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Where do FRBs come from?

We don’t know! Fast radio bursts (FRBs) are bright,
millisecond-scale duration radio emissions of unknown origin aris-
ing at extragalactic distances (Petroff et al., 2016). One of the
most fundamental open questions in the field of FRB astronomy
relates to the nature of their progenitors. FRBs show extremely
luminous coherent radiation of brightness temperature TB ∼ 1035

K, whose ∼0.1–10 ms duration confines their emission regions to
<30–3000 km (Bhandari et al., 2020).
Optical studies of FRB host galaxies show a wide distribution
of global properties being consistent with a number of different
stellar progenitor models (Bhandari et al., 2020; Heintz et al.,
2020). These models include (Platts et al., 2019):
• core-collapse or super-luminous supernovae,
• supernovae remnants; pulsars or magnetars,
• compact object mergers; neutron stars, white dwarfs or black
holes.

In recent years, the localisation of FRBs to host galaxies has
enabled exploration of the host galaxy population, which is the
crucial next step in understanding FRB progenitor models.
Do FRB host galaxies show different properties?

Host galaxies in the radio

Broadband spectral observations (1-20 GHz) can separate the
non-thermal and thermal emission to distinguish between FRB
progenitor models associated with more recent SFR activity
(core-collapse supernovae producing young magnetars) from
those that arise from an older population (compact object merg-
ers):
• thermal emission: in the radio is dominated by massive,
young stars and therefore probes more recent star-formation
on the timescales of ∼ 105 yr

•non-thermal: synchrotron emission dominates lower radio
frequencies (.10 GHz), and traces relativistic electrons in
supernova remnants age ∼ 107 yrs (Condon, 1992)

The nearby host of FRB171020

Thanks to updated astrometry methods and a now more estab-
lished DM-z relation (the Macquart relation, Macquart et al.,
2020), we have definitively localised FRB171020 to a nearby host
galaxy, ESO 601-G036 (HG171020). The global properties of this
source are given in Table 1. Figure 1 shows the 3σ localisation
region and a zoom in of HG171020. This source is close and de-
tectable at a broad range of radio frequencies (2-16 GHz) making
it an ideal candidate for an SED fitting analysis to characterise
its stellar properties. Analysis of this host galaxy will be
detailed in North-Hickey et al, in prep.

Table 1:Global properties of ESO 601-G036, the host galaxy of FRB171020 and
the range of properties for the host galaxy population.

ESO 601-G036 Host Galaxy Population
Hubble Type Sc Various
Redshift 0.008672 0.008672 − 0.66
FRB DM (pc cm−3) 114.1 114.1 − 760.8
SFR (M�yr−1) 0.13 0.06 − 8.06
Stellar Mass (M�) 9 × 108 1.43 × 108 – 6.12 × 1010

Figure 1:Left panel: Likelihood map of the localisation region of FRB171020 with each contour showing the 1, 2, and 3 σ region. Each candidate galaxy under a
cut off redshift of z=0.08 is circled and numbered according to their rank of most probable host. Candidate 11 (ESO 601-G036) is deemed the most likely as the
ones ranked above it are all at considerably higher redshifts than expected for FRB171020’s DM = 114 pc cm−3. Right Panel: Optical image of ESO 601-G036 from
SkyMapper (Onken et al., 2019) with 5.5 GHz (red) and 9 GHz (blue) contours overlaid of 3 and 5 σ.

We plan to continue this analysis to other FRB host galaxies
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