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High level view of ATNF Science into the future
Cath Trott
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Science!

Solving the puzzle of long peric

Lee and colleagues used ASKAP to detect a new 6.45h LPRT, a re
remnants exhibiting a high degree of polarization and coherent e
pulses and interpulses suggest that the origin is a neutron star,
crucial piece of evidence in our understanding of long-period rac
neutron stars."
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Anderson and colleagues used the rapid response trigger mode they de
take the earliest radio observations of a Swift-detected Short gamma rz

2025 Frontiers of Science Awa

Prize-winning fundamental tests Intsmatonal Congressof Basic

Kramer and colleagues used precision measurements of a double pulsar system to constrain
higher order gravitational effects, including strong tests of Einstein's Gravity, using Murriyang

and an array of international radio facilities
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the cataclysmic merger of two neutron stars.

GRB 230217A 5.5 and 9 GHz light curve
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Einstein Probe x-ray fl:

Archive science: 2520h with Murriyang for radio

anomalies

Zhang and colleagues used a suite of ground-based multi-wavelength facilities, including
ATCA, to understand the origin of an intense 12 second x-ray transient detected with the

Einstein Probe space telescope.
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The Early Radio Afterglow of Short GRB 230217A

G. E. Anderson, G. Schroeder, A. J. van der Horst, L Rhodes, A. Rowlinson,
A. Bahramian, 5. . Chastain, B. P. Gompertz, P. J. Hancock, T. Laskar

Earliest measurements sGRB to-date

X-ray detection

Yang and colleagues used the power of machine learning to detect anomalous signals from
2,250 hours of data from the Murriyang archive. More than 200 anomalies were detected that
could warrant follow-up observations.

for i radio ies using
i reduction
Van, Hobbs, Zhang. Zic, Toomay, L, Wans, D, Wu

A fundamental astrometric catalogue: global
VLBI sets the reference frame

Petrov and Kovalev analyse decades of VLBI data across global networks, including the
Australian LBA, to present the Radio Fundamental Catalogue, almost 22,000 sources used

define the celestial reference frame to high precision.

Radio Fundamental Catalogue
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Corrections between single and dual-band fit:

The Radio Fundamental Catalogue

Petrov & Kovalev
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What is | SKAOW era

AScience § The Australia Telescope he resolution of

AScience @B National Facility from

Alnnovatioll now to 2035 nting SKLRow with
science | future facilities

AData archives ASupporting the community

through computing and
algorithm development

AMitigating risks of RFI

ASoftware, catalogues,
databases
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What 1s ATNF Science”

AScience with ATNF facilities
AScience with external facilities

Alnnovations in how to do
science

AData archives

ASoftware, catalogues,
databases

Vision In SKAow era

Almproving the resolution of
SKALow

AComplementing SKRow with

current and future facilities

ASupporting the community
through computing and
algorithm development

AMitigating risks of RFI
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Science and technology stratesps)

A CSIRO vision to remain the trusted national science agency, do work that has
positive impact on Australians, and bridge fundamental andweald problems

A Science and technology go haimdhand at ATNF

A Technology program is the cornerstone of the ATNF and is internationally
recognised

A Two interlinked strategies for Science and Technology path forward
A Growing lowfrequency astronomy

A Capitalisingn Australia's investment in SKAOslocation with SKA.ow, and
CSIRO's partnership



capabMﬂes:
BIGCAT andryoPAF

Commissioning now! Coming online for shared risk observing in APR2025 semester

l dz2GNI Al Q& bldAz2ytt {OASYyOS 1 38yode




@

BIGCAT

ABroad backend
AFlexible and responsive
Almproves spectral line

capabilities
AMore capable rapid response
modes
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CryoPAF

ABroad backend

AVery low system temperature
AHigh sensitivity + survey

Speed

CryoPAF system temperature measurements
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ASKAP SSPs and future

ADeliver science data to ASKAP surveys

AMaximise science from ASKAP

AKey Capabilities project: improve calibration tim
Improve astrometry

AShowcase capabilities of a PAF interferometer
¢ forward look to SKA

AShared observations with SKAw AAs
¢ similar FOV and resolution
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Australian LBA and beyond

ASouthern hemisphere facilities
Africa/Australia baselines (SHAd+)

AConnection to Asi®acific region

ABroad band VLBI

pe

AWidefield VLBI
AMulti-phase centre VLBI

I CSIRD radio telescopes
() CSIRD managed NASA teloscopes
Kath d @ University of Tasmania telescopes
teless @ Auscope telescopes
® Jawoyn Country O site of Auscape and Universt

of Tasmania

%g!.lralja Telescope
) mpact Array
mnga radlnrrwlﬁwl’e @ Gomeroi Country
® © Mopra radio telescope
Gamilaroi Country

rkes radio telescope, Murriyang
juri Country

Hobart radio telescopes O
Paredarerme Country
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LAMBDA36 Narrabri Technology Demonstrator

