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Abstract

Neutrons are very interesting for scientists as new probes used for investigating inner structure of materials or even
fundamental physics. But, there are few neutron science facilities available in the world for such purposes. To remedy a
situation, we have started to develop accelerator base small neutron source.

At present, we are working on a small H' ion source as the first step of development of a small neutron source. We
have selected a type of ECR ion source with permanent magnets as a small and high intensity ion source.

A pulse gas valve made of a piezoelectric element was built-in in the ion source plasma chamber to reduce the gas
loading of evacuation systems.

The 2™ model of ion source was manufactured and we measured the beam current. Up to now, the maximum current
at the Faraday cup is about 1.5mA and the maximum current at the just downstream of the extraction measured by DC
current transformer is about 2mA.

To increase the ratio of H', we painted Boron Nitride paste on the inner surface of the plasma chamber. As a result,
the ratio of H' to H," increased about twice and H" became major part of the beam.
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Diameter of metal base 27.0£0.1mm
W DA F R TII SV AEILRE T AT A Diameter of piezoelectric element | 20.2+0.1mm
A& WITH KT D, O Z LITEEHFKR~DHA Total thickness 0.53+0.1mm
s, T THRBEIABT DA A PV X0 Thickness of metal base 0.25+0.03mm
W22 LafHL, BBERLEEDHBHTANTF = Resonance frequency 4.6+0.5kHz
NW—NIZWATDHEOICT D20, MEKROIEER Capacitance 20+0.3nF
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RF frequency 6.39GHz
(Peak) RF power 25W
Extraction voltage 12.5kV
Repetition rate 25Hz

Duty factor of the driving signal 50%

Pressure of gas 400kPa
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RF frequency 6.42GHz
(Peak) RF power 25W
Extraction voltage 10kV
Repetition rate 25Hz

Duty factor of the driving signal 50%

Pressure of gas 400kPa
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