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Abstract

Neutrons are very interesting for scientists as new probes used for investigating inner structure of materials. But, there
are few neutron science facilities available in the world for such purposes. To remedy a situation, we started to develop
linear 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, because ECR
ion source can provide high H* ratio due to their high plasma temperature. Using permanent magnets makes the ion
source small and running cost low. Because there is no hot cathode, a longer MTBF is also expected.

In designing our ECR ion source, we performed extensive computer simulation studies to optimize the extraction
electrode system, magnet arrangement and the plasma chamber geometry.

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

We have obtained in our test stand a beam current of 1.13mA at RF frequency of 5.74GHz and 25W RF power.
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