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THE LOW FREQUENCY ARraY
Giant digital aperture array radio telescope opening up a new 
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(van Haarlem + 2013)
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ILT Archive ≈60+ PB (2021)

 250 Gb/s across the 

entire network

 Large FoV, n baselines, n 

channels, produce typical 

TB-size datasets

 Archiving problem and 

managing Big Data

(van Haarlem + 2013)
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SCIENCE WITH LOFAR

1

3
IT Joins ILT

Impact: top 10 among

astro- infrastructures

Credits: ASTRON



THE LOFAR SURVEYS

LOFAR Surveys of the entire northern sky are opening a new 
observational window of the Universe

• 10-100x better sensitivity

• 10x better spatial resolution (100x using international baselines)



THE LOFAR SURVEYS

(Shimwell+ 17,19,21)

(de Gasperin+ 21,23)



THE LOFAR SURVEYS

(Shimwell+ 17,19,21)















de Jong+ 

Bondi+    

Computationally expensive !!
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Start up of

ERC Grants

Significant cumputing
capacity

~2700 cores

~0.8 PB





Courtesy of R. Pizzo



Courtesy of R. Pizzo

400+ TB/yr of HBA and LBA data are 

transported and processed/analysed 

on LOFAR-IT nodes

~3.5x <return/investment>  !! 



BH activity & their impact

Oldest AGN 
feedback phases 
(Brienza+ 21)

Evidence for gentle particle 

reacceleration in astrophysical jets 

from supermassive BH : 

new (astro-)physics ??



Govoni et al 2019

Botteon et al 2020

Brunetti+Vazza 2020 PRL

RADIO EMISSION BEYOND 
GALAXY CLUSTERS

RADIO OBSERVATIONS PROBE THE
DISSIPATION OF DM-DRIVEN 
KINETIC ENERGY IN NON-THERMAL 
COMPONENTS IN THE LSS : 
 PARTICLE ACCELERATION AND 

 MAGNETIC FIELD AMPLIFICATION

2nd ORDER FERMI 
MECHANISMS 
ACCELERATE 
ELECTRONS IN 
THE LSS ? 

NEW PHYSICS ?



R200

X-rays

RADIO



MAGNETIC FIELDS IN THE LSS
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LOFAR 2.0 upgrade
(2025+…)

Upgrade :

- electronics

- correlator

will bring LOFAR into a new regime 

entering an uncharted territory at the 

very low frequencies (10-60 MHz) 

NEW ELECTRONICS 
(ASTRON+INAF)



LOFAR 2.0 upgrade
(2025+…)

Upgrade :

- electronics

- correlator

will bring LOFAR into a new regime 

entering an uncharted territory at the 

very low frequencies (10-60 MHz) 

• PIs/coPIs of the largest LOFAR 2 

surveys: data flux in IT will increase x4

• Use of long baselines to avoid confusion

limit: critical for computing

• Unique synergies with EUCLID and LSST

and MeerKAT in 2024-30

• Strong case for BIG data in IT

• Strong case for proto-SRC

2024+



TAKE HOME

 LOFAR is the largest SKA-low pathfinder

 Among the most productive astronomical infrastructures

 Top science: entering new parameter space in several fields

 The IT community is among the most active with clear

leadership in a number of fields

 Important technological contribution for LOFAR 2

 LOFAR/LOFAR 2

• second ERIC in EU radioastronomy (n.2 in INAF ..)

• will pave the way for SKA-low .. 2028-30

• will be a unique telescope also in the SKA era :

o due to the long baselines

o due to the window at very low frequencies



LOFAR-It: Management & Organization 
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DANTE

LOFAR-It: Management & Organization 



DANTE

2021-23
Step 1

Step 2
IS consultation

ERIC Committee

…



DANTE

MIUR

2024+

2025+

LOFAR is @

top priority in

PNIR 2021-27



LOFAR 2.0 upgrade
(2025+…)

Upgrade :

- electronics

- correlator

High resolution (LONG baselines) 

will allow reaching extreme sensitivities with

HBA in selected areas (1000+ hrs pointings)

LUDO-EDFN

Number of star-forming galaxies 

Best+
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23

4 5 6

LOFAR KEY SCIENCE PROJECTS

The most impactful scientific activity and technical solutions are developed 

within these communities



RCU LBA+HBA INAF & ASTRONSOFTWARE & TECNOLOGY

 Telescope Manager Specification

System (TMSS)

 Monitor and Control (M&C) 

Subsystem for LOFAR 2 Station

 …..

 RCU
 STATION (2022+)

• INTERFERENCES (2021)

• POWER (2021+)

• TERRAIN (2022+)

• ROLLOUT (2023)

• TESTING (2023)

• CALIBRATION (2023)

• MAINTAINANCE (2023+)



CRITICAL ASPECTS 3.

1. LOFAR ERIC.
MIUR and INAF (LOFAR-It chair, INAF offices) are involved in the ERIC 

process. Step 1 is expected in September 2021, target is to establish/start 

ERIC LOFAR in 2022-23.

IT will be among the four initial ERIC member countries. ERIC provides 

important chances for fundraising,  personnel, politics…

2. MEDICINA Station.
Rollout expected in 2023, preparation needs to start in 2022.

One problem is that the land is still owned

by the CNR ! Urgent task for INAF DG.


