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Outline

a SF/AGN co-evolution
Q Torus formation in proto-spheroids @ z>1.5

Q Studying the torus with gravitational lensing

aQ Conclusions



The spheroid — AGN connection
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The spheroid — AGN connection

STAR FORMATION

» Relation between the properties
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The spheroid — AGN connection

STAR FORMATION
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The spheroid — AGN connection

several kpc

< > Proto-spheroid @ z ~> 1.5

Clumps of cold gas where
star formation can occur
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The spheroid — AGN connection

several kpc ) )
< P > The cold gas inflows from galactic scales

(several kpc) to the central regions (< 100 pc)
at a rate proportional to the SFR
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The spheroid — AGN connection

several kpc , )
< P > The cold gas inflows from galactic scales

(several kpc) to the central regions (< 100 pc)

at a rate proportional to the SFR
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The spheroid — AGN connection

several kpc
< > Black Hole accretion
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The spheroid — AGN connection

several kpc
< > Black Hole accretion
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The spheroid -

AGN connection

several kpc
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Warm gas
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The spheroid — AGN connection

several kpc
< > Black Hole accretion
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The spheroid — AGN connection

several kpc
< > Black Hole accretion
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The spheroid — AGN connection

several kpc
< > Black Hole accretion
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The spheroid — AGN connection

Black Hole accretion

log vL, [60 um] (erg/s)
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The spheroid — AGN connection

AGN fraction
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» detected nuclear activity in all
galaxies with Lz >~ 3 x10%4 erg/s



The spheroid — AGN connection

AGN fraction
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The spheroid — AGN connection

several kpc

Warm gas
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Gas infall
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The spheroid — AGN connection

several kpc

Warm gas
=1 Cold gas

HCN (J=1-0)

DEC (32000)

ALMA data of NGC1097
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Jzumi et al. 2013
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The spheroid — AGN connection

several kpc

Warm gas
=1 Cold gas

Gas infall
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The spheroid — AGN connection

Gas infall <100 pc
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The spheroid — AGN connection

Gas infall <100 pc
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The spheroid — AGN connection

Feedback from nuclear activity

= ISM is removed
=> SF and fueling of the reservoir are stopped

= supply-limited accretion
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The spheroid — AGN connection

Reference: Lapi et al. 2014, Ap], 782, 69

The main star burst lasts for
~ 0.5 -1Gyr

Growth of the reservoir

@z=2 AGN feedback



The spheroid — AGN connection

Reference: Lapi et al. 2014, Ap], 782, 69
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Imaging of the reservoir
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Imaging of the reservoir
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Imaging of the reservoir
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Imaging of the reservoir
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Imaging of the reservoir
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Imaging of the reservoir
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Imaging of the reservoir
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Imaging of the reservoir
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Spectroscopy

Expected line sensitivity(™

50 in 24hrs: (0.7 -0.3) x 10" W/m? @ 35-280 um
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Conclusions

The growth of the SMBH in proto-spheroids @ z>1.5 is
associated with the formation of a reservoir of gas and dust

We propose to follow-up sub-mm/mm strongly lensed galaxies
that show a WISE 12/22 um “excess” in order to resolve the

reservoir and to study the AGN line emission
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