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KCDC - KASCADE Cosmic Ray Data Centre

● KCDC is the public data centre for 
high-energy astroparticle physics 

● Based on the data of the KASCADE 
experiment, contains as well data 
by KASCADE-Grande, LOPES, 
Maket-Ani, allows further 
extensions

● More than 433.000.000 events
● Established in 2013
● https://kcdc.iap.kit.edu/
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https://kcdc.iap.kit.edu/


KASCADE - KArlsruhe Shower Core
and Array DEtector

● Location: 110 m a.s.l., 49◦ N, 8◦ E, 
KIT-Campus North, Karlsruhe, 
Germany

● Operation time: 1996 October – 
2010 May ⇒ e/γ detector liquid 
scintillator effective time ∼ 4223.6 
days

● Area: 200 × 200 m2, 
● E = 100 TeV – 80 PeV
● 252 scintillator detectors
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More open datasets at KCDC

COMBINED is a combined dataset, made of data by  
'KASCADE' and 'GRANDE' detector components for 
multi-messenger analysis. 15 635 550 events

MAKET-ANI is an extensive air shower experiment placed on 
Mt. Aragats (Aragats Cosmic Ray Observatory, Armenia). 2 
682 264 events

4

GRANDE (KArlsruhe Shower Core and Array DEtector-Grande) is an 
extension of the KASCADE experiment. By this the energy range 
KASCADE  was extended to 1014–1018 eV. 35 310 393 events are 
available

LOPES (LOfar PrototypE Station) is an experiment, which measures 
the radio emission of cosmic ray air showers in the frequency range 
from 40 to 80 MHz. 3 058 events 



Functionality
● Provides free, unlimited, reliable open access to datasets in high-energy 

astroparticle physics 
● Serves as information platform: physics and experiment backgrounds, 

tutorials, reference information
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Towards FAIR data
What is FAIR?
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Definitions

● Data is potential information
● Metadata record is a container for data about an object
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Why FAIR?

● Enable the discovery and reuse of 
information by humans and machines

● It allows knowledge to be derived from 
this information and applied across 
domains

● Collaboration opportunities

Definitions

● Data is potential information
● Metadata record is a container for data about an object
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Why FAIR?

● Enable the discovery and reuse of 
information by humans and machines

● It allows knowledge to be derived from 
this information and applied across 
domains

● Collaboration opportunities

Definitions

● Data is potential information
● Metadata record is a container for data about an object
● Digital Research Products (DRP) include: experiment and 

simulations data, code snippets, research papers, plots, 
workflows and the other products of research data life cycle, 
existing in digital form
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KCDC Digital resources
Preselected datasets

Quantity: 39
API access: no

Publications Software Tutorials

User-selected data

Quantity: ∞
API access: yes

Simulated data

Quantity: 280
API access: no

Quantity: 5
API access: no

Quantity: 34
API access: no

Quantity: 12
API access: no



Metadata standards
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● Metadata scope: descriptive and some necessary administrative and legal metadata
● A metadata schema establishes and defines data elements and the rules governing the use 

of data elements to describe a resource
● Discovery, delivery and preservation needs of the project require usage of different 

metadata structure, content (syntax and vocabulary encoding schemes) and wrapper 
standards in order to present metadata information in layer scheme

● Observed general purpose schemas: 
Dublin Core, DataCite, MODS

● Advantages of DataCite:
○ well-supported, 
○ provides interoperability, 
○ widely used within data intensive 

physics community, 
○ can be mapped to DublinCore
○ Uses DOIs as permanent identifiers 

=> DOI minting



Towards DOI minting for KCDC digital resources

Common approaches:

● DataCite Fabrica
● RADAR KIT
● Side repositories: Zenodo, Arxiv, etc. 
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Alternative proposals:

● Partial solutions: ISBN existing for some publications, PIDs for software, etc.
● URLs
● UUID-5-based approaches



Metadata records creation
● Metadata records were created for all preselected datasets 
● Sample metadata records were created for: simulations, publications, software snippets
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Metadata records integration
● Several metadata records for preselected datasets were integrated into 

PUNCH Metadata Catalog
● DOI search available, search by object’s title is in work
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Conclusion
● KCDC’s digital resources were revised
● Metadata strategy was mapped out
● DataCite schema was selected as metadata standard for shallow core metadata 
● DataCite Fabrica was chosen for DOI minting
● Sample metadata records were prepared 
● Shallow metadata, complying with the DataCite schema, were created for all preselected 

datasets 
● Selected metadata records were integrated into PUNCH Metadata Catalog
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Future steps
● Selection of suitable metadata standards for further layers of metadata
● Implementation and testing of DOI minting 
● Organisation of metadata harvesting employing OAI-PMH
● Preparation metadata usage guidelines
● Further population of  PUNCH Metadata Catalog
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Contact me: victoria.tokareva@kit.edu
Thank you for your attention! Questions?
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