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We are familiar with this....
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... but less familiar with this
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The Cosmic Optical Background

A. Cooray, [arXiv:1602.03512 [astro-ph.CO]]
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Some consistency checks

I Direct detection (Pioneer 10/11, New Horizons)

I Galaxy counts (Hubble Space Telecope)

I Gamma-ray attenuation from Blazars: redshift evolution
(HESS, MAGIC)
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The Cosmic Optical Background: foregrounds

T. R. Lauer et al., Astrophys. J. Lett. 927 (2022) no.1, L8

We look for a really di�use COB by excluding various known sources

This is what LORRI on New Horizons measured
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The Cosmic Optical Background

S. P. Driver et al., Astrophys. J. 827 (2016) no.2, 108

Counting galaxies allows to reconstruct the EBL from IR to UV

Disagreement with local EBL measurements in the optical
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Zodiacal light: a contamination source

Zodiacal light above the Very Large Telescope, Atacama desert
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So we understand everything....

T. R. Lauer et al., Astrophys. J. Lett. 927 (2022) no.1, L8

Latest measurements of New Horizons

roughly 50% more light than expected??
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Let's try to explain

B. Yue et al., MNRAS 431 (2013) 383 and MNRAS 433 (2013) 1556

I High-redshift galaxies (z > 5)? Not enough light, only 4%

I More intermediate mass black holes? It wouldn't explain the
abundance of supermassive BHs

I Only decaying dark matter is left XD
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Hint of eV-ish dark matter?

J. L. Bernal et al., Phys. Rev. Lett. 129 (2022) no.23, 231301

10



Let's go back to do what we know: γ-ray attenuation

A. Desai et al., Astrophys. J. Lett. 874 (2019), L7
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Wrong again??

J. L. Bernal et al., Phys. Rev. D 107 (2023) no.10, 103046
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Towards an ALP explanation of this excess

J. L. Bernal et al., Phys. Rev. D 107 (2023) no.10, 103046
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At this point....

I Indication of decaying eV-scale dark matter from EBL direct
measurement

I Indication of decaying eV-scale ALPs from γ-ray attenuation

Could it be true?

14



Light from Dark Matter ALP decay

O. E. Kalashev et al., Phys. Rev. D 99 (2019) no.2, 023002

The average light intensity is
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We use also anisotropies

δI (ω, n̂) = I (ω, n̂)− Ī (ω) =
∑
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alm(ω)Ylm(n̂)
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COB Anisotropy: observations
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where Pδ is the DM power spectrum and ε throughput function

I This formulation is valid for Cold DM and also for Warm DM

I We expect suppressed anisotropies on small scales in the
WDM case
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We want to observe in the orange, blue and violet
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For cold colors we expect stronger bounds: ALPs decaying at
smaller redshift, where there are more structures
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eV-ish ALP DM production mechanisms: summary

CDM

I Misalignment→ not easy for QCD axion

I Topological defects decay→ reasonable for ALPs

WDM

I Freeze-out→ very natural,
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This is the `freeze-out' case

I Freeze-in→ negligible contribution
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The role of the power spectrum
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WDM has a power spectrum given by (TWDM/TCDM)2PCDM
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Results about the anisotropies
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constant Γ ρ = 10−29 s−1 GeV cm−3. `Relic' is the hottest WDM
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A bit of context
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Constraints
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C O    M I C
I S P E R S

CA 21106

more info at https://www.cost.eu/actions/CA21106/
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Conclusions

THANKS FOR YOUR ATTENTION
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