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This talk: 

LOFAR (Low Frequency Array):  

- a little bit of history, 

- concept, design, construction, & roll-out

-  key astronomy drivers (& other applications),

- first commissioning results,

- link to the future  & the Square Kilometre Array (SKA). 
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Low frequencies is very much where radio astronomy 

started - Jansky (1933): 
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Discovery of pulsars (1967): 
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But until recently, radio astronomy gravitated towards cm 
wavelengths: 

- interference less problematic 
- atmosphere more stable
- better resolution 
- sky noise much lower etc.
- Neutral hydrogen (21cm line)
   

Reber
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Despite the valiant efforts a few low-frequency 
pioneers (Grote Reber). 

Low-frequency arrays difficult to “steer”. 
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How low-frequency dipole arrays work:
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The time was right! - G. Miley et al.; J. Bregman et al. 

- “Software Telescope” concept arose.....

==> cheap collecting area + ICT & Adv. digital processing.

Why LOFAR ?

x N +                  ==>
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New science [LOFAR examples]

Solar System

Epoch of Reionisation

Transient sky

Cosmic
Magnetism

Cosmic
Rays

Deep Extragalactic Surveys

SETI/Exoplanets
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 ASTRON is part of the Netherlands Organisation for Scientific Research (NWO)
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HI

First massive stars?

Ionised 
bubbles

Playing God... looking from the outside in!
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Simple antenna front ends: 

Main elements of LOFAR 

96 Low-band 
antennas 
(10-90 MHz)

48 High-band 
antenna tiles
(120-240 MHz)
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Complex electronic digital backend: 
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40 NL stations - 6 remain to be built over next yr. 
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40 NL stations - 6 remain to be built in 2011. 

woensdag 27 juli 2011



40 NL stations - 6 remain to be built in 2011. 
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42 TFlops 5 TFlops & I PByte storage

25000 TB/day

250 TB/day

10 TB/day
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6 densely packed LOFAR stations 
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LOFAR inner core and “superterp”
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LOFAR core “superterp”:18 core stations (incl. superterp) near Exloo, Drenthe - 
all located within an area of 2 km. 
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8+ European LOFAR stations:  
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Onsala, Sweden
LOFAR UK 
station at 
Chilbolton
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LOFAR 30-240 MHzMWA (32T -> 512T) 

Rottgering et al. 

3C61.1 

LOFAR commissioning results
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Brentjens  et al. 

LOFAR: Cas-A. 
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McKean et al. 

LOFAR: Cyg-A 
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LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China

LOFAR solar eclipse

Brentjens et al. 
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LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China

LOFAR solar observations

Wucknitz et al. 
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LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China

Abell Cluster

Rottgering et al. 
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McKean et al. 

LOFAR: Cyg-A 

LOFAR - 100 pulsar profiles!

Stappers, Hessels, Alexov et al. 2011 
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McKean et al. 

LOFAR: Cyg-A 

Hessels et al. 

LOFAR - pulsar detection + imaging simultaneously
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LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China
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Wucknitz et al. 

Aperture Arrays - work - also on long baselines!

ILT - International 
LOFAR Telescope
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LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China
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LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China

Reaching dynamic ranges
of ~ 200000:1 (off source)
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LOFAR just part of a phased radio telescope pathfinders 
on the road towards the Square Kilometre Array (SKA):

LOFAR 30-240 MHzMWAAllen Telescope Array (1-10 GHz)FAST - China
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There has never been a better time 

to do  

radio astronomy! 
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