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Tuesday

Time

Session

AWST:
09:00 – 10:30

AEST:
11:00 – 12:30

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

Tuesday Plenary Slack Channel
(https://asa2021.slack.com/channels/jul13-tuesday-plenary)

09:00 (AWST) / 11:00 (AEST)
Heisler Lecture: Binary black hole population inference:
five years in
Colm Talbot

Abstract (click to expand)
Since the first observation of gravitational waves from a
binary black hole merger in September 2015, ~50
additional binary black hole mergers have been identified
in data from the Advanced LIGO/Virgo interferometers.
These observations give us a powerful probe of the
distribution of the masses, spins, and locations of merging
astrophysical black holes. In this talk, I will discuss how we
are able to use these observations to learn about the
formation history of these cosmic corpses and ultimately
uncover the mechanisms of stellar explosion and binary
formation and what we have learned so far.
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09:20 (AWST) / 11:20 (AEST)
Green Prize: Fast Radio Bursts with ASKAP
Keith Bannister

Abstract (click to expand)
Fast Radio Bursts are millisecond-duration bursts of radio
waves. First detected at Parkes in 2007, they have been a
source of intense speculation, scrutiny and delight for
teams of astronomers around the world. Under the
auspices of the CRAFT survey science project, we have
used Australian Square Kilometer Array (ASKAP) to not
only detect tens of new FRBs but, for the first time, obtain
sub-arcsecond positions for once-off FRBs enabling their
position within host galaxies to be identified. Some of the
results from the project include the discovery of
dispersion-measure fluence relation for FRBs, the fact that
FRBs come from a wide range of galaxy types, the low
unexpectedly low density and magnetisation of an
intervening galaxy halo, and the discovery of 50% of the
baryons in the universe. I will also describe the Upgrade
we are currently building, that will increase the discovery
rate by at least a factor of 5, and process data at a rate of
40 trillion pixels per second.

09:45 (AWST) / 11:45 (AEST)
Astronomers – Your planet needs you!
Dr Karl & Peter Tuthill

Abstract (click to expand)
Astronomy offers a fresh angle to engage the public with
the science of climate change. Astronomers bring an
understanding of the underlying cause-and-effect physics
governing planetary behaviour from the widest perspective
of all: the origins, evolution and fate of the solar system
itself. The energy budget of Earth, the fate of our
neighbouring worlds in the solar system, and the emerging
results from exoplanetary discovery can be woven into a
compelling narrative. This talk asks you to join us in
bringing evidence-based reason, drawn from your own
field, to the forefront of public discourse.

AWST:
10:30 – 11:30

AEST:
12:30 – 13:30

Coffee/Lunch Break
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Location: Refreshments

Sustainability Session
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: Paul Hancock
Location: Main Room
Connect via Zoom 1
(https://unimelb.zoom.us
/j/88517858310?pwd=bDQxRW5GYTNtdGFNLzFGRlF3UTNwQT09)

Parallel 1 Slack Channel
(https://asa2021.slack.com/channels/jul13-tuesday-1130awst-
parallel1)

11:30 (AWST) / 13:30 (AEST)
Astronomy Data And Computing Services – Showcase
Rebecca Lange and Gregory Poole

Abstract (click to expand)
In this session we will present a short overview of services
ADACS provides to the Australian astronomy community.
This is followed by a project showcase highlighting how we
have supported projects over the past 4 years with
examples ranging from HPC to web solutions and
accommodation of large and growing projects under the
ADACS merit allocation program.

12:00 (AWST) / 14:00 (AEST)
The Australian SKA Regional Centre
Karen Lee-Waddell

Abstract (click to expand)
The Square Kilometre Array (SKA) is poised to usher in
the next era of astronomical discovery and advanced data
processing. The Australian SKA Regional Centre
(AusSRC) will be Australia’s part of a global computing
and data delivery network that will enable ground-breaking
science by providing the connection between the

Tuesday | ASA Annual Science Meeting 2021 https://blogs.unimelb.edu.au/asa2021/schedule/tuesday/

3 of 17 7/12/21, 4:13 PM



telescopes and the science community. Recently, the
Australian Government announced $387.1 million of new
funding to meet Australia’s commitments as co-host of the
SKA Observatory. A portion of that investment ($63
million) will be used to establish and build up the capability
of the AusSRC. I will be giving a brief overview of the
goals of the AusSRC, its current effort to support SKA
precursor science projects, and how we will be working
with the Australian SKA community to effectively deliver
SKA data products and the required analysis tools to
scientific users.

