
High-density, high-shear conditions in the 
circumnuclear starburst ring of  NGC 7742 

Main collaborator: Peter Anders (KIAA/NAOC) 

Richard de Grijs | 何锐思	


 

Kavli Institute for Astronomy and Astrophysics 
Peking University, China 



How and when do cluster 
stars populate the field? 
Star	
  cluster	
  disrup.on,	
  approximately	
  as	
  a	
  func3on	
  of	
  
increasing	
  .mescale:	
  
i.  Forma3on	
  in	
  a	
  marginally	
  bound	
  state;	
  
ii.  Rapid	
  removal	
  of	
  the	
  intracluster	
  gas	
  due	
  to	
  adiaba3c	
  or	
  explosive	
  

expansion	
  driven	
  by	
  stellar	
  winds	
  or	
  supernova	
  ac3vity,	
  typically	
  
on	
  3mescales	
  much	
  shorter	
  than	
  the	
  proto-­‐cluster	
  dynamical	
  
crossing	
  3me;	
  

iii.  Mass	
  loss	
  due	
  to	
  normal	
  stellar	
  evolu5on	
  (including	
  the	
  effects	
  of	
  
stellar	
  winds	
  and	
  supernova	
  explosions);	
  

iv.  Internal	
  two-­‐body	
  relaxa5on	
  effects,	
  leading	
  to	
  dynamical	
  mass	
  
segrega3on	
  and	
  the	
  preferen3al	
  ejec3on	
  of	
  lower-­‐mass	
  stars;	
  

v.  Release	
  of	
  energy	
  stored	
  in	
  a	
  significant	
  frac3on	
  of	
  primordial	
  
“hard”	
  binary	
  systems;	
  

vi.  Tidal	
  and	
  gravita3onal	
  effects	
  due	
  to	
  interac5ons	
  with	
  other	
  
significant	
  mass	
  components,	
  spiral	
  arms,	
  bulge	
  or	
  disk	
  shocking,	
  
and	
  dynamical	
  fric3on.	
  



Infant mortality: fact or fiction?   
q NGC 7742 

Circumnuclear starburst  
ring + high shear! 
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 Which scenario is more realistic…? 
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Take-home messages 

•  Star clusters will eventually populate the field, but the 
timescales governing different galaxies may differ. 

•  We have discovered evidence of extremely rapid cluster 
disruption in the circumnuclear ring of NGC 7742. 

•  This is likely facilitated by the counterrotating gas and 
stellar disks in that galaxy. 
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