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Overview

• ELI-ALPS

• Mission

• Research infrastructure

• Data collection

• Phases of an investigation

• Sources of data

• Data storage and processing

• Data management

• Policies, principles, integration



ELI – Extreme Light Infrastructure

ELI-ERIC webpage at     www.eli-laser.eu

ELI-ERIC     ELI European Research Infrastructure Consortium

• ELI-Beamlines Dolni Brezany, Czech Republic

• ELI-ALPS Szeged, Hungary

• ELI-NP Magurele, Romania

ELI laser facilities aim at hosting some of the most intense

lasers world-wide, develop new interdisciplinary research

opportunities with light from these lasers and secondary

radiation derived from them, and make them available to an

international scientific user community.

http://www.eli-laser.eu/


ELI-ALPS Mission

Visit our webpage at     www.eli-alps.hu/en/Gallery

http://www.eli-alps.hu/en/Gallery


ELI-ALPS Mission

• to generate X-UV and X-ray femtosecond and attosecond
pulses, for temporal investigation of electron dynamics in
atoms, molecules, plasmas and solids at the attosecond scale.

• to contribute to the technological development towards high
average power, high peak intensity lasers.

Implementation poses many challenges, among them are

• IT infrastructure (data network, storage, computing)

• Control system software

• Data processing, data management



ELI-ALPS
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Research infrastructure



• Special construction

• Vibration "free" base

• Building in a building, isolation

• Regulated environment

• Cleanrooms

• Vacuum chambers and tubing

• Safety measures

• Card readers

• Lab clothing

• Protective glasses

Research infrastructure



Control system 



Data Collection

Phases of an investigation

• Proposal submission, evaluation

• Preparation, simulation

• Experiment, measurement

• Analysis

• Publication

Different kinds of data are collected in each phase

Data management has to consider and deal with all

- Raw measurement data is not enough



Data Collection

Types of data

• Documents related to the investigation

• Proposal, related research, published papers 

• Simulation descriptions and results

• Measurements during the experiment (data acquisition)

• Sensor data – voltages, histograms, images, …

• Logbook entries – blog of an experiment

• Lab environment data 

• Analysis descriptions and results – charts, calculations

• Reports, publications

AIM: Verifiability & reproducibility of experiments



(Meta)Data Collection

Environment of an experiment

• Pulse characteristics

• Vibration sensor data 

• Vacuum/gas pressure data

• (Lack of) chamber pressure

• Technological gas pressure 

• Air quality data

• Temperature / humidity

• Particle count

• Relative pressure 

• Cooling water



Electronic LogBook

• Inhouse developed WEB application

• BLOG like structure (logbook, entry, comments)

• REST / Python API



Data Storage and Processing
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Data Storage and Processing

Data storage and processing

• 1PB storage disk space on site

• HPC cluster (CPUs, GPUs) for scientific batch computation

• IT network

• 10 Gbit/s in lab, core network with 40 Gbit/s switches

• Ca. 50 Workstations, ca. 30 control system servers

• Servers for interactive computation

• Scientific applications (MATLAB, ComSol, ...)

• Jupyter notebooks



FAIR data principles

• Findable

• Unique Ids

• Rich metadata 

• Accessible

• Retrieval by standard, open protocol

• Interoperable

• Formats are widely accepted, standard

• Vocabularies

• Reusable

• Accurate and relevant content

• Licenses



EOSC integration - PaNOSC

• PaNOSC – Photon and Neutron Open Science Cloud

• Initiative integrate photon and neutron sources to 

EOSC – 6 members from across Europe

• 9 work packages to make FAIR a reality

• ELI-ALPS contributions to

• WP3: Data Catalogue services

• WP4: Data Analysis services

• WP5: Virtual Neutron and 

X-ray Laboratory

• WP6: EOSC integration

PaNOSC webpage at     www.panosc.eu

http://www.panosc.eu/


Invenio RDM

• Survey

• Aspects

• Catalogue systems

• SciCat, iCat and Invenio RDM

• Invenio RDM

• DataCite metadata schema



Data management status

• ELI ERIC data policy

• Available on Zenodo

• Data management plan

• User

• DAQ machines

• Folder

• Remote access

• Data pilot project with NanoESCA



Planned FAIR Data 
architecture
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