12:15pm (AWST) / 14:15 (AEST)
A Software Developer’s Perspective on Software
Development in Astronomy
Mx Derwent McElhinney

Abstract (click to expand)
In this talk I present my learnings from developing Birli, a
pre-processing library for the Murchison Widefield Array’s
new MWAX correlator I have been developing as part of
the Australian SKA Regional Centre design study. If you
have never had a painful experience developing
Astronomy software, and you are happy with your code’s
performance, then you are clearly doing things right and
have no need to attend. However, if your experience of
software development has been less than ideal, I would
like to share with you a few different methodologies and
tools which have personally saved me days of pain. I will
explain the advantages of continuous integration, agile,
test-driven development, and benchmark automation,
while trying not to evangelize too much about the Rust
programming language.

12:30 (AWST) / 14:30 (AEST)
A new data post-processing framework for WALLABY
science
Austin Shen

Abstract (click to expand)
Post-processing of large radio astronomical data, such as
ASKAP surveys, can be a complex process involving a
distributed science team working across various data
centres; the datasets are large, the pipelines are often
requiring heterogeneous systems to run on, the codes are
often unoptimized, the processing often lacking
provenance, and getting through post-processing for large
surveys is currently mostly manual and labour intensive.
Thus, post-processing shifts the overall effort from the
science itself to the logistics of post-processing.
WALLABY is an ASKAP HI survey, the post-processing for
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which involves mosaicking of spectral-line data-cubes,
source finding, cross-matching, computing moment maps
for the detected galaxies, and other smaller steps in
manipulations and interactions with the data. We have
developed a new post-processing framework to streamline
WALLABY post-processing. This system includes
interactive computing notebooks, databases, web portals
and container-driven computational pipeline tools that
collectively abstract low-level computing details. We will
report on how this new framework is helping the science
team to do science with ASKAP spectral-line data.

12:45 (AWST) / 14:45 (AEST)
Searching for Extremely Metal-Poor Stars with GALAH: A
How-To Guide
Arvind Hughes

Abstract (click to expand)
Astronomy is being transformed by massive stellar
spectroscopic surveys, such as RAVE, APOGEE and
GALAH. The next generation of surveys — including
WEAVE, 4MOST and SDSS V’s MWM — will expand the
available spectroscopic data well into the millions of stars.
How are we to efficiently sift through these huge datasets
to reliably identify rare and interesting stars? Extremely
Metal-Poor (EMP) stars are an example of such interesting
stellar objects, as they provide a window into the history of
the early Universe. EMP stars yield critical information for
many disciplines within Astronomy, ranging from
supernova physics to early galaxy formation and the
epoch of reionisation, yet their relative rarity constrains our
ability to probe those early times. As a case study, I
present a methodology incorporating machine learning to
target EMP stars within the GALAH survey, with exciting
results: the identification of 12 candidates with Fe/H <
-3.5, which is ~5% of the known population. Such
techniques can be adapted to find other rare classes of
objects in large spectroscopic databases.

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

Parallel 2 Slack Channel
(https://asa2021.slack.com/channels/jul13-tuesday-1130awst-
parallel2)
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11:30 (AWST) / 13:30 (AEST)
Constraints on Cosmology from the SPT-3G 2018 EE/TE
Power Spectra
Lennart Balkenhol

Abstract (click to expand)
The standard model of cosmology, ΛCDM, has established
itself as a robust and accurate way of describing the
universe. However, a few questions remain open, such as:
what is the nature of dark matter, what are the masses of
neutrinos, and what is the origin of the difference between
high- and low-reshift measures of the expansion rate? In
this talk, I will pursue these topics by presenting
constraints on the ΛCDM model and various extensions
from SPT-3G 2018 EE/TE, the latest cosmic microwave
backgorund dataset by the South Pole Telescope
collaboration. I test for deviations from the standard model
using SPT-3G data alone and in combination with Planck
and baryon acoustic oscillation measurements. Finally, I
explore constraints on the expansion rate and avenues to
reconcile the Hubble tension. Using the new information of
the SPT-3G 2018 dataset, I present the tightest constraint
on the Hubble constant from CMB power spectra to-date,
and compare it to low-redshift measurements of the
expansion rate.

