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The life eycle of Galaxies

Life cycle of Massive Galaxies

Feeding
+ Convergion of gag into gtarg
+ Accretion onto Super Maggive BH - AGN phageg

Feedback

+ Energy injection in the (SM through winds, shocks, CR
by AGN and SNae
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Outstanding questions

Feeding

[. Convergion timescales of gas into stars
2. Fraction of gas into Star Formation vs acereted onto SMBH

Feedback

. If and how gas convergion into stars is affected by AGN winds
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Feeding -
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Feeding - |

- Schmidi-Kennicutt (SK) : ULIRGs are off
» |00 pe ~ typical distance bewteen GMC in MW

type (notin ULIRGS) :

» SK relation breaks down at <[00 pe
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Feeding - |

- Schmidt-Kennicutt (SK) :ULIRGs are off
- 100 pe ~ typical distance bewteen GMC in MW
type (notin ULIRGS)

» SK relation breaks down at <[00 pe
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= Different Timescales of Molecular Cloud lifetime,
wsam | QF, stellar feedback

o5/ i) With ~10-100 pe regolution, ALMA can measure
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Feeding - 2

What feeding mode in circum nuclear disks?

4+ Balaxyinteractions (Qag nuclear SB
acereted onto SMBH
+ Dick instability ~ Qag nuclear S8 =
acereted onto SMBH

1)

4

100

Empirical
Sander & Mirabel

Model
Menci+2014
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Feedback

Do AGN winds affect gas conversion into starg?

AGN-DRIVEN MASSIVE WINDS:
+ Ubiquitous in luminous AGN hosts - kpe-wide
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Feedback

Do AGN winds affect gas conversion into starg?

AGN-DRIVEN MASSIVE WINDS:

+ Ubiquitous in luminous AGN hosts - kpe-wide
- Fagt, mass loaded, Energetic ( few % of Lbol)
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Feedback

Do AGN winds affect gas conversion into starg?

AGN-DRIVEN MASSIVE WINDS:
+ Ubiquitous in luminous AGN hosts - kpe-wide
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Probe AGN feedback- Strateqy

Strateqy ie twoftold:
(1) High resolution studies of individual galaxies

- regolve/map AGN winds and their eftect on SF
(Il) Sealing relations of statistical samples

- up to now: biaged sampleg

- SUPER aurvey @SINFONI/ULT  z=2-3
- PHIBSS2 eurvey @NOEMA =5 5

- [BISCO survey @IRAM 30, @ALMA band6 2<0.05

Requirementg:
- unbiased samples
- high angular resolution
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AGN Wind scaling with L,

One application, on biased samples
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AGN Wind scaling with L,
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AGN Wind scaling with L,

One application, on biagsed samples e T
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AGN Wind scaling with L,

One application, on biased samples SRR —

lonized MOF ~ Lboll'g

The magq ratio

molecular/ionized wind
reduceg at high Lp|
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M,./SFR

'r)_

AGN wind loading factor

n=Mor/SFR factor ~10 larger than SFG winds
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Scaling relations: Depletion Timescale

dep
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Scaling relations: Depletion Timescale

log( t dep/(f 1(z)><g 1(sSFR/sSFR(ms,z,M*))
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tdep ~3-30 times shorter than average at high M-
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The BISCO project

+ Multi-dimensional study of feeding and feedback in unbiagsed sample
+ Sealing relations M, M/SFR, M(H2)/ M tgep with Lagn, M, Agqd

+ Mace sealing with M(H2)

[BISCO sample:
+Hard X—ray selected AGN from [BIS [ntegral Survey - unbiased vs.
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The [BISCO survey

| Establlsh a observaﬂonallg moﬂvated dgnamlc \new
1 | of the impact of AGN (eedback on SF process -

e e —

'_- — — — ——

First Unbiased survey of H2 regervoirs + outflows in 60 AGN hosts:

+ @IRAM 30m (CO 1-O/2-1) - Pl Feruglio
70 hours survey completed 2017 - 70% detection rate

