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Schedule and Locations

Time

Session

AWST:
09:00 – 10:30

AEST:
11:00 – 12:30

Plenary Session
Chair: Gary Hill
Location: Main Room
Connect via Zoom 1
(https://unimelb.zoom.us
/j/88517858310?pwd=bDQxRW5GYTNtdGFNLzFGRlF3UTNwQT09)

Thursday Plenary Slack Channel
(https://asa2021.slack.com/channels/jul15-thursday-plenary)

09:00 (AWST) / 11:00 (AEST)
Turtle Island Skywatchers: Two-Eyed Seeing & Indigenous
Astronomy for the Benefit of All
Annette Lee

Abstract (click to expand)
We are here today because of choices and history that
were made yesterday. The covid-19 global pandemichas
shifted our normal and given us pause to reconsider this
history, our part in the present, and ourresponsibility in
shaping the future. How does this apply to astronomers?
Our astronomy community sharesa passion for the sky
attempting to unlock the mysteries of light, gravity, matter,
and the creation of theUniverse. What about other peoples
that have kinship with the sky? The night sky is alive with
spirit andcountless relationships. The land holds living
memory and sacred celestial architecture. Shouldn’t there
be a way for both to move forward respectfully and with
dignity? Shouldn’t there be a wayfor Indigenous students
to participate in STEM without having to sacrifice their
cultural identity in order tofully participate? These are hard
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09:25 (AWST) / 11:25 (AEST)
The Cherenkov Telescope Array – Unveiling the Very-
High-Energy Gamma-ray Sky
Sabrina Einecke

Abstract (click to expand)
The Cherenkov Telescope Array is the next-generation
observatory for ground-based gamma-rayastronomy. With
more than 100 telescopes equipped with state-of-the-art
technologies, it will provide anew view of the sky at
energies from 20 GeV to more than 300 TeV at
unprecedented sensitivity andangular resolution. CTA will
be a key instrument in multi-wavelength and multi-
messenger astronomy,and its unique capabilities will allow
us to explore the most extreme phenomena in the
Universe. Forexample, CTA’s very large collection area
and rapid slewing are crucial to capture and probe
transientphenomena, such as gamma-ray bursts and fast
radio bursts. In this contribution, I will present the status of
the observatory, introduce its key science projects,
andhighlight synergies between CTA and Australian
facilities and research interests.

09:50 (AWST) / 11:50 (AEST)
An overview of gravitational-wave astronomy, and the first
observations of neutron star-black hole binaries
Hannah Middleton and Rory Smith

Abstract (click to expand)
The gravitational wave observatories LIGO, Virgo, and
KAGRA have so far shown us a Universe of transient
signals from merging black holes and neutron stars. The
search is also on for several other classes of signals. In
this talk we will first present an overview of recent
transient events detected during the first half of the third
observing run. In the second half of their third observing
runs, the LIGO and Virgo observatories twice detected
gravitational waves from the inspiral and merger of
neutron stars with black holes. This is the first observation
of neutron star-black hole binaries. We will describe the
detection and characterisation of this new source of
gravitational waves.

10:15 (AWST) / 12:15 (AEST)
The Galactic Centre Gamma Ray Excess: emission from
millisecond pulsars, not dark matter
Roland Crocker

Abstract (click to expand)
The Galactic Centre gamma-ray excess (GCE) has
spurred much excitement since its discovery, more than a
decade ago, in data from the Fermi space telescope
covering the inner Milky Way. The signal is plausibly
interpreted as the signature of WIMP dark matter self-
annihilation in the Galactic centre. We will show, instead,
that it is compellingly explained by gamma-ray emission
from the population of old millisecond pulsars (MSPs)
belonging to the stellar population of the Galactic bulge.
Gamma-ray emission from MSPs belonging to other old
stellar populations – for instance in dwarf spheroidal
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AWST:
10:30 – 11:30

