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LOFAR ARRAY

52 dipole antenna 

stations distributed 

across EU 

10-250 MHz 

Low band 

antenna (LBA; 

4800 dipole pairs, 

96 LBA per station, 

Area ~ 75200 m2; 

10-90 MHz) 

High Band 

Antenna (HBA; 

47616 dipole pairs, 

48/96 tiles per 

station in NL/EU, 

Area ~ 57000 m2; 

110-250 MHz) 

Several observing 

modes (imaging, 

BF, BF+IM, TBB) 

96 MHz bandwidth 

(multi-beam 

option) 



LOFAR 
SCIENCELOFAR SCIENCE

✓ Rate of 100 papers per year



LOFAR2.0 

Dupplo

2X LBA 
elements 

Dutch 
stations on 

same Clock 

Simultaneous 
LBA+HBA

MEGA Mode



Add-on

TBM mode NenuFAR

AARTFAAC New IS



CygA

L OFAR 2. 0 Operat ion a l p rocesses



Science cases
 15 Large programs 

 44 Science Cases



Science cases vs LOFAR2.0 functionalities:

LBA+HBA 

Simultaneous observation of HBA+LBA. 

 Deep fields: Transfer HBA solutions to LBA to ease the LBA calibrations.

 Survey speed observing efficiency 

LBA

HBA



Science cases vs 
LOFAR2.0 functionalities:
2 X LBA

Double the amount of LBA elements with 

respect to LOFAR1. 

 Increase the sensitivity of the LBA

 Depends on the collective area

 Deeper images , lower noise 

 More sources to be used as calibrators

 See next slide

 Start deep LBA observations Surveys & 

Deep fields



2°
Courtesy of H. Edler



Science cases vs 
LOFAR2.0 functionalities:
single clock 

All NL stations are locked to a single clock. 

 Beam Formed (tide array mode) improves the 

sensitivity of this mode.

 Allows to include the RS to the PSR observations

 Imaging reduces the delays between the stations 

of the NL Array making the calibration easier.  

LOFAR1 

LOFAR2.0 



Measuring coherence BF 



Science cases vs 
LOFAR2.0 functionalities:
MEGA MODE

Stations send data to 

multiple correlators

 Transient project 

 EUROCLUSTER receives 

data from stations 

while other projects are 

observing (e.g. HBA 

Survey I-LoTSS)

 Correlate the station 

data in TAB mode to 

see if there are any 

transient detected. 



Science cases vs LOFAR2.0 
add-on functionalities:
New IS & NenuFAR 

Addition of new International stations

 Long N-S long baseline

 Fill up the uv-plan for intermediate long baselines

 Power up the long baseline science 

Addition of the new LBA Super Station NenuFAR

 Increase LBA sensitivity over long baselines

 Transient science 



Science cases vs 
LOFAR2.0 functionalities:
Transient Buffer Mode

Transient buffer captures raw station data at 

resolution of 5ns for a duration od <1s. 

 Cosmic rays science 

 Piggyback mode

 Lightening science



Science cases vs LOFAR2.0 

functionalities:
All sky imaging 

AARTFAAC2.0 monitoring observations

 AARTFAAC2.0 streaming LBA antenna data of 12 

Stations, 48 antenna each, which are correlated 

in real time

 Transient science

 Space weather science

 EoR science



Science 

Data 

Center

New Proposal 
tool

SDC 
processing 

Federated 
model towards 

centralized 
model 



Proposal tool: TULP  https://tulp.sdc.astron.nl/
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LTA processing



LTA processing



Examples of science ready data

 VO  Surf Data Repository

https://vo.astron.nl/
https://vo.astron.nl/
https://repository.surf.nl/
https://repository.surf.nl/


https://hips.astron.nl/hips

https://hips.astron.nl/hips


LOFAR data processing system

 Processing system 

from LOFAR1 towards 

LOFAR2.0.  

 Complexity increases 

needs scalability to 

be sustainable

 Growth of the 

breadth of data 

products types 

hosted in the LTA



Beyond LOFAR2.0: LENSS



LOFAR2.0 in the SKA era

LOFAR2.0

 Reaches 2X lower frequency 

 >10X higher resolution

SKA-low Phase 1

 Reaches 2X higher frequency 

 >10X higher collective area 



What’s in your 

hands?

 Learned about LOFAR in the e-learning

 Learned about calibration at low frequencies

 Made images of radio galaxies and Sun, detected 
PSRs and transients

 Made sub-arcseconds images

 Using LOFAR2.0 data.

LOFAR 2.0
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