Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 WEOM04

MR W R LY U EELIZ KA TRBORE

GENERATION OF GAMMA-RAY VORTICES VIA NONLINEAR INVERSE THOMSON
SCATTERING

TR, R
Yoshitaka Taira * %, Masahiro Katoh”
» National Institute of Advanced Industrial Science and Technology (AIST)
¥ Institute for Molecular Science

Abstract

We theoretically verify that gamma-ray vortices carrying orbital angular momentum are generated by nonlinear inverse
Thomson scattering using a circularly polarized laser. This radiation process is valid in arbitrary angle interactions under
a specific condition that the Lorentz factor of the electron is much larger than the laser strength parameter. Our work
implies that gamma-ray vortices are produced in various situations in astrophysics in which high-energy electrons and
intense circularly polarized light fields coexist. Nonlinear inverse Thomson scattering is a promising method for realizing
a gamma-ray vortex source based on currently available laser and accelerator technologies. This novel radiation source
may provide completely new research opportunities in nuclear physics, high-energy physics, astrophysics, and material

sciences.
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Figure 1: (a) Coordinate system used in the calculation. (b) Electron motion inside a circularly polarized laser.
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Figure 2: (a) Spatial distributions of the radiation energy of gamma-rays emitted by nonlinear inverse Thomson scattering
with a circularly polarized laser. Spatial intensity distributions of the (a) first, (b) second, and (c) third harmonics,
calculated by Eq. (12) and normalized by the maximum value of the first harmonic.
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Figure 3: Energy of scattered gamma-rays (n = 2)
calculated by Eq. (11).
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