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Irregular morphology and complicated dynamics

➢ Methods based on modelling are impractical

Projection problems

➢ Cannot always see pairs

Difference between surveys

➢ Inconsistent classifications
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Close pairs 
method

Hubble image

Wavelength (Å)

Zoomed in spectrum

Ventou+19

Δv
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(Ackermann+18)
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Comparison

Scalable Accurate Resource 
friendly

Visual inspection ❌ ✅ ❌

Close pairs 
method ❌ ✅ ❌

Machine learning ✅ ✅ ❌
Morphological 
classifiers ✅ ❔ ✅
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IllustrisTNG 
mock images

1. Mass ratio > 1:4
2. Merging in the next 800 Myrs or 

in the past 300 Myrs
3. Stellar mass > 10⁹ M

☉
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Performance 
comparison

Margalef-Bentabol+24; Cotter+[submitted]

Using 
Horizon-AGN 
mock images
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Goals for new 
statistics

Accurate

● Must work on ongoing 
and post mergers

● Should compete with 
some ML methods

Robust

● Should maintain 
accuracy across surveys

● Should work for poor 
image quality

Scalable

● Must be efficient enough 
to work on large surveys
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ground

Euclid collaboration 2025Kim+20
2020 2025
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● Mergers are a key part of galaxy evolution; a galaxy’s morphology, star formation, AGN 
activity, and mass are strongly linked to its merger history

● Classification of mergers can be done with visual classification, the close pairs method, 
machine learning, and morphological classification

● Non-parametric morphologies describe the light distribution of a galaxy without assuming 
a model

● Literature provides merger criteria based on Gini, M20, and Asymmetry

● Merger criteria were made using the Gini, M20, and Concentration of mock images from 
IllustrisTNG and an MCMC method, matched ML methods in terms of precision but 
lacked accuracy

● Found that existing non-parametric morphologies are ineffective for ongoing and 
post-mergers

● New morphological statistics are under development to better classify mergers based on 
faint features
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Dziękuję bardzo!




