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• Around 10% of massive 

galaxies (M > 1011.5 MSun) 

are disks 

 

• Velocity fields show clear 

rotation 

 

• But massive galaxies have 

rich merger histories 

 

• And mergers typically 

destroy disks and create 

spheroids… 

 

• So why do such massive 

disks exist today? 

 

 

Why do massive disks exist today? 

Martin +18, MN, 474, 3140 



Martin +18,  MN, 480, 2266 

Effect of  orbital configuration 

Effect of  gas 

fraction on mergers 

involving spheroids 
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• Gas-rich mergers tend to produce 

fast-rotating remnants (e.g. Springel 

+05, Font +17, Martin +18 and others)  

 

• Could gas be responsible for the 

existence of today’s massive disks? 
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Massive disk 

Stellar mass 

Ex-situ mass 

Gas mass 

• Every massive disk shows a 

recent uptick in v/sigma 

coincident with a gas-rich merger 

 

• Compare the properties of the 

last mergers in massive disks to a 

control sample of last mergers in 

massive spheroids… 

 

 

 



• Last mergers in massive 

disks: 

– Are more recent 

 

Why do massive disks exist today? 



• Last mergers in massive 

disks: 

– Are more recent 

– Have higher gas fractions 

 

 

Why do massive disks exist today? 



• Last mergers in massive 

disks: 

– Are more recent 

– Have higher gas fractions 

– Bring in a higher absolute 

mass of gas 

 

 

 

Why do massive disks exist today? 



• Last mergers in massive 

disks: 

– Are more recent 

– Have higher gas fractions 

– Bring in a higher absolute 

mass of gas 

– Have slightly higher mass 

ratios 

 

 

 

Why do massive disks exist today? 



• Last mergers in massive 

disks: 

– Are more recent 

– Have higher gas fractions 

– Bring in a higher absolute 

mass of gas 

– Have slightly higher mass 

ratios 

– Show a slight preference 

for prograde coplanar 

orbits 
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• Massive discs shows similar BH masses 

to massive spheroids – not surprising 

since they are rejuvenated spheroids 
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• …and some of them inhabit dense 

environments 

 

• Could they explain observed massive 

disc galaxies that host double lobed 
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Why do massive disks exist today? 

Other questions we are exploring now: 

 

• Do the mergers spin up the whole system or create a new 

fast-rotating component? 

 

• Does the frequency of extremely massive disks correlate 

with gas fraction of the Universe? 



Summary 
Ryan Jackson, Garreth Martin et al. in prep. 

• Around 10% of extremely massive galaxies host significant disc components 

 

• These galaxies are initially spheroids 

 

• …but have recent gas-rich mergers -> disc rejuvenation 

 

• Many inhabit dense environments (large groups and clusters) 

 

• Explains powerful  double-lobed AGN in disc galaxies reported in the 

observational literature? 

 

• Gas-rich mergers regulate the morphological mix of the Universe at the 

highest stellar masses 

 