AEST:
12:30 – 13:30

Coffee/Lunch Break
Location: Refreshments

IDEA Chapter Meeting
Location: Main Room
Connect via Zoom 3
(https://unimelb.zoom.us
/j/85199387285?pwd=Y0wvWHFPbFQ0TFFNYW83TkVHbEw4dz09)

AWST:
11:30 – 13:00

AEST:
13:30 – 15:00

Parallel Session I
Chair: Naomi McClure-Griffiths
Location: Main Room
Connect via Zoom 1
(https://unimelb.zoom.us
/j/88517858310?pwd=bDQxRW5GYTNtdGFNLzFGRlF3UTNwQT09)

Parallel 1 Slack Channel
(https://asa2021.slack.com/channels/jul15-thursday-1130awst-
parallel1)

11:30 (AWST) / 13:30 (AEST)
Revealing the Magnetic Field Structure of the SMC
Jack Livingston

Abstract (click to expand)
Observing the magnetic fields of dwarf interacting
galaxies, like the Small Magellanic Cloud (SMC), give us a
glimpse into one of the important dynamical drivers in the
sorts of galaxies that made up the bulk of galaxies in the
early universe as well as today. We have used the
Australia Telescope Compact Array (ATCA) to measure
Faraday rotation, which indicates the presence of a
magnetic field towards 80 sight-lines of the SMC;
increasing the number of sight-lines by factor of eight over
the previous sample. We find that the SMC has an ordered
magnetic field strength (-0.55 microG) on the same order
as the Milky Way, with a maximum strength of -6 microG.
We also detect Faraday rotation in the surroundings of the
SMC, indicating that the magnetic field of the SMC has a
large impact on its surroundings. The magnetic field of the
SMC shows rough alignment with the magnetic field of the
Magellanic Bridge, which hints towards the presence of a
magnetic field that extends between the Large Magellanic
Cloud (LMC) and SMC; a pan-Magellanic magnetic field.
By looking at the magnetic field of the SMC using the
ATCA we have paved the way forward for new telescopes
like the Australia Square Kilometre Array Pathfinder
(ASKAP) and projects like “Polarisation Sky Survey of the
Universe’s Magnetism” (POSSUM), which will give high
source density of Faraday rotation measurements.

This site uses and shares cookies and similar technologies to personalise your experience, advertise to you and provide
content from third-parties as well as analyse our usage. You consent to our use of such technologies by proceeding. You can
change your mind or consent choices at any time. Visit our Privacy Statement for further information.

Accept cookies Cookie Preferences

Schedule and Locations | ASA Annual Science Meeting 2021 https://blogs.unimelb.edu.au/asa2021/schedule/#tab460

3 of 13 7/16/21, 14:51



11:45 (AWST) / 13:45 (AEST)
Distant probes of RM grid structures – Where is the
Faraday Rotation towards the Magellanic Leading Arm?
Lyla Jung

Abstract (click to expand)
The interpretation of the Faraday Rotation Measure (RM)
should be made with caution since that there could be
multiple magneto-ionised mediums that contribute to the
net Faraday rotation along sight-lines. We introduce a
simple test using Galactic diffuse polarised emission that
evaluates whether structures emerging in the RM grid are
associated with the distant circumgalactic medium (CGM)
or the foreground interstellar medium (ISM). We focus on
the Magellanic Leading Arm region where a clear excess
of RM was reported by McClure-Griffiths et al. (2010).
There are two gaseous objects standing out in this
direction: the Magellanic Leading Arm and the Antlia
supernova remnant (SNR). We recognized narrow
depolarised filaments in the 2.3 GHz S-band Polarisation
All Sky Survey (S-PASS) image that overlaps with the
reported RM excess. This suggests that there is a steep
gradient in Faraday rotation in a foreground screen arising
from the Antlia SNR. The estimated strength of the line-of-
sight component of the magnetic field is B|| ~ 5 µG,
assuming that the excess of RM is entirely an outcome of
the magnetised supernova shell. Our analysis indicates
that the overlap between the RM excess and the
Magellanic Leading Arm is only a remarkable coincidence.
We suggest for future RM grid studies that checking
Galactic diffuse polarisation maps is a convenient way to
identify local Faraday screens.

