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Proposal for X-ray vortices production based on nonlinear laser Compton scattering
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Abstract [Background] An optical vortex is an electromagnetic wave with a phase that varies azimuthally along
the direction of propagation. The generation and application research of X-ray vortices are becoming more and more
popular in recent years. [Purpose] This study aims to propose a generation scheme of a compact and inexpensive X-
ray vortices source based on nonlinear laser Compton scattering (LCS). [Methods] Laser Compton scattering (LCS)
was caused by high power circularly polarized light and relativistic electron beam. This LCS provided a practical
method for generating tunable, near-monochromatic, well-collimated X-rays in a compact, relatively inexpensive
source. [Results] Photons with energy of 1 keV is produced by head on nonlinear LCS interaction of 6.5 MeV
electron beam and 800 nm Ti: Sapphire laser beam. [Conclusions] Compared with synchrotron, X-ray vortices source
based on nonlinear LCS is a compact and inexpensive source. It provides a practical method for the laboratory to
research the generation and application of X-ray vortices.
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Fig.1 Energy spectrum of first six harmonics (a), spatial intensity distribution of the second harmonics (b)
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