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Abstract

A microbeam system was constructed at the Tohoku University Dynamitron laboratory and optimization of the
system has been performed. Minimum beam spot sizes of the microbeam had been limited to 2 x 2um” by parasitic field
contamination. This parasitic field contamination was ascribed to the tungsten carbide slits and the annular Si surface
barrier detector in the case of RBS analysis. The slits were replaced and the standard RBS detector was also replaced by
another annular detector with larger inner hole. Following these changes, the parasitic field contamination of the system
was strongly reduced, which was confirmed by the grid shadow method, and the performance of the microbeam system
was greatly improved. A measured beam spot size of 0.4 x 0.4 um” at a beam current of 20 pA is currently being
obtained by beam scanning across a Ni mesh (2000 lines/inch) measuring X-rays. The results obtained by the grid-
shadow method show that a beam spot size less than 0.4 pm can be obtained in the low current range. While improving
the microbeam system, the analysis system has been developed and is applicable to simultaneous in-air/vacuum PIXE,
RBS, SEM and STIM analysis and 3D micronCT.
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