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Rl UV tracers of ionizing sources

nature of the ionizing sources (and relative contributions)
at different cosmic epochs (out to cosmic reionization)

rest-frame ultraviolet spectroscopy of primeval galaxies
from current (e.g. VLT-KMOS/MUSE, Keck-MOSFIRE)
and future (e.g. JWST, E-ELT) facilities

accurate modelling to study the physical properties of active and
| inactive galaxies

- UV emission-line ratios as diagnostics for the ionizing source
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AGN NLR models
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Eal Main adjustable parameters

= hydrogen gas density

Us = ionization parameter = ny/ny
Z = metallicity (gas+dust phase)

&4 = dust-to-metal mass ratio (depletion)
a = UV spectral index (only AGN models)

C/0 ratio

Mup of the IMF (only SF models)

metal abundances from Bressan+ 13
(mix Grevesse & Sauval 98 + Caffau+11)

depletion values from Gutkin+16

—> 3. Crublein's pos&ar

Parameter

AGN NLR

SF galaxies

lonizing spectrum

a=-1.2,-14,-1.7,-2.0

constant SFR, age 10

log(Us) -1.0,-.1,5,-2.0,-2.5,-3.0,-3.5,-4.0,-45 | -1.0,-.1,5,-2.0,-2.5,-3.0,-3.5, -4.0, -4.5
log(n 2.0,3.0,4.0 2.0,3.0,4.0
Z 0.0001 + 0.07 0.0001 + 0.03
&d 0.1,0.3,0.5 0.1,0.3,0.5
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MM AGN vs stellar ionizing spectra
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R UV spectral diagnostics
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UV spectral diagnostics
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UV spectral diagnostics
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RN UV spectral diagnostics
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it Z2-COSMOS DeepType 2 AGN

zCOSMOS Deep (PI: S. Lilly) Mignoli+ in prep

BzK selection + U dropout colour
selected galaxies with z>1.4 4 search for Type 2 (obscured AGN) at high z
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"Eg'm Diagnostics - CIV selected AGN2

NV “problem’: NV/Hell often stronger than model predictions

—> ‘selectively ‘'enhanced elemental
abundances and super-solar metallicities
(e.g. Hamann&Ferland 92,93)
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RO Diagnostics - CIV selected AGN2

NV “problem’: NV/Hell often stronger than model predictions
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NV “problem’: NV/Hell often stronger than model predictions

—> ‘selectively ‘'enhanced elemental
abundances and super-solar metallicities
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“5"1““ Diagnostics - CIV selected AGN2

_ , NV “problem’: NV/Hell often stronger than model predictions
+ internal microturbulence

Bortoff & Ferland 2000
(v=100-200 km/s)

—> ‘selectively ‘'enhanced elemental
abundances and super-solar metallicities
(e.g. Hamann&Ferland 92,93)
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Diagnostics - CIV selected AGN2

NV “problem’”’: NV/Hell often stronger than model predictions

+ internal microturbulence
Bortoff & Ferland 2000 —> ‘selectively ‘'enhanced elemental

(v=100-200 km/s) abundances and super-solar metallicities
100 /{m 2 (e.g. Hamann&Ferland 92,93)
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Mignoli+ in prep

7.0 Gutkin+16

» no need of models with very
high metallicity to reproduce
the observed ratios

»  flat relation O/H vs
stellar mass

» metallicity evolution
with redshift?

v

future plan:
) ) - ® 18<z<?26
simultaneous fit of 01
0y o 2>=2.6(w/o CllI)

photometry + spectral lines T , e
with a Bayesian fitting code 9.0 9.5 10.0 10.5 11.0
(e.g. BEAGLE, Chevallard+16) M.[Mc]

12 4 log(O/H)
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Summary

4 UV emission-line ratios are good diagnostics of the ionizing source (nuclear vs
stellar activity)

4 interpretation of spectroscopic observations to study physical properties of
the ionized gas (e.g. metallicity, density) of both active (mignoli+in prep) and
inactive galaxies (stark+14,15a,15b,16)

4 can be easily implemented in SED fitting tools, e.g. BEAGLE (chevallard+16)

4 combined with cosmological simulations to better understand feedback
processes and black hole growth (Hirschmann +in prep)

4 interpret current spectroscopic observations (VLT-KMOS/MUSE and Keck-
MOSFIRE) of high redshift sources

4 groundwork for future facilities, such as NIRspec on-board JWST and the ELT
which will push studies up to the epoch of reionization (z>7)




