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on the behalf of the Planck collaboration   



The Planck Collaboration is composed of 
- a core: the Pl. Sc. Off., the two instruments Core Teams and the telescope 
team. They are in charge of producing the scientific products distributed to 
the scientific community and the first set of papers on CMB cosmology.
- it also includes associates from more than 50 scientific institutes in 
Europe, the USA and Canada who are contributing to the scientific program 
outside CMB cosmology.   

Planck is a project of the 
European Space Agency -- ESA 
-- with instruments provided by 
two scientific Consortia funded 
by ESA member states (in 
particular the lead countries: 
France and Italy) with 
contributions from NASA 
(USA), and telescope reflectors 
provided in a collaboration 
between ESA and a scientific 
Consortium led and funded by 
Denmark.
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What is this talk about ?
• CIB and Planck… of course
• but mostly about star formation rate history and galaxy formation and 

evolution
• star formation: cold gas DOES NOT form stars as soon as you gather 

together more than a Jeans mass which takes into account only thermal 
energy content

• it is known for 35 years that internal energy in form of (MHD) turbulence 
and B field balance roughly gravity on many scales (“Larson’s laws”)

• large parts of some molecular complexes containing 105 Msol of cold gas do 
not form stars although the gas in it is below 20K and the H2 densities 
typically larger than several 102 cm-3

• some form low mass stars and, although outflow and jets feed the
turbulence, they evolve into forming more massive stars

• John Bally illustrated this very well by showing the amazing observational 
set of information gathered especially in the last 15 years

• the process goes until the gas is expelled from the galactic disc to then fall 
back some 40 million years later to gather again in clouds and complexes        20/02/2012 J. L. Puget
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were are we then ?
• the cycle of star formation and dispersion of the cold complexes back to diffuse 

gas and clouds reforming later seems to be regulated by the longest time scales, 
not the local ones but the large scale properties : the feed back controls the 
average SFR over large scales and long times

• the detail understanding of this is far from being available
• the global SFR averaged over kpc scales and hundreds of million years is 

directly linked to the surface density of cold gas and the G potential well
• the FIR luminosity function is dominated by more luminous galaxies when the 

mass function of collapsed halos is dominated by smaller masses
• Q: what is preventing the gas collapsing and cooling at redshift 10 to 20 in the 

early generations of collapsed objects ?
• we know that most that gas is NOT transformed into stars
• we do not understand why
• measuring the SFR at high redshift and its distribution with respect to large 

scale structure is probably key to guess what are the driving mechanisms
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CIB: how galaxies at different redshifts contribute

z= 0.1, 0.5, 1, 3, 5, 10
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cosmic backgrounds (radio to gamma rays)
• FIR /optical ~ 0.3 locally
• FIR /optical ~ 1 integrated

over redshifts
 FIR /optical > 1 at high z 

H. Dole

X-ray B

Gamma B

Radio B
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CIB spectrum from FIRAS and DIRBE+SPITZER
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below 300 GHz 
S/N becomes
small 



The 6 fields studied by Planck for CIB
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Spectre CIB/cirrus

Cirrus pour 1020 at/cm2
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217 GHz
l=200 CMB is 99.7%

CIB 0.2% dust 0.1% 
l=1000 CMB is 95% 
CIB is 5% dust 

negligible

857 GHz
l=20 dust is 99%,
CIB 1%    
l=200 dust is 70%, 
CIB is 30%
l=1000 CIB is 70%, 
dust is 30%   
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Which CMB for CIB analysis?

• The 143 and 217 GHz chanels are worrysome
• Current tests on full simulations using m-GMCA and the use (or not) of the HI 

templates

Any hope to measure
the CIB at 143GHz?
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we expect a strong lensing CIB correlation and 
resolving the j(z) by CIBxCIB correlation

• we should detect this correlation with high S/N
• this will be an important cosmological Planck result
• we also expect to derive the evolution of the star formation rate at high z from the 

cross correlation of the CIB in the Planck bands
• these could be published this year (in preparation)
• redshift larger than 7 will depend on our ability to use the CIB at 143GHz, it is

unlikely that we could produce a map but we could be able to detect its cross 
correlation with higher frequencies
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conclusions

• CIB observations combined with Hershel and ground based 
observations of individual sources should give us 
– luminosity function z dependence: how far the increase of L* with z goes 

? 
– FIR output as a function of z: what is the redshift where it decreases 

significantly ?
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