11:45 (AWST) / 13:45 (AEST)
The SDSS Peculiar Velocity Catalogue
Cullan Howlett

Abstract (click to expand)
Direct measurements of galaxy peculiar velocities (PVs)
offer a unique way to probe the hidden mass and motions
in our local Universe, and test different cosmological
models and theories of gravity. In this talk I will introduce
our new ‘SDSS Peculiar Velocity’ catalogue, ~30,000
unique peculiar velocities measured using the
Fundamental Plane of galaxies. This 7,000 deg^2
homogeneous sample comprises the largest set of
peculiar velocities produced to date, extends the reach of
PV surveys up to a redshift limit of z=0.1, and
complements the existing 6dFGSv peculiar velocity
dataset. I’ll discuss some of the challenges we found in
recovering accurate peculiar velocities at large
cosmological distances and with larger numbers of objects
than ever before, and the methodological improvements
these led too. I’ll then finish with some forecasts for what
can be done with the new SDSS PV catalogue on it’s own
and in combination with existing data, and how we intend
to push this even further with data from upcoming
spectroscopic surveys such as DESI.
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12:00 (AWST) / 14:00 (AEST)
Search for a variation of the fine-structure constant around
the supermassive Black Hole in our Galactic Centre
Benjamin Roberts

Abstract (click to expand)
Searching for space-time variations of the constants of
Nature is a promising way to search for new physics
beyond General Relativity and the standard model
motivated by unification theories and models of dark
matter and dark energy. We propose a new way to search
for a variation of the fine-structure constant using
measurements of late-type evolved giant stars from the
S-star cluster orbiting the supermassive black hole in our
Galactic Centre. A measurement of the difference between
distinct absorption lines (with different sensitivity to the fine
structure constant) from a star leads to a direct estimate of
a variation of the fine structure constant between the star’s
location and Earth. Using spectroscopic measurements of
5 stars, we obtain a constraint on the relative variation of
the fine structure constant below 1e-5. This is the first time
a varying constant of Nature is searched for around a
black hole and in a high gravitational potential. This
analysis shows new ways the monitoring of stars in the
Galactic Centre can be used to probe fundamental
physics.

12:15 (AWST) / 14:15 (AEST)
A Spectral Study of Type Ia Supernovae Host Galaxy
Environment with Hubble Residual
Mitchell Dixon

Abstract (click to expand)
Type Ia supernovae (SNe Ia) are important cosmological
probes for measuring distances in the Universe. There is a
need to better understand what drives the intrinsic scatter
after SN Ia light curve corrections and the impact of
environmental factors. SNe Ia in high mass galaxies
appear more luminous after corrections compared with
SNe Ia in low mass galaxies. We utilize SNe Ia host
galaxies identified by the Dark Energy Survey (DES) in the
five year photometrically confirmed sample, which have
been targeted by the Australian Dark Energy Survey
(OzDES) to obtain a spectrum and redshift for each
galaxy. We provide a spectral study by first stacking the
OzDES hosts by SN Ia Hubble residual and then utilize full
spectrum fitting techniques to extract galaxy parameters
(stellar population age, metallicity, mass-to-light ratio and
emission line fluxes) and probe any environmental
dependence. We find weak correlations with Hubble
residual and the stellar populations of the spectra,
compared with the stellar mass trend derived from
photometry. Interestingly we see a strong trend with
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positive (fainter) SNe after light curve corrections residing
in galaxies more affected by dust compared with the
negative (brighter) SNe. This suggests the significance of
incorporating reddening due to dust into current and future
SN Ia light curve fitting models to reduce intrinsic scatter
and improve their use in cosmological analysis.

