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Hubble Morphological 
Classification
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Simulations



EAGLE Cosmological Simulations

Particles: 
Gas, stars and dark matter  

Code:  
GADGET-3 Springel et al 2005 
  
Cosmological Parameters: 
ΛCDM model Plank et al 2014 

Particle Mass: 
 

 

                          Schaye et al 2015

Mgas = 1.81 × 106M⊙
Mdark = 9.70 × 106M⊙

60 kpc (Stars) 
Mstellar = 3 × 1010M⊙

100 Mpc (Gas)

Physical Process 

• Gravity 
• Hydrodynamics 
• Radiative cooling 
• Star formation 
• Feedback SN 
• Feedback AGN 
• Metallicity



Stellar Mass Function

The galaxy stellar mass function at z = 0.1 
for the EAGLE simulations compared to 
observations.

The galaxy number density agrees with the 
data to <∼ 0.2 dex.

High-mass end fewer than 10 objects per 
(0.2 dex) stellar mass bin. 

Low-mass end stellar mass falls below 100 
baryonic particles. 

GAMA survey (z < 0.06; Baldry et al. 2012)  
SDSS (z ∼ 0.07; Li & White 2009).

Observations
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The galaxy stellar mass function at z = 0.1 
for the EAGLE simulations compared to 
observations.

The galaxy number density agrees with the 
data to <∼ 0.2 dex.

High-mass end fewer than 10 objects per 
(0.2 dex) stellar mass bin. 

Low-mass end stellar mass falls below 100 
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SDSS (z ∼ 0.07; Li & White 2009).

Observations
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Milky Way
6 × 1010M⊙

~500 simulated  
galaxies



EAGLE Morphological 
Classification

Ellipticals

Barred Spirals

60 kpc (Stars) 
Mstellar = 5 − 6 × 1010M⊙

Normal Spirals



Spiral & Elliptical Classification
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Take-home Message

1) Tully-Fisher and Fundamental Plane scaling relations emerge as a 
consequence of the different dark matter content inside the effective radius

2) A unified distance indicator gives competitive results for all galaxies 
independent of the morphological type.


