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Evidences for AGN feedback?

W Scarce direct evidence (suppression of Star Formation) but almost
ubiquitous fast winds in ionised and, especially, molecular gas

W Large outflow rates for SFRs and gas masses (up to ~100-1000 Mo/yr,
several xSFR) = short depletion time scale (~107 - 108 yr)
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& | Outflows in star forming galaxies

W Spectral stacking of SDSS galaxies in bins of Mstar, SFR (no AGN!)
w Accurately measure ionised gas and star kinematics

W Outflow velocity (gas velocity — star velocity) as a function of position
across the Main Sequence of Star Formation
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Outflows in star forming galaxies

W Gas outflows are only present in galaxies above the MS, velocity
increases with offset from MS

W Outflows may be responsible for shaping the upper envelope of the MS
by providing a self-regulating mechanism for the SFR

Cicone, Maiolino, Marconi, submitted



W Gas outflows are only present in galaxies above the MS, velocity
increases with offset from MS
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lonized outflows and SF in local quasars

w Quasars host galaxies are precursors of local massive galaxies; feedback
IS needed here!

< Quasar phase is the one where “quasar mode” feedback should be
operating

W Sample: ~100 luminous unobscured quasars from SDSS DR7 and DR 10
with z < 1 observed by Herschel
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¢ Fast ionised outflows ...

W ... but no apparent relation between outflow velocity and bolometric
luminosity and Eddington ratio as might be expected for radiatively
driven winds from the AGN
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lonized outflows and SF in local quasars

W Herschel observations at ~100 um to measure the emission of “cold”
dust heated by young stars




\\.\/.hg{r g
/1
N\

S
&/
zl
ol
=)
v\

@2 | lonized outflows and SF in local quasars

) | S
Lo

w SED combining Herschel + WISE measurements

w SED fitting to estimate AGN IR luminosity and SF (Clumpy torus models
by Nenkova & Elitzur, Starburst templates by Chary & Elbaz)

w From Kennicutt+98 Lrir .
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< No clear relation between SFR and ionised gas kinematics

log (Msun yr-1)
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W No clear relation between SFR and ionised gas kinematics

L([O1])
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No relation between ionised outflows and star formation

3 in luminous quasars. Why? I
= [* ¢ AGN feedback only affects central regions of galaxy
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Very “broad” [Olll] FWHM ~1500 km/s

Cano-Diaz+12
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The prequel: luminous “normal” quasar at z~2.4 VLI/SINFONI K
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lonized outflows in luminous quasars

W The prequel: luminous “normal” quasar at z~2.4 VLT/SINFONI H band
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w The sequel: sample of 6
luminous “normal”
quasars at z~2.3-2.5
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W seeing limited resolution
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lonized outflows in luminous quasars

W Get PSF from
broad Hp flux map

W Spatially resolved
[Olll] kinematical
maps in 5/6 objects

W Outflow velocities
of ~300-600 km/s

W Velocity
dispersions up to
~800 km/s
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lonized outflows in luminous quasars
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Subtract “broad” (~1000-1500 km/s) [Olll] = outflow

Residual faint “narrow” (~100-200 km/s) [Olll] = host galaxy, star formation?
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Origin of “narrow” [Olll] emission? AGN or Star Formation excited?

K band observations targeting Ha ... subtract broad Ha and outflow
component ... narrow Ha residual



\4“5 3¢,

€2 | lonized outflows in luminous quasars

NPT 28

S
i\

Origin of “narrow” [Olll] emission? AGN or Star Formation excited?

K band observations targeting Ha ... subtract broad Ha and outflow
component ... narrow Ha residual
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;| lonized outflows In luminous quasars

Orlgln of “narrow” [Olll] emission? AGN or Star Formation excited?

K band observations targeting Ha ... subtract broad Ha and outflow
component ... narrow Ha residual
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&8 | lonized outflows in luminous quasars

Origin of “narrow” [Olll] emission? AGN or Star Formation excited?

K band observations targeting Ha ... subtract broad Ha and outflow
component ... narrow Ha residual

no [NIl], upper limit on [NIl]/Ha excludes AGN excitation — star formation!
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narrow” [Olll] emission? AGN or Star Formation excited?

K band observations targeting Ha ... subtract broad Ha and outflow
component ... narrow Ha residual
no [NIl], upper limit on [NIl]/Ha excludes AGN excitation — star formation!
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Origin of “narrow” [Olll] emission? AGN or Star Formation excited?

K band observations targeting Ha ... subtract broad Ha and outflow
component ... narrow Ha residual

no [NIl], upper limit on [NIl]/Ha excludes AGN excitation — star formation!

[Olll] velocity K band: broad Ha subtracted ~_Narrow Ha flux
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Physical properties of ionised outflows: uncertainty on outflow mass, only

lonised gas is traced !
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Physical properties of ionised outflows: uncertainty on outflow mass, only

lonised gas is traced !
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Conclusions

W From larger sample of local quasars at z < 1
The presence of ionized outflows does not appear to significantly affect
star formation (problem of time scales?)

W From the small sample of quasars at z~2.5:
lonized gas outflows (partially) sweep away gas in quasar host galaxies
and prevent star formation

W One possibility which reconciles both results is that feedback from a
single episode of quasar activity does not significantly affect SF on the
whole galaxy; the “feedback” observed in the z~2.5 quasars does not
significantly depress SF over the whole galaxy

- ~100 Mo/yr ~180 Mo/yr

W ALMA observations planned

W Stay tuned for more !
Balmaverde+, in prep
Carniani+, in prep




