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Abstract

At the cm wavelengths at which Fast Radio Bursts (FRBs) have been detected, associating an FRB with a single host galaxy requires an
Interferometer capable of real-time localisations with sub-arcminute spatial resolution in two dimensions. These localisations, achievable with
UTMOST-2D, will greatly enhance our understanding of FRBs. Designing a highly sensitive, wide field-of-view, low-cost receiver system on an
iInterferometer is challenging but critical in the effort to achieve the required localisation precision during blind searches and probe the faint and
bright ends of the FRB brightness distribution. Thus, a complete upgrade to the receiver system on the currently dormant North-South arm of the
Molonglo Radio Telescope is underway and being commissioned, and it is estimated to be ~12x more sensitive than the East-West Arm per unit
collecting area.
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Why Localise? How do we localise? Interferometry!

+* To learn about FRBs:
> Their nature

» Origins and progenitors 4 :
T _ v Large spatial
> Emission mechanisms Intervenin Y scale = rough
> Characteristic environments & host » Halo localisation
galaxies
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» Magnetic fields - weak, strong, there at Way
all? Increased spatial

> Where and when are the FRBs? resolution

s* To use FRBs as a novel exploration tool:
» Possible lab for extreme physics
» Combining RM & localisation
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> Intergalactic Medium (IGM) and halo RN s
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» Cosmology, perhaps? Dispersion
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2 How do we make our system sensitive and cheap?

Maximise
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— Future / Future Localisation Pipeline
= Instrumentation + First step: Localise!

East-West Arm North-South Arm <+ Quantify positional uncertainties

4x11.6 rn2 1.4x11.6 rn2 jﬁii%.; - Developments o0 Make images
“Module” “Cassette” mmmp \E% . * Phased rollout of  Pre-correct positions (module phase
~1/3 the area! § #w-:d commissioning tests: calibration)

- Module on test dish with
fixed beamformer

- Module on test dish with X

Aperture New 1.6 * New steerable beamformer il oy e

efficiency (1.6x improvement!) - Module on North-South arm < Pulsar data from Molonglo

System Toys EW Toys Ew /5 * Integrate N-S arm into voltage < ASKAP, ATCA, and VLA data
temperature (5x improvement!) capture system

The new system is projected to be ~12X more * Obtain phase calibrations for
sensitive per unit telescope area! each module

»» Calibrate source positions using
existing catalogues (e.g. SUMSS)
» Get positional uncertainties

Bandwidth 25 MHz 50 MHz

(effectively “15MHz) At least twice the bandwidth
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