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How many short GRBs will THESEUS detect?

IRT localisation
~10 sGRBs

No IRT localisation

~30 sGRBs e Unambiguous host galaxy detection

- Results from the MOS, credit A.
Rocchi, ESA 5



How many short GRBs will THESEUS detect?

IRT localisation

~10 sGRBs
>950 extended
objects from:
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No IRT localisation mag
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~30 sGRBs

e Large number of galaxies is challenging for host identification

Results from the MOS, credit A.
Rocchi, ESA 6



How many short GRBs will THESEUS detect?

IRT localisation

~10 sGRBs

No IRT localisation

~30 sGRBs

Results from the MOS, credit A.
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Galaxy catalogues are incomplete

Multi-Object Spectrographs like WEAVE (WHT) and
surveys like LSST will help

Ground-based afterglow detection can help
/



Recover redshift on the ground

e Aim : determine fraction of optical afterglows observable by
ground-based facilities
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Simulation set-up

o Afterglowpy
o Python package for calculating GRB afterglows in the forward shock
model (Ryan et al. 2019)
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Simulation set-up
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Simulation set-up
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Simulation set-up

( p
Z Elec?trop energy Gj/ 2
Redshift . distribution index RO
€
Thermal ene?gy fraction
20 in electrons
Isotropic equivalent
energy SB
Thermal energy fraction
in magnetic field 9 .
d|_ view
Luminosity distance n Viewing angle from
Y, Circumburst density of ISM axis
3. Syncrotron
e Median values from Fong et al. 2015 Parameter ~ Value
D 243
€, 0.1
€g 0.1

n 29x%x103%cm




Simulation set-up
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4. Geometry

e Top-hat jet
e Skew-normal distribution from 2-10 degrees
e Peaking at 5 degrees (median from Fong et al. 2015)
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Simulation set-up
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Simulation set-up

4. Geometry

e 3 viewing angle scenarios
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Simulation set-up
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Simulated Light Curves
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Simulated Light Curves
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Simulated Light Curves
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Quantify ground-based successful follow-up

Footprints adapted from
Cmglee CC BY-SA 3.0,
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https://creativecommons.org/licenses/by-sa/3.0
https://commons.wikimedia.org/wiki/File:Comparison_optical_telescope_primary_mirrors.svg
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Spectroscopic limits
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Fraction of Detectable Afterglows - Photometric

Simulate short GRB
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Spectroscopic fractions
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Photometric limits - 30s integration
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Photometric limits - 1 hour integration
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Spectroscopic results - 1 hour integration
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Conclusions
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