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Necessity of “negative” AGN feedback
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Star formation requlator

e SN feedback
— |ow-mass

e AGN feedback
— high-mass

— to match the mass
function of galaxies
with the observed one

— to reproduce
the M-sigma



AGN wind@accretion disk-scale

Ultra Fast Outflow (UFO)
King & Pounds 2015, ARA&A, 53, 115
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AGN wind@host galaxy-scale

(a) IRAS F08572+3915 (10 arcsec) (b) IRAS F08572+3915 (cen pix)
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Mass outflow
rate is well
correlated with
the AGN power

Cicone et al. 2014,
A&A, 562, A21



Types of conservation (energy vs momentum)

shock front Zubovas & King 2012
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Gone with the wind

Tombesi et al. 2015, Nature, 519, 436
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e Luminous AGN/ULIRG: QSO-mode

* Clearly, “energy-conserving”
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Toward the statistical view

KINETIC ENERGY TRANSFER FROM X-RAY ULTRAFAST OUTFLOWS TO MM /SUB-MM COLD
MOLECULAR OUTFLOWS IN SEYFERT GALAXIES

MISAKI MizumoTo," TakuMA Izumr,*? aND KoTaro KouNO?

 UFO search in galaxies
hosting mol. outflows
Mrk 231 T (Cicone et al. 2014)

4 -  Six AGNs are found to host
| ~ UFOs (XMM, Suzaku)
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Wide variety in the energy transfer rate
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Dependence on Mgy may be the key?

Energy Transfer Rate
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Both “energy-" and
“momentum-"
conserving modes
exist.

Roughly a negative
trend with MgH

Radiative cooling is
more efficient for
higher Mg objects



Dependence on Mgy may be the key?
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Summary and Issues

Powerful AGN-driven winds are one of the key components
to regulate galaxy-evolution.

Both accretion disk-scale winds (UFOs) and galaxy-scale
winds (molecular outflows = MOs) have been extensively
studied.

We examined physical connection (energy transfer rate)
between UFOs and MOs, and found a wide variety from
0.7% to 100%.

The energy transfer rate seems to correlate with MgH
— balance of cooling and flow time scales may explain.

Geometry of UFOs?? Radius, Covering factor...

Statistical sample of MOs -+ ALMA!



