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Co-eval qrowth of SMBHs and Host
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Kej Scilence

+ The most dramatic phase of evolution for AGN and their
host galaxies occurred between 273 and the present day
(¥4% of the age of the Universe) 9 obscured by dust

Thermal continuum peak (Tawsty Mauses Ligs SFR) and the
fine-structure lines of ionised atoms ([0 II1] FFum,

[C 11] 18%um, ...) D far-IR (0<2<3)
At z > 3 these enter into the ALMA range.
+ At lower 25 must rely on Spitzer & Herschel

B FIND A LOCAL CALIBRATION WITH PHOTOMETRIC RESULTS &
CONSIDER EVOLUTION DERIVED FOR HERSCHEL GAL'S & AGN




Why tnfrared spectroscopy is the best tool to
isolabe star formation and accrekion?

Infrared fine structure lines
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Spinoglic & Malkan 1992
iIonization

IR fine skructure
lines:

- separate different
phvswai mechanisms,

- cover the
Iow,z.aﬁwn/demsi&j
parame&er space

- do not suffer from
extinction
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MIR and FIR lines as AGN/AB diagnostics
In the MIR:

Starburst's _Z 10 Starburst’s

Continuous ]
Age=20Myr 4
stop=50K
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PAH EW are
mostly tracing
SF ac évé&v

o Starbursts (LWS)

AGN models
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The 3 strongest FIR Llines can separa&e the 3 dominant
energy sources i galaxies:

0.1

1. AGN: strong [0III] (NLR), but also strong [01] (enhanced
i XDR and with n,;~V10¢ cm3)

2. Starbursts: strong [CII] (PDRs) and [0III] (HII regions)

3. Pure PDR: from the quiescent disk in the spiral galaxy:
strong [CI11] and [01], but no [0III]



The Extended 12-pm Samgt&

* ¥93 galaxies from the IRAS i
FSC-2: 12 U flux Limit > 0,223
(Rush, Mallkan & Spinoglio 1993

* 11¥ Seyfert galaxies (53 Seyfert 1
and gso, &3 Se fert 2 and 2 blazar
(13% of the tofal sample)

* IS0 spectra
(Spinoglio, Andreani & Malkan 2002)

* Spitzer IRS low (Wu+ 2009) and
high resolution spectra ,
(Tommasin+ 2010) (rest)
Tommasint+ 2010
* PACS (Spinoglior+ 2014) of 26 and SPIRE spectra of 11 Seyfert
(Pereira-Santaella+ 201.3)

D> Selected a sub-sample of 76 sources with good
quality IRS spectra for SED analysis




Modified MAGPHYS + AGN
(daCunha+og + Fellre+l2 => Berta+1.3):

Self-comsistent Link of the enerqy absorbed b

dust in the U\f--op&i,ﬁat and dust emission in Fhe
MIR/FIR + korus emission
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from re—emitted stellar Light
(Li[g-1000um] is a Proxv)
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Broad-band SED-fitting Decomposition
Modified MAGPHYS + AGN

(daCunharog + Fellre+i? => Berta+13)
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Previous Worlks

Bowako+ 2014

New relations between L, & Li/L, .
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mid-/far-IR Lline Luminosity Function

Herschel BH accretion Function @different z
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CO Lummcwsi& Funckion

+ Start from Herschel LFs and different pop!s evolutions
(Gruppioni+ 2013)

- use Sargent+ 2014 Uiy oy = Ly relation for normal galaxies

+ and Grever 2014 Uiy - jy = L relations for Starbursts/(U)
LIRGs/AGN
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C0 Lt&mnmas&j Fulckion
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CO LF derived from the Herschel IR LF
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CO-line Lummos&%v Funckion
2> FUTURE CO0 SURVEYS with ALMA
-+ 2013,1,00146.5 - PI: Fabian Walter

A Molecular ALMA Deep Field in the UDF
(CO spectral scan of band 3 -> 20 sres below the kinee of the LF)

¢« 2013,1,0071%S - PI. Manuel Aravena

An ALMA 1.3 mm spectroscopic survey in the Hubble Ulkra Deep

Field

(deep CO/[CII] s ﬁa&rai scan and ultra-deep continuum inmaging

0f 1 arcmmz in the UDF using ALMA i band-6 -> »28 CO emitters
and 30 continuum sources HZ mass Limik of 2.6x10° My and FIR

Lluminosities of 1x10! Ly §-0)

. Et:i.e. 3 ‘Progosat of Co/[Ci1] spectral scan of ~1 arcmin? in
A

MA band-7 ([CI1] m&eus; :M at 278 and removal of
CO contaminanks (CO(4-3),( 4),{9 -—5),(7--6) ab z = 0,48, 0,92,
1.1%, 1.84) - PI: L. Vallini




Simulation o{ afa\rwlfz and sub-nm Lines

+ High resolution, radiative
transfer cosmological
sinmulations of galaxies

wikth a
model

mu&i-yk&se ISM

expected intensit of
 several far-IR emission

lines
of the

for different values

gas me&au&ti&v ;

(Vallini+ 201.3)

> Work in progress:

Calibrate the model ab different 2% (typical SFR, Mx,
populations + different Z) based on Herschel/ALMA data
and study how the ISM in galaxies evolves (diffuse, PDR,

XDR)

> vallini, CG el al. (A), in preparation

[Ci1]

Vallini+ 2013




CO (-1) emission from NGC 1365
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CO (2-1) emission from NGC 1368
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Work in Progress:
Single galaxy with AGN

Hjcirocijmamit:at simulation with
(héép://evtzo-pro >fect.org)
up to physical scales o? 18 pc
+-

CourEesjz A, Ajk‘u&aLP

Radiative transfer with
(Maselli, A, Ferrara, A. & Ciardi, B. 2003 )
+

Cou,pi.ihg wikh codes
(e.g., UCL_PDR + Meiferik & Spaans XDR)

N

Effect of the AGN and
gas density on the
Luméhasé&v ot FIR Lines

Vallini, C& et al. (B), in prep.




Cownclusions

* We have considered a well studied sample of local Seyfert galaxies
(the extended 12-pm sampte) with different % of AGN %o:

- AEFL-:} a hew SED decomposition technique to derive Lycc, Lse and the
fractioin of IR luminosity due to AGN

- Derive new relations: MIR/FIR fine structure line L - Ly /L, .

*  We have a F:i.i,e.d the new relaktions to bthe Herschel LFs and BH
accretion function to derive line LFs ok different 2%

* We have applied Lco-Li relations from the Literature to derive the
CO LFs from the Herschel ones

> to be checked with forthcoming ALMA survey data

* We have developed a new model to simulate the far-IR and sub-
mm Lines -» calibrate on Local data and at different z to study how
the ISM i galaxies evolves