12:00 (AWST) / 14:00 (AEST)
SPICE-RACS: Spectra and Polarization In Cutouts of
Extragalactic sources from RACS
Alec Thomson

Abstract (click to expand)
Despite the fundamental nature of cosmic magnetic fields,
many questions remain regarding their origin, evolution,
and structure. We are able to illuminate these otherwise
invisible fields through observations of background
polarized radio sources. By measuring the Faraday
rotation this polarized emission experiences along the line
of sight, we are able to reconstruct the magneto-ionic
structure of foreground features, such as the Milky Way
Galaxy. This technique would also be applicable to smaller
foreground objects, such as galaxies and clusters,
however, we are typically limited by the on-sky density of
background sources detected by a given radio survey. On
behalf of the RACS team, I will provide an overview of
observations from the Rapid ASKAP Continuum Survey
(RACS); the first all-sky survey undertaken by the
Australian SKA Pathfinder (ASKAP). RACS is now the
state-of-the-art radio-frequency survey of the Southern
sky, with a noise-level of ~300µJy/beam, a resolution of
~15”, and 2.1 million sources detected in total intensity at
888 MHz. Through a collaboration between the
observatory and the Polarization Sky Survey of the
Universe’s Magnetism (POSSUM) survey teams, SPICE-
RACS will catalogue linearly polarized sources from RACS
and deliver a background polarized source density 3-5x
higher than the current state of the art. I will present
linearly polarized observations from a subset of RACS
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12:15 (AWST) / 14:15 (AEST)
Efficient Highly Subsonic Turbulent Dynamo and Growth of
Primordial Magnetic Fields
Radhika Achikanath Chirakkara

Abstract (click to expand)
We present the first study on the amplification of magnetic
fields by the turbulent dynamo in the highly subsonic
regime, with Mach numbers ranging from 0.001 to 0.4. We
find that for the lower Mach numbers the saturation
efficiency of the dynamo increases as the Mach number
decreases. Even in the case when injection of energy is
purely through longitudinal forcing modes, the saturation
efficiency > 0.01 at a Mach number of 0.001. We apply our
results to magnetic field amplification in the early Universe
and predict that a turbulent dynamo can amplify primordial
magnetic fields to ≳10-16 Gauss on scales up to 0.1
parsec and ≳10-13 G on scales up to 100 parsec. This
produces fields compatible with lower limits of the
intergalactic magnetic field inferred from Fermi gamma-ray
blazar observations.

12:30 (AWST) / 14:30 (AEST)
Magnetic filaments in the ISM due to the small-scale
dynamo
Amit Seta

Abstract (click to expand)
Magnetic fields in the interstellar medium (ISM) of galaxies
is amplified and maintained by a dynamo action, whereby
a part of kinetic energy gets converted to magnetic energy.
A dynamo that produces magnetic structures at scales
smaller than the driving scale of turbulence is known as
the small-scale dynamo. We explore magnetic structures
in the amplifying and statistically steady state of the small-
scale dynamo in driven turbulence simulations. Using the
Minkowski functionals, we quantify the shape of the
magnetic structures produced by the dynamo as magnetic
filaments and derive the scalings of the typical length,
width, and thickness of these filaments with the magnetic
dissipation. We show that all three of these magnetic
length scales increases as the magnetic field amplifies.
The study would help compare the theory of small-scale
dynamo and magnetic filaments seen in various ISM
simulations with direct and indirect observations of
magnetic filaments in the ISM.

