII“.I IIII‘ T IIIII‘ IIIII‘ IIIII1 TTm

. Kr: 0.45 sccm
10
|
o Spatlal potentlal
19—t 5 10I 15““%““%5““'3
Grid3 Voltage (V)

Figure 10: IEDF vs Grid 3 voltage and spatial potential
(0.45 sccm).
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Table 2: Summary of Spatial Potential and SCCF with Kr
Injection
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Figure 11: Relationship between spatial potential and
space charge compensation factor.
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Figure 12: An example of space charge compensation
factor along the beam line of the IFMIF LEBT [8].
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