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Context

Quasars are the most luminous and the 
most distant type of AGNs

Lyke et al. 2020

The SDSS has spectroscopic observations 
of 750,000 quasars Lyke+20 and DESI is 
projected to obtain spectroscopy of 3 
million quasars DESI Collaboration+25

Photometric surveys can observe a larger 
portion in a shorter amount of time Lyke+20





T80-South telescope Cerro Tololo Interamerican Observatory, Chile
For more details about SPLUS Mendes de Oliveira+19; Almeida-Fernandes+22; Herpich+24



Almeida-Fernandes+21

plotted over SDSS spectra

SPLUS narrow-band fluxes
SPLUS broad-band fluxes

Nakazono+21



How S-PLUS can be useful for quasar search?

Quasars in MILLIQUAS v8 Flesch 23) and DESI DR1

The wide southern area of SPLUS combined with the narrow-band filter system allow efficient 
target selection and photometric redshift estimation



Quasar Catalog for S-PLUS DR4

Star/quasar/galaxy classification
Nakazono et al. 2021

Quasar photometric redshifts
Nakazono & Valença et al. 2024

646k 245k 145k

Nakazono & Valença+24

3,000 deg²



Machine learning algorithms

Random Forest

Simple and well-established

FlexCoDE

Fourier basis

Applied to photo-z 
estimation in LSST mocks

Bayesian Mixture 
Density Network
Photo-z estimations of 

0.002 < z < 0.7 galaxies in 
SPLUS



Feature exploration

broad
narrow

Including narrow-band 
photometry improves the 
root-mean-square error by 11% 
in comparison to a model 
trained with only broad-band 
photometry

Random Forest)

Nakazono & Valença+24

W1 W2
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Scatter Bias Outlier fraction

Model performance 
evaluation

Nakazono & 
Valença+24

Performance are 
evaluated per 
spectroscopic 
redshift, color g-r, 
and r magnitude



What can be done 
with QuCatS?



Spectroscopic follow-up with GEMINI South (GMOS-S)

~8-meter telescope

2 Gemini programs accepted after QuCatS was 

published

Nakazono & Valença+24



Spectroscopic follow-up with GEMINI South (GMOS-S)

~8-meter telescope

2 Gemini programs accepted after QuCatS was 

published
↪ We confirmed 7 quasar candidates with 3 ≲ zspec ≲ 4.5



Spectroscopic follow-up with GEMINI South (GMOS-S)

SED fitting

Spectroscopic analysis

Fit by S. Panda 
Gemini/NSF NOIRLab)

Fit by P. Humire 
IAGUSP



Cosmology

Points represent the photometrically selected quasars 
and their photometric redshifts from QuCatS.
Plot made by P. Humire IAGUSP

Large scale structure
L. Nakazono ONMCTI, R. 
Bordoni & R. Abramo IFUSP

Search for BAOs
M. E. Gomes Lopes & A. Bernui ONMCTI



Next steps

QuCatS for DR6
➜ 6,100 deg²

➜ FlexCoDE and BMDN

➜ Template fitting

➜ Hybrid models: ML  TF

DR4 3,000 deg²

DR6 6,100 deg²



Take-home messages

Quasar Catalog for S-PLUS DR4

Star/quasar/galaxy classification
Nakazono et al. 2021

Quasar photometric redshifts
Nakazono & Valença et al. 2024

Narrow bands are useful for AGN science!
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