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Development of full coherent plasma X-ray laser by using parametric high-order
harmonics
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The objective of this research was to develop a temporal and spatial
coherent X-ray laser. We employed the oscillator and amplifiler scheme: as the former one the
high-order harmonics light was significantly amplified by means of the X-ray parametric
amlification, while for the latter the lasing medium was generated by laser plasma itself.

As a result, we successfully amplified the harmonics experimentally and clarify the mechanism of it
by numerical simulation based on quantum mechanics. In addition, the ultrashort laser beam was
incident onto the Mo target and then the amplitude of stimulated emission lasing oscilattion occured
at 18.9 nm wavelength. Thus, the lasing medium for seed harmonic beam amplification was formed with
the compact experimental system.

These results indicated that we can realize the full coherent bright X-ray laser by combining two
compact laser systems constructed in this research.
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