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• Their census allow us to 

reconstruct the recent mass 
assembly of galaxies
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NGC 7331

• Extended stellar halos collect 
all diffuse collisional debris. 

• Strongly affected by 
background subtraction  

• Their size, shape and color 
allow us to reconstruct the 
mass assembly of galaxies





Dwarfs

• Dwarf satellites as tracers of 
galaxy assembly and 
cosmological probes   

• The vast majority is of low 
surface brightness, and their 
census is only beginning. 

• Distance difficult to determine 

Habas et al., 2019

Marleau et al., 2021





Galactic cirrus

• Dust clouds from the Milky Way 
visible in the optical with the 
scattered light 

• Shapes and colors similar as  
tidal features 

• Can be identified with multi-
lambda studies, but difficult to 
subtract 

• A probe of the ISM structure at 
very high spatial resolution





Ghosts, PSF

• Prominent ghosts around bright stars (depending on the 
optical elements)  

• Affect the photometry, shape and even detection of LSB 
structures 



Will Rubin/ LSB meet the challenges of the LSB exportation?

• Large sky coverage: about 20 000 square degrees instead of a few hundred square 
degrees for  current deep imaging surveys 

• Statistics on thousands of nearby massive systems, 10 thousands of LSB dwarfs, 
as a function of environment 



✓ At 29 mag/arcsec2✓ At 31 mag/arcsec2 

• Simulated surface brightness maps
Mancillas et al, 2019

• Surface brightness maps which are 
reached from star counts 
(e.g. PAndAS) 
for Local Group galaxies only. 
Achievable with the 10 year LSST depth

• Surface brightness limit of  
on-going ultra-deep surveys 
probing the integrated diffuse  
light of nearby galaxies 
Achievable with 1 year LSST  depth

✓ Cutting at 27 mag/arcsec2

• Surface brightness limit of 
traditional images of nearby 
galaxies (SDSS, CFHTLS)

Will Rubin/ LSB meet the challenges of the LSB exportation?
ObjId098 

•  Total: 

2 TT 

10 streams 

2 shells 

•  Detectable: 

1 TT 

6 stream 

2 shells 

Tidal tail 

Stream 

Shell 

Shell 

✓At unlimited sensitivity



• Within the Galaxies Science  
Collaboration 

(Sugata Kavirak & Manda 
Banerji) 

• LSB science 
(Sarah Brough and Aaron Watkins) 

4 challenges 

• How do LSST algorithms do at 
detecting LSB sources? 

• What are the best ways to calculate 
distance for LSB galaxies?  

•  Do observers and simulators 
measure the same quantity of ICL?  

• What are the most critical 
observables/measurables in LSB 
tidal features that will constrain 
theory?

Getting ready to exploit the LSST LSB capabilities



Pan-STARRS

• How do LSST algorithms do at detecting LSB sources? 
•



The dark ring problem: sky over subtraction

Pan-STARRS

• How do LSST algorithms do at detecting LSB sources? 
•



Evaluation of the sky subtraction on the LSB 
performances 

• Model galaxy ingestion in the LSST pipeline:  Input real 
galaxies from existing deep imaging surveys (S4G, FDS)

• Serious loss starts at 26 mag/arcsec2 while structures if interest 
have  a large part of their flux below the threshold 

Watkins et al., 2021



• What are the most critical observables/measurables in LSB tidal features that will constrain theory?

…. and how to automatically detect, classify and annotate them on very large samples? 

Bilek et al, 2020



What is the influence of the survey strategy on the detection of the LSB sources?

• The scientific goals within the collaboration are focused primarily on the static sky, with a heavy emphasis on 
faint, low-surface-brightness objects. Dithering, seeing, calibration, and sky-background uniformity are all 
important.  

• Interest for a mini-survey of the Virgo Cluster: getting 2.5 mag deeper than NGVS 

• Optimizing for good seeing and good photometry is more important for galaxies science than the timing or 
spacing of the observations. A priority for homogeneous seeing for  the r band 

• To average over residual uncertainties in instrumental signatures, galaxies science favors including relatively 
large dithers (many arcminutes to degree scale) over a strategy that would involve only small (arcsecond scale) 
dithers. Rotational dithers could be advantageous for trying to mitigate the effects of scattered light, but this 
needs to be verified during commissioning, 




LSB science: synergies with other surveys

LSST

CFHT Large Programmes: CFIS, MATLAS, NGVS 

Euclid
•  15 000 square degree 
• Surface brightness limit of about 29 

mag/arcsec2 for the Wide 
•  A wide filter + Near-IR images 
• HST resolution: better foreground/

background object separation; GCs 
follow-ups; SBF distance 
measurements 
 
Multiple LSB WPs with the LU Science 
Working Group

• A very high sensitivity (10-year data) 
• Multi bands



• Enhanced science combining LSST and Euclid data
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