* ALMA band 6 : map CO with 50 pe resolution - Pl Feruglio
approved in eycle 5

- Nustar/XMM data Detailed X-ray spectral analysis - Pl Malizia
Lx, NH, WA, UFO¢e
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The [BISCO survey

— oy
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The [BISCO survey
r

ALMA will measure: |
Outflows, M(H2), 2,

2 1ac - SFR where outflows

SFR from Manga, Califa, MUSE ...
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The [BISCO survey

— oy
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[BISCO - Feeding

Sealing of Mace, M= and M(H2) for an unbiased sample

M- « SFR (variousindicators : Ha, UV, Radio...)
MAGC < Lpol, MBH Lbo= € MACC e? £=0.1
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[BISCO - Feeding

Sealing of Mace, M= and M(H2) for an unbiased sample

M- « SFR (variousindicators : Ha, UV, Radio...)
MAGC < Lpol, MBH Lbo= € MACC e? £=0.1
An example: NGCIO68

Lbo= 9 x 0% erg/s Mace= 0.016 Mo /yr
ongoing SFRInCND =16Mo/yr = M-

M= / Mace =100
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[BISCO - Feeding

Sealing of Mace, M= and M(H2) for an unbiased sample

M- « SFR (variousindicators : Ha, UV, Radio...)
MAGC < Lpol, MBH Lbo= € MACC e? £=0.1
An example: NGCIO68

Lbo= 9 x 0% erg/s Mace= 0.016 Mo /yr
ongoing SFRInCND =16Mo/yr = M-

M-/ Mace =100 [ Dick Instability (Feruglio et al. in prep)
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IBISCO - FUTURE PROSPECTS

PAIR THE TWO ESO’S FLAGSHID FACILITIES

ALMA + MUSE

JOINT CHARACTERISATION OF COLD AND ION [SED GAS wn‘h 50 IOO pc resoluﬂon
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IBISCO - FUTURE PROSPECTS

PAIR THE TWO ESO’S FLAGSHID FACILITIES

ALMA + MUSE

JOINT CHARACTERISATION OF COLD AND lON ISED GAS wuth 50-100 pe resoluﬂon

Cold: Molecular Gag regervoir | | loniced: Ha Star Formation
Molecular outflows [Olll] ioniged outflows
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IBISCO - FUTURE PROSPECTS

PAIR THE TWO ESO’S FLAGSHID FACILITIES

ALMA + MUSE

JOINT CHARACTERISATION OF COLD AND ION ISED GAS wn‘h 50 IOO be resoluﬂon

Cold: Molecular Gag regervoir | | loniced: Ha Star Formation
Molecular outflows [Olll] ioniged outflows

COMPREHENSIVE DYNAMIC VIEW OF

- EVOLUTION and TIMESCALES OF SF PROCESS

- IMPACT OF AGN FEEDBACK

- CHEMICAL ENRICHMENT AND MIXING

ACROSS GALACTIC NUCLEI & LINKED TO THE LOCAL CONDITIONS
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IBISCO - FUTURE PROSPECTS

PAIR THE TWO ESO’S FLAGSHID FACILITIES

ALMA + MUSE

JOINT CHARACTERISATION OF COLD AND lON ISED GAS wn‘h 50 {00 pe resoluﬂon

Cold: Molecular Gag regervoir | | loniced: Ha Star Formation
Molecular outflows [Olll] ioniged outflows

COMPREHENSIVE DYNAMIC VIEW OF

- EVOLUTION and TIMESCALES OF SF PROCESS

- IMPACT OF AGN FEEDBACK

- CHEMICAL ENRICHMENT AND MIXING

ACROSS GALACTIC NUCLEI & LINKED TO THE LOCAL CONDITIONS

FAR REACHING IMPLICATIONS ON THEORETICAL MODELS & SIMULATIONS
BRIDGING FIELDS OF STAR FORMATION AND GALAXY/AGN EVOLUTION
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