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International LOFAR Telescope (ILT)

LOFAR (LOw Frequency ARray) – European radio interferometer consisting of 52
stations across 10 countries (with national consortia): LOFAR in Dutch, GLOW,
LOFAR-UK, LOFAR-SE, FLOW, POLFAR, I-LOFAR, LOFAR-LV, LOFAR-IT, LOFAR-BG)
• 24 core stations in the Netherlands
• 14 remote stations in the Netherlands
• 14 International (ILT) stations: 6 in Germany, 3 in Poland (PL-610 Borowiec –

SRC PAS; PL-611 Lazy – UJ Krakow; PL-612 Baldy – UWM Olsztyn),
1 in France, Ireland, Latvia, Sweden and UK

• 2 more planned stations in Bulgaria and Italy
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Superterp and PL612 Bałdy Station

Superterp

PL612 Bałdy Station

HBA

LBA
Cargo container with electronics

LOFAR

Typical International LOFAR station consists
of two antenna fields with different
observed frequency bands:
• Low band antenna (LBA) field with 

observable band of 10-90 MHz
• High band antenna (HBA) field with 

observable band of 110-240 MHz

The gap between the bands is caused
by the radio frequency interferences.
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LOFAR - The Key Science Projects
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LOFAR 2.0  (2024-2025) LOFAR



ILT / POLFARO / LOFAR-ERIC  

1. Submission of documentation for step 1. (Septemeber 2021)

Statutes (incl Financial Model) 
Technical and Scientific annex 
User Access policy 
Transition model 
Terms of Reference Interim Council 

(17 May 2023) (October 2023)
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The solar radio bursts observations with LOFAR

Work within international cooperation under KSP “Solar Physics and Space Weather with 

LOFAR” team:

B. Dabrowski, A. Wołowska, C. Vocks, P. Flisek, A. Krankowski, P. Zhang, J. Magdalenic, H. Rothkaehl, A.

Warmuth, D. E. Morosan, M. Bröse, M. M. Bisi, B. Matyjasiak, L. Błaszkiewicz, E. P. Carley, R. A. Fallows, A.

Froń, P. T. Gallagher, M. Hajduk, K. Kotulak, G. Mann, P. Rudawy, T. Sidorowicz, Y. Wu, P. Zucca, and K.

Mikuła

Space Radio-Diagnostics Research Centre, University of Warmia and Mazury in Olsztyn, Poland
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Beethoven Classic 3
LOFAR observations of the solar corona during Parker Solar Probe perihelion passages
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Storm of type III radio bursts recorded

on 9th September 2017

Dabrowski et al., Type III Radio Bursts Observations on 20th August 2017 and 9th September 2017 with LOFAR Bałdy Telescope, 2021, 

Remote Sens., 13, 148

In this work we presented study of the two solar radio events consisting of type III bursts, observed by LOFAR 

telescope in Bałdy in the single mode.

LOFAR



Interferometric imaging of the type IIIb and U 

radio bursts

Image of the Sun received in the AIA 171 Å channel by SDO with superimposed color contours showing bursts #1, #2, and #3,

at a range of frequencies.

Dabrowski et al., Interferometric imaging of the type IIIb and U radio bursts observed with LOFAR on 22 August 2017, 2023, A&A, 669, 

A52

TYPE U BURST
burst #1

TYPE IIIb BURST
burst #2

TYPE IIIb BURST
burst #3

AR 12671

In this study the source size of type IIIb and U solar bursts in a relatively wide frequency band from 20 to 80 MHz was 

determined (LC8_013: Interferometric Observations of the Active Regions in Radio Domain Before and After the Total 

Solar Eclipse on 21 August 2017, PI: B. Dabrowski).
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Scintillation spectra observed with 

LOFAR PL612
PL612



Processing scintillation data

LOFAR observations of radio waves
intensities utilised in this analysis were
sporadically affected by RFI.

In the RFI-mitigation process, the median
filter for each frequency band is applied. The
threshold for the RFI detection is set on the
level of the 10th percentile (5𝜎 threshold) for
each channel. Spikes remaining after the
filtering and larger than the threshold are cut
out from the dynamic spectra.

RFIs



Processing scintillation data

RFI-free intensities are detrended and
normalized to zero-mean values.

Zero-mean normalized intensity allows to
estimate the temporal fluctuations on the
radio waves intensities induced by
scintillation.

Detrending is done by subtracting a moving 
average with a 3-minute window



LOFAR S4 index

Finally, the S4 index is calculated as a
standard deviation of the zero-mean
intensity fluctuation. S4 is calculated over 3-
minute intervals:

𝑆4 =
𝐼2 − 𝐼 2

𝐼 2



LOFAR S4 index

Scintillation observations are routinely done for 3 bright radio sources – in the presented case Taurus A was 
below the horizon.
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LOFAR ionospheric calibration

As an instrument based on relatively long baselines
(hundreds of km), the International LOFAR
Telescope requires careful ionospheric calibration
routines.

For this purpose the
SRRC/UWM prepares
regional TEC maps based
on the IGS rapid solutions.



LOFAR ionospheric calibration

5-minute European TEC maps, 2015-03-15  - 2015-03-20



LOFAR is a novel instrument with unique
capabilities of ionospheric sounding,
especially in field of ionospheric
irregularities.
In combination with traditional
techniques, LOFAR can give a new insight
to the scale of the structures in the
ionosphere.

Summary



Cooperation between three Polish LOFAR stations can provide
the additional data and analysis. Observations made with
those unique network can be used to describe ionospheric
irregularities like it has never been before.

Summary



Summary

GNSS scintillation 

receiver

PL612

LOFAR

Bałdy Station

PL612 LOFAR station in Olsztyn has a unique

configuration. In Bałdy a GNSS scintillation

reciver is established. Moreover, around 30

kilometers away an ionosonde is located.


