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My perspective – radio astronomy
(EVLA, WSRT, GMRT, LOFAR, ATCA)

Stein et al. 2019

VLA ©Stein
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My perspective – VO and radio
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Access and Knowledge Creation (WP5), e.g., user interface, tools, archive design
WP5.4 Integration with VO Interoperability Framework 

… to develop a science-driven, functional design 
for a distributed, federated European Science 
Data Centre (ESDC). 

My perspective – AENEAS

www.aeneas2020.eu



Future SKA data products

Not clear yet which SKA data products will be available 

• Radio continuum images 

• HI moment cubes 

• Calibrated visibilities

• Pulsar data: time series, transient candidates, … 

• Catalogues of sources

• Rotation measure cubes

• …
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Future SKA data products-
Science ready data

Radio astronomers do not trust science ready data naturally!

Trust via Metadata: 

• Data reduction script or pipelines for calibration and/or imaging

• Check for the different calibration steps, e.g., flux calibration

• Plots of calibrated visibilities: 
amp vs. time
amp vs. phase
uv range
uv coverage

• Weighting parameters
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Uv coverage
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Amp vs. Freq
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Amp vs. phase
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Amp vs. time (observational setup)
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galaxy calibratorCalibrator which 
needs more flagging 



Use and Access

Findable, Accessible, Interoperable and Reusable (FAIR) 
via an Archive/VO tools:

• Cone search

• Cutout tool (see slides of F. Bonnarell)

• HiPS, data link to cubes (velocities, RM)

• …
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Meanwhile – raw visibilities

What is needed if we find raw data (visibilities) in the 
current archives?

• Retrieve the visibilities

• Metadata info: telescope configuration, recommended cell size, 
image size (related to FoV), …

• Additional metadata: data link to calibrators

• Observational setup
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Wishlist of keywords

The usual: Telescope, Obsdate, projectID, central frequency, …

Additional: 

Configuration of array  give different resolutions and uv coverage

Bandwidth, channelwidth

Resolution: restored beam: BMIN, BMAX, PA (in fits header)

Weighting parameter (e.g. robust weighting 2)

Field of view: prim beam, usually not in the fits header but if you have the prim 
beam corrected images you see the circle of the beam

Useable for fluxes: up to HPBW

Maybe useable for number searches without quantitative use: total FoV
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…. more thinks to add 
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…. more thinks to add 
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Magnetic fields in Spiral Galaxies

• Observations show 
large scale magnetic 
fields in spiral galaxies

• Investigating CR 
transport processes

• Explaining the 
existence of magnetic 
fields in spiral galaxies  
(10 – 15 μG)

• The magnetic field of 
the earth at the 
surface: 0.4 G

Spiral galaxy M51 (total and polarized intensity), VLA 
+ Effelsberg telescope at 6 cm wavelength, Optical 
background: HST
© A. Fletcher (MPIfR Bonn)

Edge-on spiral galaxy NGC 5775 (total  intensity and 
B-vectors), VLA at 6 cm wavelength, Halpha background 
(Tüllmann et al.2000)



Synchrotron Radiation 

Copyright©2008 Pearson 
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Synchrotron radiation 
Spectral index   -0.7
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• Relativistic electrons (cosmic ray particles) gyrate around the magnetic field lines 
and radiate in the line of sight

• Synchrotron radiation is polarized perpendicular to the orientation of the 
magnetic field

• The regular magnetic field perpendicular to the line of sight is observed via the 
polarised intensity and the polarisation angle 

• The regular and turbulent magnetic field contribute to the total intensity

Spectrum in the radio continuum at CHANG-ES frequenciesSynchrotron emission



Cosmic Rays

Supernova Remnant W49B, Credit: NASA

Single electron spectra
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Total Synchrotron 
spectrum    -0.7

• Directly measured on Earth

• Cosmic ray particles are probably 
accelarated in Supernova explosions or AGN

Electrons gain relativistic velocities

• Superposition of Single electron spectra 
leads to the observed radio spectrum

• Travel away from their origin

Transport processes



NGC 4666 – HI

Walter et al. 2004


