A prototypical outflowing QSO at high-z:
ionized and molecular outflow in XID2028
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Hatch: KASHz (z=1.1-1.7
Filled: Optical AGN (z<0.4)
(Lo iy matched samples)
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3 Balmaverde, GC et al. (2015): SDSS+Herschel selected QSOs
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A first example of outflow effects on the SF in the host galaxy of a [Olll] luminous z=2.4 QSO

SINFONI H and K
observations:

very asymmetric and
broad [Olll]

FWHM ~1500 km/s

Asymmetric blueshift
in the velocity map

Cano-Diaz, Maiolino, GC et al. (2012)



Models predict:
* short blow-out phase (<100 Myr)

ﬁ—b ‘ -)* - . * BH growth and SF “simultaneous”

* blow-out/feedback phase obscured but

as-ri obscured unobscured early type
galsax;:(hs SMG/ULIRG quasar quasar ga axy IR bright?
* Large area X-ray survey: XMM-COSMOS
» Selection based on X-ray to optical ( ), MIR to optical ( ) and NIR to

optical ( ) colors (Brusa et al. 2010)

all XMM-COSMOS - ' 10 brlghtest (LX>44, K<19)

BL AGN (z~1.5)

NL AGN (z~1.5) y K ta rgets at z~1.5

log(X/0)

(Brusa, GC et al. 2015)

e Massive (M.>10 M) but
Main Sequence galaxies

e All Radio-quiet

* 75% showing outflows

Brusa, Bongiorno, GC et al. (2015)
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GCetal. (2015)

Integrated flux maps on the
line core (left)
and on the
line wing (right)
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Outflow with
v(out)~1500 km/s
out to 13 kpc

arcsec
arcsec

Dispersion peaking
at wing position
-> no rotation
high velocities and o
-> outflow not infall

0.5 s : i -1. -0. . 0.5
arcsec arcsec

From HP luminosity we derive I\'/I(ion’out) = 300 Mg/yr

This translate in a mass loading factor M(Out)/SFR> 3
momentum flux P=M,y*Vu,>10 Lagn/cC
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OuthOW e_ﬁECtS on the Line detected at 100 3 Low [NII]/Ha ratio

over SF regions | Log([NI1]/Ha)<-1.1

hOSt galaxy 3 supporting SF origin

Archival H band (20’)
integrated spectrum
on the central 1”x1”

Flux [107" erg em?Zs um™]

Residual spectrum integrated
on Regions A and B . . . 171

Wavelength [micron]

Narrow Ha map with contours of:

Rest frame U band (HST) [Olll] blue wing flux




The molecular gas content of XID2028: PdBI follow-up

IRAM PdBI observations

CO(3-2) observed @133.37 GHz;
50 detection in 2.5 hrs

Beam 4.5"x3.4" : no spatially
resolved information

Frequency (GHz)
2 \ |
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Brusa, Feruglio, GC et al. 2015



ALMA deep follow-up of XID2028: continuum

ALMA Observations in CO(5-4) +
continuum taken in Cycle 3

* 3.5 hours on source
* resolution 0.54”x0.45” ( ~ SINFONI)

The 1.3 mm dust continuum
is detected at ~ 8 0 (210 wy)

The core is slightly resolved, showing
hint of a “banana” shape as narrow Ha

There is a fainter feature extending
to the NE, corresponding to the
elongation seen in LBT LUCI+ARGOS
AO K band imaging

Brusa, GC et al. 2017, submitted
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ALMA Observations in CO(5-4) + CO(5—4) line flux mop
continuum taken in Cycle 3 ©
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CO(5-4) is detected at > , FWHM=0.33"
log(L’ co(5.4) /K km s pc?) = 9.63
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Brusa, GC et al. 2017, submitted

continuum subtracted 'blue tail' flux map continuum subtracted 'red tail' flux map
[0111]5007 (Xshooter, lateral apert,
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Imaging of the blue (< -350 km/s) and of the
red tail (>350 km/s) reveal a bi-directional outflow
out to ~ 10 kpc and v ~ 700 km/s

1 arcsec

The blueshifted outflow is co-spatial with the
ionized outflow from [Olll], in between the
star forming regions traced by Ha, dust

continuum and U band [Olll] blue wing

CO(5-4) blue wing

spatially resolved CO outflow




XID2028 *

Average SLEDs:

SMGs
BzKs

Theory:

Narayanan+15
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Derived CO excitation ladder
consistent with high-z ULIRGsS,
SMGs and BzKs:

-> SB like a,=0.8 assumed

Brusa, GC et al. 2017, submitted

We derive a total M

gas

= 140.5 x 1010 M,

consistent with estimate from RJ dust continuum

Gas fraction < 5%

XID2028:
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literature scaling relations (z=1.8):

~ ” Tacconi et al. (2017) .~ Sargent et al. (2014)
.-*" Scoville et al. (2017)

10
sSFR/(sSFR)yq

o/

obscured QSOs:
Aravena et al. (2008)
Polletta et al. (2011)
Feruglio et al. (2014)

® Popping et al. (2017)
Mrk 231 (Fiore et al. 2017)

Depletion time scale vs.
“normalised” sSFR for
5x1019<M*<5x10*!

reference samples:

ole” 0<2z<2.5 MS galaxies (Sa14)

x z~0 starburst (U)LIRGs (S097)
B 1.2<z<3.4 SMGs (Bo13)

® 1<z<1.5 AGN (Kakkad et al. 2017)

This converts in a t;,,=45-80 Myr, more than an
order of magnitude lower than the expected
position on the plot for its sSFR




SUMMARY:

the wind removes seeds from the flower
head; you express desires, but the flower gets bold and dead...
Finally observed in QSOs hosts as well, through IFU

spectroscopy and first example of ALMA CO mapping
-~ | A\V.”

the wind spreads the seeds, that

rapidly colonize the circumflower soil (CFS), resulting in
several new offsprings... First evidences s@ésti ng Star
Formation induced by QSO outflows as well

£\

= | More observations needed (ALMA, MUSE, SINFONI...) and
on unbiased samples outflowing galaxies (as the survey)



XID2028

z=1.5930
T,=92 K

dust

From SED fitting:
M, ~ 4.5 x 101 M,
SFR ~ 250 M./yr

LUCI AO imaging suggest a resolved
host galaxy contribution to the K-band ¥ < ">
flux of at least ~20% Rest Wavelength (&)

-> lower limit of M.>2x 101 M
Graybody

Stellar

We derive a 2 ~ 40 M./yr kpc™?, comparable
with bright sub-mm galaxies



