LOFAR: the LOw Frequency ARray

Radio Observatory
ASTRON, Dwingeloo, The Netherlands

LOFAR data school 2014

(ASTRON) LOFAR: the LOw Frequency ARray 2014 1/34



LOFAR: Lots Of Flimsy Antenna Rigs

Radio Observatory
ASTRON, Dwingeloo, The Netherlands

LOFAR data school 2014

(ASTRON) LOFAR: Lots Of Flimsy Antenna Rigs 2014 2/34



Outline

0 Architecture

(ASTRON) LOFAR: Lots Of Flimsy Antenna Rigs 2014 3/34



A BIG radio telescope
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Antenna types ASTRON

Low Band Antenna (LBA) High Band Antenna (HBA)

@ 10-90 MHz @ 110-240 MHz

@ All digital beam forming @ 4x4 antennas per analoguely
beam formed tile

@ Tiles beam formed digitally
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LOFAR observing bands

160 MHz LBA HBA_MID
200 MHz | | LBA | | HBA_LQW | HBA HIGH
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Station types

CORE

calibratie antenne

cabinet
IS

INTERNATIONAL
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Signal/data path

LBA: 10-90 MHz
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RCU

- analogue
filters

- sampling
160/200 MHz|

RSP

- polyphase
filter

- correlator

- digital

— |
beamformer

HBA: 110-240 MHz
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TBB
- baseband

Cobalt

CEP2(4)

CEP3

Digital Backend

- delay tracking

- polyphase filter
- fringe tracking

- correlator

- tied array

storage buffer

!
|
160/200 MHz |
|

Post Processing
cluster

- flagging

- averaging

- calibration

- imaging

- pulsar detection

- transient detection

User Post Processing
cluster /

LTA

Long Term Archive
- TARGET (Groningen)

~ SARA (Amsterdam)
- JSC (Jiilich)
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Outline

e Beams, beams, beams. ..
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Beam forming ASTRON
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LBA beams at 50 MHz
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HBA tile
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Analogue beam forming

(ASTRON)

I Tn = 0.5 X 2"ns
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HBA beams at 150 MHz
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Coherent sum of stations at 150 MHz
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Outline

e More beams. ..
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HBA element beam 150 MHz

SE607 HBA dipole

X
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HBA analogue tile beam 150 MHz

SE607 HBA tile

y [m]
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SE607 beam 240 MHz (dB)

East

(ASTRON)
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UK608 beam 240 MHz (dB)

East

South
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SE607-UK608 beam 240 MHz (dB)

East

(ASTRON)

South
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Outline

e If all goes well
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