A Technology demonstrator project on the path to LAMBDA
A 36-element array of SKALA dipoles located at Paul Wild
Observatory

Aims (202582027):

A Provide a test system for backend technology
development and testing

A Provide a test system for obtaining beamformed and
crosscorrelated data

A Offline correlation with SKA/precursor station for VLBI
single baseline demonstration

A All-sky observations
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Looking to the future; community engagement++

Q late 2024 Q 2025
i Lowfrequency VLBI Science Day i ASA ASM Town Hall
. ASKAP future pathupcoming in

2025

. ATCA Science Day , Decadal Plan 2028035
O yesterday ¢ 2026:2035
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The S&A
Postgraduate
student program

Robert Hollow
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S&A Postgraduate Student Program

AStudent Symposium this week, Friday 11 April.
AConducted a student survey.

AProgram webpages updated and information streamlined for new

ATNF websitenttps://www.atnf.csiro.au/aboutatnf/students
careers/postqrad/



https://www.atnf.csiro.au/about-atnf/students-careers/postgrad/
https://www.atnf.csiro.au/about-atnf/students-careers/postgrad/
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Postgraduate Student Symposium

AFriday 11 April

Aln-person in Marsfield plus online
A16 student talks

ADiscussion time at end

Please join Iin!



@

Student survey

A21 responses, ~ 2/3 of students

AUpdated demographics and information on facilities used. Sites
visited

AMostly positive views but wide variation as to level of
connectednesg may be geographical or institute based?

AFeedback for improvement is guiding our response and
development of new initiatives.



3. Which, if any, of the following facilities do you use as part of your degree? (Tick all that apply)

& ATCA 5
® ASKAP 11
& Murriyang (Parkes) ]
& LBA 1
® Mopra 2
& MeerkKAT 6
& MWA 4
& FAST 0
® AlLMA 2
& VLA 2
& GEBT 0
® WsT 0
@& Effelsberg 0
® Molonglo 1
& Other 0

=
LN
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17. What are the main benefits for you by being part of our Postgraduate Student Program? Mare details

Latest Responses

2 _I "being exposed to the wider astro-community”
"Access to Mopra which is an excellent instrument, access to ATNF experts and also... "
Responses "There are many benefits and I'm very grateful. | feel like one of the family at CSIRO..."
9 respondents (45%) answered Access for this question. O Update

funds and access not only in ATNF

people university

ATNFstaff travel Access CSIRO CSIROCO  thanks to CSIRO

radio school ~r
ATNF experts — visits to CSIRO
ATNF facilities 5. aqs to facilities  CSIRO researchers

Access to data ATNF supervisor

Access to Mopra
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20. How well is the ATNF doing in ensuring your work if visible to CSIRO staff and the wider community? (Overall, on a scale of one ore detail
are detalls

to ten stars, one being lowest)

Level 10 S 4
Level 9 oo 1
Level § 3
648 Level 7 aEM N 3
’ Level 6 EE—— 3
Level 5 EE—
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Level 3

Average Rating

Level 2 o 1

Level 1 . 2
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21. How included do you feel in our Postgraduate student program?

6.71

Average Rating
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18. How could we improve our Postgraduate Student Program? More details

Latest Responses
1 0 "l think it is a well provisioned program, no real suggestions"

Responses "It's a very big ask, and I've mentioned the same thing at Western Sydney Uni wher... "

7 respondents (70%) answered students for this question.

preliminary test ., /.ot students

: new studentstudents from my own university
mentorship program PhD students

St“d ents CSIRO co interaction between students

student program goal of the program

EMU team ,,ostgraduate students

postgraduate program ATNF facility different students
communication between the students student body student committee
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22. How beneficial is our Postgraduate Student Program for you? Mare details

Level 10 o 10
Level 9 o 1
Level 3 S 2

8'05 Level 7 SIS 2

Level 6 oo—— 2
Average Rating

Level 5 emmm— 3
' B B 8 5 5 8 I Itk vl a

Level 3 o 1

Lewvel 2

Level 1
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Some ideas

AWill discuss with students, but also appreciate ATUC advice
o More visibility of the students in staff messages
0 S&A News page
o Have a monthly slot available for science taB$, N5 S NJ 0 d
0 Encourage participation in Cross Country Catckigd,earnium
0 Moving fromMattermostto a Slack channel
0 Yearlysymposium
o Other service/training opportunities