12:45 (AWST) / 14:45 (AEST)
A GASKAP View of HI Filaments in the SMC: The
Relationship with Magnetic Fields
Yik Ki Ma

Abstract (click to expand)
Neutral hydrogen (HI) in the interstellar medium often
exhibits as a vast network of filamentary structures. The
anisotropy of these HI filaments can be induced by
supernova explosions, tidal forces, or magnetic fields. In
the Milky Way, nearby HI filaments have been found to be
oriented along the ambient magnetic fields traced by
polarised starlight, suggesting an important role of
magnetic fields in the formation of these neutral structures.
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compared their orientations with the polarisation angles
from a recent starlight polarisation catalogue of the SMC.
In this talk, I will present the preliminary results from this
work.

Parallel Session II
Chair: Karl Glazebrook
Location: Secondary Room
Connect via Zoom 2
(https://unimelb.zoom.us
/j/83331340331?pwd=VDRKdllHUnhST0RkODJKSkNWVVVlUT09)

Parallel 2 Slack Channel
(https://asa2021.slack.com/channels/jul15-thursday-1130awst-
parallel2)

11:30 (AWST) / 13:30 (AEST)
Gravitational Wave Astronomy with NEMO: the Neutron
star Extreme Matter Observatory
Paul Lasky

Abstract (click to expand)
The Neutron star Extreme Matter Observatory NEMO is a
proposed 2.5-generation kHz gravitational-wave detector
designed to study the most extreme matter in the
Universe, while also acting as a technology driver for full
third-generation instruments. I will give an update of the
NEMO project, including predictions for astrophysical and
physical discoveries, instrumentation design, and site
selection studies.

11:45 (AWST) / 13:45 (AEST)
Toward a low-frequency counterpart to the Australian Long
Baseline Array
George Heald

Abstract (click to expand)
We motivate and introduce the Low-frequency Australian
Megametre Baseline Demonstrator Array (LAMBDA), a
concept for a <350-MHz counterpart to the Australian Long
Baseline Array (LBA). SKA1-LOW will provide unmatched
raw sensitivity at metre wavelengths, but without
immediate prospects for delivering sub-arcsecond angular
resolution. Australia is well placed to fill this gap by
building on our existing VLBI network and expertise in low-
frequency instrumentation, establishing an initial long-
baseline array operating in the SKA1-LOW spectrum
during the years before SKA operations begin. In this
presentation we will provide an overview of the science
case for such an array, as well as a summary of the
resources, challenges and opportunities involved in
establishing the LAMBDA project. We will discuss the
capabilities that could be enabled by LAMBDA, and the
opportunities for linking with additional low-frequency
telescopes.

12:00 (AWST) / 14:00 (AEST)
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most powerful wide-field camera in the world and the only
such 8m-class camera sensitive down to ∼3000A for the
foreseeable future. Australians will have access to KWFI
to perform world-leading science that cannot be done on
any other telescope or instrument in the world, even in the
era of 30-metre telescopes. As a result of the 10m
aperture, 4100m elevation, throughput and other aspects,
KWFI can reach game-changing m ~ 28 in 2 hrs and m ~
30 over the wide fields in a dedicated program in the
optical including u-band. In addition, a fast deployable
secondary mirror in the design will enable a quick switch
from KWFI to Keck spectroscopic instruments for
multiplexing and new science. Examples of science
possible with KWFI wide-field extremely deep u-band and
optical depths include: the detection and mapping of the
elusive faint Lyman continuum flux from high redshift
galaxies responsible for cosmic reionisation, detection and
selection of metal-poor stars and other Milky Way
populations, accurately measuring the cosmic UV
background, enabling deep photometric redshifts, efficient
globular cluster and compact galaxy selection, fast radio
burst counterpart and fast transient detection to depths
where models predict, faint Milky Way satellites and
diffuse galaxies, and gravitational wave (GW) counterpart
detection, as the next generation of GW detectors will
detect most events at distances further than, and fainter
than, what can be detected by current telescopes. KWFI
will the only instrument that can do this for 2/3rds of the
Southern Hemisphere, as well as the only instrument for
the full Northern Hemisphere, enabling Australians to lead
the world in all these areas of science and more.

