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What is the extragalactic 

background light?

 Radiation emitted by stars and cosmic dust throughout the 

whole lifetime of the Universe at ultraviolet, optical and 

infrared wavelengths 

 Spectra has two maxima

 Hard experimental problem



I. Contribution of stars

- Initial mass function

- Star formation rate



II. Contribution of dust

Characteristics:

► Lifetime

► Size

► Density

► Star formation efficiency

► Optical density

► Optical density slope

Star formation in giant molecular clouds



Energy balance equation

Dust spectra of the cloud



III. Contribution of polycyclic 

aromatic hydrocarbons





Data

LOWER LIMITS UPPER LIMITSDIRECT
From galaxy counting:

► Hubble ultra deep field

► Subaru
► Spitzer

► Herschel

► BLAST

Direct measurements with 

subtraction

► COBE/DIBRE
► COBE/FIRAS

► Akari

► ESO VLT/FORSE

Zodiacal light is neglectful

► Pioneer 10/11

► COBE/FIRAS



Parameters of the model

Global 
parameters

Parameters of 
giant molecular 

clouds

Parameters of 
dust particles

Parameters of 
initial mass 

function



Exploring the parameter space

Vary parameters with MCMC

Model

Constraint





Comparison with observations

GMC in Milky Way Model

Size (pc) 2.5 - 100 6.1 +1.4 -1.2

Lifetime (Myr) ~10 6.0 +8.5-3.6

Dust density (m-3) ~10 6.9 +-2.0

Optical depth at 5500 Å ~0.7 0.47 +-0.24

Optical depth slope ~1 0.59 +0.57-0.21

Cloud efficiency ~2 % 3.5 %







Conclusion and results
► New flexible EBL model was built

► Estimates of astrophysical parameters of the EBL were 

obtained 

► Normalization factor of the SFR is constrained in the 

range 1.01 < C < 1.69 at 68% C.L.

► Slope of the distribution of the massive stars is 

constrained in the range 2.05 < aimf< 2.44 

[2.0 < aimf< 2.6] 



Thank you


