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Introduction

• Precision cosmology: CMB, clustering & BAO, lensing, SNeIa, GWs, …
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Extragalactic Background Light

Saldana-Lopez+(2021)

• Aggregate of all emitted radiation

• Census of all emitters

• Hard to measure directly – Zodiacal 
light

• Other approaches (blazars, inference 
from galaxy counts, theoretical 
estimates, …)
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Measurements
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68% CL



COB excess

Lauer+(2022)

 

Confirmed by other teams/reanalyses!

Conselice+(2016)

Cooray+(2012), Zemcov+(2014), Matsumoto+(2019)

Yue+(2013)

68% CL



COB excess

Lauer+(2022)

Confirmed by other teams/reanalyses!
 

Conselice+(2016)

Cooray+(2012), Zemcov+(2014), Matsumoto+(2019)

Yue+(2013)

Bernal+(2022a)

68% CL



Axion and ALPs

 

 



Axion and ALPs

Adams+(2022); Snowmass
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Axion and ALPs

Adams+(2022); Snowmass
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ALPs contributing to COB excess

Bernal+(2022a)
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Bernal+(2021)

Korochkin+(2019)

 
 

 

95% CL



 

 

Biteau & Meyer (2022)

EBL photons



 
 

 
 

Hooper & Serpico (2007), Mirizzi+(2007), Hochmuth & Sigl (2007), de Angelis+(2007);               
Abramowski+(2013), Ajello+(2016), Li+ (2021), Jacobsen+(2022)

Gilmore (2012)

Dominguez+(2019)

Finke & Razzaque(2009), Abdollahi+(2018), Acciari+(2019), Desai+(2019)

Kalashev+(2018), Korochkin+(2020 a, b)
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Budget the EBL
 

Saldana-Lopez+(2021)

Mirocha(2014), Mirocha+(2017), 
Mirocha+(2018)

Cooray+(2012), Mitchell-Wynne+(2015)

 



Budget the EBL
 

 



Bernal+(2022b)

 

 

 

Best fit

 

 

Signif. over null

 



Bernal+(2022b)
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Favoring eEBL Favoring ALPs



Bernal+(2022b)

 

 

 

Best fit

68% CL

 

 

Signif. over null

 

Caution: log-log plot



Understanding the axion hint

Bernal+(2022b)
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Understanding the axion hint

Bernal+(2022b)
 

95% CL

 

 
 



Null case B

Bernal+(2022b)

 

 
95% CL



 

What is Line-Intensity Mapping?
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What is Line-Intensity Mapping?



Using LIM for cosmology

• Intensity traces density: cosmological information degenerate with astrophysics

• Limitations:

• Intensity maps are highly non-Gaussian: lots of information beyond P(k)

• P(k) only depends on 1st and 2nd moments of the luminosity functions

• P(k) mostly relevant for cosmology, but degenerate with some astro

 



Using LIM for cosmology

 

 



Using LIM for cosmology

 

 

P(k): best for cosmo, integrals of luminosity functions

VID: best for astro, integrals of clustering

Working on their 
combination & 

covariance

Sato-Polito & JLB (2022)



Contamination of intensity maps

 

 

 

 

total



Contamination of intensity maps

 

Breysse, Kovetz, Kamionkowski (2015)
Sun, Moncelsi, Viero, Silva (2018)

Lidz & Taylor (2016) Sun, Moncelsi, Viero, Silva (2018)
Gong, Chen, Cooray (2020) Cheng, Chang, Bock (2020)

Exotic radiative decays would be inadvertently detected as a line interloper!!

Creque-Sarbinowski & Kamionkowski (2020)



Effect in power spectrum

 

  

 

 
 

 

 
 

 



Effect in power spectrum

 

JLB, Caputo, Kamionkowski (2021)



Effect in VID

•  

  

No noise contribution included here! JLB, Caputo, Kamionkowski (2021)



Sensitivity in axion context

Bernal+ (2022a)

SPHEREx
HETDEX

95% CL



Conclusions
 



Back up slides



Explanations for the excess?

• Misestimation of the abundance of faint galaxies (extrapolated to estimate IGL)
• Intra halo light 
• Radiation from very bright early emitters, like direct-collapse black holes

• ALP decays

Conselice+(2016)

Cooray+(2012), Zemcov+(2014), Matsumoto+(2019)

Yue+(2013)

 

LORRI responsivity

 

 

Bernal+(2022a)



Budget the EBL
 

 

 

Bernal+(2022b)



 

Desai+ (2019);  Fermi-LAT (Ajello+, 2018)

68% 
CL



Axion and ALPs

Flitter+(2022)
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Bernal+(2022b)
Careful: log-log

 

 

 

Best fit
68% CL

 

 

Signif. over null

 



Exotic radiative decays

•  

 

 

 

 Traces directly the DM density field

JLB, Caputo, Kamionkowski (2021)



Challenges & improvements (LIM)

• Challenges:

• Astrophysical uncertainties: marginalization, break degeneracies

• Other contaminants: loss of information, potential biases

• Line broadening (currently testing BAO robustness against this)

• Reasons to be optimistic:

• Many pathfinders and experiments in the pipeline (and theory efforts too!)

• Other summary statistics

• Exotic decays:
• Extensible to other interloper-treatement, summary statistics, etc

• Multiprobe with galaxy clustering and weak lensing

• New info and checks through cross correlations, new strategies


