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z~6

Atek+18

Photometry

Observations of the bulk of the population of 
very high-redshift galaxies

A deep JWST survey with a time 
investment similar to the HUDF,  
will reach UV absolute magnitudes  
− 16 (− 15.5) at z = 10 (z = 7),  
two magnitudes fainter than the 
current HST observations
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z~6

Atek+18

Photometry

Observations of the bulk of the population of 
very high-redshift galaxies

Spectroscopy

Maseda+18

No information on the ISM: bright continuum needed
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GRB

Detection: gamma rays 
Pinpoint to SF galaxies at any redshift 
Bright optical/near-infrared afterglows

Adapted from ESO PR0813a

Tanvir+18

Enlightening the first galaxies with gamma-ray bursts
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z=3.97 

[Fe/H]=-2  

R>28.5 
Chen+ 2005; Starling+2005

HI(Lya)

Metals

Forest (IGM)

Ly-limit

HST/ACS

Enlightening the first galaxies with gamma-ray bursts
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ATHENAELT / TMT / GMT

ELT & ATHENA SYNERGY

Courtesy of the THESEUS & ATHENA collaborations
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Gamma-Ray Bursts Physics 
(F. Daigne’s talk)
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High Energy Transient Sources 
(N. Webb’s talk)
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• LIGO - Virgo - KAGRA - LIGO India 
• NSNS (rate: ?) ~ 15 times current volume 
• sky regions ~few/ten square degrees 

• GW alert 
Nearby or on-axis events —> “easy cases” 
Higher redshift (+ larger error region) —> ?

Gravitational Waves: Situation in >2025 (Phase Plus)

Too faint? Too many candidates? Only photometry?

adapted from Chornock+2019

LSST
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Situation in ~2035

3G instruments for GW 
EinsteinTelescope & CosmicExplorer

Rely on wide field space missions  
able to identify high-energy emission  
with good localization

Courtesy of M. Punturo
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Cosmic 
chemical 
evolution, 

Pop III

GRB accurate localization and NIR, X-
ray, Gamma-ray characterization, redshift

Neutral fraction of 
IGM, ionizing 

radiation escape 
fraction 

Star formation history, 
primordial galaxies

ELT TMT GMT

ATHENA

130606A

N

E

050904 140515A

ELT TMT GMT

THESEUS SYNERGIES



S.D. Vergani - Journée THESEUS - Paris, Sept.2019

r-process 
element 
chemical 

abundances 

Transient sources 
multi-wavelength 

campaigns

Localization of GW/neutrino gamma-ray 
or X-ray transient sources                    

NIR, X-ray, Gamma-ray characterization

Hubble 
constant

NS-BH/NS-NS merger 
physics/host galaxy 
identification/formation 
history/kilonova
identification

Accretion  
physics

Jet physics

Star formation

Einstein Telescope

ELT TMT GMT

LSST

ATHENA

SKA

THESEUS SYNERGIES



Communauté GRB bien en place grace à SVOM
Synergie entre communauté galaxies grand-z  et celle des 
GRBs reste à bâtir
Les scientifiques française ont l’opportunité de s’impliquer dans le groupes 
de travail THESEUS pour contribuer à la préparation du « yellow book » et au 
même temps nouer des contacts avec la communauté européenne 