12:30 (AWST) / 14:30 (AEST)
Developing Supernova Models for Cosmology
Applications.
Georgie Taylor

Abstract (click to expand)
Type Ia supernovae (SNe Ia) have secured their place as
important cosmological probes, with upcoming surveys
(such as the Legacy Survey of Space and Time on the
Vera C. Rubin Observatory) observing hundreds of
thousands of SNe Ia candidates. Currently, theoretical
models are unable to model SN Ia spectra with sufficient
fidelity, so empirical light-curve models based on observed
SN Ia data are crucial for extracting accurate distances. I
present an updated version of the popular SNe Ia model,
SALT2, and show how it can be used to improve
supernova cosmology results. I also discuss imminent
model developments, including an Australian-based
observation program to provide quality model training
spectra. These developments will ensure that a SN Ia
model is capable of meeting the needs of large-scale
photometric surveys like LSST in the future.

12:45 (AWST) / 14:45 (AEST)
How Many Elements Matter
Yuan-Sen Ting

Abstract (click to expand)
Ambitious Galactic spectroscopic surveys such as Gaia-
ESO, APOGEE, and GALAH have obtained high-
resolution, high signal-to-noise ratio spectra of hundreds
of thousands of stars, spanning large swaths of the Milky
Way. The high-resolution surveys provide detailed
chemical fingerprints for each program star, typically
measuring 15-30 elements per star. A key question to
these surveys is how many of these elements actually
contain independent information. It has long been
recognized that the ratio of alpha-elements to iron peak
elements is an important dimension of stellar abundance
variation in addition to overall metallicity. However, the
evidence on variations beyond the metallicity and alpha-
enhancement is mixed. Some studies of stars’ multi-
element abundance distributions suggest at least 5-7
significant dimensions, but others show that many
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elemental abundances can be predicted to high accuracy
from [Fe/H] and [Mg/Fe] (or [Fe/H] and age) alone. In this
talk, I will reconcile these seemingly contradictory results. I
will show that both propositions can be, and are,
simultaneously true. In particular, I will discuss, although
one could infer elemental abundances to high accuracy
with only [Fe/H] and [Alpha/Fe] elements, residual
abundances can display clear correlations between other
elements, which signal cannot be explained by only two
elements. I will demonstrate that cross-element
correlations are a much more sensitive probe of hidden
structure than dispersion, and they can be measured
precisely in a large sample even if star-by-star
measurement noise is comparable to the intrinsic scatter.
In short, many elements have an independent story to tell,
even for the “mundane” disk stars and elements produced
by core-collapse and Type Ia supernovae. The only way to
learn these lessons is to measure the abundances directly,
and not merely infer them.

AWST:
13:00 – 14:00

AEST:
15:00 – 16:00

Coffee/Lunch Break
Location: Refreshments

Mental Health and Wellness Session
Location: Main Room
Connect via Zoom 3
(https://unimelb.zoom.us
/j/85199387285?pwd=Y0wvWHFPbFQ0TFFNYW83TkVHbEw4dz09)

AWST:
14:00 – 15:30

AEST:
16:00 – 17:30

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

Parallel 1 Slack Channel
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(https://asa2021.slack.com/channels/jul13-tuesday-1400awst-
parallel1)

14:00 (AWST) / 16:00 (AEST)
The evolution of gas kinematics across cosmic time
Esteban Jimenez

Abstract (click to expand)
Galaxies evolve due to the interplay of internal and
external physical processes. Understanding their
connections with global properties and gas and star
kinematics can provide further insights in the complex
physics of galaxy evolution. We use the EAGLE
hydrodynamical simulation to study the evolution of gas
kinematics for a wide range of galaxy properties and
environments. We aim to connect this evolution with
relevant physical processes such as stellar feedback,
gravitational instabilities and mergers. In particular, we
analyse the evolution of the gas velocity dispersion as a
function of physical quantities that attempt to trace these
processes. Our results indicate that stellar feedback has a
significant impact on increasing the gas velocity dispersion
and that gravitational instabilities are the most important
drivers for turbulence at high redshifts.

