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Development of focusing technique of highly brilliant x-rays by use of
laser-produced plasma
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Aiming at the realization of novel X-ray optics such as X-ray focusing lens
using the change in the refractive index originated from the steep density gradient in
laser-produced plasmas, we demonstrated an X-ray beam splitter transiently generated in
laser-produced plasma. A gold or molybdenum sample was irradiated by an optical laser pulse, and
thin film with several atomic layers was generated in the front of the expanding plasma. This thin
film formed on the surface was probed by SACLA soft x-ray laser, and we found that the thin film
worked as X-ray beam splitter. In order to realize an X-ray lens by carbon plasma, we calculated
the temporal evolution of highly-charged carbon ions and the electron density using the
collisional-radiative model. In addition, X-ray ray trace was performed on the electron density
distribution by 2D hydrodynamics simulation to evaluate the performance of the plasma as an x-ray

focusing lens.
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