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● Neutrino event information: data levels and current platforms
● Finding a place for “supplementary information”
● Dealing with simulation: status on IRFs

Overview
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Example files of KM3NeT ROOT files:
https://github.com/KM3NeT/km3net-testdata

What does neutrino data look like?

https://github.com/KM3NeT/km3net-testdata
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Particle event data
● Level 2 data: fully calibrated events, including hit information 

(ROOT files)

● Level 3 data: fully reconstructed event without hit information 
(ROOT, hdf5)

● Level 4: Selected data sets, single events (VOTable, 
VOEvent)

Event simulation
● Signal (cosmic neutrino) and background (atmospheric) 

events
● Analogous processing to measurements

Data levels
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VOEvent

VOTable

KM3Event

Level 3 
Events

?

● In VO: Events are 
stored “without 
context”, based on 
specific publication

● Full simulation 
samples are not 
foreseen for 
publication at this 
point

Where goes what …?
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● Running server with DaCHS software

● Registered as data provider to the VO 
(ivo://km3net.org)

● Can publish data sets to the VO registry - done 
with Antares 2007-2017 data

● Data accessible through widely used tools in 
astrophysics (Aladin, Topcat …)

Virtual observatory server
http://vo.km3net.de/

Current status on VO-compliant data

http://vo.km3net.de/
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● For all data not publishable through the IVOA, serving as interface 
and/or server to the data

● Including also link to data sets on VO server

● Based on Django REST API

● Usable for event data sets (hdf5-files with standardized 
metadata), plots or services, environmental data ...

● Data accessible through webpage, through REST-API or python 
based package (openkm3)

Open Data Center
http://opendata.km3net.de

Interim solution: KM3NeT Open Data Center

http://opendata.km3net.de
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pip install git+https://git.km3net.de/jschnabel/openkm3

● dependency: pyvo for VO interface
● “KM3Store” as access point for all data + services

● entries are data sets, single files or services
● access logic coded in package

Accessing ODC: openkm3 in python

https://git.km3net.de/jschnabel/openkm3
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get as table

Information is provided as annotated text files, containing

● extended header with content identifier
● tabulated data (e.g. bin content, function values …)
● ready for use in python environment 

get as dataframe get as plot get metadata

Example: Effective 
area for ANTARES 
2007-17 Point 
Source search

Including supplementary information
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Providing detector response functions
● Detector responses for full detector created as ROOT-Files with 

histograms from simulation sets

● separated for different neutrino types with a generic flux model

● relying on a fixed preselection of data (cut levels)

● shown as function of energy and zenith/azimuth

Event Rate Calculator
● Webservice based on IRFs

● returns effective area and number of events over energy for 
given declination, flux and source type (diffuse / point source)

● currently only as (inofficial) web display, no API

Current status of IRF

Event rate calculator
https://www.nikhef.nl/~7Et61/aeffweb/

https://www.nikhef.nl/%7Et61/aeffweb/
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Current status and questions

● Planning to make IRFs available through API as microservice

● Full simulation sets, even if released, probably not convenient for handling 
through VO

● With specialized KM3NeT software, services could be made available

○ Which services can we migrate, which only link to a data set in the 
VO?

○ Starting point could be the IRF service
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Backup: Models of Galactic Source Emissions 
with CTA and KM3NeT 

Master thesis performed by Tim Unbehaun at FAU between CTA and KM3NeT (thesis)

● Datasets are provided for IRF generation

● IRFs are generated 

● input models are fitted to current gamma-ray observations with various models

● A set of jupyter notebooks is provided

a. performs the actual scan of the hadronic contribution and fits the models to the datasets for 
each step

b. A notebook that plots the results of the scan and computes confidence intervals on the 
hadronic contribution for each source and scenario.

Preliminary summary of 
the analysis @KM3NeT 
Gitlab

https://ecap.nat.fau.de/wp-content/uploads/2021/01/2020_Unbehaun_Master.pdf
https://publications.pages.km3net.de/public-results/cta-km3net-analysis/Analysis_description.html
https://publications.pages.km3net.de/public-results/cta-km3net-analysis/Analysis_description.html