14:15 (AWST) / 16:15 (AEST)
Angular momentum of gas and dark matter within haloes
Jie Li

Abstract (click to expand)
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Historical theory assumed that gas and dark matter (DM)
had identical angular momentum (AM) within haloes.
However, hydrodynamical simulations have challenged
this assumption – they find that AM of gas is larger than
that of DM. Internal factors (e.g. AM transformation) and
external factors (e.g. merger) can rearrange the orbits and
change the AM. This project aims to find the physical
mechanims which drive the enhancement of AM of gas to
DM. We select ~50000 haloes at z=0 in the non-radiative
hydrodynamical simulation SURFS and analyse the AM
evolution of haloes. We find that the spin parameter of gas
increases through the cosmic time while the spin
parameter of DM remains constant. We also analyse the
self-misalignment of gas and DM within haloes and find
that statistically, DM has more self-misalignment than gas,
which descreases the AM amount of DM. Finally, we set
up control simulations to investigate the internal factors
who may drive the AM exchange between gas and DM
within haloes. We find that the asymmetric shapes of
haloes can form torques inside during the evolutions, thus
a part of the AM of DM transfers to gas and enhance the
AM of gas.

14:30 (AWST) / 16:30 (AEST)
Disentangling the stellar population properties of bulges
and disks in SAMI cluster galaxies
Stefania Barsanti

Abstract (click to expand)
The formation of S0 galaxies is still an open question in
modern astrophysics. I will present my PhD work that
explores the formation of S0 galaxies in SAMI galaxy
clusters. I will show a new method to study the stellar
populations of bulges and disks separately, which
combines 2D photometric bulge/disk decomposition with
spatially-resolved spectroscopic data. Studying colours, I
find that the formation of S0 galaxies is primarily driven by
processes acting in the cluster core on the disks. Breaking
the age-metallicity degeneracy, I conclude that the redder
colour in bulges is due to their enhanced metallicity
relative to the disks instead of differences in age.

14:45 (AWST) / 16:45 (AEST)
Bridging the gap between stellar evolution and
gravitational wave events
Poojan Agrawal

Abstract (click to expand)
Massive stars play a critical role in the evolution of
galaxies and star clusters. Recent observations of the
latter have highlighted the need for systematic studies
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dedicated to probing the impact of massive stellar
evolution on the properties of stellar populations. In this
talk, I will present results from a rapid single stellar
evolution code which uses interpolation between sets of
pre-computed stellar tracks to evolve populations of stars.
Using interpolation on the data from different stellar
evolution codes, I will show how different physical
ingredients used in the evolution of stars, such as the
treatment of radiation dominated envelopes of massive
stars, can lead to significant differences in their
evolutionary properties. I will discuss the implications of
these differences on the evolution and interaction of stars
in binaries, and how it can impact compact binary mergers
and the predictions of gravitational wave events.

15:00 (AWST) / 17:00 (AEST)
Astrometry with MAVIS: Pushing Past the Limits of Gaia to
the Crowded Centres of Globular Clusters
Stephanie Monty

Abstract (click to expand)
High precision astrometry has entered a Golden Age,
ushered in by the Gaia mission and surely culminating in
the clearest 3D picture of the Milky Way to-date. The Gaia
satellite has been revolutionary in many ways and yet, as
a relatively small telescope, it is fundamentally limited in
its study of both faint and crowded sources. Adaptive
optics allows ground-based telescopes to operate at or
near their diffraction-limit, overcoming seeing limitations
and surpassing space-based telescopes purely by virtue of
their size. The Multi-conjugate Adaptive-optics Visible
Imager-Spectrograph (MAVIS) is an instrument being
designed for the Very Large Telescope Adaptive Optics
Facility. Equipped with MAVIS, the VLT will be the only 8m-
class telescope, ground-based or otherwise, to operate at
its diffraction limit (0.02 arcseconds) in the optical (550
nm). Designed with astrometry in mind, MAVIS must
deliver precision astrometry at the 150 micro-arcsecond
level, with a goal of 50 micro-arcseconds, the same
requirement as the 39m Extremely Large Telescope. To
verify this requirement will be met, we have created the
MAVIS Image Simulator (MAVISIM), an image simulating
tool to explore MAVIS science cases ranging from stellar
to extra-galactic science. MAVISIM accounts for three
major errors introduced by adaptive optics, including PSF
field variability, along with imager and detector
characteristics. In this first test of MAVISIM, we have
investigated both the astrometric capabilities of MAVIS
and a key science case for the instrument, the presence of
intermediate mass black holes (IMBHs) in globular
clusters. In this talk I will present exciting initial results
from MAVISIM showing that MAVIS will: i) meet its
astrometric requirements and ii) be able to detect the
kinematic signature of a central 1500 solar mass IMBH in
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the crowded central region of NGC 3201.

