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Abstract

This contribution presents recent advances on real-time analysis of diffraction images acquired at high frame-rate
(1 kHz) and their application to macro-molecular serial crystallography. A new signal separation algorithm is
presented, able to distinguish amorphous (or powder diffraction) component from the signal originating from larger
(single) crystals. The main improvement comes from the calculation of azimuthal uncertainties and relies on the
ability to work efficiently in azimuthal space. This work is built on top of pyFAl, the fast azimuthal integration library
and take benefits of running on graphical processors.

Two applications, built upon this separation algorithm are presented:

1. A lossy compression algorithm whose performances are evaluated on rotational and serial crystallography data.
Performances are compared with uncompressed data using the XDS tool for the rotational part and CrystFEL for
serial data.

2. A peak-picking algorithm which is able to assess the diffraction quality of crystals in real-time, with fast user feed-
back using the NanoPeakCell application. The quality of picked peaks is evaluated through the indexing rate in
CrystFEL.

This algorithm will be the core of data processing of the new serial crystallography beam-line at ESRF-ID29.
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