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Abstract

In this work we describe a novel beam diagnostics method based on coherence characterization of broad-spectrum bending magnet radiation through the
Heterodyne Near Field Scattering (HNFS) technique. HNFS is a self-referencing technique based on the interference between the transmitted beam and the
spherical waves scattered by each particle of a colloidal suspension. The resulting single-particle interferogram shows circular fringes modulated by the spatio-
temporal Complex Coherence Factor (CCF) of the radiation. Superposition of a number of these patterns results in a stochastic speckle field, from which spatial
and temporal coherence information of the source can be retrieved in near field conditions.

Here we describe the basics of this technique, the experimental setup mounted along the hard X-ray pinhole at the ALBA synchrotron light source, and the
possibility of transverse electron beam size retrieval from the spatial coherence function of the emitted dipole radiation. We also show preliminary results

concerning power spectral density of visible synchrotron radiation as obtained from temporal coherence.

Heterodyne Near Field Scattering HNFS setup at ALBA
HNFS probes the 2D field correlation function u(Ax,Ay) exploiting the The main parameters of ALBA are summarized in the following table:
self-referencing interference between the (strong) transmitted beam E, ——— — —
and the (weak) spherical waves E_ scattered by colloidal particles [1]: Ver beam size ey 30 um
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( gth A) The HNFS diagnostics is installed alongside the already existing X-ray
pinhole camera beamline [4], at 15 m from the source.
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Measurements of power spectral density of visible
synchrotron radiation

Coherence properties are retrieved through power spectra analysis [2]:

199 T j Temporal coherence measurements [5] have been performed at the
I(q) = S(q)T(q! (@) + P(q) _o Eveope cig) ) Xanadu beamline [6] on visible synchrotron radiation in order to retrieve
R the emitted spectrum.
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shotnoise contributions
Limited temporal coherence has a clear signature in HNFS power spectra:

. Tl AT e besides collapsin ower spectra exactly superimpose upon the described
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