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European LOFAR: 6” 
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European LOFAR: 0.3” 
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LoTSS Deep Fields → ELAIS-N1
★ 505 hrs of HBA data

★ 6’’ angular resolution

★ 11 μJy/beam sensitivity

★ Confusion noise!

(Shimwell et al. 2025)
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Deeper with LOFAR longest baselines

★ International stations -> more collecting 
area

★ Confusion noise negligible at sub-arcsecond 
resolution

Computational challenges:  
  - 25 observations -> 400 TB (100 TB compressed)

   - 8 billion pixels
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2.5°
14 µJy/beam

ELAIS-N1 with 32 hours HBA

★ 4 observations
○ 26-11-2018
○ 24-05-2020
○ 14-11-2020
○ 13-5-2021

★ 2 times deeper than 1 observation

★ ~13,000 sources

(See de Jong et al. 2024)
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Remaining challenges (de Jong et al. 2024)

★ Calibration artefacts (high S/N calibrators)

★ Need for more automation

★ Imaging cost (85% total compute) ?
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Facet-calibration
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Automatic selection
Need enough signal-to-noise 
at long baselines
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Automatic selection
Need enough signal-to-noise 
at long baselines

Metric :
Phase solution difference 
between RR-LL polarisation
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Validation with AI
★ Neural network
★ DinoV2 model
★ Pre-trained
★ 3,000 images
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Computational cost (1 observation)
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Sidereal visibility averaging



Asaki et al. (2023)

Aperture synthesis
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LOFAR UV-coverage
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Sidereal visibility averaging (de Jong+2025a)
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Computational cost
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Comparison with deep ELAIS-N1 6”
(Shimwell et al. 2025)

★ 1.8 times deeper
(6 μJy/beam !)

★ 20 times  better resolution

IVTW 2025 - Jurjen de Jong



Comparison with deep ELAIS-N1 6”
(Shimwell et al. 2025)

★ 1.8 times deeper
(6 μJy/beam !)

★ 20 times  better resolution

IVTW 2025 - Jurjen de Jong



Back to ELAIS-N1
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★ 32hrs vs. 200hrs
★ 2.5 times deeper

Best et al. (2023)



Back to ELAIS-N1
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The deepest radio image!
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Conclusions

★ (Almost) fully automated pipeline

★ Computational costs reduced (~10x in 3 years)

★ Deepest ever radio image upcoming!
(Reach out if you want to get early access to the data)

Data processing strategy 
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Phasediff-score



Solution interval



Baseline tracks
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Nutation, precession, aberration
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