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BNS beyorid the Local Universe with E i
' BNS detections -

BNS detections
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Redshift
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Larger volume of the Universe explored
Higher number of BNS detections

Faint optical-NIR counterparts to be found inside large error regions, among a
huge number of contaminants
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Spectroscopy the bottleneck of grawtatlonal wave
mult| messenger smence

.~ VLT/X-shooter
AT2017gfo| i&

The spectrum of AT2017gfo:

M - Important for the study of physics of

” g W‘" “ i i e the phenomenon, the environment,

‘ heavy elements nucleosynthesis
and for the KN identification

Y. A T The spectrum of SN2019wxt, a GW
el AR P (A Al T event counterpart candidate, then
FORS?2 (IR Y T | N _ o
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The acquisition of multiple spectra at the same time can play a key role in identifying and
characterising EM counterparts

Sofia Bisero - Atelier API - November 17th, 2023






e
» -

, L ; % DL VAT Ty - . AT . s e
.. .... . - . gyl . -_',. Sed'em P . w'ief _...‘\-."-"‘..n

FS and MOS with the Wide-field Spectr

- ~ o ~ . . s ey
’ '.. . : " . - » g T/ Y X . . ) » -
.. g . . P 5 ‘ey .. ~ » - . J = '
Bige s Ay - - - e 8 v sl g S e oo SN ’ - o) s¥rs B 5 .
4 L3 7 o Pawx, TARY N : . vy i ~.’.. A0 R . o . Y . .
) h S % > ‘. o 4 : : e ° v . . :
AL : L. . . . < - 3 .
P Vil 44 , : < o ¢ & < 4 .
J : » - Q o » » " . .
e . . ke AL 7 v > :
. . i y . _ s . - P
. o . ’
ot : & ) = PN . - - . <
. - .“ -' 5 . e AT 1 o ’s y ’ . Az el's 7 mr s
Mt =g . ' e va ) oo : -. . > ..
: - - . ? o . : ! 2 : -
. ANy . . N T . .
. - Cos 3 " . e . _ - " [F - N 1 . : ok .

- - . » .' » . » » . P, e

’

in construction
planned
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Large field of view and high multiplexing- .

B 2 2 ; MegaMapper

—quipped with both IFU andfibres.(MOS) 4
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IFS and MOS W|th the Wlde fleld Spectroscoplc {felescope

SClence casé “WST ET synergles for BNS =
| multi-messenger observations” o .f | ;‘ o in operation

in construction

within the WST Time Domain Workmg GrOup . 2 O planned

WST
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Multimessenger Observations | ¢ 7 /00
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IFS and MOS W|th the Wlde fleld Spectroscop|c {felescope

Stand alone scenarlo ,

e e e oo s T R Galaxy fargetéd search with IFS |
- Two ways to use WST for —I\/I counterpart detectlon & ohd MOS within the GW S|gna|

characterisation and |dent|f|cat|on L EaG :

. efror reg|on

Pl: Roland-Bacon (CRAL)

— .
e,

IFS 3x3 arcmin?

IFS 0.25 arcsec
sampling

Dead zone

| . Synergy with optical-NIR

IFS mosaic 9x9 arcmin2 photometric observations

IFS and MOS used to target the
counterpart candidates found by

optical-NIR surveys
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ET S|mu\at|ons

- explore the detectability and characterizations with WST of the EM counterparts of ET BNS

¢ | .ﬂ ’f_ ‘ﬂ = - | - - . :
®- analyse how the régult?ﬂ’e"'ﬁend on the observable properties of the population of ET BNS,
such as their distribution in redshift, viewing angle or sky localisation uncertainty

- analyse how the results depend on the intrinsic properties of ET BNS, such as NS EoS and
the component mass distribution
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BNS populatlon it el o EIVI counterparts

- AT2017gfo-like KN

- theoretical KN

- GRB afterglows

one 60 minutes exposure

sky localisation < 100deg?
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BNS populatlon G el EIVI counterparts

- AT2017gfo-like KN

- theoretical KN

- GRB afterglows

one 60 minutes exposure

sky localisation < 40deg?
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1 year of ET operations - = .. .. & ... 10yearsof ET operations .
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1 year of ET operations -+ .. .. 2& = ... 10years of ET operations

WST IFS - t =12.15hrs ' WST IFS - t =12.29hrs

ET-WST synergy

~ 1 parent KN population 1 parent KN population
Pre||m|nary resu|ts ' | . crv ooy BN 3<SNR 13.04% , 3R 19.93%
’ M ' > B 5<S? : 18.79% <SNR<10: 23.25%
. N o S T . — €> 10°428.73% _ 6 R > f0: 33.03%

00

Q
M=
o

Detectable fraction
Detectable fraction

—
N

O
o

White: ET BNS
detections

0.0

WST MOS -t =12.29hrs

Colored: WST .. &%
detections -

1 parent KN populagion 1 parent KN population

BN 3<SNR<H: 16%3Y . BN 3<SNR<H: 17.25%

A 5<SNR : 11.967 A 5<SNR<10: 13.93%
R EEE SNR > 10: 9.23%

AT2017gfo KN model
S|opouwl |[eollaioayl N

00

o
N
o)
Detectable fraction

Detectable fraction

e

0.00 0.05 0.10 0.15

redshift redshift

Sofia Bisero - Atelier API - November 17th, 2023 BLh gaUSSIan



ET-WST synergy

Preliminary results S e Cha e Comparison with Rubin

WST IFS red - t =12.29hrs 3 WST MOS red - t =12.29hrs
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Preliminary results
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- IFS and MOS with WST are well suited for the identification and characterisation of EM
counterparts of next generation GW detections

- With WST, KN can be unveiled up to z~0.4 and AB magnitude ~25
- GRB afterglows contribution is observable at high redshift for on-axis systems

- An optimised observing strategy is necessary and it has to be prepared well in advance of
= [ operations: we consider to use WST Iin a stand alone scenario and in synergy with
optical-NIR photometric observations

- This work can be-adapted to make predictions for LVK 05, with [FS and MOS facilities
available at the time of O5 operations
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