
Jannik Hofestädt – December 2018

KM3NeT Virtual Education:
Virtual Observatory Data Exploration 
with Aladin  
Use Case: TXS 0506+056 & Neutrinos



Goal of this tutorial 

● This tutorial shows how to use the Aladin tool to visualise

astronomical images, to superimpose entries from different 

databases and to correlate the different information.

● Focus: TXS 0506+056 blazar and neutrinos

● As there is no KM3NeT data yet, available data from ANTARES 

and IceCube are use as example neutrino data

● Considered use cases: 

● visualise neutrinos around: TXS 0506+056

● match ANTARES and IceCube events in space and time

* TXS 0506+056 is the first known source of high-energy 

astrophysical neutrinos Science 361, eaat1378 (2018)
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Aladin

● Aladin is a interactive sky atlas that allows:

 visualise astronomical images 

 superimpose entries from different catalogs & databases

● Powerful tool for: data accessing, exploring and visualizing 

distributed datasets

 compliance with existing or emerging VO standards

 interconnection with other visualisation or analysis tools

 easy comparison of heterogeneous data
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Aladin: Get Started

● Two versions of Aladin: 

● Aladin lite which runs in the web browser

● Aladin desktop with full functionality

● Here we use Aladin desktop

● download Aladin from https://aladin.u-strasbg.fr/AladinDesktop/#Download

 follow in installation instruction

● Java Runtime Environment (JRE) should be installed

● Useful links:

● Main page: https://aladin.u-strasbg.fr

● Some tutorial: https://www.asterics2020.eu/dokuwiki/doku.php?id=open:wp4:dadiproductrepository
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https://aladin.u-strasbg.fr/AladinDesktop/#Download
https://aladin.u-strasbg.fr


Aladin: Start Window
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Aladin: Retrieving Data
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1) SERVER SELECTOR: File  Open server selector (or CTRL + l)

2) DATA TREE with select window 



Aladin: Large Sky Survey Images
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Available large sky surveys, e.g. coloured DSS image

Simple commands possible, e.g. select source like ‘TXS 0506+056’



Aladin: Analysis Tools
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Analysis tools



Aladin: Select Sky Position
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Select interesting source: type ‘TXS 0506+056 ENTER’



Aladin: TXS 0506+056 
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Where are we

on the sky?

main viewing window                 

with coloured DSS image 

around TXS 0506+056



Aladin: ANTARES Neutrino Data

KM3NeT: VO Aladin Use Cases, Dec 2018 11

Select:

ANTARES data

Available 

ANTARES data 

catalogues

Zoom out

 larger

field of view



Aladin: ANTARES Neutrino Data
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Select:

ANTARES data

Available 

ANTARES data 

catalogues

Load ANTARES events 

around source position

Information on 

dataset



Aladin: ANTARES Neutrino Data
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ANTARES events

Two layers of 

datasets:

ANTARES  

DSS



Aladin: ANTARES Event Information
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Use selector tool to 

select events around 

TXS 0506+056

Information about 

selected event: date, 

distance to source, ...



Aladin: ANTARES Event Information
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date (MJD)



Aladin: ANTARES Event Information
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n_hits



Aladin: IceCube Neutrino Data
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Select:

IceCube data

Three layers 

of datasets:

IceCube

ANTARES  

DSS

IceCube events

ANTARES events

above 

horizon for 

IceCube



Aladin: IceCube Event Information
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IceCube events

ANTARES events

Details for 

close-by event



Aladin: IceCube Event Information
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The TXS 0506+056 blazar was identified due to 

neutrino detected in 2014-2015 and 2017.

Hence, the source does not appear particularly 

interesting in availble public data (IceCube data 

<=2009)



Aladin: Correlate Neutrino Data
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Cross match: ANTARES and IceCube events  

cross 

matchselect IceCube

& ANTARES data
match within           

radius 1°



Aladin: Correlate Neutrino Data
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IceCube events

ANTARES events

Cross match

Four layers:

XMatch

IceCube

ANTARES  

DSS



Aladin: Neutrino Event Information

KM3NeT: VO Aladin Use Cases, Dec 2018 22

Hide 

ANTARES & 

IceCube layer 
Information about 

cross matched events

Use selector tool to 

select matched events



Aladin: Filting
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Filter matched events that are also time correlated within 100days

Filter tool

Advanced mode



Aladin: Filting
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Filter definition & draw option: 

abs( ${mjd_tab1} - ${epoch_mjd_tab2} ) < 100 {draw blue square}



Aladin: Filting
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Result: 10 filtered events

Information about 

filtered events



Summary

● Aladin is a powerful tool for accessing, visualising and exploring 

astronomical datasets

● Presented use case: correlating TXS 0506+056 blazar and neutrinos

● Outlook: Aladin also supports a script mode 

 repeating workflow with different parameter values or sources
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