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Monitoring radio source flux with the Onsala twin telescopes
Background
It is essential for both astronomy
and space geodesy to maintain a
reliable catalogue of astronomical
objects in the radio regime, socalled radio sources. Many of
these radio sources are very
distant black holes with radio jets
that, due to the large distance,
appear as point-like objects in the
sky. These are used as reference
points for radio astronomical
observations,
forming
the
Figure 1: The radio telescope cluster at the Onsala Space
international celestial reference
Observatory, with the twin telescopes in the middle.
frame (ICRF), and it is therefore
important to have accurate information on their positions and their radio flux. Both position and flux
may change over time due to astrophysical processes, thus requiring regular monitoring of the radio
sources. The positions can only be determined and monitored by radio interferometric
measurements utilizing networks of several, globally distributed radio telescopes that work together
as a big interferometer. The flux however can be determined by interferometric measurements
involving just two rather closely located radio telescopes.
Since 2019 the new Onsala twin telescopes (OTT) regularly observe radio sources, either together
with international partner stations, or simply as local interferometer. The OTT cover a wide frequency
range, usually between 3–11 GHz, in two linear polarizations. Observations in international networks
are usually performed every 2nd week. The local interferometric measurements can be done on a
much more flexible time scale and in principle more often. This opens up for the opportunity to
monitor radio source flux regularly on different frequency bands, in order to determine how flux
changes time- and frequency-dependent. Of major interest are here the well-defined radio sources
that form the backbone of the ICRF which is of paramount importance for navigation on space and
on earth and studies of global geodynamic phenomena.
Project description
This project aims at investigating time- and frequency-dependent variations of radio source flux of
ICRF radio sources. You will primarily analyse already observed data, but there is also the possibility
and expectation to perform new measurements, planned by you, with the OTT.
Required education and potential course requirements
You should be interested in space geodesy, astronomy and corresponding data analysis, as well as
in general signal processing and data analysis. General Linux knowledge and programming skills
(e.g. Python/Matlab or similar environments) are an advantage.
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