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X-ray amplification using high-intense optical laser
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Recent advent of X-ray Free Electron Lasers (XFELs) has opened the
frontiers of various fields of science. However, a current output power of XFELs is still
insufficient for conducting challengin? applications. If the external amplifier scheme were
applicable in the X-ray range, one could directly enhance the power of XFEL pulses.

In this study, we demonstrated an amplification of XFEL using core-hole atoms generated with
intense optical laser pulse. A Cu foil was used as a gain medium. Intense Ti:Sapphire laser pulses
were used to generate fast electrons. A photon energy of XFEL pulses was tuned to be 8.05 keV,
corresponding to the Cu-K&#61537;1 line. To observe the amplification, we measured single-shot
spectra of XFEL pulses through the Cu foil. Intense peak at 8.05 keV was observed, and we confirmed
that the divergence of the intense signal is same as that of XFEL pulses. From these results, we
conclude achievement of x-ray amplification.
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