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The International LOFAR Telescope (ILT)
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Why do we call it VLBI?

e Clocks: remote and international stations on individual clocks

e lonosphere: dispersive delay, and requires directional dependent calibration

e Calibrators: need ‘Goldilocks’ calibrators for resolution / frequency

e Source characteristics: low-frequency absorption, source structure

Need full bandwidth or enough signal/noise
that you can solve for phases in small At, Av

but we also have to fight for signal/noise:

resolved

» regime for fringe fitting!

point
SElicE source A

® e.g. Varenius+ 2015, 2016, Morabito+2016,

amplitude

‘ ® \/\/\/\ Ramirez-Olivencia+ 2018, Harris+2019
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Why do we call it VLBI?

T phase errors are dominated by dispersive delays

from ionosphere — only recently has there been
dispersive delay fringe-fitting!

Phase clock values are easy to

solve for on flux calibrator
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The effort it takes ...



LOFAR-VLBI workflow https://qithub.com/L OFAR-VLBl/lofar-vibi-pipeline/wiki

Morabito+ 2022, Sweijen+ 2022, van der Wild+ in prep

Freparation collect information on the field
Rmﬁﬂ'&mmm"@/ calibrate the Dutch array

Direction Independent (DI) calibration

Module 1 LINC Module 2: VI Module 3: VLBI-CWL Module 4: VLBI-CWL
uNc-'a';:;’;gg;“gr? g&cﬂsagf:g:ecnons 4 Applyl..lllrll’gmm : Ms?amh:m? ' mmmm"eMr bulk Correction for
| | the field using an
LBCS calibrator

Long Baseline Calibrator Survey
Jackson+ 2022

calibration

direction dependent correction
using sources in the field

workflow: split-directions.cwl -—» [ N
split out and self-cal on directions in field select solutions us erge :
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Dynamic range of spatial scales
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Physically meaningful spectral modelling
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Paradigm shift: small samples to statistical surveys

log(T,, ) sensitivity [log(K)] LOFAR / EVN survey comparison
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log1o(p [Mpc=3 logL~1])

Large enough samples for radio luminosity functions

Morabito+ submitted

= SF galaxies

= AGN galaxies
- Cochrane et al. (2023)
—— Kondapally et al. (2022)

»
. Mo

0.003<z<0.3

SF process

AGN process
- Cochrane et al. (2023)
= Kondapally et al. (2022)

0.003<z<0.3
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... and wide enough to find rare objects

LoTSS High Resolution (LoTSS-HR) is underway!

Sensitivity at 144 MHz [mJy/bm] for o= -0.7
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Matched resolution (or better) with optical/NIR etc.

Ramirez-Olivencia+ 2018

Dec (J2000)

Arp299

LOFAR @ 150 MHz

Fell Lots of excellent
instruments in the
H, Southern

hemisphere!
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Take home messages

e The combination of field of view, resolution, and observing frequency is
unique and enables a major step forward in terms of blind surveys

e High resolution at low frequencies is absolutely crucial for anchoring
spectral modelling

e LABMDA will be in the Southern hemisphere, with overlap in sky
coverage with premiere instruments (eg. MUSE) - this will be an
incredible opportunity to provide spatially matched information!



