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Abstract:

The superposition of two counter-propagating laser beams is forming a standing wave of light, which can
act as optical grating for traversing particles. This effect has already been discussed in 1933 by Kapitza
and Dirac [1] and was demonstrated experimentally by Freimund, Aflatooni and Batelaan [2]. Nowadays,
one of the main applications of the Kapitza-Dirac effect is the usage of diffraction for the study of
macroscopic quantum objects in interference experiments [3]. Also electron spin effects are considered to
be possible in the Kapitza-Dirac effect [4,5], though only for very specific parameters. In my talk, | will
present a momentum space description for solving the relativistic quantum dynamics (Dirac equation) of
the electron wave packet in a standing light wave. Based on this method | will discuss the possibility of
spin effects and also spin-dependent diffraction from numeric and analytic solutions of the theoretical
quantum description. At the end | will further discuss considerations about the experimental feasibility of
spin-dependent electron diffraction.
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