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Rayleigh scattering refers to the 2nd order QED process where a photon is scattered by a bound electron
without a change in the photon energy [1]. For photon energies up to the MeV range it is the dominant con-
tribution to the fundamental photon-matter interaction process of elastic scattering. This process is highly
polarization-sensitive, making the analysis of polarization transfer in Rayleigh scattering suitable for a strin-
gent test of the underlying theory [2].
A first experiment where an incident highly linearly polarized hard x-ray beam was used and the degree of
linear polarization of both the incident and the scattered radiation was observed was performed in the work
of Blumenhagen et al. in 2015 at the synchrotron facility PETRA III at Hamburg [3]. In this experiment the
polarization-dependent features of the radiation being Rayleigh scattered within the polarization plane of
the incident beam were analyzed. For the measurement of the polarization characteristics of the scattered
radiation a prototype 2D sensitive strip detector, which was developed in the framework of the SPARC col-
laboration for precise and efficient x-ray polarimetry, was used serving as a dedicated Compton polarimeter
[4]. Well in accordance with theory a dependence of the degree of linear polarization on the polar scattering
angle and the degree of polarization of the initial beam was observed.
In a recent follow-up experiment we performed at the beamline P07 of the synchrotron facility PETRA III at
DESY we extended on this previous measurement. For the first time, the polarization-dependent fea-tures of
the Rayleigh scattered beam were measured outside the polarization plane of the incident, high-ly linearly
polarized hard x-ray beam. For this experiment, the hard x-ray beam delivered by the synchro-tron which
was set to a photon energy of 175 keV was scattered on a gold foil target of 1 µm thickness. The scattered
radiation was detected by an improved prototype Compton polarimeter [5], also devel-oped in the framework
of the SPARC collaboration, which was located under several scattering angles in-side and outside of the po-
larization plane of the initial beam.
Preliminary results show a strong dependence of the orientation of the polarization vector of the scat-tered
beamwith respect to the scattering plane on the polar and azimuthal scattering angles outside the polarization
plane of the incident beam.
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