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ABSTRACT The amount of stellar mass in tidal streams that contribute to the build-up of stellar haloes is quantified. A complete, 
volume-limited sample of 190 galaxies has been selected from the ultra-deep IAC Stripe 82 Legacy Project2 (Fliri & Trujillo 2016), μg ~ 
29.2 mag/arcsec2 (3σ, 10×10 arcsec2), for this task. The study is a starting point for future deep learning-based automation of the 
process, to be applied to Euclid and LSST imaging of a much larger sample of galaxies.

2. VISUAL CLASSIFICATION:  
FINDING DISTURBED GALAXIES

Fig 3.  Fraction of the selected early and late-type galaxies 
with ‘disturbed’ outskirts as a function of stellar mass, in 
SDSS (above) and the deeper Stripe 82 (below) where early-
types show a significant trend of more ‘disturbed’ galaxies 
with increasing stellar mass

4. TREATING NOISY GALAXY OUTSKIRTS

SDSS, μr ~ 26.5 mag/arcsec2 (3σ, 10×10 arcsec2)

Stripe 82, μr ~ 28.5 mag/arcsec2 (3σ, 10×10 arcsec2)
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Fig 6. Stripe 82 
PSF in g-band 
developed by 
Javier Román & 
Raul Infante 
(see their talks!)
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Fig 1. Distribution 
of Nair & Abraham 
(2010) galaxies in 
stellar mass vs. 
redshift and 
completeness 
criteria for sample 
selection

Total 190 galaxies selected above completeness curve

90 Early-type (E0-S0/a) & 100 Late-type (Sa-Scd)


 within Stripe 82 footprint 

After detection, only 
pixels > 3σnoise at different 
levels of Gaussian 
convolution are selected 
for quantification

Fig 7. Left: NoiseChisel 
(Akhlaghi et al. 2015) 
detection map. 

Right: High signal-to-
noise image (Chamba et. 
al in prep)

5. QUANTIFICATION: EXAMPLES

1. SAMPLE SELECTION 3. REMOVING SCATTERED LIGHT FROM POINT SOURCES

30
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27

radius ~ 12 arcmin  
scaled to flux ~106 

Fig 2. Visual classification categories: disturbed, undisturbed 
and dubious, performed for SDSS (above) and deep Stripe 
82 (below) gri-band + grey background composite images

Fig 5. 
Scattered light 
model derived 
using Stripe 82 
PSF (below) 
and Imfit 
(Erwin 2014)

Ultra-deep Stripe 82 g-band 
μg ~ 29.2 mag/arcsec2 (3σ, 10×10 arcsec2)

6. CONCLUSIONS
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• Early-type galaxies show a significant trend of more 'disturbed' outskirts with 
increasing stellar mass compared to late-type galaxies 


• Scattered light from point sources can affect galaxy outskirts at very faint 
levels μ~ 29 mag/arcsec2 and has been removed


• For the massive examples, we find about 3-4 times more stellar mass in the 
halo than undisturbed cases
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Fig 4. IC1517 before (above) and after (below) scattered light removal
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