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P11 at PETRA III (DESY, Hamburg) is a high-throughput instrument for macromolecular crystallography [1].
P11 has tuneable photon energy between 5.5-28 keV having the Eiger2 X 16M as the stationary detector. Beam
size from 200x200 um? to 4x9 pm? can be used with a maximum photon flux of 1x10'3 ph/s at 12 keV energy.

P11 is a diverse environment able to accommodate various non-standard experiments. For example, serial synchrotron crystallography
(SSX) is enabled with sample delivery through various types of solid supports and the TapeDrive setup (Fig. 1), which allows time-
resolved room temperature experiments by the mix-and-diffuse method [2], and has been developed at P11 along with the real-time
autoprocessing with CrystFEL [3, 4]. In this method sample is delivered on to a continuously drawn polyimide tape through a 3D-
printed microfluidic nozzle with two channels (g 150 um each), one for the crystal slurry and second, for example, for mixing the
crystals with a ligand or adjusting their pH. The mixing time can be modified by the speed of the tape and the distance of the nozzle
from the X-ray focus point (delay times of 50 ms — 180 s). The effects of temperature can be studied using a separate gas nozzle for
sample heating. Furthermore, exposure time can be controlled with a rotating chopper wheel. Through combination of these
parameters multidimensional SSX experiments are enabled. TapeDrive is currently controlled through a separate graphical user
interface, and online data analysis is available for real-time evaluation and indexing via OnDA Monitor [5].

P11 is in the process of employing MXCuBE as the default data acquisition software with the integration to ISPyB for tracking
shipments, communicating the sample details to MXCuBE, as well as acting as a data archive and presenting preliminary data
processing results. These will be expanded to be used with the SSX experiments, too. These developments are synchronising P11
with the EMBL PETRA III beamlines for the future foundation of a uniform structural biology village at PETRA 1V.

Figure 1. CFEL TapeDrive, a conveyor belt-based sample delivery system for multi-dimensional serial crystallography.
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