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LOFAR WG — ORGANISATION 

▸ Governance issues: Regular video conferences of LOFAR Station & LTA Owners 

▸ GLOW representative at ILT Board: Dominik Schwarz  

▸ Time Allocation Committee (allocate GLOW consortium time twice per year)  
Chair: Matthias Hoeft; LOFAR Station Owners + Stefan Wagner as RdS representative 

▸ Science Working Group (presentation by Marcus Brüggen) —  
includes science from any radio facility of GLOW interest 

▸ Technical Working Group (presentation by Jörn Kümsemöller) — 
focus on LOFAR only, covers hard- and software aspects 

▸ BMBF ErUM-Pro: D-LOFAR2.0 (coordinator Marcus Brüggen)  
U Hamburg, U Bielefeld, RU Bochum, TLS Tautenburg,  
Associated Partner: FZ Jülich  

GLOW COUNCIL MEETING, NOVEMBER 22, 2021

SUPPORTED BY



LOFAR FAMILY MEETING 2022 — PREANNOUNCEMENT

▸ Save the date: June 13 - 17, 2022 

▸ Venue: Cologne or Düsseldorf  

▸ Still needs to be confirmed by ILT

GLOW COUNCIL MEETING, NOVEMBER 22, 2021



LOFAR 2.0

GLOW COUNCIL MEETING, NOVEMBER 22, 2021

▸ Coordinated set of staged upgrades that will keep 
LOFAR cutting-edge for the 2020s 

▸ LOFAR will be unique and complementary to other 
facilities beyond 2030 as 
- its angular resolution is 10 x better than SKA-LOW  
- it includes frequencies below 50 MHz 
- it observes in the Northern hemisphere



LOFAR 2.0 — ONGOING DEVELOPMENTS 
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2 Project status 
2.1 Overview 
The diagram below presents an overview of the projects in the LOFAR2.0 program. 

 

Figure 1. Overview of projects in the LOFAR2.0 program. 

AARTFAAC Pre-proposal submitted. Decision on pre-proposals by October 2021. 

Decision on full proposals in July 2022. 

COBALT2.0 Software delivered and commissioned. Modifications needed to other 

systems before COBALT2.0 can go into production. 

LIFT LIFT is a proposal by Hare that includes Transient Buffer functionality. 

Expected decision in January 2022. 

LOFAR4SW At CDR (21 – 23 September 2021). 

Station Amidst the detailed design phase. 

Timing Distributor Passed CDR, closing-out comments and preparing for staged rollout. 

 
The LOFAR2.0 Newsletters provide a broad overview of the LOFAR2.0 technical developments:  

https://www.astron.nl/lofar2-0-newsletter/  

2.2 System design 
• The program team has implemented the March 2021 decisions of the ILT Board in the 

LOFAR2.0 L1 requirements.  

• Regarding the desire to split the current LOFAR telescope into a data taking facility (LOFAR) 

and a Science Data Center that provides services to users, the scope, functions and interfaces 

of the two facilities have been defined. These definitions enable a gradual transition to split 

facilities. 

• An update of the Network subsystem will be needed to accommodate the increased data 

stream produced by the LOFAR2.0 stations. We are creating an overview and will come back 

to the ILT Board at a later stage. 

• A process for design decisions has been defined to make decisions more explicit, facilite 

communication, and ensure that they are well documented. All system-level design decisions 

now follow this process. 

• The Program and Station team collaboratively defined test cases for the Station verification, 

validation and integration into the system. These tests aim to demonstate that the system 

will be capable of what is required, and ensures that only the essential things are tested. This 

focuses our work and avoids scope creep. 
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AS OF SEPTEMBER 2021

▸ New correlator (COBALT2.0)  
- increased flexibility of observational modes 
- allows for simultaneous beam-formed and interferometric observations 
- allows sub-arrays and multiple beams on sky 

▸ New Telescope Manager (TMSS)  
- must support all observing modes, most common ones are already 
implemented, more to come this and next year 
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AS OF SEPTEMBER 2021

▸ Timing Distributor 
- White Rabbit clock distributor was developed at CERN  
for LHC beam control (sub-ns timing across 27 km)  
- All core and remote stations will be put on the same clock  
- First investigations if that could also be done for 
international baselines by SURFNet (recent development)
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▸ New station electronics 
- simultaneous LBA + HBA observations (all stations)  
- all 96 LBAs at core & remote stations (double sensitivity)  
- better RFI mitigation (increased dynamic range, filters and switch) 

