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Introduction
ALBA is a 3GeV third generation syn-
chrotron light source operative for users
since 2012.
Due to the machine small emittance it is
not possible to measure the beam size by
using a simple imaging system because of
the diffraction limit.
After two years, interferometry is a reliable
technique to measure the beam size at the
ALBA storage ring. The diagnostic beam-
line Xanadu has been updated, analyzed
and optimized to achieve good horizontal

and vertical results using the this technique. Several limitations due to the
beamline layout have been overcome theoretically and practically.

Vibrations
Almost the whole beamline is in-air.
This originates vibration in the opti-
cal components, which are sensible to
air turbulence, provoking changes in
the interferogram characteristics and a
rigid displacement of the centroid of
the image. The overall effect is a
lose of contrast affecting the beam size
measurements.

Solution

An intuitive and convenient way to re-
duce the effect due to the beamline vi-
brations and the air turbulences is the
reduction of the exposure time of the
CCD camera, which reduces the num-
ber of oscillations during the image ac-
quisition.

Vertical Beam Size Measure: Coupling Scan
To prove that the vertical interferometry beam size measurements (σy '

25µm) are effective, scans of the beam coupling are performed. Varying the
current in the skew magnets, the beam coupling varies as well as the vertical
beam size.

Fraunhofer Diffraction
The footprint of the light reaching
Xanadu is strongly affected from Fraun-
hofer diffraction, due to the pho-
ton shutter and the extraction mirror.
When trying to perform interferome-
try, the use of long rectangular slits al-
lows the selection of a large number of
Fraunhofer fringes.
The relative phase of these fringes is
not necessarily the same and this pro-
vokes a modification in the interferogram that leads to a loss of contrast.

Solution
A solution to this problem was found by using pinholes instead of slits
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Horizontal Measurements: Depth of Field

Because this aperture, the light reach-
ing Xanadu is creating a blurring of the
image due to the curvature of the trajec-
tory. The bending radius of the magnet
producing the radiation is 7.05m, that
leads to blurring of ±13µm. This inco-
herent effect can be observed when mea-
suring the horizontal beam size using the
pinholes distance scan.
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Matching Algorithm
In order to keep the exposure time as low as possible, an algorithm to superimpose several interferograms was

implemented. The images are shifted until the interferograms can all be superimposed with the proper centroid match.

Acknowledgment

This work owns a lot to J. Nicolás for
the enlightening discussions on op-
tics. Thanks also to S. Blanch for
the development of the fast acquisi-
tion software of the CCD camera and
all the technical staff of ALBA.

This project is funded by the
European Union within the oPAC

network under contract
PITN-GA-2011-289485.


