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last few minutes 
to check email or FB 
before lunch ! 
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1. some of the challenges
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Planck all-sky map of the dark matter
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Planck 15 months

Planck Collaboration, 2013, 17 




Cosmic IR Background maps probe high-z SFR
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Planck Collab., 2013, 30


~2000 Sq. Deg
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CIB peaks correspond to mass peaks
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Stacking the Planck mass maps at the positions of peaks and troughs of Cosmic 
Infrared Background leads to a strong detection of the mass associated with these 

distant star forming galaxies. This is mostly Dark Matter.


1º 

Planck 15 months

Planck Collaboration, 2013, 18 


see also Hanson et al., 2013 about

lensing induced B-modes

(NOT primordial B-modes !)




2. digging into the Cosmic IR Background
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Planck Collab., 2013, 30
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2. digging into the Cosmic IR Background
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Planck Collab., 2013, 30


~2000 Sq. Deg
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« cold sources » of the CIB

in Planck data (4.5’ beam)


•  z >1.5 overdensities of 
intensely star forming 
galaxies ?


•  z >1.5 extremely bright 
lensed sources ?


•  large scale structure 
alignments ?


•  residual cirrus ?


545 GHz


predicted number of extragalactic objects : 
100 – 1000 (Negrello+2005)




Planck selection – several hundred 

  best 35% of the sky

  several hundred Planck high-z candidates

  PCCS sources (a la Negrello+2010)

  or CIB fluctuations (a la Montier+2010)

  color-color selection
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Courtesy Ludovic Montier




several hundred Planck high-z candidates
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226 Planck sources followed-up by 
Herschel/SPIRE (OT1, OT2, must-do).


98% success

-  either bright lensed candidates

-  or overdensities of red galaxies

-  1.4% of the fields were cirrus




a remarkable dataset
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each map 
~20’x20’




excess of red sources
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factor 3




excess of red sources
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factor 3




most of the SPIRE sources look z~2.
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3. first identifications: all at z>1.5


Hervé Dole, IAS - Herschel & Planck - Herschel Symposium - ESTEC - Oct 16th, 2013
 16


Courtesy Ludovic Montier




a bright gravitational lens candidate
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SPIRE+ 
SCUBA2 + 
GISMO


Canameras et al., in prep

Nesvadba et al., in prep


see Nicole Nesvadba’s poster


Spectroscopic data 
(PdBI) CO(3-2) 
interferometery




many bright high-z lensed sources
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Nesvadba et al., in prep


see Nicole Nesvadba’s poster


Planck Dusty Gems – Nesvadba et al., in prep

SPT –  Greve+12, Weiss+13

H-ATLAS – Harris+12 


all measured 
redshifts at IRAM:

z: 2.2 – 3.6


major contribution 
from ground-
based mm img/
spec  




4. overdensities ?
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each map 
~20’x20’




the case of XMMU J0044.0-2033 @z=1.58
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the case of XMMU J0044.0-2033 @z=1.58
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the case of XMMU J0044.0-2033 @z=1.58
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M~3-5 1014 Ms




new structure at z>~1.7
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Courtesy Ludovic Montier


see Ines Flores-Cacho’s poster




more identifications to go
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1 Mpc @ z=2 (2’) 

clear need for imaging and spectroscopy in the NIR and mm;

work in progress




summary & conclusions

  Planck color selection of cold sources of the CIB (all sky):


  PCCS red sources 

  and CIB fluctuations


  show SPIRE counterparts:

  red (either 350um peaking or 500um risers)

  bright lensed 

  overdensities


  all confirmed so far at z>1.7

  and are promising samples for high-z studies


  synergy Herschel – Planck in action

  thanks to the Herschel teams and ST


  extensive multi-wavelength follow-up on-going

 NIR img/spectra – mm img/spectra


  See posters: David Guéry, Nicole Nesvadba, Ines Flores-
Cacho
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perspectives


Hervé Dole, IAS - Herschel & Planck - Herschel Symposium - ESTEC - Oct 16th, 2013
 26

Hu & White, 2004


Planck 

Search for structures at low and high 
redshift (clusters, galaxies, proto-clusters, 

infrared background, reionization, CMB)


Euclid Herschel 

nexus between cosmology & 
astrophysics:

structure formation, galaxy 
formation & evolution



