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Active Galactic Nuclei (AGN)

2

NASA

Consequences of a feeding 
supermassive black hole in 
the center of galaxies

We must be able to properly 
measure the black-hole and 
the host-galaxy properties

If we want to understand 
the accretion physics and 
host-galaxy co-evolution…
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How to disentangle 
the AGN emission from the host galaxy?



44Catarina Aydar (MPE) Decomposition of AGN and host galaxy

How to disentangle
the AGN emission from the host galaxy?
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z<1 and
(extended or g-r>0.4)

z>1 or (z<1 and
point-like and g-r≤0.4)

Subtract stellar emission

Account for
stellar populations

AGN

Host-galaxy
component

QSO-dominated

pPXF

PyQSOFit
Account for AGN
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pPXF

Aydar et al. in prep
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PyQSOFit

Aydar et al. in prep
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PyQSOFit
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Scaling relations from single-epoch spectra

Aydar et al. in prep
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We are building a large and uniform AGN catalog
based on optical spectral fitting

eROSITA-DE
                    X-rays

SDSS V
    Optical

SPIDERS
Optical 

follow-up of 
X-ray selected 

sources

Aydar et al. 2025
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Physical properties obtained from the catalog
● X-ray data

○ Column density, photon index, luminosity, outflows
○ eROSITA (Brunner+22; Liu+22; Merloni+24)

● Optical/IR photometric counterparts
○ Redshift, colors, morphology

○ NWAY (Salvato+22, Salvato+25)

● Optical spectra
○ Stellar population

■ Stellar continuum (stellar mass, luminosity, stellar populations’ age and metallicity)

■ Stellar absorption lines (dynamics, velocity dispersion)

○ AGN

■ Narrow lines (AGN classification, metallicity, density, ionization parameter, ionized outflows)

■ Broad lines (SMBH mass, accretion rate, fast outflows)

■ AGN continuum (luminosity, power-law and polynomial components)

Out of scale!
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Scientific potential

● AGN classification and demographics
○ (Co-)Evolution

○ Correlations between host galaxy and AGN

○ Obscuration

● Compare and calibrate black hole mass estimates

● Interesting subsample selection
○ Outflows

○ Coronal lines

● Much more!
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AGN fitting code and catalog coming soon!

● Optical spectral fitting code
○ With robust decomposition of AGN and host galaxy
○ Can be applied to other samples

● Multiwavelength AGN catalog
○ ~200k X-ray point-like sources
○ Information from optical spectra

■ Continuum
■ Emission lines
■ Absorption lines and stellar populations

○ X-ray and IR/optical photometric data

● Available next Summer (SDSS DR20)
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Thank you!

caydar@mpe.mpg.de


