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Summary

The thesis treats the basic principles for operating X-ray free electron lasers
and compassion with optical lasers. We discussed some applications related
to intense laser-matter interaction, and we explained the efficiency of this
type of lasers in diagnosing dense matter and creating it in the laboratory.
There is a challenge in the future of this success to extract energy from nuclear
fusion, accelerating heavy ions and creating electron-positron pair.

Key Words: Lasers, free electrons, accelerators, plasmas, X-rays.
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