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The LOFAR extragalactic surveys 
Key Science Project

PI: Röttgering

Core team: Best, Brüggen, Brunetti, 
Chyży, Conway, Haverkorn, Heald, 
Jackson, Jarvis, Lehnert, McKean, 
Miley, Morganti, Scaife, Tasse, White, 
Wise 

The 2018 « paper splash » : 

More than 20 papers will be submitted 
together



  

The LOFAR Two-meter Sky Survey : 
LOTSS (Tier-1)

● ≈5” resolution 
● ≈100 uJy/beam sensitivity 
● 48 MHz bandwidth 
● 3170 8hr pointings to cover 

the northern sky 



  

LOTSS : LOFAR Two-meter Sky 
Survey



  

Tier-1 LOFAR Survey : to be observed
48 Pbytes of Raw data → ~39Eiffel towel size dvd stacks



  

Ionosphere

Images have 3 arcmin resolution

Ger de Bruyn & LOFAR EoR team

Good ionosphere Bad ionosphere



  

Without DDE 
correction

DDE correction estimated 
by Wirtinger-Kalman filter 
[No self-calibration here]

The best one can 
get with DI self 

calibration

Wirtinger calibration
Tasse 14, Smirnov&Tasse15, Tasse+ 17



  

Without DDE 
correction

With Wirtinger 
calibration and 

imaging ~ 100 uJy/Beam rms

Wirtinger calibration
Tasse 14, Smirnov&Tasse15, Tasse+ 17



  

Wirtinger calibration
Tasse 14, Smirnov&Tasse15, Tasse+ 17



  

LOTSS – First Data Release



  

LOTSS – First Data Release

VLA

Extended 
configuration



  

LOTSS – First Data Release

VLA 

Compact 
configuration



  

LOTSS – First Data Release

LOFAR

M106



  

LOTSS – First Data Release



  

Some scientific results from the 
paper splash

(LoTSS + Targetted fields)



  

In the XMM-LSS field

 Hale et al. In prep

Radio bright AGN

Radio faint AGN +
Star forming galaxies



  

AGN In the local universe

 Sabater et al. In prep

SDSS+LOTSS



  

Sabater et al. In prep

In the local universe, AGN in 
massive galaxies are always on 

Stellar mass Black-Hole mass



  



  

Relic AGN or restarted?

•Jet dynamics
•Feedback and 
duty cycle

•

Mahatma et al. In prep



  

NGC 3556

Miskolczi et al. In prep
- Cosmic rays emitting synchrotron in a 
galactic Haloe
- Constrains on CR Energy, magnetic field 
and galactic winds speed

Nearby galaxies



  

Nearby galaxies

- Study the Radio to Star 
Formation relation (FIR & 
UV)

- Cosmic ray electron 
transport



  

Nikiel-Wroczyński et al. In 
prep

Using 
- SDSS
- NVSS
- FIRST

- 17/107 show signs of 
intergalactic structure
- Study of the magnetic field 
of the IGM

Nearby galaxy groups



  

LSS Filaments

O’Sullivan et al. (2018), in preperation

~1 Mpc thick

- Relativistic 
electrons don’t do 
RM

- How large? 3.4 
Mpc
- Lobes expanding in 
an empty region
- Large-scale 
structure filaments ? 
from SDSS by 
Chen+15, 16
Excess of 3 
filaments for North 
lobe

O’Sullivan et al. 
In prep

Known 
filaments from 
SDSS



  

Savini et al. In 
prep



  

Galaxy clusters
See Chiara Ferarri talk



  
Van Weeren et al. In prep



  
Van Weeren et al. In prep8 hours 80 hours

Tier-2 deep fields

Tasse et al. in prep
Mandal et al. In prep



  
Van Weeren et al. In prep

Tier-2 deep fields

8 hours 80 hours
Tasse et al. in prep
Mandal et al. In prep



  

Conclusion
- LOTSS is 1-2 orders of magnitude deeper than any comparable 
surveys (major contribution from Paris Observatory)
- Value added is released together with the radio maps and 
catalogs : 

- multiwavelength cross matches
- Photo-z
- Host classification 

- We also produce polarisation products
- Dynamic spectra (@AlanLoh)
- Lot of new science to be done

- AGN & star formation history
- AGN Feedback and duty cycle
- Magnetism (galactic and extragalactic)
- Galaxy cluster & large scale structure
- Cosmology
- Transiant universe
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