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CIB source: UV/optical light
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CIB source: UV/optical light

Chary & Elbaz (2001) 

Optical/UV Starlight absorbed by dust
Dust re-emits in the FIR

UV from young, hot stars
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redshift distribution of CIB
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differential CIB
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250μm

~ 7 mJy
• Peak contribution 

to CIB from 
sources ~ 7mJy

• ~ 90% from 
sources between 
0.5 and 50mJy
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source confusion

confusion limit
~18 mJy 3-σ

250 μm

500 μm

350 μm

Nguyen et al. (2009) 
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~15%

20mJy



cumulative number counts
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cumulative number counts

~ 0.3 sources/
arcmin2

20mJy
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cumulative number counts

~ 30 sources/
arcmin2

~ 0.3 sources/
arcmin2

20mJy

250μm

Béthermin et al. (2011) 
arXiv:1010.1150 

i.e. ~ 1% of 
sources are 
resolved at       

250 μm



confused CIB k-selected sources 
z=1.2

on SPIRE 250μm
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uncorrelated source simulation

10,000 iterations
no bias



clustering induced bias



clustering induced bias



clustering induced bias



clustering induced bias



simultaneous stacking

make hits map from catalog

Formalism developed w/ 
Lorenzo Moncelsi (Caltech) &  

Isaac Roseboom (ROE)



simultaneous stacking

make hits map from catalog

convolve with map p.s.f.

Formalism developed w/ 
Lorenzo Moncelsi (Caltech) &  

Isaac Roseboom (ROE)



simultaneous stacking

make hits map from catalog

convolve with map p.s.f.

regress to find stacked flux

Formalism developed w/ 
Lorenzo Moncelsi (Caltech) &  

Isaac Roseboom (ROE)
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simultaneous stacking

make hits map from catalog
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Formalism developed w/ 
Lorenzo Moncelsi (Caltech) &  

Isaac Roseboom (ROE)
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data 

• Spitzer/MIPS

• 24, 70, 160um

• X, X, X” FWHM

• Herschel/SPIRE

• 250, 350, 500um

• 18.1, 25.4, 36.6” FWHM

• ASTE/AzTEC

• 1100um

• 30” FWHM

• UKIDSS/UDS [2/3 deg2]

• uBVRizJHK + IRAC ch1234

• Williams & Quadri (in prep.)

• redshifts - EAZY (Brammer 2008)

• masses - FAST (Kriek 2009)

• K-band magnitude cut 24 AB

• #sources

• divide into mass and redshift 
bins

catalogs maps
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250μm

p r e l i m i n a r y
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p r e l i m i n a r y
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stacked CIB

Viero, Moncelsi, 
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dusty galaxy distribution
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clustering



correlation function

DEEP2

Coil et al. (2008)
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source confusion
Recovering “Sources” in Simulations2 deg2 36 arcsec

beam

70% of top 
0.5%

recovered
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source confusion

1arcmin

z-band

hudf



unresolved/resolved CIB   

1°

S > 20 mJy : 1,200/deg2S < 20 mJy : 480,000/deg2
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CIBA power spectra

Poisson
2-halo

1-halo

smaller scales

Poisson

o





data

• SPIRE maps at 250, 350, and 500 μm
• Maps made with HerMES SMAP pipeline
• 5 fields totaling ~ 70 deg2

• Modes >~ 0.5 deg filtered
• Sources > 50, 100, 200, 300 mJy masked

SMAP Team
Alex Conley

Louis Levenson
Gaelen Marsden
Bernhard Schulz

Marco Viero
Mike Zemcov

XMM-LSS

CDFS-SWIRE

BOOTES

ELAIS-S1

LOCKMAN-SWIRE

Viero & Wang et al. (2012b)
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CIBA power spectra
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standard halo model

sub-halo mass
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halo occupation number: 
(M/Msat)α

Msat

N-body 
simulations
α ~ 1

2Msat 4Msat 6Msat

Standard 
Halo model
α ~ 1.8
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relation
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log-normal distribution:

Moster et al. (2009)
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L-M relation model

α ~ 1

Msat 2Msat 4Msat 6Msat

luminosity of satellites



complex yet still simple

ref. type fit to: # free [fixed]
parameters parameters

Viero (2012) L-M 250+350+ 
500+counts 5 [2]

Shang (2012) L-M 350,550 3 [4]

Planck (2011) standard 350,550, 
850,1380 2 [2]

Amblard (2011) standard 250,350,500 8 [0]

Viero (2009) standard 250,350,500 2 [0]



L-M model fits

Number countsPower spectra

Viero & Wang et al. (2012b)



best-fit halo model
Halo Model of Lingyu Wang (Durham)

Viero & Wang et al. (2012b)



best-fit halo model
Halo Model of Lingyu Wang (Durham)

Viero & Wang et al. (2012b)

log(Mpeak/M�) = 13.9± 0.6

Parameters:



long scan problem in pictures?  what you want to solve
that problem, long fast scans

also, we’ve talked about the power spectrum, but what 
about the value of cross-correlation with other data?

solve two problems with HeLMS and HeRS

HeLMS/HeRS

Recover larger 
modes with

• faster scans
• longer scans
• larger maps
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present ideas for collaborations....
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Reichardt et al. (2011)



• l > 2000 dominated by secondary anisotropies
Reichardt et al. (2011)
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SPT

Reichardt et al. (2011)
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2-halo (linear)

1-halo 
(non-linear)



SPT

Reichardt et al. (2011)

Shape of the Galaxy Spectrum at 
3000 < l < 4500 highly dependent 

on the the way star-forming 
galaxies occupy massive halos

2-halo (linear)

1-halo 
(non-linear)
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• Bulk of CIB power from 
~10 mJy sources 

• Masking has much less 
impact at longer λ

Vertical lines are 5-σ 
confusion noise limits

Poisson

Clustered
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Infrared Background 
at λ > 1 mm 

dominated by 
high-redshift sources

Béthermin et al. (2011) 
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CIB in redshift slices



250
350500

Infrared Background 
at λ > 1 mm 

dominated by 
high-redshift sources

1.4 mm (220 GHz)
2 mm    (148 GHz) 

Béthermin et al. (2011) 
arXiv:1010.1150 

CMB

CIB in redshift slices


