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@ The ATCA as a “fast”

timescale monitormg facility

This talk will:

- Touch on CABB-era pulsar and short-
timescale transient science

-  Present science opportunities at
millisecond-minute timescales

And possible future capabilities that could
be afforded by the BIGCAT system
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(d) Type D, a fast sweep burst (Stokes V).
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‘ The (potential of) highime resolution
capability on ATCA

We have seen examples of science outcomes with
existent ATCA capability

Many of the science outcomes would have been
enhanced by high-time resolution ATCA capability

E.g. MeerKAT often used for follow-up of relatively bright sources
primarily because of its dual imaging + beamforming ability

In other cases, simultaneous Murriyang + ATCA observations
needed to be arranged — difficult to schedule

Ultra-high time resolution & high-precision pulsar “fold-
mode” not historically in ATCA’s wheel-house

Murriyang will continue to provide the highest-sensitivity pulsar
observations below ~5 GHz among ATNF fleet



@ The (potential of) higlime resolution
capabilityon ATCA

Proposal: use [spare] BIGCAT GPU capacity to form pulsar data products (search
and fold) using tied array beams

Options:
. Commensal imaging + beamformed pulsar products — similar to e.g. PTUSE
on MeerKAT:

would depend on having < 8GHz continuum bandwidth (e.g. 16cm receiver
will only use 2 GHz bandwidth)

. Pulsar data products on their own, e.g. multiple tied array beams

Science Cases
1.  Flexible timescale follow-up of Galactic variables and transients L |

2.  Sensitive, multi-timescale monitoring (e.g., active stars, interplanetary
scintillation, repeating FRBs)

3. An ATCA tied-beam pulsar survey at ~6 GHz?
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Many transients exhibit variability across multiple timescales

ATCA does not currently provide high time-resolution capability;
searching for “long-duration” (> 10s duration) transients is difficult
with Murriyang (single-dish gain variations)

ATCA dual imaging + beamformed mode would provide a solution

Science use-cases:

= Follow-up of variable pulsar candidates — e.g. eclipsing “spider” systems,
other exotic systems

= Measure pulse microstructure and interstellar dispersion from “long
period transients”

= Resolving fundamental emission components from active stars

= High-frequency followup of repeating FRBs and possible corresponding
persistent radio sources
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The challenge:

Pulsars with high dispersion measures are difficult to
detect due to scattering/pulse smearing, especially at low
frequencies — many have been missed in previous search
efforts (e.g. Lower et al. 2024, Wang et al. 2023)

The significance:

High DM pulsars, particularly those in the Galactic Center
and Bulge, scientifically important for studying phenomena
like the GC Fermi excess and testing relativity.

A high-frequency survey may yield low-hanging fruit:
A major pulsar survey of the Galactic Bulge at high
frequencies using multiple tied-array beams could be
enabled by GPUs (however, total capacity may be limited)



‘ Conclusions and the future

ATCA has played an important role in following
up and monitoring a wide range of Galactic
variables and pulsars

High time resolution capability afforded by
BIGCAT GPUs will broaden the scienctific
excellence possible with the ATCA

Have a science case? Contact us.
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e ATCA primary beam is ~11 arcmin at 5 GHz; Parkes PB is ¥4 arcmin
 ~8x FoV of Parkes

* Similar SEFD to Parkes at 8 GHz: ~48 Jy (vs. 43 Jy for Parkes): ATCA
survey speed > Parkes survey speed

* Parkes cannot make high-angular resolution maps

 MeerKAT cannot observe above 3.5 GHz; ATCA’s sweet spot is 5-9
GHz

e Ability of ATCA to rapidly follow up sources of interest is a strength
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