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SED OF THE EXTRAGALACTIC BACKGROUND LIGHT

Waveléangth A [um]
10

Integratezd values
in nW/m~/sr

"-I._
wn
o .
£
=
T
wn
wn
D
| =
a—
i
D
-
o

-1
o

0.0007 (0.0024)
"A'IIII / 4

Frequency v [GHZ]
SED of the extragalactic background light (Dole & Béthermin, in prep.)



RESOLVING THE COSMIC INFRARED

Which are the sources responsible for the cosmic infrared background?
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RESOLVING THE CIB
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RESOLVING THE CIB
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RESOLVING THE CIB

Herschel 500 microns

CIB 6% resolved (Oliver+10)



RESOLVING THE CIB

Herschel 500 microns
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RESOLVING THE CIB

Herschel 500 microns

CIB 6% resolved (Oliver+10)



SOURCE COUNTING BY P(D) ANALYSIS

Number counts Histogram
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SOURCE COUNTING BY P(D) ANALYSIS
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SOURCE COUNTING BY P(D) ANALYSIS

Number counts Histogram
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SOURCE COUNTING BY P(D) ANALYSIS
QRHERMES
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- P(D) analysis probes flux densities
about 10 times lower than classical
methods.
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USING THE 24 MICRON OBSERVATIONS AS A PRIOR

24 microns Spitzer 250 microns Herschel




USING THE 24 MICRON OBSERVATIONS AS A PRIOR
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Dole et al., 2006

24pm 7Upum 160um

IONS AS A PRIOR

NS Herschel




COUNTING SOURCES BELOW THE CONFUSION LIMIT
BY STACKING ANALYSIS

« Measured color per S24 and z slices.

« The scatter is estimated with a bootstrap pf BTN
method:
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« From the mean color and scatter (assumed to
be log-normal), we convert the 24 microns
flux into SPIRE flux. Several realizations are
used to estimate the uncertainties.

Incompleteness due to the 24
microns flux cut cut for different
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CONTRIBUTION OF THE GALAXIES TO THE CIB

Ty [ e e e T =i P e e e R T “a T .
250 um 350 um 500 tum 1
... QHERMES |
10.00 BAESL7ariig 00 -
| |-' -I-_- -_. -'-.--. -%ﬁ}‘- L * -'f.'z":" -I-'-";'ﬁ [ 1 [
.-'__-_ " rh- £ {-ﬁ‘hh s - P #
1.00F E stacking ™ 3 .
L
LAY
Y
0.10 F 3
BLAST
0.01 rasovad 3
[ sasll | aaanl ol
0.001 0.010 0.100 0.001 0.010 0.100 0.001 0.010 0.100
S [Jy] S [y] S [Jy]

Agreement between absolute measurements of the CIB (FIRAS) and total CIB estimated by extrapolation
of the faint—end slope of the counts




ANISOTROPIES OF THE COSMIC INFRARED
BACKGROUND

A tool to study the links between the link between dark matter and star formation



CIB FLUCTUATIONS

- F -."’H'"FJ
P

857 GHz

500 1000 2000



MODELING THE CIB FLUCTUATIONS

o Current CIB fluctuation models (e.g. Pénin+12) interprete the CIB
fluctuations using an emissivity model coupled with a halo occupation
model.

S cut 2 A7 | |
i@ =1 +2) f ds S jgi; Pgg(k) = Pia(k) + Pon(k)
0 <

Halo occupation distribution
model, taking into account
the clustering between halos

From evolution model or parameteric
representation with free parameters
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In this simple model, the infrared luminosity of a galaxy does not depend on the mass of
the host halo (Shang et al. recently proposed a luminosity dependent model).



