
Spin-Dependent Electron Diffraction in X-Ray Laser Fields

S Ahrens1, Z L Guan1, C Zhang1, P Ge1, G W Y Li1, T Cadez2, Y Wang1, and B F Shen1

1Department of Physics, Shanghai Normal University, Shanghai, China
2Center for Theoretical Physics of Complex Systems, Institute for Basic Science, Daejeon, South Korea

Contact Email: ahrens@shnu.edu.cn

x-ray laser

electron beam

beam

A B

ϑ
x

z

delay stage
splitter

Figure 1: Considered experimental setup for observing
spin-dependent electron diffraction, according a sketch in
reference [5]

Spin effects for the case of electron diffraction
in X-ray laser fields are predicted [1], which, in
principle, can be used to infer the electron spin
state before interaction [2,3], in the Kapitza-Dirac
effect [4]. The experimental feasibility of the ef-
fect is coming into reach [5], as suggested in Fig. 1
and raises the question, whether a small longitu-
dinal polarization component in focused Gaussian
beams is affecting these spin dynamics [6]. Since
this longitudinal component is anti-symmetric and
averages to zero along the transverse direction with
respect to the laser beam propagation, the emerging question of interest also requires for an extension of
the quantum description beyond the one-dimensional plane wave modeling.

In our contribution, we shine light on this aspect and discuss an extension of the perturbative calcu-
lation from reference [6] with a more realistic and higher spacial resolution [7]. We also present further
perspectives on the realization of the effect [8].
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