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LSST:UK Galaxies science 



LSST:UK galaxies science 

• Low surface-brightness Universe 

• Simulations 

• Morphological classification 

• Photo-z pipelines 

• Deblending algorithms 

• High-redshift Universe 

• Galaxy clusters 

• Strong lensing 

 

 

 
 

 

 UK momentum/leadership/niche 
 Critical for enabling a broad spectrum of  LSST science 
 Some areas providing critical support for LSST Project 



• Quantify role of merging 
in galaxy evolution 
– Detection of LSB tidal 

features 

– Characterisation of LSB 
tidal features 

 

• Detection of LSB galaxies 
 

The low surface brightness Universe 
Detection and characterisation of LSB objects 

HSC (Lupton pipeline) 

Martin, Devriendt, SK, Laigle, Prole, Davies, Ferguson et al. 



The low surface brightness Universe 
Simulations: detection/characterisation of LSB tidal features 

• UK has strong simulation 

expertise: 

– Horizon 

– New-Horizon (mol. cloud 

scale resolution) 

– EAGLE 

– Illustris 

 

• Full hydro sims in 

cosmological volumes 

(100 Mpc) 

 

 

 

 

 

Horizon-AGN light-cone 

Martin, Devriendt, SK, Laigle, Prole, Davies, Ferguson et al. 

SK +17 
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The low surface brightness Universe 
Simulations: detection/characterisation of LSB tidal features 

Martin, Devriendt, SK, Laigle, Prole, Davies, Ferguson et al. 

SK +17 



Algorithms can be built  that use morphological parameters to: 
 

• Detect merger remnants 

• Separate remnants based on their properties → characterise mergers 

The low surface brightness Universe 
Simulations: detection/characterisation of LSB tidal features 

Martin, Devriendt, SK, Laigle, Prole, Davies, Ferguson et al. 



• Use clustering algorithms (e.g. 

DBSCAN) to find Ultra Diffuse 

Galaxies 

 

• Identifies over-densities of  pixels 

over an arbitrary clustering scale 

length (ε)  

 

• Train on simulations and precursor 

data (Prole +17) 

 

 

The low surface brightness Universe 
Detection of UDGs and LSB structures 

Martin, Devriendt, SK, Laigle, Prole, Davies, Ferguson et al. 



Galaxy morphology 
Machine learning methods 

Hocking, Geach et al. 



Galaxy morphology 
Machine learning methods 

Hocking, Geach et al. 



Galaxy morphology 
Machine learning methods 

Hocking, Geach et al. 

• Feasibility tested on 

CANDELS (Hocking +17) 

 

• Will be implemented on 

LSST and precursors 

 

 

Star-galaxy separation 



Galaxy morphology  
Machine learning methods 

Hocking, Geach et al. 

Input into photo-z pipelines… 



Photometric redshifts 

Lahav, Jarvis et al. 

• Reliable Photometric Redshifts 

(PhZ) for billions of LSST galaxies 

are mission critical for galaxy 

evolution and cosmology studies 

 

• UK heritage and leadership in PhZ: 

codes, imaging and spectroscopic 

surveys (MOONS, 4MOST ?) 



Deblending in deep surveys 

Shirley, Loveday et al. 

• Use MultiNest  to use 

Bayesian inference to 

compare single Sersic fits to 

multiple Sersic fits  

 

• Early stages- procedure works 

well for 1D 

 

• Extend to 2D light 

distributions 

 

 

 

 

 



• LSST will result in the 

discovery of  

unprecedented numbers 

of  galaxies at z > 6 –most 

luminous and massive 

galaxies at these epochs 

 

• Overlap between bright-

end of  galaxy LF and 

faint-end of  QSO LF – 

both highly uncertain 

(dashed) 

 

 

High-redshift Universe 
Redshift 6 luminosity function 
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Banerji et al. 



High-redshift Universe 
Photometric selection of high-z galaxies 

LSST z – VISTA J 

L
S

S
T

 (
i-

z
) 

• Clean photometric 

selection of  high-z 

galaxies will have to rely 

on combining LSST 

optical data with IR data 

e.g. from VISTA and 

Euclid 

 

• Strong UK leadership in 

VISTA surveys in deep-

drilling fields e.g. 

VIDEO (PI:Jarvis), 

VEILS (PI:Banerji) as 

well as Euclid 

Banerji, Jarvis et al. 



Galaxy clusters 

Bremer, Collins, Edge, Hatch, Jauzac, Mann, Maughan, McCarthy, McGee, Romer, Smith, Stott et al. 



Strong lensing science 

Verma et al. 



LSST:UK Galaxies science 
Summary 

• LSST:UK current efforts/interests in: 

 Low surface-brightness Universe 

 Simulations 

 Morphological classification 

 Deblending algorithms 

 Photo-z pipelines 

 Galaxy clusters 

 High-redshift Universe 

 Strong lensing 

 
• ~80 strong LSST:UK Galaxies collaboration and growing. To join send me email: 

s.kaviraj@herts.ac.uk 

 
• Perfect time to join the LSST:UK Galaxies effort 

– Precursor surveys already available (e.g. HSC, DES, DECaLS) 

– LSST commissioning data in 2020, survey proper in 2021 

 

 

 

 

 

 
 

 


