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            Euclidean-normalized differential number counts of extragalactic sources at 24 μm compared with our model fit. The red circles are from the analysis of SWIRE survey data by Shupe et al. (2008), black squares from Papovich et al. (2004). The contribution by type-I AGNs is shown as green dot-dashed line, moderate-luminosity starbursts (the LIRGs) make the cyan short-dash line (type-II AGNs and starbursts are included in the same population on the assumption that in both classes the IR spectrum is dominated by starburst emission). The red long-dashed line corresponds to the population of high-luminosity sources dominating the IR emissivity at high redshifts. The dotted line is the separate contribution of normal spirals, while the continuous line is the total model counts. 
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               Rest-frame 15 μm luminosity functions of IR-selected galaxies in redshift bins, in comoving volume units. The datapoints are from a Spitzer-MIPS sample selected at 24 μm by Rodighiero et al. (2010), and computed at 15 μm to minimize the K-corrections. The units in abscissa are the luminosity νL(ν) at 15 μm in solar luminosities. In ordinate these are the number dN/dlogL of galaxies per cubic comoving Mpc per unit logarithmic interval of νL(ν). The lines represent our multi-population fit to the data as discussed in Sect. 3. In particular, green dot-dashed line: type-I AGNs; cyan short-dashed line: evolving moderate-luminosity star-forming galaxies (LIRG); red long-dashed line: high-luminosity starbursts (ULIRG); lower dotted black line: quiescent spiral population. The upper black continuous line is the total predicted function. 
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              From top to bottom panel: euclidean-normalized differential number counts of extragalactic sources at 250μm, 350μm, and 500μm, from the Herschel SPIRE Hermes survey by Oliver et al. (2010). Green datapoints come from the P(D) fluctuation analysis by Glenn et al. (2010). Lines are as in the previous figures. 
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              Comparison of data on the CIRB intensity at long wavelengths and our best-fit model predictions (thick line). Most of the data are as reported and discussed in AF2008. The cyan arrowheads mark the fraction of the CIRB intensity resolved into sources by Herschel PACS (Berta et al. 2010, 2011) at 100 and 160 μm, a fraction corresponding to roughly half of the COBE intensity at these peak wavelengths. Red arrowheads at longer wavelengths mark the CIRB resolved fractions with Herschel SPIRE (Oliver et al. 2010; Glenn et al. 2010). The three upper blue datapoints in the far-IR are from Hauser et al. (1998), the three lower (red) ones are from a re-analysis of the DIRBE data from the all-sky COBE maps by Lagache et al. (1999), the shaded areas from Fixsen et al. (1998, black shade) and Lagache et al. (2004, red shade). The three black asterisks at 70, 100, and 160 μm are the background intensities from PACS resolved sources and from a background fluctuation analysis by Berta et al. (2011). The green data point comes from a background estimate from a MIPS deep survey by Frayer et al. (2006, 2009). 
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              Proper number density of EBL photons (energy-weighted) as a function of the energy ϵ. The various curves correspond to different redshifts, as indicated in the figure insert. 
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               Same as in Fig. 11, but including the contributions of CMB photons, producing a fast increase at the highest photon energies. Redshifts increase from bottom to top figure. 
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              Top left: photon-photon absorption correction (exp [τγγ]) for the source MKN 501 at z = 0.034, based on our improved EBL model. Bottom left: observed (open black) and absorption-corrected (filled red) spectrum. Data are taken from Aharonian et al. (2001; see also Aharonian et al. 1999). The intrinsic spectrum is fitted by a broken power-law with relatively flat photon spectral indices, as indicated in the insert. Top right: absorption correction for the source MKN 421 at z = 0.03 . Bottom right: observed (open black) and absorption-corrected (filled red) spectrum. Data are taken from Aharonian et al. (2002). The intrinsic spectrum was fitted by a steep broken power-law. Spectral indices are indicated.
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               Spectral analysis of VHE observations of the blazar PKS 1441+25. Full cyan squares are from Fermi and open cyan squares are from MAGIC observations by Ahnen et al. (2015). The data show a spectral steepening in the Fermi regime at ϵ ≃ 3 GeV (the best-fit power laws are shown in black and the spectral indices in the insert) and an exponential cutoff in the range covered by MAGIC data. We fit these data with an intrinsic spectrum as for an LSP-ISP blazar, red curve, while the best-fitting green line includes an EBL absorption as from the present paper. Blue data points are the corrected spectrum assuming an optical/near-IR EBL intensity a factor 1.5 larger than our best-guess estimate. The panel on top reports the absorption correction exp [τγγ]. 
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              Similar to Fig. 15, but including simulations of the performances of future observations with the CTA array (50 h observations) and different spectral corrections for photon-photon absorption. Cyan and red datapoints as in the previous figure. Here we assume the existence of a diffuse excess background in the near-IR from very high redshift sources (Population III objects), on top of our estimated EBL in the present paper. The figure includes a simulation of future observations of a similar gamma-ray source observed at the redshift z = 1.8 with the CTA array, to show how sensitive the instrument will be in constraining truly diffuse background signals from un-resolved high-redshift source population. 
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