12:15 (AWST) / 14:15 (AEST)
The Twinkle Space Telescope
Duncan Wright

Abstract (click to expand)
Twinkle is a 45cm space telescope launching in 2024 with
a spectrograph that in a single image, can take a precise
measurement of the brightness of an object with almost
continuous coverage from 400nm through to around
4500nm (4.5microns). Once launched Twinkle will live in a
roughly polar, eternal-twilight low-earth orbit. Twinkle will
be the first dedicated exoplanet atmosphere
characterisation survey and will act as a precursor for
larger upcoming surveys like ARIEL. The survey will be
separated into two main groups of science: studying
exoplanetary atmospheres, and characterising Near-Earth
Objects in a Solar System with a primary focus on
asteroids, comets and moons. In this talk I will present an
update regarding the progress of the satellite
development, launch readiness, and outline the planned
ground-based preparation observations. I am keen to
speak to anyone who is interested in working with the data
or being part of the science team. I would like to arrange
an Australian partnership (funded) buy-in to the Twinkle
mission, at no cost to Universities, and so will organise a
lunchtime meeting for anyone interested during this
meeting.

12:30 (AWST) / 14:30 (AEST)
Update on Australia’s Involvement with the Rubin
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construction in Chile. LSST will deliver an unprecedented
set of images and data products that will address some of
the most pressing questions about the structure and
evolution of the universe and the objects in it. I will give an
update on the status of LSST and Australia’s access to
that survey.

12:45 (AWST) / 14:45 (AEST)
MAVIS: An Australian-led facility instrument for the VLT
Richard McDermid

Abstract (click to expand)
On June 1st this year, an Australian-led consortium
secured an agreement with the European Southern
Observatory (ESO) to build “MAVIS” – a revolutionary new
$57M instrument for the Very Large Telescope (VLT) in
Chile, and the first ESO facility instrument to be led by
Australia. MAVIS will make use of the Adaptive Optics
Facility on the 8-meter “Yepun” telescope, exploiting its
four laser guide stars and adaptive secondary mirror to
deliver near diffraction-limited capabilities at optical
wavelengths over a large field of view, and over the
majority of the sky – a unique capability of any telescope
of this size. MAVIS will facilitate a broad range of science,
with both imaging and integral-field spectroscopic
capabilities. I will present an overview of the MAVIS
instrument, an update on the project status, and highlights
from the MAVIS science case, including outcomes from
our very recent community science workshop (held one
week before the ASA AMS).

AWST:
13:00 – 14:00

AEST:
15:00 – 16:00

Coffee/Lunch Break
Location: Refreshments
Glimpse Social (starts at 15:25)
(https://app.joinglimpse.com/room?key=71A4467)

AWST:
14:00 – 15:30

AEST:
16:00 – 17:30

Parallel Session I
Chair: Sven Buder
Location: Main Room
Connect via Zoom 1
(https://unimelb.zoom.us
/j/88517858310?pwd=bDQxRW5GYTNtdGFNLzFGRlF3UTNwQT09)

Parallel 1 Slack Channel
(https://asa2021.slack.com/channels/jul15-thursday-1400awst-
parallel1)
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Abstract (click to expand)
Observational studies of star clusters are important to
constrain stellar evolution theory and the star formation
histories of their host galaxies. Traditionally, star clusters
were believed to represent “simple” stellar populations
(SSPs), with all member stars reflecting a similar age and
a unimodal chemical composition. However, detection of
star-to-star abundance spreads in light elements (C, N, O,
Na, Mg, Al) in young (~ 1–3 Gyr-old) clusters has
revolutionized this field. In the last decade, many young
and intermediate-age (~ 3–6 Gyr-old) clusters have been
found to display deviations from the SSP concept,
particularly in terms of their ages, chemical compositions
and rotation rates. I will discuss the simple and complex
stellar populations in star clusters in the Magellanic
Clouds. We have used Hubble Space Telescope imaging
data to investigate the stellar evolutionary stages of young
and intermediate-age Magellanic Cloud clusters to
understand properties such as their helium and nitrogen
abundance variations. Studies of young star clusters in
nearby galaxies can provide clues to the star formation
history of our own galaxy, the Milky Way.