@

Observatory visits

AKeen to encourage and RN
support student visit$o R
observatories Y

Adepends orbudgetary &
logistical constraints

Aunlikely at present to increase |
the $5ktravel allowance.
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Status of the ASKAP SSPs and forecasting
survey rates
Vanessa Moss

(7 + 3 minutes)



ASKAP Survey Projections

Status of the ASKAP SSPs and forecasting survey rates

Vanessa Moss
On behalf of the ASKAP Operations team

IMAGE CREDIT: A. CHERNEY



Contextual background

o Despite the official start of full surveys in May o o o (o | ] ] i i i

2023, most SSPs have been negatively affected = ===l = oo isuon |
o e e o b [ | i i o |

by delays in surveys starting or progressing = 5 | A e
. . . . - L&@amgg it i M i i

* The major cause for this was the disruptive o 5 |
transition to Setonix (and loss of Galaxy),
leading to significant delays and interruptions w ! ! !

o Other issues include dynamic environmental s oty i e
factors (e.g. ducting, solar interference), and » — ;
absence of required processing functionality 0L O 11 O %

e As of the last six months, there have been —
significant improvements in processing il | L L L
throughput, removing the main blocker Ty YT

ATUC Meeting (V. Moss) IMAGES: SOLAR INTERFERENCE, DUCTING EXAMPLES
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Survey projections:

o Given the accumulated effect of delays, there
have been requests from some SSTs regarding
impact on surveys and timing of allocations

o Experience to date suggests that detailed

forward projection (months to years) will have

large error bars, due to combined effects from
high-impact disruptions and the dynamic
shifting of priorities / field availability

based on explicit assumptions, and 3) assess
over the next 6 months to adjust as required

purpose

Goals: 1) simulate impact of different scenarios
over a near-term time frame, 2) forward-project

3.1.2. ASKAP data processing

The ASKAP conhnuum Survey Sclence Teams have raised recurring concerns about progress
towards imaging to meet radio best (e.g. CLEAN
boxes/masks; broadband, joint-Stokes cube i i persist about
whether the ASKAPsoft pipeline, in its current form, is maintainable, extensible, portable, and
adaptable enough to support rapid capability development. While the ASKAP Key Capabilities Project
aims to address some of these gaps, there is concern within large teams about allocating resources to
develop functionality already available in high-performance packages like WSClean, given
ASKAPsoft’s limited broader community uptake.

Conduct a ibility study over the next six months to evaluate the benefits of
ing ASKAPsoft-specific imaging versus adopting widely supported ‘off-the-shelf’
solutions, which are alrsady available. Additionally, consider a targeted assessment of the current
pipeline's for i with external calibration and imaging tools to enhance
development timelines where practical.

3.1.3. ASKAP survey timelines

There is a strong desire among the continuum Survey Science Teams for greater clarity on ASKAP's
survey execution (Imehnes especially given the recent increased prioritisation of spectral line
observations, pi from solar and Guest Science Proposal time
allocations. A high-level, forward-looking simulation (rather than projections based solely on historical
observation rates) would be valuable for understanding the range of possible project completion
timelines, and the impact of emergent delays (including those due to issues outside ATNF) or
scheduling pressures. This would support essential planning for data release schedules, funding
applications, and timelines for student projects and postdoctoral appointments. ATUC views
developing such timelines as a key component of large-scale survey science with ASKAP.

Recommendation: Within the next six months, develop and share a high-level simulation model to
estimate realistic survey completion date ranges. ATUC recommends updates to this model each
semester, to incorporate evolving priorities and operational impacts, providing teams with a structured,
realistic timeline where feasible to guide planning and resource allocation.

3.2. Standardisation of ATCA Usage

ATUC received pre-meeting user feedback about the barriers to obtaining science-ready data from
ATCA. A possible solution is to maintain a pool of experts willing to assist, and to use their expertise to
design and ion of ATCA ing and data akin to the d

in place for many astronomical facilities. To initiate this, ATUC suggests that the ATNF gather and

unify the existing ATCA software tools (from volunteer experts, either already in the public domain or
donated for this purpose) such as automated observing scripts and reduction pipelines. To start this
process, ATUC proposes to include this topic in the ATCA science day meeting (section 4.2), and will
assist in issuing the call for the relevant experts to participate.

Recommendation: ATNF to create and endorse a standardised ATCA data pipeline, for both archival
and future data, which users can employ to achieve minimal radio continuum science-ready data
products.

ATUC Meeting (V. Moss) LINK: HTTPS://WWW.ATNF.CSIRO.AU/MANAGEMENT/ATUC/20240CT/ATUC-20240CT-SUBMITTED.PDF



Near-term projections

Results from indicative simulations







