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Some numbers

- First reported detection: in 2007 FRB 010724 (Lorimer Burst)
- First localisation & distance from host galaxy: in 2017 for FRB 121102A

Progression
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Current Status (as of May 2025): host identified for ~1/6 FRBs

* 137 localised FRBs: 115 one-offs & 22 repeaters
* Afew have photometric redshift

8 have no redshift

* 4 without identified hosts

Large variety of nature of the host



Publications on samples of FRB host galaxies
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Spiral galaxies: FRB 201124A

Magnetar in hyper-accreting X-ray binary in a gas nebula

1999 bursts In 54 days (Xu et al., Nature 609, 685)
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Bruni et al. (2024, Nature, 632, 1014)
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Spiral galaxy z = 0.0978
Stellar mass: log (Mx/Me) = 9.98

Metallicity: 12 + log(O/H) = 8.7
SFR = 0.4 M@ yr-' (from Balmer decrement)

SFR = 3.4 M@ yr-' (from radio)



https://www.nature.com/

Dwarf galaxies: FRB 121102A

With 157 days period @‘&&

.

Tendulkar et al. (2017)

Marcote et al. (2020, Nature, 577, 190)

Dwarf galaxy
Stellar mass: log (M«/Me) = 8.15
SFR =0.8 M@ yr-1
Metallicity: 12 + log(O/H) < 8.4
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In a globular cluster: FRB 200120E
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Near massive galaxy M81
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Stellar mass: log (M«/Mw) = 5.77
Metallicity: log (Z/Ze) =-1.74
E(B-V) =0.2

Kirsten et al. (2022, Nature, 602, 585)




In mature and massive galaxies:. FRB 220509

Initially identified as an elliptical

Sharma et al. (2023)
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Then as a barred spiral
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Bhardwaj et al. (2024)
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Post star-burst z = 0.0894
Stellar mass: log (M «/M@) = 11.1
SFR = 0.08 Mg yr-

Law et al. (2024)




Or distant and faint galaxies: FRB 210912A

B host known

No host, fainter than any FF
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- Macquart relation (DM vs. Redshift) =— 1 <z < 1.8

50 AB mag limit:
R =26.7

- But large radio fluency 69.9 Jy ms (lower 2)

Marnoch et al. (2023)

Ks = 24.9




Redshift determined for 129 FRB host galaxies
1 from is the FRB in the Milky Way

20.0 Number of FRBs with redshift: 129
Median redshift: 0.192
17.5 Mean redshift: 0.238
Number of repeaters: 22
15.0 Median redshift: 0.125
Mean redshift: 0.187
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Stellar mass distribution of FRB host galaxies
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Determining host parameters in a homogeneous way
Star formation rates of FRB hosts
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Determining host parameters in a homogeneous way
SFR vs. stellar mass of FRB hosts
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Determining host parameters in a homogeneous way

Optical extinction vs. stellar mass of FRB hosts
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The whole sample of FRB hosts

Comparing with host galaxies of other transient events

- Short GRBs
* Long GRBs
- CC-SNe

- SNe la
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(Long GRBs from the X-shooter sample, Kruhler et al. 2015)



FRB hosts against hosts of other low-z transients

Specific SFR vs. Stellar mass (objects are binned)
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Adapted from Nicastro et al. (2021)



Cosmic rates: FRBs vs. gamma-ray bursts (GRBs)

Pseudo-redshift from electron dispersion measure (DM) for 439 one-off FRBs
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Conclusions

- All localized FRBs have a detected host, but one

» Total number of FRBs with known redshift & host: 128+1

- Interval (median) redshift: 0.00 — 1.35 (0.192)

- Many hosts are spiral & star-forming galaxies

- No significant differences between repeating-FRB hosts and one-off-FRB hosts

- Comparison with other low-z transient host populations do not show remarkable
differences (but SN la)

- Number of localizations (hosts) will increase tenfold within the next few years

» To support this progress, we have created a database; we plan to make it publicly
available

* One goal: is repeater host population different from one-off host population?

The End