14:15 (AWST) / 16:15 (AEST)
Fast Flares in the Galaxy, and the unsupervised machine
learning used to find them
Sara Webb

Abstract (click to expand)
The transient universe continues to surprise us on the
shortest timescales across multiple wavelengths with
various new classes of events being discovered over the
last ~20 years. Here we will explore the fastest class of
stellar flares as discovered by the Deeper, Wider, Faster
program, using 20 second continuous DECam imaging as
well as the machine learning methods used in our process
of flare retrieval.

14:30 (AWST) / 16:30 (AEST)
Chemical Clocks and Chemical Tagging with the GALAH
Survey
Michael Hayden

Abstract (click to expand)
Measuring ages for individual stars is the holy grail for
Galactic Archaeology. Using GALAH DR3, we
demonstrate for the first time that is possible to estimate
ages for large numbers of stars through Galactic chemical
evolution alone. We explore how elemental abundances
vary with age and overall metallicity using main sequence
turn off stars from GALAH DR3. We find that the
abundance of most elements can be predicted from age
and[Fe/H] with an intrinsic scatter of about 0.03 dex.
Inverting this idea, we also find that age can be directly
estimated for all stars in the GALAH survey from stellar
chemical abundances. This is the first demonstration that
Galactic chemical evolution and chemical tagging can be
used to estimate ages for large datasets. We find that the
stellar ages for the bulk of the GALAH DR3 sample are
accurate to 1-2 Gyr using this method. With these ages,
we replicate many recent results on the age-kinematic
trends of the nearby disk, including the age-velocity
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Can we infer the history of the Solar wind from stellar
magnetic field observations?
Dag Evensberget

Abstract (click to expand)
The strength of the Solar wind in the deep past is poorly
characterised. Tomographic surface magnetic field
observations of young, Sun-like stars at different ages can
however be used to drive magnetohydrodynamic
simulations of stellar wind using models originally
developed to study the Solar wind, permitting the
calculation of quantities such as the instantaneous total
mass- and angular momentum loss. We model the winds
of 30 young, Sun-like stars aged between 24 Myr and 0.6
Gyr by driving an extended MHD model with the stellar
surface magnetic fields. The resulting three-dimensional
wind models enable us to find the stellar angular
momentum loss and the expected range of stellar wind
pressures in the circumstellar habitable zone. By having a
large number of wind models we are able to study the
effects of magnetic field strength and complexity while
controlling for variations in stellar mass and radius. We
find clear trends with stellar age and rotation rate, but also
a spread of an order of magnitude at a given age. We
tentatively attribute this spread to stellar variability and
magnetic cycles. The interplay between magnetic field
strength, angular momentum loss, and the stellar rotation
rate suggests multiple possible histories for the Solar wind
and its effect on Venus, Mars, and the Earth. However, the
converging rates of rotation for older Sun-like stars
suggest that these histories largely converge around a
stellar age of 1 Gyr, that very long-timescale magnetic
cycles are uncommon, and that variations in the stellar
dynamo do not persist over very long timescales. In this
way some bounds on the early history of the Solar wind
are found.

15:00 (AWST) / 17:00 (AEST)
3D hydrodynamical simulations of a massive star
common-envelope
Mike Lau

Abstract (click to expand)
Common-envelope evolution has been extensively studied
as it constitutes a key step in the classical scenario for
forming a range of astrophysical systems: gravitational-
wave sources, X-ray binaries, and progenitors of type Ia
supernovae. Yet common-envelopes are also one of the
least understood phases in binary evolution. I will discuss
our recent work on producing some of the first 3D global
common-envelope simulations involving massive donor
stars, which are qualitatively different from low-mass stars
as their envelopes have significant support from radiation
pressure, and recombination energy may play a more
significant role in envelope ejection. I will discuss how the
amount of unbound gas mass, the final separation, and
inspiral dynamics are affected by the addition of radiation
pressure and ionisation/recombination.

