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Co-eval qrowth of SMBHs and Host
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MIR and FIR Llines as AGN/SB diagnostics

Infrared fine structure lines
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In the FIR:
IR fine structure lines:

1. AGN: sktrong [0III] (NLR), but also strong [0I]

- separate different (enhanced in XDR and with n_;,~10% em3)
ijsicat mechanisms,

2. Starbursts: strong [CI1] (PDRs) and [OIII] (HII

- cover the .
regions)

Ionizakion/densik
Parame&er space

3. Pure PDR: from the quiescent disk in the spiral
- do not suffer from galaxy: strong [Ci1] and [01], but no [0111]

extinction




WORK OUTLINE

- START FROM A LOCAL SAMPLE OF AGN WITH DIFFERENT fc,
IR LINES, MULTIWAVELENGTH PHOTMETRIC COVERAGE

- PERFORM SED-FITTING TO DERIVE LS (L) and L,

2 FIND RATIOS BETWEEN (AGN/SE) L. AND L (Lig) OR Lacc

< DERIVE LINE LFs BY CONVERTING THE HERSCHEL TOTAL IR
LFs

M) ESTIMATE NUMBER OF SOURCES DETECTABLE IN DIFFERENT

IR LINES AT DIFFERENT LUMINOSITIES AND REDSHIFTS




The Exktended 12-pm Sample

* ¥93 qalaxies from the IRAS data available

FSC-2: 12 4w flux Limitk > 0,22™3 VIRTUALLY ot ALL

(Rush, Malkan & S'I&éhogiéo 1993 waveLeMSEhs "

* 11% Seyfert galaxies (53 Seyfert 1
and gso, 63 Seyfert 2 and 2 blazar
(13% of the F:o?a& sample)

* IS0 spectra
(Spinoglio, Andreani & Mallkan 2002)

* Spitzer IRS low (Wu+ 2009) and
high resolution spea&m
: ol10 e %
(Tommasin+ 2010)
* PACS (SFEM03££0+ 2014) of 26 and SPIRE spectra of 11 S@jf@.f&
(Pereira-Santaella+ 201.3)

> Selected a sub"so\mgiﬁ of 76 sources with qood
quality IRS spectra for SED analysis




Broad-band SED-fitting Decomposition

Modified MAGPHYS + AGN Some Examples of
(daCunharog + Feltre+1? => Berta+13) SED-decomposition
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New relations between L.
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mid-/far-IR Line Luminosity Function

5 This work This work
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mid-/for-IR Lline Luminosity Function
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logd (Mpc~dex™)

mid-/for-IR Lline Luminosity Function
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CO Luminosity Function
(Vallini, €& et al,, in

+ Start from Herschel LFs and different pop!s evolutions
(Gruppionir R013)

. use Sargent+ 2014 Uiy oy = L relation for normal galaxies

+ and Grever 2014 Uiy, - jy = Lig relations for Starbursts/
(UDLIRGs/AGN
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Looking forward to Future CO Survey Data...

1) PI: Fabian Walter

A Molecular ALMA Deep Field in the UDF
(CO spectral scan of —» 20 srcs below the kiee of
the LF)

2) PI: Mahuel Aravena

An ALMA 1.3 mm spectroscopic survey in the Hubble Ulkra
Deep Field

(deep Co/[C1i] spectral scan and ultra-deep continuum
imaging of 1 arcmin? in the UDF using ALMA in

-» »28 CO emitters and 30 conkinuum sources)



Simulation of far-IR and sub-mm Lines

2.5HED cm .-“ ) [CII]

+ High resolution, radiative B8 ¥
transfer cosmological |
sinulations of galaxies
with a multi-phase ISM
model

+ expected intensity of

several far-IR emission
Lines for different values
of the qas metallicity,

(Vallini+ 201.3)

Vallini+ 2013

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

>

XDR) "> Vallini, CG et al. (A), in preparation




CO (2-1) emission from NGC 1365
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2> Vallini, C& et al. (B), in preparation
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Work in Progress:
Sihgle galaxy with ACGrN

Hﬁdrodjnamiaat simulation wikh
(hetp:/fenzo-profect.org)
up to physical scales of 18 pc
+

Cour&esy A. Ajkukai.’a

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

Coupling with codes
(e.9., UCL_PDR + Meiferik & Spaans XDR)

N

Effect of the AGN and
gas density on the
luminosity of FIR lines

Vallini, CG etk al. (), in prep.



The Space Infrared Telescope for
Cosmology and Astrophysics: SPICA

SMI SAFARI

3 spec channels: 3-band grating
spectrometer

LRS, MRS, HRS continuous
spectroscopy
capability

12-37 um 34-210 um
Telescope diameter: 2-3 m
Telescope temperature: <6 K
Wavelength: 20-210 ym (or wider)
Total mass: < 3.7t
Orbit: Halo orbit around liberation point S-E L2
Launch: in FT2025 or later by JAXA's H-X
SriCA Operation: 3 years (nominal), 5 years (goal) °
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