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PACS Evolutionary Probe (PEP) GT survey:
GOODS, COSMOS, EGS, ECDFS....

All images and catalogs publicly released since March 2013
at http://www.mpe.mpg.de/ir/Research/PEP/public_data_releases.php

... and collaborations with
HerMES and GOODS-Herschel
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Current deep far-infrared data (4'x4’ cutout in UDF region)

e

GOODS, PEP, HerMES, LESS




Herschel resolves the majority of the Cosmic Infrared Background
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True IR luminosity functions out to z>2

0.3<z<0.45
0.45<z<0.6
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How we looked at (local) infrared galaxies some years ago....

Normal galaxy LIRG ULIRG
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Star formation rate
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e.g. Brinchmann+04, Noeske+07, Elbaz+07, Daddi+07, Rodighiero+10, Whitaker+12



The lesser role of z~2 starbursts

" Starbursts
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Rodighiero+ 11, Sargent+12




Starbursts:

2% of z~2 massive galaxies

10% of SFR from z~2

massive galaxies

All the Rest is on
main sequence

Rodighiero+ 2011

The lesser role of z~2 starbursts
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Main sequence galaxies dominate LF except highest end
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Classical 850um selected SMGs are a mixed group!

lensed-SMGs #

].'Dla

Star formation rates up to
~1000Mg,/yr at z~2

.. Note SMG selection effects
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Hughes+98 Scuba 850um

M.S., Rodighiero+10

Luminous SMGs
Other SMGs
OFRGs
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Magnelli+ 2010 and 2012, see also Chapman+ 2010




Relation to main sequence: vLv(8um) / L g

log(vL,(8)/LIR) = -0.5Alog(SSFR)-0.61
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Relation to main sequence: Far-infrared SEDs

Temperature [K]
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A morphological ‘'main sequence’
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Relation to main sequence: UV obscuration properties

Alog(SFR)ys

Nordon+13




Relation to main sequence: The ‘Cll deficit’

HIl galaxy
LINER

Seyfert & QSO
Blue Compact
Unclassified
High-z galaxy

NGC 4415
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[ Gracia-Carpio et al. 2011, ApJ 728: L7 ] [ Stacey et al. 2010, Apd 724: 957 |

[ Brauher et al. 2008, ApJS 178: 280 | [ Hailey-Dunsheath et al. 2010, ApJ 714: L162 ]
[ Luhman et al. 2003, ApJ 594: 758 ] [ Maiolino et al. 2009, A&A 500: L1 ]

[ Ivison et al. 2010, A&A 518: L35 ] [ Walter et al. 2009, Nature 457: 699 |

Gracia-Carpio+11 SHINING Key Program



A Herschel and IRAM CO lensed sample
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Saintonge+13: 17 lensed galaxies, z=1.4-3.1

« Full PACS-SPIRE photometric coverage
« (CO data for 10 galaxies (8 detections)
» Good ancillary data (e.g. direct metallicities for 13)

Probe M*~1e10 near-main sequence galaxies individually — without
stacking




On main sequence, but warm dust temperatures

-1.0-05 00 05 1.0 15 2.0
A log(sSFR)

Consistent with high SFE=SFR/
Mgas and low metallicity!




Evolution of gas depletion time and gas fractions
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* Agrees with ty,,~(1+z)" (PHIBSS, Tacconi+13) out to z>2
« (Gas fractions may level off at z>2, in agreement with equilibrium model for a situation
where SSFR increase slows down at z>2




Molecular gas mass functions since z~3
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- PHIBSS depletion time scaling tpe,~(1+2)
(Tacconi+13)




Summary

» Herschel has resolved the cosmic infrared background near its peak, and
determined the contribution of different epochs to the CIB and star formation

density.

Infrared SEDs and ISM properties of z=0-2 infrared galaxies are best
described in relation to the evolving main sequence of star forming galaxies.
Most star formation happens near the main sequence.

Cold gas content is a main factor in driving theevolution of the main sequence,
in the equilibrium of inflow, star formation and metal enrichment, outflow.
Herschel dust-based surveys add statistics to CO-based characterisations,
and quantify the comoving density of cold gas

Related talks: Burgarella, Rosario

Related posters: Berta, Dominguez Sanchez, Gruppioni, Magliocchetti, Magnelli,
Symeonidis, Vaccari, Xu