15:15 (AWST) / 17:15 (AEST)
Evidence for Spatially Dependent Magnetic Activity of M
dwarfs in Southern Sky
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observed activity trend and age distribution. With the
benefit of near-simultaneous multi-colour observations of
the SkyMapper DR3, the number of M dwarf flares is
increased by factor of 5 compared to the previous work.
Based on improved distance measurements from Gaia
EDR3, we find a kink in the slope of the flare fraction near
100pc from the Galactic plane (Z) where a steep decline
sets in. We also see a weak hint of flattening at larger
vertical distances around 400-500pc. In addition to this,
we find higher flaring fraction for M dwarfs between 10 < Z
< 100 pc than those for negative distance bins (i.e., -10 <
Z <-100 pc). In this talk, we will discuss possible
explanation of this spatial dependence in the context of
the structure and dynamical evolution of the local Milky
Way disc.

Parallel Session II
Chair: George Heald
Location: Secondary Room
Connect via Zoom 2
(https://unimelb.zoom.us
/j/83331340331?pwd=VDRKdllHUnhST0RkODJKSkNWVVVlUT09)

Parallel 2 Slack Channel
(https://asa2021.slack.com/channels/jul15-thursday-1400awst-
parallel2)

14:00 (AWST) / 16:00 (AEST)
Dynamics and radio properties of AGN jets in complex
environments
Patrick Yates-Jones

Abstract (click to expand)
Active Galactic Nuclei (AGN) feedback is a key ingredient
in galaxy formation and evolution. A large portion of this
feedback is done by radio jets in the form of shock-heating
and uplifting gas. Both theory and observations show that
jets are affected by their environment; therefore, to
understand jet feedback, a detailed understanding of jet-
environment interaction is required. I use numerical
hydrodynamic simulations to explore these interactions by
simulating both FR I and FR II jets in a range of complex
environments. I quantify how the jet dynamics are
impacted by the environment and calculate lossy spatially
resolved synchrotron emissivities in post-processing to
demonstrate the impact of environment on the spectral
properties of a radio source.

14:15 (AWST) / 16:15 (AEST)
SEAFOG: Tracing HI and X-ray absorption in obscured
AGN
Emily Kerrison

Abstract (click to expand)
Studies of young radio galaxies have revealed a
correlation between 21cm HI absorption and soft X-ray
absorption, two processes which have historically been
used independently to probe the dense and dusty central
regions surrounding AGN. This correlation has so far been
seen most often in CSS/GPS sources, suggesting that the
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science being done with the eROSITA performance
verification field (eFEDS) alongside both FLASH Pilot
Survey data and ASKAP data observed as part of the
SWAG-X Observatory Project. Finally, I will discuss some
of the challenges posed by studying historic samples of
radio and X-ray selected galaxies, how these challenges
might affect the correlation we observe between HI and
X-ray absorption, and how multiwavelength projects like
SEAFOG provide a unique opportunity to explore the
properties of galaxies in unbiased samples, and on an
unprecedented scale.

14:30 (AWST) / 16:30 (AEST)
Ultra-luminous high-redshift quasars from SkyMapper
Christopher Onken

Abstract (click to expand)
Using SkyMapper, Gaia, and various IR surveys, we have
discovered over 100 new ultra-luminous, high-redshift
quasars in the Southern sky, with redshifts confirmed
using the ANU 2.3m. This sample is essentially complete
at the bright end, and the space density is 3 times higher
than comparable searches in the North. In conjunction with
known quasars, we have constructed the most precise
bright-end z~5 quasar luminosity function so far.

