B e s s e e S INHE

e Zle 0N . ) - - Al . ] - Programme national,hautes- énergies

-y

2 'u. 4

-
Ecole Doctorale d'Astronomie & Astrophysique
d'ile-de-France

Credit: Anton Petrus Sofia Bisero - AG GdR Ondes Gravitationnelles - October 14th, 2024 PS L



Challenges in the research of the EM counterpart of next generation GW deteﬁtions
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Faint optical-NIR EM counterparts to be found within large error regions among a huge number of contaminants
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Large field of views and high sensitivities will be necessary -

for the EM follow-up R
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Photometric observations with facilities like the Vera C. Rubin Observatory, i
that will scan the sky with high cadence and unprecedented sensitivities,
will provide a lot of counterpart candidates




Spectroscopy: the bottleneck of gravitational wave

multi-messenger science

VLT/X-shooter
2.3 AT2017gfo

The spectrum of AT2017gfo:
important for the study of the physics of the phenomenon,
the environment, heavy elements nucleosynthesis

and for the KN identification
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The acquisition of multiple spectra at the same time can play a key role In
identifying and characterising EM counterparts
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- IFU a“d MOS with the Wid_e-ﬂeld'Spectroscopic Telescope' =
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lFU and M()S wnth the Wlde ﬂeld Speetroseoplc Telescope
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lFU and M()S wnth the Wlde ﬂeld Spectroscoplc Telescope i ._ WST -.

| , Ciedits: WST White Paper
= Stand alone scenario-

‘Galaxy targeted search W|th IFS v
. and MOS within the GW S|gnal g
error region - "3

- Synergy with optical-NIR
- photometric observations

~ IFS and MOS used to target the
counterpart cand|dates found by
optical-NIR surveys
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What are the propertles of ET BNS EM counterparts that are detectable W|th WST’? i
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~ IFU and MOS with WST: simulations
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ET WST Synergy R ‘ lyear of ET operations . | | | 10 years of ET operations
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ET- WST synergy

Simulations
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E'T- WST syn ergy

Simulations
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ET'WST synergy . GW alert — estimate of luminosity distance ahd 5ky IOCaIisatio_n
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ET-WST synergy = . GW alert —— estimate of luminosity distance and sky Ibéa_lisatio.n
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ETWSTsynergy

Galaxies in the BNS comoving volume* _
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E'T-WST synergy |
Galaxies in the BNS comoving volume*
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ET-WST synergy

Galaxies in the BNS comoving volume
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E'T-WST synergy |
Galaxies in the BNS comoving volume*
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ET-WST synergy

Galaxies in the BNS comoving volume
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ET-WST synergy

Galaxies in the BNS comoving volume:
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~ Conclusions and future prospects
- IFS and MOS with WST are well suited for the identification and characterisation of EM
counterparts of next generation GW detections

- - WST can be used both alone and in synergy with optical-NIR photometric observations

- In a stand alone scenario a galaxy targeted research can be performed, using WST ~20000 fibres
to cover the huge amount of galaxies expected to be found in the large error regions of GW signals

- With WST, KN can be unveiled up to z~0.4 and AB magnitude ~25

- GRB afterglows contribution is observable at high redshift for systems with small viewing angle,
up to ~15°

- This work can be adapted to make predictions tfor LVK 05, with"IFS and"MOS tacilities available at
the time of O5 operations

Sofia Bisero - AG GdR Ondes Gravitationnelles - October 14th, 2024
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