▸ Test station at Dwingeloo 

▸ Better thermal control at Dutch stations (hot summers stress electronics)
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▸ Dual Beam in HBA  
— design study completed by LOFAR4SW (EU project) 
— requires further development and funding 
— optional programme 

▸ Transient and Cosmic Ray Science with Buffer Boards (LIFT)  
— hardware will be rolled out with new station electronics  
— BUT requires extra funding for firm- and software development
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▸ LOFAR Data Valorisation Project  
- curate and compress old observations at all 3 LTAs 
- provide pre-analysed data (prefactor)  
- provide image data via Rapthor pipeline (under 
development) 
Goal: turn all beam formed and interferometric data in LTA 
(up to cycle 14) into science ready form 

▸ Further pipeline development driven by KSPs  
- Most importantly: LOFAR VLBI development  
- Paper splash in 2021



LOFAR VLBI  (6’’ → 0.2’’)

GLOW COUNCIL MEETING, NOVEMBER 22, 2021

MORABITO ET AL. 2021



LOFAR 2.0 — FIRST ILT-NENUFAR IMAGE (3C147)

GLOW COUNCIL MEETING, NOVEMBER 22, 2021

3.5 Imaging observation and visibilities (calibrated data)
The main observation (8h of 3C147) was pre-processed at LOFAR/CEP and ingested to the
LTA. Subsequently, it was downloaded and analyzed by the LOFAR Long Baselines Group.
After calibration, the S/N was calculated for different baselines (Figure 5). The S/N on the
baseline involving “FR606” (i.e. NenuFAR in this case) is considerably higher than for other
baselines of comparable length.

Based on these data, a first initial image was obtained (Figure 6). This image should not be
considered final, and further improvements are expected. In particular, the image is based on a
bandwidth of only 2 MHz. Still, it clearly shows imaging observations are possible in the
ILT-NenuFAR setup. This is the very first image involving NenuFAR on international
baselines.

An equivalent image will be produced using the reference observation (i.e. with FR606/LBA
instead of NenuFAR).

Figure 5: S/N on baselines to
selected international stations
during the ILT-NenuFAR
observation. The S/N on the
baseline involving “FR606” (i.e.
NenuFAR) is considerably higher.

Figure 6: Image of 3C147,
obtained in the
ILT-NenuFAR setup
(bandwidth: 2 MHz). A fit
suggests that the image is
not a point, with a
deconvolved size of
0.61×0.24” at position
angle 52° (approximately
the same orientation as in
GHz-frequency images).
The beam is 0.91×0.76” at
position angle 85°.

2 MHz bandwidth @ 50.5 MHz 
Beam: 0.91’’ x 0.76’’, position angle 85 deg, source is resolved (!)



LOFAR 2.0 — LARGE PROGRAMMS
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▸ LOFAR 1.0 science programme will run until 2023 

▸ 2023 & 2024 roll-out of new station electronics and commissioning (largest 
uncertainty on time line is the current shortage of critical electronics components on 
market) 

▸ LOFAR 2.0 Large Programmes will commence in 2025 

▸ Call for Expressions of Interest (deadline December 3, 2021) 

▸ Workshop to maximise science impact of large programmes in 2022  
Process steered by LOFAR2.0 Science Advisory Committee 

▸ Full proposals in early summer 2022, selection by end of 2022 

▸ Proposals will be evaluated by LOFAR Programme Committee  
Decisions will be taken by (Interim) LOFAR ERIC Council



A&A 635, A150 (2020)

Fig. 1. Images of Cassiopeia A, Cygnus A, Taurus A, and Virgo A at a frequency of 50 MHz (using a bandwidth 30–77 MHz). Sources are scaled
to show the correct apparent size ratio. The rms noise and resolution of each image are given in Table 2.

4. Models

With this paper we provide the highest resolution models of the
four A-team sources Cygnus A, Cassiopeia A, Taurus A, and
Virgo A at ultra-low radio frequencies. The models are avail-
able at the CDS in two di↵erent formats that are compatible with
WSclean (O↵ringa et al. 2014). The first is a set of model FITS
files including the clean components at 61 di↵erent frequencies,
equally divided in the frequency range from 30 MHz to 77 MHz.
The second is a text file including a list of clean components; the
associated spectral shape is described by a seventh order polyno-
mial function for Cygnus A, Cassiopeia A, and Taurus A, and by
a fifth order polynomial function for Virgo A (see Table 3). Each
clean component is one line of the file2. Some aspects to note:
the type of clean component can only be “POINT” (for point-
like components) and “GAUSSIAN” for extended components.
In the second case, the MajorAxis and MinorAxis are saved to
represent the FWHM of the component. The I column represents
the flux density in Jy at the reference frequency. The SpectralIn-
dex column shows the coe�cients of the polynomial function
when normalised to the reference frequency. The polynomial