14:45 (AWST) / 16:45 (AEST)
Toward the first sample of radio powerful AGN in the EoR
Guillaume Drouart

Abstract (click to expand)
With the very recent discovery of radio luminous AGN at
z>6, a new window of opportunity is finally opening in the
study of the galaxy evolution at the end of the Epoch of
Reionization. Our pilot programme in the 60 deg^2
GAMA-09 field uses a new selection technique taking
advantage of the large frequency coverage of GLEAM by
selecting compact, steep and curved sources at low-
frequency (70-230MHz). Out of four candidates, one new
powerful radio galaxy, 0856+0224, is confirmed at z=5.55,
finally overtaking the z=5.2 20 year-old record for distant
radio galaxies (albeit just falling short of the new recent
z=5.7 record). Interestingly, 0856+0224 presents
similarities with existing z<5 redshift samples, giving
confidence in the success of our selection technique. Our
recent progress on a second source, 0917-0012, thanks to
the extensive multi-wavelength coverage from follow-up
observations with ALMA and JVLA, supplemented with
publicly available data, place this source at a promising
z>7. I will also discuss the refinement of our selection
technique over the full 1200 deg^2 sky area covered by
the ESO VIKING near-infrared survey, leading to 55 new
high-redshift candidates. This sample aims to provide us
with the first statistically significant radio luminous active
galactic nuclei sample at z > 6.5 during the Epoch of
Reionization. The nature of radio selection presents the
advantage of being insensitive to orientation-dependent
obscuration, it allows us (i) to study simultaneously the co-
evolution of the supermassive black hole and host galaxy
and (ii) to enable the study of the IGM through the HI
absorption line.
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Abstract (click to expand)
The globular cluster Omega Centauri is the most massive
and luminous cluster in the Galaxy. The Gamma-ray
source FL8Y J1326.7-4729 is coincident with the core of
the cluster, leading to speculation that hitherto unknown
radio pulsars or annihilating dark matter may be present in
the cluster core. Here we report on the discovery of five
millisecond pulsars (MSPs) in Omega Centauri following
observations with the Parkes radio telescope. Four of
these pulsars are isolated with spin periods of 4.1, 4.2,
4.6, and 6.8 ms. The fifth has a spin period of 4.8 ms and
is in an eclipsing binary system with an orbital period of
2.1 hr. Deep radio continuum images of the cluster centre
with the Australian Telescope Compact Array reveal a
small population of compact radio sources, making it likely
that other pulsars await discovery. We consider it highly
likely that the MSPs are the source of the Gamma-ray
emission. The long-term timing of these pulsars opens up
opportunities to explore the dynamics and interstellar
medium of the cluster.

15:15 (AWST) / 17:15 (AEST)
Detection of chromatic dispersion measure towards the
millisecond pulsar J2241-5236
Dilpreet Kaur

Abstract (click to expand)
Making high-precision measurements of pulsar dispersion
measures (DMs), and applying suitable corrections for
them in timing data, continue to be one of the major
challenges in Pulsar Timing Array (PTA) experiments
aimed at the detection of nanohertz-frequency
gravitational-wave background produced by supermassive
black-hole mergers. While the advent of wide-band
receivers and pulsar instrumentation can potentially yield
improved (and more precise) DM measurements for timing
array analysis, it also necessitate careful assessments of
any frequency dependence (chromaticity) in the measured
DMs that was predicted by theoretical models of
propagation effects due to the interstellar medium. Here
we report the detection of such an effect in our
observations of PSR J2241-5236, a high-priority target for
current and future PTA experiments. The observations
were made using the Murchison Widefield Array, the
upgraded Giant Metrewave Radio Telescope and Parkes
64-metre telescopes, thus providing a large frequency
coverage from 80 MHz to 4 GHz contemporaneously. Our
analysis reveals an excess in DM (~ (1-3) × 10  pc cm ),
that scales with the observing frequency (ν) as ∆ DM ~
ν . We will discuss the potential implications of
such frequency-dependence for pulsar timing-array
experiments and the likely impact on the timing noise
budget, and the usefulness of low-frequency observations
for progressing toward the ultimate goal of PTAs.
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