15:15 (AWST) / 17:15 (AEST)
Spurious collisional heating of simulated galactic disk by
dark matter halo particles
Aaron Ludlow

Abstract (click to expand)
I use idealized simulations of equilibrium stellar disks
embedded within spherical dark matter halos to show that
spurious collisional heating leads to a systematic increase
in the velocity dispersion of disk stars, and to an artificial
increase in disk thickness and size. This is a result of
collisional relaxation and is driven primarily by the coarse-
grained nature of simulated dark matter haloes, with little
impact from bulges, stellar haloes and disk stars. The
effects are determined primarily by the mass of simulated
dark matter particles (or equivalently by the number of
particles at fixed halo mass), their local density and
characteristic velocity, but are largely insensitive to the
masses of stellar particles. This suggests that the effects
of numerical relaxation on simulated galaxies can be
reduced by increasing the mass resolution of the dark
matter in cosmological simulations, with limited benefits
from increasing the baryonic (or stellar) mass resolution. I
provide a simple empirical model that accurately captures
the effects of collisional heating on the vertical and radial
velocity dispersions of disk stars, as well as on their scale
heights; I use the model to assess the extent to which
spurious collisional relaxation may have affected the
structure of simulated galaxy disks.

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

Parallel 2 Slack Channel
(https://asa2021.slack.com/channels/jul13-tuesday-1400awst-
parallel2)

14:00 (AWST) / 16:00 (AEST)
MINERVA-Australis: Two years of TESS follow-up
Rob Wittenmyer

Abstract (click to expand)
MINERVA-Australis at the University of Southern
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Queensland’s Mount Kent Observatory is the only
southern hemisphere precise radial velocity facility wholly
dedicated to follow-up of TESS planets. MINERVA-
Australis is a partnership between MIT, UNSW Sydney,
George Mason University, University of Louisville, Nanjing
University, UC-Riverside, University of Texas, and the
University of Florida. Observing time is also available to
the US community via NSF NOIRLab proposal calls. Being
fully robotic, we have been unaffected by Covid-19
closures. We have contributed data to the validation of 23
TESS planets. I give an overview and update of
operations, highlighting our recent mass measurements
for TOI-778 and TOI-1842. I also describe our new
photometric capabilities, aiming to validate small TESS
planets and to rescue planets from ephemeris erosion.

14:15 (AWST) / 16:15 (AEST)
Unveiling the final fate of exoplanets orbiting too close to
their host star
Jaime Andrés Alvarado Montes

Abstract (click to expand)
Ultra-short-period planets might have catastrophic fates
due to strong tidal interactions with their host star. To
better understand when these events occur, their tidal
evolution and interchange of orbital angular momentum
must be modeled. However, this poses a challenge as the
amount of tidal friction depends on the dissipative
properties of stellar and planetary interiors which are
highly unconstrained for extrasolar systems. By coupling
interior structural changes in the star and the planet
resulting from the energy released per tidal cycle, we aim
to simulate the orbital evolution of ultra-short-period
planets and the spin-up produced on their host star,
exploring the importance of including the time-varying
structure of the bodies into the inwards migration of
orbiting planets. For the first time, we allow the strength of
magnetic braking to vary within a tidal model that includes
photo-evaporation, drag caused by the stellar wind, stellar
mass loss, and stellar wind enhancement due to the in-
falling planet. We then use this model to calculate the
evolution of the orbital elements of the two exoplanets with
the shortest periods known to date, NGTS-10b and
WASP-19b. Contrary to previous work, with variations in
transit times of ~30 – 190 seconds over 10 years, our
model shows that such changes would be 90% smaller. In
addition, we found a method that uses the shrinking rate of
the planetary orbit to get some insight into the tidal
dissipation of the system. This work suggests that ultra-
short-period planets will undergo orbital decay in time-
scales that depend on the evolution of the internal
structure of the star, as well as the contribution of the
stellar envelope to the transfer of angular momentum. Our
findings imply that observational verifying of orbital decay,
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using present and future campaigns, will be significantly
more challenging.

