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Powerful radio galaxies in the distant Universe act as probes of neutral hydrogen via absorption of the
21-cm hyperfine structure line. Observations can be sensitive to both neutral hydrogen within the
galaxy as well as along the line of sight. Neutral hydrogen is fuel for star formation so is important to
trace in the early Universe. Furthermore, above redshift z = 6.5 this absorption can trace the
reionisation of the neutral hydrogen which permeated the early Universe before stars and galaxies
formed - a time known as the Epoch of Reionisation (EoR).

At high redshifts, the 21-cm line is redshifted to low radio frequencies so telescopes such as
the Murchison Widefield Array (MWA) are ideally placed to conduct spectral line observations of high
redshift radio galaxies. Creating such spectra is complicated due to the wide-field of view and the
large data volume. An additional complication is the lack of bright radio sources in the distant
Universe with the most distant bright radio lying at z = 5.5, however this is a rapidly evolving field with
new high redshift radio galaxies being discovered frequently.

Objectives:
(a) Aid in the search for new high-z radio galaxies from MWA and larger area optical/near-IR
surveys.
(b) Develop and test various methods to produce 1D spectra of targets from low frequency
telescopes such as the MWA.
(c) Run these pipelines on known high redshift radio galaxies with data in the archive.
(d) Propose and process observations on new targets as appropriate.
(e) Detect and/or constrain the neutral hydrogen content in these radio galaxies
(f) Provide baseline observations for commissioning and early science with the SKA.
Significance:

This work will complement on-going attempts to detect and characterise the EoR via power
spectrum techniques with the MWA and other telescopes. Furthermore, measuring the EoR is a key
science goal of the SKA. A direct detection of any absorption feature at low frequency with the MWA
will provide a baseline observation for commissioning and early science observations with the
SKA_LOW telescope.

Project Feasibility, Resourcing and Significance:

The project will be hosted at CIRA, the Curtin University node of the International Centre for Radio
Astronomy Research (ICRAR) - a joint venture with the University of Western Australia supported by
the Western Australian State government. On top of the standard University support for computing
and travel, additional resources from ICRAR for these activities may be available if required.
Furthermore, extra resources will be available if an industry internship is undertaken. An industry
internship at CSIRO may be possible.




