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Galaxy Evolution and Cosmology
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Galaxy counts, EBL. models, and
gamma-ray attenuation data agree
but direct detection tends to be at
larger intensities,
zodiacal light contamination?

1

Rest-frame Wavelength (pm)

10

Lauer+ 22 from New Horizons

100}

Dominguez+ 24 *

—— This Work (Saldana-Lopez+ 21)
Biteau & Williams 2015

ALy [nW nf Zsr Y]

®  Driver et al. 2016 (IGL)

@® HESS.
Desai+ 19 (GeV+TeV+IGL)
MAGIC+Fermi-LAT
VERITAS H

Wavelength  [um]




Extragalactic Background Light (Local)

ALy (A, 0) (W m™2 sr™1)

Saldana-Lope

z+ 21

This Work

Finke+ 10 (model C)
Dominguez+ 11
Hegalson+ 12

= Gilmore+ 12 (fiducial)

Desai+ 19
Driver+ 16
Schlegel+ 98
Hauser+ 98

> Lagache+ 00

Gorgian+ 00
Finkbeiner+ 00
Cambresy+ 01
Matsumoto+ 05
Bernstein+ 07
Matsuura+ 11
Matsuoka+ 11

| Zemcov+ 14

Mattila+ 17
Matsuura+ 17
Lauer+ 20

1

Rest-frame Wavelength (pm)

10

Postman+ 24 from New Horizons

Galaxy counts, EBL models,
gamma-ray attenuation data, and
now direct detection, all converge!
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EBL Measurements: Gamma-ray Attenuation

Extragalactic source:

e.g. Blazar

Blazars: AGNs emitting at all wavelength
with energetic jets pointing towards us.
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FERMI Telescope

Pair-production interaction

[Reverse of most known electron-positron }

annhilation process

Telescopes: Fermi-LAT and
Imaging Atmospheric
Cherenkov Telescopes

(IACTs)

llustration: Nina McCurdy & Joel Primack




E2dN/dE [erg/cm?/s]

EBL Measurements: Gamma-ray Attenuation
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EBL Measurements: Gamma-ray Attenuation

GeV data

TeV data
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Optical Depths
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Probability Density Distribution

Previous Results: Dominguez+ 19
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5 CANDELS fields,
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Latest Results: Dominguez+ 24
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Comparison on H Measurements
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Take Home Messages

1) After decades of research, different methodologies such us galaxy
counts, EBL models, gamma-ray attenuation data and direct
detection techniques are finally converging, at least in the optical, in
the estimate of how much light there is in the Universe.

2) HO from gamma-ray attenuation seems to be aligned
(although still at low significance) with the methodologies that
results in lower values, aka cosmological methodologies.

3) Really compelling synergies between high-energy astrophysics
and traditional astronomy.
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