14:30 (AWST) / 16:30 (AEST)
What do we learn from the obliquity of the youngest
transiting hot Jupiter?
Alexis Heitzmann

Abstract (click to expand)
After almost three decades of exoplanet discoveries, the
way short-orbit (less than a few weeks) gas giants (a.k.a.
Hot Jupiters, or HJs) come to exist is still puzzling the
community. Orbit obliquity, i.e. the angle between the
stellar rotation axis and the orbital normal of the planet,
can reveal misaligned orbits, imprints of potentially violent
dynamic interaction in a HJ early life. However, the orbital
obliquity angle of planets can change over billions of years
of tidal evolution, muddying the population and preventing
us from disentangling the true primordial orbits from which
hot Jupiter originated. HIP 67522 is a 17 Million year old
Solar analog that hosts two transiting planets. In particular,
HIP 67522b is a close-in hot Jupiter with an orbital period
of 6.95 days and a radius of 10.02 R⊕. In this talk, we
present our exciting results on the obliquity of HIP 67522b,
the last piece of the puzzle for this orbiting planet that will
deliver crucial insights on the formation history of the
commonly found yet mysterious HJs. We will discuss our
obliquity measurement from a series of spectroscopic
transits gathered over the last year, and our modelling of
the stellar activities that dominate the signals from this
young star.

14:45 (AWST) / 16:45 (AEST)
Observing Planet Formation
Christophe Pinte

Abstract (click to expand)
We still do not understand how planets form, or why extra-
solar planetary systems are so different from our own solar
system. Recent observations of protoplanetary discs have
revealed rings and gaps, spirals and asymmetries. These
features have been interpreted as signatures of newborn
protoplanets, but the exact origin is unknown, and
remained until recently poorly constrained by direct
observation. In this talk, I will show how high spatial and
spectral resolution ALMA observations can be used to
detect the kinematic signatures of embedded planet in
their discs, and discuss the implications on our
understanding of planet formation.
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15:00 (AWST) / 17:00 (AEST)
A pre-main-sequence star that’s chemically peculiar due to
its planet-forming disk
Simon J Murphy

Abstract (click to expand)
The early evolution of a star is intertwined with that of its
planets and protoplanetary disk. Recent results reveal that
some stellar chemical peculiarities arise from separation of
dust from gas in planet-forming disks. Thus stellar
composition build-up is linked to planet formation and disk
evolution, but many aspects of this remain unclear. Disk
evolution is thought to be rapid (3—5 Myr timescales), but
age estimates have previously relied upon the ages of
stellar associations, which can be unreliable because of
age dispersion within associations and episodic accretion.
Hence, the ages and intrinsic metallicities of
protoplanetary disks are rarely known precisely. I will
discuss recent results for the pre-main-sequence star
HD139614, where we use stellar pulsations to determine
an age to better than 10% precision. I will describe the
evolution of pulsation frequencies in pre-main-sequence
stars and how this allows masses and metallicities to be
determined in a degeneracy-free way, permitting stellar
associations to be dated with much better precision.
Finally, I will explain how a planet-forming disk has
resulted in this star being chemically peculiar.

15:15 (AWST) / 17:15 (AEST)
A Volume-limited Survey of M-dwarfs with ASKAP
Mark Edwards

Abstract (click to expand)
Radio emission from M-dwarfs is an important probe into
their stellar atmospheres and magnetic fields, and gives
insights into the potential habitability of exoplanets found
orbiting them. To date however, most of our understanding
of radio emission from these systems have been from
targeted observations of M-dwarfs with known magnetic
activity, leaving it unclear if these are representative of the
population as a whole. In this talk I will present results
from our volume-limited survey of M-dwarfs as part of the
Rapid ASKAP Continuum Survey (RACS), which covers
the Southern sky below a declination of +41 deg at a
frequency of 888~MHz. We crossmatched the RACS
catalogue with stars in the Gaia DR2 catalogue within
200~pc. We identified 21 radio-loud M-dwarfs, with 12
having no previously reported radio emission. Four of the
radio-loud M-dwarfs had no circularly polarised
counterpart in RACS, with the remaining 17 demonstrating
highly circularly polarised emission. We investigate the
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nature of the detected radio emission including using
follow-up observations from phase one of the Variable and
Slow Transients Pilot survey (VAST) and the Australia
Telescope Compact Array (ATCA). We discuss the
implications of our findings for future radio surveys, in
particular the full VAST survey.
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