THE "MAIN-SEQUENCE" OF STAR-FORMING
GALAXIES
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M,/M,=5x10"°

From Sargent et
al. (2012, in press)

- The mean specific star
BRIO4 formation rate (SFR/Mstar)
DAOY Increases quickly with the
redshift (e.g. Daddi+07,
Elbaz+07,Noeske+07,Elba
z+11,Karim+11).
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DISTRIBUTION OF THE SPECIFIC STAR FORMATION RATE IN

/~2 STAR-FORMING GALAXIES

! ! ' 10 < log(M/M,;) < 10.33
“ : . F e
L E Main (Agas (SSFR)ye. Oys) = 10.33 < log(M/M,.) < 10.67 J/\\
Esequencen [lﬁlﬂ- Glﬂai_gggg} E 10,67 < lﬁ-g(Mf}[@} < 10.67 .
: ' SFR}ggq O-
galaxies - / ok I
i (data from Rodighiero et al., 2011) f _ —0.1
0.1 } L/ 5 53'2 -
A .ﬂ —_ I g
_ From Sargent et al. Floz 7
- 5
3 2012, in press ‘ . 70 2
E ( ) p ) J 1 _g2 =
E Uurs—: 0.02 E
z ooy QO N -
> 1 -002 &
—=0.04 =
. sSFR)ys] 0.02 —
/ 8 . I
-3 : =
1078 | _/ 0. 1-002 T
- g 4004 &
A“B—: 0.02
M@ e e &&:
: - —0.02
SFR SFR 1
ﬁlﬁ gl .{SI . ::IE.: I I::.rl"lls ..... ITSI.] | P .ft.?....u..::?f...l. |c.rsiB- L1, g —0-04
LR TR = S0 v S WO -~ = S N . = S WO = S == = S N V. == N WG
= [




CONTRIBUTION OF MS/SB GALAXIES TO INFRARED
LUMINOSITY FUNCTION

SFR [Mo/yr]
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(2012, in press)
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PRINCIPLE OF ABUNDANCE MATCHING TECHNIQUE
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Assume a monotonic relation between infrared luminosity stellar mass and halo mass



MAIN SEQUENCE RECOVERED BY A SIMPLE
ABUNDANCE MATCHING

LIRG . ULIRG

We recover the evolution of the
«main sequence» observed at
various wavelengths.
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mass (Béthermin, Doré & Lagache, 2012)
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LINK BETWEEN SFF
AND HALO MASS

Top: Ratio between SFR and
halo mass as a function of halo
NERS

Bottom: Differential contribution
to SFR density as a function of
halo mass.

(Béthermin, Doré, Lagache
2012)

- Strong evolution of the
SFR-Mhalo relation.

- The mass where
SFR/Mhalo is maximal
change with the redshift in

~ al. model (could explain
why it fails).



CONCLUSION AND PERSPECTIVES

Thanks to statistical analyses (P(D), stacking...) of the Herschel maps, the
sources responsible for the sub-mm part of the CIB are now pretty well identified
up to 500 microns (down to 550 GHz).

Flux density and redshift distributions measured by Herschel and Planck (see
Herve Dole’s talk) will constrain the new generation of models of galaxy
evolution in preparation.

The abundance matching technique provides clues about the relationship
between halo mass and hosted star formation.

CIB fluctuations will help to better constrain this link.

Galiial e e .
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ADDITIONNAL SLIDES



STACKING AND CLUSTERING

Bias due to clustering estimated using 3 methods:
« Method A: convolving 24 map by SPIRE beam.

« Method B: using 24+z catalog and colors measured by stacking to build a
simulation.

« Method C: Fitting the contribution of the clustering on the stacked image.

Right: Stacked image at 250 microns
fitted by the following model e
Béthermin+12b, sub): :

Clustering — — — —

[ PSF*xw
M=axPSF+BX|———F——
‘ P max(PS F xw),

Signal [mJy/beam]

wavelength Bias due to clustering

lm Method A Method B Method C

250 542%  7.0+09%  7.7+0.5% =S-8=E-F-1-T-
350 1142% 104+ 0.7% 103+ 0.8%
500 20+5%  20.6+12%  19.1+1.8% Radius [pixels]



