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Fisher Analysis

CIB

CMB ISW
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Cosmic Microwave Background (CMB)

Planck 2013 Results XVI
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Integrated Sachs-Wolfe effect

Brian Koberlein: https://briankoberlein.com/2015/04/22/stoking-the-fire/
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CMB Power Spectrum

Planck 2013 Results XVIgalaxies-cosmology-2015.wikidot.com

Integrated Sachs-Wolfe effect 
Really small!
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ISW measurements

Planck 2015 Results XXI
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Cosmic Infrared Background (CIB)

353 GHz

217 GHz 857 GHz

Planck 2013 Results XXX

Cumulative emission of dusty star forming galaxies
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Cosmic Infrared Background (CIB)

Planck 2013 Results XXXManiyar Abhishek Sanjay, LAM (Marseille)



Cosmic Infrared Background (CIB)

galaxy clustering

galaxy emissivity

matter distribution

geometry

DEGENERACY!!!
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CIB - CMB Lensing cross-correlation
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Star formation density history
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Mean host halo mass

Maniyar Abhishek Sanjay, LAM (Marseille)

Growth of halos



Effect of Cosmology on CIB?

Cosmological distances Cosmological 
matter distribution
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Fisher Information Matrix
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• Measurements: 
➡ CIB,  CIB  x  CMB  lensing,  Planck  cosmological  parameters  MC 

chains, priors on SFRD, mean CIB intensity

• Prediction: 
➡ ISW through CIB x CMB
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Effect of cosmology on CIB

Negligible
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Cross correlation

• ISW - Large scales in CMB; cosmic variance limited

• CIB  - tracer of Large scale structure

• Cross correlation over 40% non contaminated sky
Planck 2013 Results XXX Planck 2013 Results XVI
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Prediction for cross-correlation at 857 GHz
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ISW SNR
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 CDM Model
CIB (no lens) + CMB

CIB (lens) + CMB + ISW

 5% improvement on error 
bars on

10% improvement on error 
bars on     and⌧ 109As



wCDM
CIB (no lens) + CMB + Ext

CIB (lens) + CMB + Ext + ISW

 54% improvement on error 
bars on

16% improvement on error 
bars on     and⌧ 109As



Conclusions and Future Perspectives
• CIB an effective tool to understand galaxy evolution

➡ SFRD at very high redshift (hard to obtain from galaxy surveys in sub 
mm)  -  history  of  dust  production  in  the  Universe  (important  to 
understand the galaxy formation in early universe)

➡ Most efficient dark-matter halo mass: essential ingredient for models of 
galaxy formation

• Cosmology doesn’t affect CIB
• CIB provides the best SNR to calculate ISW
• ISW probed through CIB-CMB cross-correlation can constrain the cosmological 

parameters; especially w
• Include the effects of dust in the analysis for ISW
• Extraction of the CIB-CMB cross-correlation and hence measuring ISW from the 

maps

➡ Constraining cosmological models:   CDM, wCDM, w(z) models  
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Thank you!


