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With this work we aim to investigate if the demographic of SGRBs can be

used to constrain the main characteristics of the delay time distribution
(DTD) of neutron star mergers (NSMs).
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Gladders et al. (2013)
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Extract M;,, from the MDF
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Greggio et al. 2027 have developed an analytical DTD for NSM

Slope of the power-law distribution of separations:
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Rysm(t) = kg ays j SFR(t — 1) fysm(7) dt
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ANs j SFR(t — 1) fysm(7) dt
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Number of neutron stars
progenitors per unit mass in a stellar generation
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Redshiftt evolution of the NSM rate
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Fraction of NSMs in late-type
galaxies
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Fong et al. (2022) have presented a census of the 90 SGRBs observed
from 2005 to 2021 that have an association with an host galaxy.

GRB150101B GRB200522A
Magellan/IMACS r-band HST/WFC3 F125W

SF: 85.3%

©

FOng et al. (2022) ———— NUgent etal. (2022)

GRB211023B GRB160411A -
Gemini/GMOS i-band Magellan/LDSS r-band Nugent et al. (2022) used spectroscopy and optical and

near-infrared photometry to characterize the stellar
population properties of the host galaxies of SGRBs.

@

~ 85% of the population of
hosts are star forming galaxies
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The fraction of short-GRBs observed in late-type galaxies favors DTDs with a fair fraction of prompt events.

We notice that a similar indication is obtained from chemical evolution models.
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Future (with GRBs)
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Future (with GW)
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Summary

Assuming that NSMs are the progenitors of SGRBs, we compare our theoretical curves with the redshift
evolution of the rate of SGRBs computed by Ghirlanda et al. (2016). This constraint favours DTD with
[ = —1, as found in Greggio et al. (2021)

Adopting the current estimate for the rate of NSMs in the local Universe, we estimate that 0.3% of
neutron star progenitors living in binary systems with the right characteristics to lead to a NSM within a
Hubble time. We found a weak dependence on the DTD parameters 8 and 4,,,;,,

We find that the fraction of SGRBs observed in star-forming galaxies favours DTDs with a fair fraction
of prompt events (8 = —2/-3)

The evolution with redshift of the fraction of NSMs in star-forming galaxies depends on the criterion
used to define them and on the DTD. Current empirical estimates of this trend (Nugent et al. 2022) are
affected by large uncertainties caused by the poor statistics so that all our models are compatible with
the data. Larger datasets will allow exploiting this trend to constrain the DTD
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