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Fiducial
LS 5 9.5-10
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Eﬁ%ﬁ Most massive galaxies are indeed
passive according to a sSFR threshold,

but hold too much a residual SFR.
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BRIGHT
QUASAR-MODE

RADIO-MODE

Triggering of
Galact’- '*'inds

Jet Development

NP
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Quenching of
Star Formation

Quenching of
Cooling Flows



Different regimes

“Radio”-mode > “Quasar”-mode
Low-accretion » High-accretion
Development of radio jets - Bright-phase
Keep massive galaxiesred - _Fro_rn blue to red

Hot Haloes - - Galéxy Mergers

* Dry Mergers? + Secular processes?

LargeScales (DMH) Small Scales (~kpc)

Long » Triggering galactic winds?

+ Steady state accretion rate Rapid
or cyclic iour?
yelic behaviour Regulates BH mass

Regulates stellar mass




INFLOW: from the cold
gas component to the
accretion disc

OUTFLOW:
of cold gas to the
reheated/ejected component

Say 2 b » Il;‘\

Credits: Padovani & T e

Hurry 1995 Sey 1




Prescriptions

* INFLOW (driven by mergers and DlIs)

* SER-driven (Granato+04) .
Other important

> Analytic model + Simulations  35pects to remember:

(Hopkins & Quaetert 11) . -

1) TRIGGERS: mergers
* ACCRETION ' and dfise insEbilibes

> Viscous timescale (leglmwO) 2) Rad. Efficiency 15%
» Light curve model-(Hopkins+07)

* OUTFLOW
4) BH seeding:

* Empirical model (Fiore+17) 10°- 105 Msun
» Analytical model (Menci+19)

3) Ed. limit: L/L_,, = 10
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42.5<Log(Lpg,)<43.5

| | === FOG-GAEA
== HQll-GAEA
| mn - H16F

44.5<L0g(Lyy,)<45.5 i, 45.5<L0Q(Li,)<46.5

S ‘
These differences are driven by
the INFLOW prescription
and are almost insensible to the
i ACCRETION and OUTFLOW
z=331 prescription
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Fontanot+20

FO6-GAEA

HQ11-GAEA

McConnelly & Ma (2013)

Shankar et al. (2016) [ Mpy - M, ]
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/<\ Shankar et al. (2019)
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The shift in the peak position is
due to the OUTFLOW
J prescription
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9 . 5 < ﬂ"f'-rm.c.t..-u- < 1 0

— FO06-GAEA 1N =1NK 1N R
== HQ11-GAEA The excess of passive small
. HI6F galaxies is due to the OUTFLOW
prescription.
BUT other physical processes
may be at play at these scales
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Variable IMF: Observations (dynamical)

log o, (km/s)
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Variable IMF: Observations (Spectroscopic)

Salpeter IMF

Kroupa IMF

19 20 21 22 23 24 25
log o (kms™)



Variable IMF: Theory

Integrated Galaxy-wide IMF
Weidner+13

Predicting global
shape based on
limited number of
empirical axioms
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Variable IMF 1

» |GIMF = Integrated Galaxy-wide IMF
WeidnerKroupa03 Weidner+13
> Based on a limited number of axyoms
1. Universal IMF for individual MC —» Kroupa IMF

4] Pal < 0.5 X 10* M, /pe®

2 ngh-mass endevolution .——=—» {18 _ umen OSorrmn

3. MC core density log pat = 0.61 log Me + 2.85

':I?;__:;'.‘a_:fmg.fm e T ' e 5. 2 poL(Ma) x M7P, ==

5. Power law index el T S

6. Maximum MC mass log M= = 0.746 log SF R + 4.93.

log m™a* = 1 | r Mo x

7. Maximum stellar mass (3,827 4 (log Maa)*7 97 _ 0,38,

> Estimate of IGIMF as a function of SFR

'|“f Il'ld.}\

PIGIMF (M) = / wr(m <my " (Ma))ecL (Mg )dMg
-hrmin




Variable IMF: Theory

10 Ucr/Umw

Papadopoulos+11
Numerical Simulations

of individual MCs

into a

cosmic ray background Ucr
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Variable IMF 2
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Variable IMF: Theory

| Predicting global
- shape based on
~limited number of
| empirical axioms
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Universal IMF
]

| Integrated Galaxy-W|de IMF-
Weidner+13]
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Papadopoulos+11
Numerical Simulations
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Variable IMF prescription has been implemented into the
GAlaxy Evolution and Assembly (GAEA) semi-analytic code
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Strategy

Variable IMF prescription has been implemented into the GAlaxy
Evolution and Assembly (GAEA) semi-analytic code

Intrinsic properties cannot be compared directly with
observational estimates

We derive self-consistent synthetic photometry to compare
Intrinsic Galaxy Properties

Photometrically derived Galaxy Properties (“What an observer
would estimated from synthetic photometry assuming
universal IMF”)



Intrinsic properties cannot be compared directly

with observational estimates
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Variable IMF: Observations
(Spectroscopy again)
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MUSE reconstructed image
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Conclusions

Variable IMF prescriptions in SAMs are a tool to interpret
dynamical & spectral deviations from universal IMF

Easy way to test (different) IMF variability as a function
of galaxy physical properties and/or redshift

Dual IMF deviations from MW-like at the high- & low-mass
end are required to explain at the same time the chemical,
dynamical and spectroscopic observations Fontanot+18

Intrinsic Galaxy Properties might be drastically different
from photometrically estimated values
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