2 The data format is explained in detail at https://sourceforge.
net/p/wsclean/wiki/ComponentList/

function is given by

S ⌫ = I +C0 (⌫/⌫0 � 1) +C1 (⌫/⌫0 � 1)2 + . . . , (2)

where I is the Stokes total intensity value, ⌫0 is the reference
frequency, and C0, C1, . . . are the coe�cients saved in the Spec-
tralIndex column. The �1 within round brackets is necessary to
let the assumed Stokes I be the correct value at the reference
frequency. Currently, all Gaussian clean components are circu-
lar, that is, the MajorAxis and MinorAxis are the same. We also
provide a low-resolution model in text-file format obtained by
re-imaging the data at 4500 resolution. These models have fewer
clean components and can be e�ciently used in arrays with more
compact configurations.

With these models the A-team sources can also be used as
calibrators for ultra-low-frequency observations. However, if the
sources are strongly resolved, then the flux density on the longest
baselines might not be enough. In these cases, fainter but more
compact sources such as 3c 196, 3c 380, or 2c 295 are preferred.

5. Discussion and conclusions

We obtained data for the four radio sources with highest flux
density in the northern sky using the LOFAR LBA system

A150, page 4 of 7

ILT BOARD & LOFAR ERIC
GLOW COUNCIL MEETING,  
NOVEMBER 2021

DOMINIK J SCHWARZ (BIELEFELD)

Image: Cas A  
Credit: F. de Gasperin et al., LOFAR



A VERY BUSY YEAR

▸ ILT Board:  
14 Dec 20, 21 Jan 21, 31 Mar 21, 16 Jun 21, 29 Sep 21, 14 Dec 21 

▸ LOFAR ERIC Working Group (Kroseberg BMBF, Schott PT DLR, me):  
15 Nov 20, 28 Jan 21, 18 Mar 21, 19 Apr 21, 21 Jun 21 

▸ ILT-ERIC Working Group:  
23 Nov 20, 19 Feb 21, 14 Apr 21, 27 May 21, 19 Oct 21, 17 Nov 21 

▸ Interim LOFAR ERIC Council (Kroseberg BMBF, Schott PT DLR, me):  
8 Sep 21, 3 Nov 21, 16 Dec 21 

▸ Plus other preparatory meetings plus GLOW internal coordination

GLOW COUNCIL MEETING, NOVEMBER 22, 2021



INTERNATIONAL LOFAR TELESCOPE

▸ ILT is a Stichting under Dutch law (board members are personally liable)  

▸ Bulgaria joined as an observer 

▸ Stable budget (mix of cash and in-kind from various parties) 

▸ Operations:  
In general efficient and stable operations, BUT  
a bug introduced in the upgrade of COBALT resulted in a loss of about 1400 h 
of observations in 2021 
Strategy to recover as most of the lost science as possible in cycle 17 and 
beyond 

▸ Focus of ILT activities in last year:  
LOFAR2.0,  LOFAR Data Valorisation Project, LOFAR ERIC

GLOW COUNCIL MEETING, NOVEMBER 22, 2021



INTERNATIONAL LOFAR TELESCOPE
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INTERNATIONAL LOFAR TELESCOPE

▸ Scientific output of LOFAR: refereed publications
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TOWARDS LOFAR ERIC

▸ ERIC = European Research Infrastructure Consortium 

▸ Members and Observers are states or IGOs  

▸ European Commission must agree to the formation of a new ERIC 

▸ Status of ERIC recognises the research area of the infrastructure as a priority in the EU 

▸ Benefits in terms of limited liabilities, procurement &  employment policy and taxation 

▸ Application is a 2 step process 

▸ Step 1 application for LOFAR ERIC has been submitted in September 2021 

▸ Expect feedback by European Commission till end of this year 

▸ Prepare for step 2 application in Feb/Mar 2022

GLOW COUNCIL MEETING, NOVEMBER 22, 2021
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TOWARDS LOFAR ERIC — TIMELINE & OPEN TASKS
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TOWARDS LOFAR ERIC — NATIONAL PERSPECTIVE
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Image Credit: F. de Gasperin et al., LOFAR
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