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Detection of cyclotron emission and therefore magnetic fields in gas-giant exoplanets 
and even some super-Earths 

Direct detection of Type III coronal ejections on a Sun-like star
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The LOFAR LBA Sky Survey
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G
alactic

Extra G
alactic

lofar-surveys.org / lolss-dr2-fields.html

http://lofar-surveys.org
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Status
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1974 pointings processed (<2% failure rate) 

Observing strategy: 
• >3 hrs per pointing 
• 3 beams + calibrator 
• maximise uv-coverage & elevation 
• robust to bad ionosphere 
• highly efficient (1h blocks)

2019 2023.52020.5 20222018.5
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LiLF (library for low-frequency)
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LOFAR_cal.py

LOFAR_timesplit.py

LOFAR_ddparallel.py

LOFAR_ddserial.py

Cal

Target

Solutions

Results

LBA OUTER: LBA SPARSE:
copy: 0.18 h copy: 0.18 h

timesplit: 0.11 h timesplit: 0.24 h

dd-serial: 15.61 h dd-serial: 33.78 h

dd-parallel: 13.46 h dd-parallel: 30.10 h

quality: 0.19 h quality: 0.15 h
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LiLF (library for low-frequency) 2.0

7

Calibrator

Timesplit

DDparallel

DDserial

Cal

Target

Solutions

Results

Setup

Setup

PiLL
•One pipeline, many 

configurable steps 

•Each step can be run in 
parallel or series 

•Well defined input/output 
of each step 

•Ready for decametre and 
VLBI
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Sensitivity
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• Median rms: 1.6 mJy/b 
• Most common value: 1.55 mJy/b

Cyg
Cas
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Completeness and false positives
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Completeness: 
• 50% complete at 3 mJy 
• 90% complete at 11 mJy

False positives: 
• <1% down to ~50 mJy 
• <3% at the lowest fluxes
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Dyn range
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• Dynamic range limitation 
around bright sources 

• < 300 mJy limited to 2 arcmin 

• No sensible effect < 50 mJy
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LoLss Catalogue
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•594,574 sources 

•23.9% of the sources are 
statistically resolved 

•astrometry: 
mean = 0.03" -0.03" 
std = 1.45" 1.12"
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Products
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• I-Stokes images high-
resolution images (15") 

• Corrected vis + solutions 
ready for extraction 

• I-Stokes low-resolution 
images (60") + source 
subtracted 

• V-Stokes images 

• 1-h I/V-Stokes images 

• Files necessary for stacking 

• Source/Gauss catalogues
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What's next?

13

• Deepest fields with LOFAR 
LBA (100 hrs) reached ≪1 
mJy/b  

• With LOFAR 2.0 we should 
reach that depth in 10 hrs 

• A large deep survey of the 
northern sky at 16-64 MHz 
and 1" resolution
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LOFAR 1 - 6 hrs, 32 MHz (rms: 3 mJy/b)
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No spoiler! 

see Jort's talk Wednesday

LOFAR 1 - 100 hrs, 32 MHz (rms << 1 mJy/b)
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What's next?
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LOFAR 1 - 6 hrs, 32 MHz (rms: 3 mJy/b)

No spoiler! 

see Henrik's talk tomorrow

• Deepest fields with LOFAR 
LBA (100 hrs) reached ≪1 
mJy/b  

• With LOFAR 2.0 we should 
reach that depth in 10 hrs 

• A large deep survey of the 
northern sky at 16-64 MHz 
and 1" resolution

No spoiler! 

see Jort's talk Wednesday

LOFAR 2 - 6 hrs, 32 MHz (exp. rms: 1.5 mJy/b)

LOFAR 1 - 100 hrs, 32 MHz (rms << 1 mJy/b)
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The LBA LOFAR Community Sky Survey (LLoCuSS)
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LOFAR LOFAR 2

Same color scale
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Conclusions
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•Two of the main LOFAR 1 surveys 
are complete: LoTSS and LoLSS 
 
LoDeSS to come: see Christian 
and Cristina's talks 

•The LOFAR 2 survey LLoCuSS will 
boost the sensitivity of the ultra-
low frequency sky by a factor of 10 
- and we know how to do it


