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研究成果の概要（和文）：超短パルス・超高強度レーザー技術による高輝度Ｘ線光源とＸ線光学素子を組み合わせて細
胞程度まで集光可能な軟Ｘ線マイクロビーム照射装置を開発し、細胞試料に照射して誘発される放射線生物損傷の生成
メカニズムに関する研究を実施した。また、マイクロビーム照射や軟Ｘ線顕微鏡へも応用可能な高原子番号金属材料を
用いたレーザープラズマ軟Ｘ線源の開発や軟Ｘ線用フレネルゾーンプレートを用いた軟Ｘ線顕微法の開発を行った。

研究成果の概要（英文）：Techniques for generating high energy bright short-pulse x-rays have been develope
d with utilizing intense ultrashort laser pulses. X-ray focusing optics has enabled focused x-ray beams of
 micron spot size in soft x-ray regions. The short duration of laser produced plasma source could be a new
 source in contrast to conventional x-ray sources in investigating the mechanism of the radiation effect o
n biological cells. We investigated whether the soft X-ray laser induces the DNA double strand breaks (DSB
) and single strand breaks (SSB) in living cell or not. The appearance of DSB induced by soft X-ray laser 
was significantly different in that induced by a conventional high energy X-ray source. We also demonstrat
ed an efficient extreme ultraviolet source for an X-ray microscopy technique, and developed a grazing angl
e incident reflection type soft-X-ray microscope using a Fresnel zone plate.
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