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Extragalactic backgrounds
Cosmic optical and infrared backgrounds: 
galaxy counts and direct measurements

Gamma-ray and ultra-high-energy cosmic-ray 
propagation on cosmological scales

Probe of synthetic extragalactic population 
models, intra-halo emission, 
the Hubble constant



Two and a half facts
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Modern Cosmology - a Critical Assessment,
M. S. Longair 1993

Jonathan Biteau

Current contributions of our field to cosmology:
see talk by Alberto Dominguez



Everything, everywhere, all at once
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See talks by Asantha Cooray and 
Simon Driver
Cooray ‘16, Driver ‘21

Dataset: partly from Hill+ ‘18

Code: adapted  from
Evoli ‘21

Database available on git here
Available on

Jonathan Biteau

https://ui.adsabs.harvard.edu/abs/2016RSOS....350555C
https://ui.adsabs.harvard.edu/abs/2021arXiv210212089D
https://ui.adsabs.harvard.edu/abs/2018ApSpe..72..663H
https://github.com/carmeloevoli/The_CR_Spectrum
https://gitlab.com/jbiteau.pro/the_multimessenger_extragalactic_spectrum
https://gitlab.com/jbiteau.pro/the_multimessenger_extragalactic_spectrum


Everything, everywhere, all at once… in a consistent manner
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see talks by Tod Lauer, Simon Driver, 
Rogier Windhorst and Lucas Gréaux

New Horizons

Hubble, 
Webb

HESS, 
MAGIC, 
VERITAS



Everything, everywhere, all at once
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Monopole intensity

Fluctuation intensity
see talk by Mike Zemcov

UV ionization rates
see talk by Vikram Khaire



Everything, everywhere, all at once

6Jonathan Biteau

Adapted from 
C. Harrison’s
thesis (2014)

Accretion: Non-jetted AGN

Ejection: Jetted AGN

Star formation: galaxies

http://etheses.dur.ac.uk/10744/


Synthesis models of all galaxies
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see talk by Vikram Khaire



What can we learn
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Back-of-envelope estimates



Upcoming facilities
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SphereX
+ IceCube+ Fermi-LAT

Future MeV 
satellite(s)?

CTAO KM3NetSKA

By 2027

SKAO Science verification begins

Scientific results from SphereX

CTAO supersedes HESS, MAGIC 
and VERITAS 

Near completion of KM3Net (2028)
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