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Abstract

In this thesis, | report focusing of MeV ion beams by means of glass
capillary optics. The purpose is to improve the area resolution of ion beam
analyses.

In general, to focus the fast ion beams to sub-micron order necessitates
much cost. I aim to focus the fast ion beams by a simple and low cost method
compared with the conventional micro-ion beam facilities.

The contents of thesis are as follows.

1. Introduction
The history of ion beam analysis is surveyed. Then, | point out the problems
of the ion beam analysis, and our purpose of this thesis is described.

2. The theory of glancing incident MeV ion beams

The analysis method using fast ion beams is introduced. The theory of
channeling phenomena is explained. Further, | describe the phenomena that
the direction of the glancing incident ion beams is bended by the material
surface. The ions reflected by the material surface without hard collisions
would not lose their energy significantly.

3. Experimental equipments
The experimental facilities used in this study are described. They are an
accelerator, an ion source, a new micro-beam line and a capillary puller.

4. Focusing experiment of MeV ion beams

In this chapter, | explain the fabrication method of the tapered glass
capillary. 1 describe the experiments to test glass capillary optics. The
experimental results of feasibility tests of the optics are described. A focused
2MeV He* ion beam is forwarded to the capillary optic and | measured the
transmission probability, energy spectrum of transmitted ions and
transmission distribution as a function of incident position. The maximum of
the transmission probability reaches up to ~2%.

I describe the results of RBS analysis using ion beams focused by capillary
optics. In this experiment, | measured the RBS spectra from a sample having
1y m lines and 10y m spaces. | analyzed the results of these spectra using



RUMP computer simulation code and examined the characteristics of the
focused ion beams.

5. Conclusions

My conclusion is that | have shown a clear evidence of the focusing effects
of glass capillary optics for 2MeV He* ion beams. | summarize the results of
scanning RBS analysis of a micro-structured sample.



