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PROXIMA 1 is a beamline for macromolecular crystallography at the French national 3" generation synchrotron source, SOLEIL
(2./5GeV). Built on an In vacuum undulator source, its objective Is to produce a tunable, highly collimated, intense and stable X-ray
beam for the study of crystals with large unit cells. The beamline is currently operational, with 3 — 4 user visits per week of operation.

The beamline has its own system for measuring vibrations. Tri-
axial accelerometers are permanently mounted on each optical
component of the beamline, while other accelerometers are
mobile and can be placed on different parts of the beamline for
analysis. This system of vibration measurement complements
other equipment, e.g. beam position monitors, X-ray cameras,

etc....
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Due to a lack of place,
most of the graphs of this
poster show the spectra in
the X direction only.

The accelerometer model
mounted wunder the silicon
crystal and the mirrors.

In red, the accelerometers

These accelerometers are
mounted inside a box at
atmospheric pressure. These
boxes are then screwed on the
support of the crystal or mirror.

This accelerometer model is very
compact (17 x 17 x 17 mm), but
because of its size, it is less efficient at
lower frequencies (below a few Hz).
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Fixation points of the
accelerometers used for the
reference (on the floor near the
granite), on the top of the

Sample position & X-ray camera granite of the monochromator,

+ and on the top of the ion pump.
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The approach developed for the PROXIMA 1 beamline of constructing
a beamline from rigid blocks with minimum amplification of floor
vibrations has resulted in the provision of a very stable beam with no
vibrational resonances in the part of the spectra most dangerous for
MX measurements (up to 30 Hz). The beam is “clean” enough to
apply slow feedback corrections at very low frequencies, which should
allow us to achieve positional stability of a tenth of a micron at the
sample position during normal operating conditions.

We would like to thank BioXHIT for support, and the ESRF (Marc
LESOURD, Lin ZHANG) for pioneering work in this area.

There still remains much to do to fully characterize the PROXIMA 1
beamline. We plan to use all of the beam position monitors on the
beamline (five along the beamline & two to be installed in the front end) in
order to identify the different sources of vibrations which could have a
direct effect on the beam position & intensity. This will include all of the
elements in the experimental hutch, in particular the KB mirrors, the
adjustable experimental table and the goniometer.

In the future, a continuous monitoring of the entire beamline will be
installed with the accelerometers permanently mounted on all of the
optical components as well as on other sensitive equipment.

This preliminary work on the PROXIMA 1
beamline will have an important impact for
SOLEIL's second beamline for protein
crystallography PROXIMA 2A, which will have a
similar optical configuration to PROXIMA 1,
except for the focused beam of 20 x 10um. The
experience gained with the vibration
measurements on PROXIMA 1 will be applied
to the design and construction of PROXIMA 2A.




