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Abstract

This paper summarizes improvements of the ion beam analysis equipment of the
university to enable the PIXE analysis. Generally RBS analysis is poor at analyzing
of light elements in a heavy matrix, or differentiation of near elements in the
periodic table. In contrast, PIXE can resolve these drawbacks. To confirm the effects
of equipment modification, I carried out analysis of trace elements in an anatomy
sample and analysis of crystalline quality of GaN systems, which are regarded as
the most promising candidate of diluted magnetic semiconductor at room
temperature. The composition of this paper and the outline of each chapter are as

follows.

1. Introduction

The features of particle induced xray emission(PIXE) and Rutherford
backscattering spectrometry(RBS) are described. The diluted magnetic
semiconductor and anatomy sample analyses are surveyed. The purpose of this

study 1s described.

2. X-ray, ion, analysis equipments and diluted magnetic semiconductors
The x-ray fluorescence(XRF), Atomic Force Microscopy, Rutherford backscattering
spectrometry, particle induced x-ray emission, semiconductor detectors and diluted

magnetic semiconductors used in this study are introduced.

3. Samples and experimental equipments
The anatomy sample, diluted magnetic semiconductor, the performance of

improved ion beam equipment are explained in full detail.

4. Trace element analysis in anatomy sample by XRF/PIXE

Various elements are detected from the human hair, and the followings are
confirmed. Within the limits of the experimental conditions in this study, as for light
elements up to calcium, the PIXE analysis is superior than XRF analysis. As for

heavy elements, the XRF analysis is superior than PIXE analysis.

5. Characterization of diluted magnetic semiconductor crystals

AFM shows GaCrN crystals have flat surfaces compared with other samples. In
RBS analysis, even if 3% of Mn exists in GaN, it is undetectable. Mn can be detected
clearly by PIXE analysis. The effects of growth temperature on the crystalline

quality are examined, and the Cr and Mn sites in the GaN lattice are discussed.
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6. Conclusion

The experimental results obtained in this study are summarized. By improving
the ion beam equipment, it becomes possible to analyze what could not be analyzed.
The present study has shown clearly that RBS/PIXE is excellent to analyze trace
elements in anatomy samples and to characterize diluted magnetic semiconductor

crystals.
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