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Morabito et al.
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Morabito et al.



6” - 79 ulJy/beam RMS noise

Frits Sweijen + Long-baselines working group



0.3" - 40 uJy/beam RMS noise

Frits Sweijen + Long-baselines working group
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| |

(3.000 ly)

VLA 1.5 GHz

0,001 arcsec
P

(0,3 ly)
VLBA 43 GHz

100 arcsec

0,00001 arcsec

(30.000 ly) —
(0,003 ly)
EHT 230 GHz

LOFAR 0.05 GHz

R image: F. de Gasperin — VLA image: F. Owen — VLBA image: C. Walker— EHT Image: EHT collaboration
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Papers per Science Area
Planets _Exoplanets

Number of refereed LOFAR papers per year until 2021 December
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Hare et al. 2019

Image credit: anié.llle Futselaar
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Wide-field surveys

LOTSS 135 MHz

LoLSS 60 MHz

LoDeSS 30 MHz
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Galaxy clusters
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Cosmic web
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Probing the intergalactic magnetic field with Faraday rotation measurements of a giant radio galaxy - O’ Sullivan et al. 2019.
A direct detection of cosmic filaments: Govoni et al. 2019, Botteon et al. 2018, 2020
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Image credit: Daniélle Futselaar

Vedantham et al. 2020 '_:



Deep LOFAR image of Elais-N1

Ultra-deep
surveys

*1 arcmin

Full moon
(compared)

Ultra-wide field of view: probe 10s of millions of radio sources & study galaxy formation throughout cosmic time
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What is LOFAR2.0?

« LOFARZ2.0 is a staged programme of upgrades to keep LOFAR cutting
edge well into the 2030s... soon hopefully as an “ERIC”!

« Stage 1 of the LOFAR2.0 programme includes, e.g., the DUPLLO and
COBALT2.0 upgrades as well as the LOFAR4SW design projecit.

* Further community consultation to define possible future stages.
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Compared to SKA-Low Phase 1

International LOFAR Telescope (ILT)

-, LOFAR + DUPLLO

g s;g}gpl1s * Norderstedt

Chilbolton -
i o OFAR Core (NL) Potsdam

T T e Reaches 5x lower frequency

®
™ Effelsberg )
_—__Tautenburg

| Unterweilenbach

ASTQON >1 OX hlgher reSC)lUthn

Netherlands Institute for Radio Astronol

SKA-Low Phase 1

Reaches to 2x higher frequencies

>10x higher collecting area
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Low-Band Antennas
Frequency = 10-90 MHz
Wavelength = 3-30 metres

Wavelength = 1-3 metres

High-Band Antennas
Frequency = 110-240 MHZz

LOFAR Stations




LOFAR Stat

Triple station
electronics
capacity

Low-Band Antennas
Frequency = 10-90 MHz
3-30 metres

High-Band Antennas
Frequency = 110-240 MHZz

Wavelength = 1-3 metres

Wavelength




Triple station

ST electronics

capacity

Low and high-band
observe together

All antennas used, in sync, for
maximal calibration precision
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Recelvers & processing
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Test stations

v’ Lab Test station (LTS)
* Testpcb’sand interfaces

v Dwingeloo Test Station (DTS)
v’ Cabinet thermal tests
v’ Test complete signal chain (antenna to station output)
v’ Monitoring and control

v LOFAR2.0 Test Station (L2TS)

v’ CS001 is used as LOFAR2.0 test station from June 2022 (start
of cycle 18)

v’ Start with DTS hardware, upgrade to a fully equipped station

» Full-scale station verification in operational environment
(March 2023)

N\
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ner heliosphere. The combination
and remote .sensing instrumentation available to
such observations is unprecedented over the next

, and must be taken full advantage of. Significant |

es in the analysis of IPS measurements, playing to the
strengths of LOFAR, have been made recently, paving
ay to a more fundamental understanding of the
i solar wind turbulence, and how that may be
; with the larger-scale density structure seen in
tev(:hite light imagery. In additior!, solar activity is
ing towards an expected maximum in a few years time,
: volution of the global solar wind structure
ated with an € i ik
sasing chances of CMEs. Taken 10Q

n enormous opportunity to exploit the capabilities | i

weakly-
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Timeline

2018 2020 2022 2024 2026 2028 2030 2032

LOFAR2.0

Scientific & technical
synergy

Square Kilometre Array

LOFAR



