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Synopsis We report on the effects of electron spin polarization on the bremsstrahlung polarization properties

occuring in collisions of polarized electrons with thin target foils.

Electron-nucleus bremsstrahlung is one of the
basic photon-matter processes. Recent theoreti-
cal and experimental studies concentrate on the
influence of the incident electron spin polariza-
tion on the bremsstrahlung linear polarization
properties [1, 2]. These investigations are also
related to the diagnostic of stored beams of po-
larized ions as proposed within the frame of the
atomic physics collaboration at the future FAIR
facility.
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Figure 2. Preliminary results of the azimuthal fit
of the Compton scattering distribution. The solid
line shows the fit for the distribution recorded while
using a transversely polarized beam. The dashed
curve shows the reference curve recorded with an
unpolarized electron beam.

At the polarized electron source SPIN of the
TU Darmstadt [3] we studied the linear polar-
ization of bremsstrahlung arising from the col-
lision of unpolarized and transversely polarized
electrons (100 keV) with thin gold targets. For
detection of the emitted bremsstrahlung photons
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we employed a novel position sensitive Si(Li) de-
tector dedicated for Compton polarimetry in the
x-ray regime [4].

A non-zero electron polarization gives rise to
a rotation x of the photon polarization vector
with respect to the reaction plane and to an en-
hanced degree of linear polarization P;, in com-
parison to the unpolarized case. These two ex-
perimental observables are related to the Stokes
parameters [5] which describe the linear polar-
ization properties of radiation:

Po=vP+P |,

tan(2x) = 22 (1)

Py
The parameter P; depends on the collision en-
ergy as well as on the target material, while P
is sensitive to the electron spin polarization and
vanishes for an unpolarized beam.

Fig. 1 shows the azimuthal distribution
of Compton scattered bremsstrahlung photons
of the measurements with an unpolarized and
transversely polarized eletron beam. The degree
of linear polarization Pj and the orientation of
the polarization vector y can be obtained from
this scattering distribution. A clear rotation of
the polarization axis is visible and the prelimi-
nary results are in good agreement with theoret-
ical calculations.

References

[1] A. Surzhykov, 2005 Phys. Rev. Lett. 94 203202

[2] V. A. Yerokhin and A. Surzhykov, 2010 Phys.
Rev. A 82 062702

[3] C. HeBler at al 2008 Conf. Proc. EPACO08
TUPDO027

[4] G. Weber at al, 2010 JINST 5 C07010
[5] W. H. McMaster, 1954 Am. J. Phys. 22 351

Published under licence by IOP Publishing Ltd 1 License: CC BY-NC-SA 3.0 Unported - Creative Commons,

Attribution, NonCommercial, ShareAlike
https://creativecommons.org/licenses/by-nc-sa/3.0/


dio://10.1103/PhysRevLett.94.203202
dio://10.1103/PhysRevA.82.062702
http://accelconf.web.cern.ch/accelconf/e08/papers/tupd027.pdf
dio://10.1088/1748-0221/5/07/P07008
dio://10.1119/1.1933744
mailto:r.maertin@gsi.de



