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LoTSS DR3

● Mostly summarizing published paper!

● See https://doi.org/10.1051/0004-6361/202557749 

● For data products see https://lofar-surveys.org/dr3.html 

● For VO access see https://vo.astron.nl/browse/lotss_dr3/q 

https://doi.org/10.1051/0004-6361/202557749
https://lofar-surveys.org/dr3.html
https://vo.astron.nl/browse/lotss_dr3/q
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LoTSS wide-area

● Original aim was to survey all of the 
northern sky to a sensitivity around 0.1 
mJy/beam at 6 arcsec resolution

● DR1: 400 sq. deg: 

● DR2: 5,700 sq. deg: 4.4 million sources

● DR3: 19,000 sq. deg: 13.7 million sources

● 2551/3168 of the original pointings 
observed and processed in the LOFAR1.0 
era. Most of the missing coverage is in the 
Galactic plane or associated with A-team 
sources (Virgo, Cygnus, Cas, Taurus, 
Hercules).

● Target sensitivity achieved except at low 
dec/Gal b
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Overview

The 

18.6PB of data split between ~3 million files and 
stored at 3 LOFAR archive locations. 0.6 PB 
transported to processing
locations over internet

van Weeren+ 
2016

12,950 hrs of telescope time utilising 100 proposals from 2013 to 
mid 2024

590TB of final data products (images, cubes, dynamic 
spectra, visibilities, calibration solutions, etc) covering 88% 
of northern sky

2,551 final science quality images. Created using 20 million 
core hours, averaging 400cpu in continuous use for 6 years.
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How we did it

Prefactor/Prefactor 3/ LINC on LTA sites                   DDF-pipeline on remote sites

18.6 PB

0.3 PB
Average,
compress

0.6 PB final
products

Original strategy by van Weeren+18; key
tools DP3, Dysco, AOFlagger

Current strategy by Tasse+21, key tools 
DDFacet, kMS
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Computational costs

● Bulk processing began in 2017/18

● LINC processing used 150-4,300 core hours 
per field depending on demixing and 
selfcalibration options. In total 4.2 million core 
hours

● LINC executed on compute local to data (i.e. 
JUWELS, Spider, Grid)

● DDF-pipeline processing took 6,200 core 
hours per field on average over ~6 years. 
Typical fields on a modern node about 4,500 
core hours. In total 16 million core hours.

● DDF-pipeline executed on LOFAR-UK (Herts), 
SURF Spider (NWO grant) and Leiden. Data 
transported from and to SURF.

● Reprocessing (see later) another ~ 3 million 
core hours... Breakdown of timing of 75hrs on 60 CPU DDF-

pipeline run of 8hr observation with 48MHz 
bandwidth.
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LoTSS basic and derived data products

● Field products (2,551 pointings):

– 6-arcsec Stokes I image

– 20-arcsec Stokes I image

– 6-arcsec Stokes V image*

– 20-arcsec dirty Stokes QU cube

– 60-arcsec dirty Stokes QU cube

– Dynamical spectra per field*

– Calibrated visibilities and DD 
solutions per field

● Mosaic products (1,580 mosaics 
covering Healpix NSIDE=16 pixels; 
beam and rms weighted)

– 6-arcsec Stokes I mosaic

– 20-arcsec Stokes I mosaic

– Source and Gaussian catalogues

● Combined source and Gaussian 
catalogues

● HIPS images usable through Aladin
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DR3 flux density scale

● Flux density scale of each 
LoTSS pointing is set from 
NVSS (NVSS/5.912). Assuming 
average NVSS to LoTSS flux 
density ratio of several hundred 
sources.

● We now also attempt to account 
for variations across the field of 
view.

● Each individual pointing 
catalogue is cross-matched with 
neighbouring pointings.

● A plane is fitted to the measured 
flux density ratios

● Iteratively derive corrections 
which are applied in mosaicing
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DR3 flux density scale

● Checks derived from

– Comparison with NVSS – standard 
deviation of flux ratio 6%

– Source counts per healpix mosaic 
– standard deviation of correction 
factor 4%

● Reasonable to assume a 6% flux scale 
accuracy overall – adjacent sources will 
be better... 
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DR3 astrometry

● Astrometric refinement 
through cross-match with 
Pan-STARRS DR2 optical 
catalogue (Flewelling+ 
2020).

● Applied in mosaicing per 
facet where a good 
astrometric solution can 
be derived

● Improves offsets between 
LoTSS and FIRST.
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DR3 imaging (6 arcsec resolution)

128 deg^2 of high-dec sky
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DR3 imaging

NGC6251 (Cantwell +20)
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DR3 imaging

Abell 2256  (Osinga+ 24)
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DR3 imaging

Calvera SNR (Arias+ 22)
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LoTSS reprocessing

● Started May 2025 once main processing 
complete

● New data products:

– Stokes I 60-arcsec images (with and 
without source subtraction)

– Fully subtracted residual visibility 
datasets

– Fast imaging time cubes

● Improved data products:

– 6-arcsec Stokes V for all fields

– Dynamical spectra for all fields
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DR3 VLow source-subtracted imaging (1 arcmin resolution)

Galactic plane

North Polar Spur
Loop III

Loop II
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DR3 VLow source-subtracted with Haslam 408-MHz short spacings
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DR3 source counts

With deep 
fields to 
provide the 
deepest 
counts.

Completeness 
corrections 
derived from 
simulation
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Where next?

● Make use of the international baselines through ILoTSS LOFAR2.0 large programme
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Where next?

● Denser grid over high-dec, high-|b| areas

● 8,500 hours of new observations over 3,512 pointings

● Combine with 1000 existing LoTSS
pointings with suitable
data

● 30 PB of data and
~ 100 million CPU
hours for processing

● Ideally also complete
the 6-arcsec survey…

● Open project,
please join us:

https://forms.gle/mx3Em26Y6Q4aLUAe6

https://forms.gle/mx3Em26Y6Q4aLUAe6
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Summary

● LoTSS-DR3 is finished and covers 89% of northern sky.
● 13,664,379 sources
● Median sensitivity of 92μJy/beam at 6’’ resolution
● 6% random flux density error 
● Noise limited astrometric uncertainty plus ~ 0.24’’ systematic error
● 95% of sources detected at a level of 9xRMS
● Euclidean-normalized differential source counts derived over 5 orders of magnitude
● All data is publicly released - I, Q, U, V maps at several resolutions and uv-data plus 

calibration solutions.
● Large reprocessing effort to extract more science from the data (transients, faint 

diffuse structures, targets of interest) nearly complete.
● Science output from collaboration can be seen at

https://lofar-surveys.org/publications.html 
LoTSS has directly led to over 400 publications and been cited over 1,600 times.

● For optical ID plans see Bonny’s talk!

https://lofar-surveys.org/publications.html
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