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PROXIMA 2A is an energy tunable (6 — 15 keV)
micro-focus beamline at Synchrotron SOLEIL dedicated
to macromolecular crystallography (MX). Since opening
in March 2013, many users have benefited from its fine
focus (10 um x 5 wm, HxV FWHM) and high flux (>10'2
ph/s), and with such a high flux density, they have
discovered that their micro-crystals diffract beyond their
expectations. The experiments are controlled via the
MXCuBE_V2 interface [1], which not only launches
standard and MAD data collections, but also records and
manages multiple positions on the sample. The
micro-focused X-rays are frequently exploited in order to
select out the best diffracting zone of a crystal. With this
mind, grid and line scans are currently automated via
command line, and these functionalities will be soon
incorporated within the MXCuBE interface. Helical scans
are already available, implemented within MXCuBE and
frequently employed by the users. The data quality from
helical scans is comparable to standard data collection
strategies. The beamline is also equipped with a CATS
robotic sample changer, which consists of a 9-unipuck
dewar (total 144 pins). Up to 200 samples have been
screened in a 24-hour period. The CATS robot is also
capable of screening crystallization plates, and although
this functionality is still being commissioned, the
preliminary results are very encouraging. Developments
are also underway with other in situ data collection
strategies. In particular, the beamline is equipped with a
Plugmaker, which is a device that can perform
crystallization experiments on micro-fluidic chips. These
chips can be mounted directly on to the goniometer and
the crystals tested under X-rays. Finally, the current area
detector (ADSC Q315r) will be soon upgraded to an
EIGER 9M, which will offer a faster readout and lower
noise level. Coupled with its high flux density and
multiple functionalities, PROXIMA 2A has become a
versatile instrument for the MX community.

[1] Gabadinho et al., J. Synchrotron Rad. 2010, 17,
700-707.
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The increasing complexity of currently studied
biological targets has pushed the demand for microfocus
MX beamlines with ever smaller beam sizes and higher
intensities. Serial Femtosecond Crystallography at XFELSs
is one approach to sub-micron crystals, but is still largely
inaccessible to most users and far from ready for
mainstream usage. VMXm is a new beamline being built
at Diamond Light Source aiming to bridge the gap
between current microfocus beamlines and XFELs. It is
being designed to optimize the data to protein-material
ratio in microcrystallography targeting crystal sizes down
to 0.5 microns. The beamline optics will deliver a
beamsize of 0.5 - >5 um vertically, using a single
custom-profiled fixed focal length mirror [1], and 0.5 — 5
wum horizontally via a two stage demagnification scheme
and a variable secondary source aperture. The beamline
will operate at wavelengths between 7 and 25 keV
delivering between 10'% and 10" ph/s to the sample (at 12
keV) depending on the optical configuration. The source,
optics and end-station designs for VMXm will be
presented together with novel solutions to the problem of
sample visualisation and alignment for submicron
crystals.
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