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Adapted from Alexander+2025 Review



4C37.43 hot X-ray producing gas clouds
NASA, Chandra Image Archive, Stockton+2006

e.g. Di Matteo + 2015, Villforth+2017
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Multifaceted study of GAMA Quasars
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DATA

z= 0.1-0.35
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1 set

205 quasars in the set

Type I Quasar 
sample

200 sets

205 galaxies per set

Comparison galaxy 
sample

Wethers et al. 2023, Stone et al. 2023, 2026



Published Research on GAMA quasars
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● Wethers+2022, ApJ

galaxy number counts and group 
membership similar to those of the matched 
galaxy sample

● Stone+2023, ApJ

no statistically significant difference between 
the populations of quasar neighbors and 
normal galaxy neighbors in our sample 
across many physical stellar population 
parameters



Zoom-in closer to the SMBH

Host galaxy environment

What kind of galaxies are these 
active galaxies?
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Galaxy and Mass Assembly (GAMA): 
The Properties of Quasar Host Galaxies: 
Star Formation Histories and Stellar 
Populations.

Authors: 
Maria Stone
Roberto de Propris 
Jari Kotilainen
Clare Wethers
Nischal Acharya
GAMA collaboration co-authors

ApJ, 2026

Beatrice Tinsley * (stellar population diagnostics used in SED)
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SF properties of low-z Type I quasar hosts

9

- data from the GAMA spectroscopic survey
- SED analysis with CIGALE to estimate star formation properties.
● ~80% are star forming galaxies.
● compared to inactive galaxies, quiescent galaxies fraction is lower by a factor of ~2.

● quasar host 
galaxies are 
galaxies which 
have been star 
forming for all 
times previously

● triggering the 
nuclear activity 
happens in the 
local Universe 
mainly by 
secular processes 
and by 
minor mergers
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Now, we need the star formation 
properties data to compare quasar 
host SF to normal galaxy SF

Normal galaxies sample ->
SF estimates are given in GAMA archive, 

based on SED analysis with MAGPHYS

Quasar hosts -> not reliable MAGPHYS data 
because AGN component is not taken into 
account-> use CIGALE
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Herschel 

Driver+2016FUV-FIR regime is well-sampled as there is data for 21 photometry 
bands for all objects
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SED with CIGALE

Quasar example
+/- AGN component
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● quasar host galaxies are galaxies which have 
been star forming for all times previously



We assess 

● whether quasar activity has any 
preference to be associated with 
spiral galaxies or elliptical 
galaxies, and 

● how this compares to a control 
sample of inactive galaxies. 

Stone et al., in prep.

Host Galaxy Morphology  - METHOD

Apply a simple 
Hubble classification scheme, 
similar to Galaxy Zoo 
(Lintott et al. 2008).
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We use archival imaging data from the Hyper Suprime Cam archive (Stone et al., in prep.)

HSC-SSP photometry in g, r, i bands

Host Galaxy Morphology - Imaging DATA
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Our findings are that quasar host galaxies are mostly middle or late type spirals, as
compared to the inactive galaxies, where most galaxies fall into the early type category. 

Spiral galaxies usually have some level of star formation, so these morphological results echo similar 
observation that the nuclear activity is turned on in galaxies which also have an on-going star 
formation processes. 

In both quasar and inactive galaxy samples, merging galaxies or galaxies with peculiar features were 
observed at various degrees.

On-going validation of the method, by estimating the Sersic index with a rough GALFIT 
decomposition.

Host Morphology - Preliminary Results
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CONCLUSIONS

● For AGN host SF properties, our main conclusion is that most (80%) quasars lie on the star 
forming main sequence for normal galaxies and 20% are hosted in quenching or quenched 
systems. 

● The SFHs of these galaxies show that they have generally been SFGs over the past 2~Gyr but have 
experienced a modest star formation increase (by a factor of 2-3) over the past 100~Myr. 

● This finding suggests that AGN activity is more likely to be triggered by internal or secular 
processes, with major mergers playing only a minor role.

● On-going work on host morphology: Compared to the inactive galaxies, quasar hosts have more 
disk-type morphologies than early-type. More than twice the number of quasar hosts are in the 
Unknown category.

Future extensions

● Low surface brightness domain, 
to observationally address 
the minor merger scenario

Maria Stone, Nordic-Baltic Astronomy Days 2026



Maria Stone, Nordic-Baltic Astronomy Days 2026









Maria Stone, Nordic-Baltic Astronomy Days 2026



Maria Stone, Nordic-Baltic Astronomy Days 2026



Maria Stone, Nordic-Baltic Astronomy Days 2026



Maria Stone, Nordic-Baltic Astronomy Days 2026







Maria Stone, 2025, IPAC Seminar

Results



Maria Stone, 2025, IPAC Seminar

Results



Maria Stone, 2025, IPAC Seminar

KS Test Results
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