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Introduction

The European XFEL is a large-scale research facility that generates ultra-short and intense X-ray pulses. There are various experimental stations (instruments), where
scientists from all over the world come to perform experiments. These experiments produce enormous amounts of data.

The Data Analysis groups main task is to provide all software tools to perform analysis and interpretation of the experimental data generated at EUXFEL..
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Low-latency data analysis that provides feedback to T A

steer the experiment. 7 imiie g

We offer a wide range of tools with different levels of E—

flexibility and accessibility, from GUIs to raw data

access. Experiment
Karabo Scenes: Allow quick and easy
Introspection into the control system data.

: EXtra-foam: Offers a rich GUI alongside with

dedicated interfaces for specific types of

analysis. It is mainly used with multi-module
detectors’ data.

Extra-metro: framework for rapid
development of Python-based online analysis
code.

Karabo bridge: protocol to stream real-time
data with a client library in C++ and Python.

Offline data analysis

Scientific data at EUXFEL is saved in HDF5 files in a
specific format (EXDF) and can be analyzed on the
Maxwell computing cluster.

We provide a number of tools, as well as some software
environments set up with commonly used packages.

EXTRA: European XFEL Toolkit for Research and
Analysis.
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https://extra.rtfd.io

This project aims to group a series of tools (in the form
of packages) that make the analysis of data simpler.
The tools range from accessing and working with
EXDF data, implementations of specific analysis
techniques to high-level components that abstract
low-level Karabo devices. Most libraries are written In
Python.

Existing generic libraries

High-level building blocks for

_________J_________ extra.components data access

data analysis

extra.data

Calibration

Robust, reproducible, low-latency pipeline developed
to convert raw data into a more physics-sound view.
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extra.karabo _bridge

Facility integration

extra.damnit

extra.calibration
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Extensibility: integrate your code towards a more
complete online analysis.

scan.plot_bin_by_steps(peak.intensity)
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1. Read the Data of the Run
: Useful concepts e () Note 2. Jungfrau Module
.l Pump-Probe Experiments 3. Load Jungfrau Data
i The full XES jupyter notebook example can be Found here. Ideally, you should open the Preview Jungfrau Image
= Digitizers notebook using jhub and the xfel(current) kernel to use the most up-to-date software . Select Region of Interest(s) (ROIs)
e ’ R [? . [? Scanning Motors ho: 5. Calculate XES Spectra for Each ROI
, ,_1, "I" ZZ ‘I‘ - : (Emission Line)
\ @ ) ¢ 7 & Experimentilrachaigues. A schematic of XES experiments is shown below. The basic idea is to pump the sample (usually 5.1. ROI Projection From Calibration
© 3 @ ¢ © T ; ; ; o Pipeline
) - - » - X-Ray Absorption in a liquid jet) with X-rays, the emitted photons are collected using a von Hamos-type emission
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_ B Spectroscopy (XAS) spectrometer and Jungfrau detectors are used to measure the emission spectra. u MNe et €d ROl and Projection
eeeee = 0
CT =TT X-Ray Emission Spectroscopy 5.3. Setting Known Pump-Probe Pattern.

(Mot Using Bunch_decoder Data)

(XES)

X-Ray Solution Scattering (XSS) 6. Plotting XES Spectra

7. XES vs Scanned Motor
X-Ray Diffraction (XRD)
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Recent integrations: Azimuthal integration, detector
saturation monitoring, autocorrelation, ROI integration,
AGIPD geometry with motor tracking. Data

Von Hamos X-ray emission
spectrometer

Feedback
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