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Why most baryons are not condensed into stars?
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Nearby locations »  Recent locations

AGN host galaxies
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Stellar feedback can’t
explain missing massive
galaxies (e.g. Hopkins+06,
Croton+06, Murray+05,
Menci+08, ...)
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Are Outflows ubiquitous? Do we have evidences of
effects on the host?

[O 1] Hatoh: KASHz (z=1.1-1.7)
Filled: Optical AGN (z<0.4)
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A feedback showcase:
XID2028 at z=1.6 Integrated spectrum

on the central 1”x1”

Selected to be X-ray bright
and optically obscured
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OUtf/OW EffECtS On the Line detected at 100 E Low [NIl]/Ha ratio

over SF regions : Log([NII]/Ha)<-1.1

hOSt galaxy E supporting SF origin

Archival H band (20’)

Flux[10™" ergem™®s™ um™]

1.71
Wavelength [micron]

host galaxy

star formation

Both “Positive” and “Negative”
feedback in action




More outflows and feedback: High EW([OIlII]) selection

2~1.5 obscured QSOs (X-shooler, this work)
2z~2 QSOs/ULIRGs (Harrison+2012)

D.5-1 Red QSOs (Urrutia+2012)
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ALMA deep follow-up of XID2028: CO(5-4) line emission
ALMA Observations in

Arbitrary units

Flux density (mdy)

continuum taken in Cycle 3

CO(5-4) is detected at

, FWHM=0.33"

log(L' (5.4 /K km s pc?) = 9.63

Broad (FWHM™~500 km/s)
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Brusa, GCet al. 2018

A spatially resolved CO(5-4) outflow

continuum subtracted 'blue tail' flux map continuum subtracted 'red tail' flux map

(0111]5007 (Xshooter, lateral aperturg
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co-spatial with the
ionized outflow

spatially resolved CO outflow at high-z



Brusa, GCet al. 2018

Molecular gas content of XID2028

We derive a total M, = 1£0.5 x 10" Mg consistent with estimate from RJ dust continuum
Gas fraction < 5% despite SFR~270 Mg/yr!

XID2028: obscured QSOs:

® co © Aravena et al. (2008)

~ sub—mm Polletta et al. (2011)

' continuum Feruglio et al. (2014)
Popping et al. (2017)
Mrk 231 (Fiore et al. 2017)

Depletion time scale vs.
“normalised” sSFR for

5x10%%<M*<5x101

reference samples:
oo’ 0<z<2.5 MS galaxies (Sa14)
literature scaling relations (z=1.6): x z~0 starburst (U)LIRGs (So97)

_ * Tacconi et al. (2017) .~ Sargent et al. (2014) B LEsxxa.e SMOs (Saka)
o Sl wt al. (2017) e 1<z<1.5 AGN (Kakkad et al. 2017)
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Gas masses in z>1 obscured QSO hosts
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Positive Feedback: A new mode of star formation?
1) AGN-induced pressure on the gas-rich disk (e.g. Silk et al. 2013)

Very few direct observations so far

Elbaz et al. 2009 Radio jets
companion galaxies
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Powerful compressing gas in the disk (SFR~10-100 Mg/yr)




Positive Feedback: A new mode of star formation?
1) AGN-induced pressure on the gas-rich disk (e.g. Silk et al. 2013)
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GCetal. 2015b

Seyfert 2, D=17.3 Mpc
(see also Alonso-Herrero+18) L=110%erg/s; L,,~7 10*?erg/s



Positive Feedback: A new mode of star formation?
1) AGN-induced pressure on the gas-rich disk (e.g. Silk et al. 2013)
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Positive Feedback: A new mode of star formation?

2) feedback-triggered star formation directly in the outflow (e.g. Ishibashi & Fabian 2013, 2014,
Zubovas & King 2013,2014)

X-Shooter+MUSE observations of , @ merging system at z=0.05 hosting both
AGN and starburst activity

Velocity . broad
T N blueshifted
Ha and [NIIH
(outflow)

Narrow Ha

6900 6950

-10 0 10

e blueshifted
X-shooter slit spectra HP and [OlIl]
(outflow) \

extraction

Broad Ha

|
(]l i P L o o e S
5000 5050 5100 5150 5200 5250 5300

g il observed wavelength [A]
Aalarcsec] Aafarcsec] Aafarcsec]

I
-
—
()
-~

-n
o >

Paﬁﬁ

o
o
A S R

e
o

[Fell] 1.25um

log([Fell]1.64m /Bry)

20-15-1.0-0500 05 -10 05 00 05 -20 -1.5 -1.0 -05 0.0 132 133 - gy R
LOG ([NI/Ha) LOG ([Sll]/Ha) LOG ([Ol}Ha) Agps[um] Agps [um] 2 o (1-0)S(1)/Brr)




Positive Feedback: A new mode of star formation?
2) feedback-triggered star formation directly in the outflow (e.g. Ishibashi & Fabian 2013, 2014,

Zubovas & King 2013,2014)
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SUMMARY

Finally directly observed in high-z QSOs hosts, through IFU spectroscopy and ALMA CO
mapping

First evidences are now suggesting Star Formation induced and produced in QSO/AGN
outflows as well

positive feedback
really affecting the whole galaxy gas reservoir if

AGN outflow:
AGN outflow  star formation maintenance gas ejection
revents
gas accretion gas ejection quenched mode only from pcooling delaylid
and star formation by gas . central regions  ctarvat quenching
T / removal gas accretion -> starvation
N and star formation

halo heating

N J
/6) => e b X/
Vo > b r & a»

I\

CGM heating prevents T \-‘
further accretion

(models: Muratov+15, Bower+16, Woo+17, Davé+16,
Next ste ps: Angles-Alcazar+17 etc...)

* Llarger of AGN with IFU observations (e.g. SUPER survey)
. of outflow properties and its interaction in local galaxies (e.g. MAGNUM)
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NGC 1386 NGC2992 © - MINGC4945
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A great idea ??
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“From the frying pan into the fire”...

Flux (10-2 erg/s/cm?/A)

Rest wavelength (A)

'1C 5063: 9 components... |
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" Seyfert 1.5
D=17.3 Mpc
L=110% erg/s.
L,,~3 104 erg/s




NGC 1365: mapping the mass outflow rate
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Velocity resolved BPT diagrams with MAGNUM

Outflow Disk Outflow
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Velocity resolved BPT diagrams (Circinus)
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log [OIIT)/HB

Velocity resolved BPT diagrams (global)
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