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Description: Fast radio bursts (FRBs) are millisecond-duration extragalactic transient
events, so powerful that they can be detected after travelling more than half the age of
the Universe to reach Earth. Currently, the origin of FRBs is unknown, although lead
theories include young, rapidly rotating, and highly magnetised neutron stars; and the
merger of compact objects such as a neutron star and a white dwarf. Critically, the
frequency dependent time-delay induced as an FRB passes through ionised gas
measures the total column density of that gas. Known as the ‘dispersion measure’ (DM),
this delay allows FRBs to be used as probes of the structure of matter in the Universe.

The aim of this project is to use a world-leading code title “zDM” to model FRB data from
radio telescopes in the USA, China, South Africa, and Canada, as well as the Australian
Square Kilometre Array Pathfinder, to simultaneously determine the detailed structure
of matter in the Universe, and the properties of FRBs themselves. Specific questions
include: What is the intrinsic distribution of FRB host galaxies, and how does FRB
repetition bias our observations of it? Do FRBs trace star-formation, or is there a delay
before FRBs become active? Do FRBs come from one or two populations? The project
will be conducted in concert with the CRAFT Collaboration, which is centred on Perth,
Melbourne, and Sydney, but has extensive international collaborators in Chile, the USA,
Germany, and Japan. Collaboration with galaxy evolution and cosmology experts at the
University of WA is also possible.

The ASKAP radio telescope in Western Australia, where the relation between FRB
dispersion measure and redshift was discovered. This project will use data from ASKAP
and other FRB-hunting telescopes to uncover the properties of the FRB population. Image
credit: CSIRO



