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1 Extended Abstract

The International LOFAR Telescope (ILT) is a low-frequency radio interferometer which has numerous stations
spread throughout Europe, making it capable of achieving sub-arcsecond resolution at frequencies below 200 MHz
across a field of view of ≳ 5 deg2. This combination of high resolution and wide field of view at these observing
frequencies is completely unique, and will remain so for the foreseeable future. It is technically and logistically
challenging to process ILT data at this resolution, and even more challenging to do so across this entire field of
view, but recent advances have overcome the difficulties inherent to high resolution imaging at low frequencies.

In this talk, I will present an overview of the challenges faced when calibrating ILT data at high resolution, and
provide a demonstration of how calibration can be carried out for bright sources in a typical LOFAR Two-metre
Sky Survey (LoTSS) field, reaching typical noise levels of ∼90 µJybeam−1 with a beam element of 0.3"×0.2". I
will then briefly highlight some recent science results obtained from using these calibration techniques.

I will also describe how we are using the reliable calibration solutions from bright sources distributed across the
fields of view to invoke a facet-based technique for producing science quality wide-field ILT images in a time-
efficient manner. This approach has allowed us to produce the first image of the entire field of view at the full ILT
resolution of 0.3" (of the Lockman Hole field), a significant advancement in the area of wide-field VLBI imaging.
I will present initial results from the science exploitation of this data, which provide an indication of what could
be achieved when the ultimate goal of imaging the entire Northern sky with the ILT is realised.

Figure 1. The difference in resolving power between the Dutch LOFAR Telescope at 6′′ (left) and the International
LOFAR Telescope at 0.3′′ (right) for an arbitrary source in the Lockman Hole field.


