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¥ Not only a radio telescope!
¥ Funded as sensor network of

ÐRadio antennas
ÐGeophysical sensors (geophones, infra-

sound)
ÐAgricultural sensors

LOFAR - the sensor network



LOFAR - the radio telescope

¥ Radio antennas (stations) distributed
over Europe

¥ Frequencies: 30 Ð 240 MHz
¥ Pathfinder for the Square Kilometre

Array (SKA) at low-frequencies
¥ Interferometer baselines within NL: up

to 100 km
¥ European baselines up to 1000 km



The LOFAR Array

¥ Core area - 2 km
around Exloo
Ð Min. 18 stations

¥ Remote stations -
100 km
Ð Min. 18 stations

¥ International stations
Ð Min. 8 stations



Some numbers
Description Value Unity

# subbands 512

Max. number of beams (B = 4 MHz) 8

Min. number of beams (B = 32 MHz) 1

A/D converter resolution 12 bit

Sample frequency 200 / 160 MHz

Number of polarizations 2

Output word width (complex) 16+16 bit

Aggregate output bandwidth 32 MHz

Output data rate 2048 Mbit/s

Transient buffer storage period 1 s

Description Unity

160 MHz 200 MHz

Subband width 156 195 kHz

Number of beamlets 206 165

Value for fs of

16
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The radio antennas

Low Band Antenna
 - (10) 30MHz - 80 MHz
 - 96 dipoles per station
 - Within NL only 48 can
   be used at a time

High Band Antenna
 - 120 MHz - 240 MHz
 - 1 tile = 4 x 4 antennas
 - 48 tiles per station
    (Within NL) or 96 tiles
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The LOFAR Array

¥ Core area - 2 km
around Exloo
Ð Min. 18 stations

¥ Remote stations -
100 km
Ð Min. 18 stations

¥ International stations
Ð Min. 8 stations

Total: minimum 44 stations



The core area

¥ 2km around Exloo
¥ Nature development

area
¥ At least 18 stations

while preparing for
more

¥ 96 LBA & 2x24 HBA
tiles



The core area



The core area
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The core area





The core area - uv

single frequency



Remote stations

¥ Distributed over NL
~100km baseline

¥ Minimal 18 stations

¥ 96 LBA & 48 HBA
tiles



Remote stations



Remote stations - uv



International stations

¥ 8 international
stations funded:
Ð 5 Germany
Ð 1 UK
Ð 1 France
Ð 1 Sweden

¥ 96 LBA & 96 HBA
tiles

¥ Baselines ~1000km



The LOFAR array



The LOFAR array - uv

funded



The LOFAR array - uv

unfunded



1st LOFAR international station

Effelsberg IS-DE01



Michiel van Haarlem -
LOFAR - Astron Bestuur

The heart of LOFAR
upgraded



Exciting times are ahead

¥ Hardware is starting to come in
¥ mid July 08: groundwork in core started
¥ Q2 2009: 20+ stations ready for

commissioning
Ð13 core, 7 remote, 3+ international stations

¥ End of 2009: the rest of the stations



LOFAR 20+

¥ 13 core station (incl. central core)
¥ 7 remote stations (~longest baseline 28km)
¥ Effelsberg, Garching, Tautenburg, Potsdam,

Nancay, ...



Thank you!


