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− Within the DAPHNE4NFDI consortium, an important pilot
project is to develop a reference database in the field of X-ray
absorption spectroscopy (XAS) including X-ray emission
spectroscopy (XES) and related techniques.

− The initial focus was to setup a XANES/EXAFS database of raw
and processed data having an interface for the user for data
submission as well as an API for data analysis software.

Aims and Objectives 
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XAFS database website - features under development

Motivation

In the field of XAS/XES, data is often evaluated 
by comparison to previously measured or 
calculated reference spectra.

Automation / machine learning also 
requires repository with high quality 
reference data & metadata.

This sets high requirements
concerning both spectral
quality and documentation of
the measurements.
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Metadata include important
information about the sample,
experimental set-up &
conditions used, large-scale or
Laboratory facility involved,
data processing software used
etc.

Defined metadata fields for the XAS database

Different data/file formats

Spectra
• Raw data file
• Absorbance spectrum
• Reference spectrum
• Data/File format

Sample 
• Collection mode
• CAS no. (optional)
• Physical state (crystalline, powder, liquid, gas)
• Structural parameters for crystalline sample
• Crystal orientation
• X-ray or neutron diffractogram (if available)
• Temperature. Pressure
• Remarks about sample preparation
• Sample environment, if applicable
• General remarks e.g., sample property

Instrument
• Facility (synchrotron/lab 

instrument)
• Beamline
• Acquisition mode
• Crystals
• Mirrors
• Detectors
• Element
• Edge
• Maximum k range (EXAFS)
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Meet us

www.DAPHNE4NFDI.de 

• Improve data submission system – Web interface 

• Testing with different data/file formats of input files. 

• Metadata format & Metadata submission on the web interface

• Hosting of the database – Long term deployment -> dCache

• Defining quality criteria for different modes of XAS – Transmission, 
Fluorescence, Quick EXAFS 

• Testing the quality criteria for references, samples

Next steps

„Live“-view: 

Started with data from selected metal foils 

• Ideal samples (thickness and homogeneity)

• Stable and easy to handle

• Availability

• No influence of sample preparation

• Comparing the data from different  synchrotron and 
laboratory facilities will be useful to define meta data 
and quality criteria (Round Robin)

PtAu

Ni Cu

Web-Server
• Current status:
1. Handles multiple formats and Beamlines
2. Automatic extraction of information from file header
3. Preview of raw spectra and Energy-range update
4. Display of Metadata and result of quality control
5. Automatic execution of python scripts on “submit”      

-> Quality control: Dataset check & graphic analysis  
-> Raw & Normalised XAFS | Chi(k) | Chi(R)

http://xafsdb.ddns.net/

Quality Control during data upload
Quality criteria
• edge step [0.5-2.0]
• maximum k-range [15-20 Å⁻¹]
• energy resolution [0.5-2 eV]
• signal to noise ratio
• amplitude reduction factor [0.7 - 1.0]*
*analysed data

Quality criteria: Implementation
● Data pre-processing during upload

● Automated check of quality criteria, 
noise estimation

● Testing multiple formats used by 
different experimental facilities
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Figure 1. Comparison of Pt foils (distinct) data 
(Pt L3-edge) measured at different beamlines.
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