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Prevalence of Asymmetry 

  HI Profiles 
 50% of “normal” 

galaxies are 
asymmetric (Richter & 
Sancisi 1994) 

 75% of “late-type” 
spirals (Matthews, van 
Driel, Gallagher 1998) 

  Stellar Distribution 
 At least 30% of spirals 

(Rix and collaborators) 











Causes of Asymmetry 

  Differential precession (Baldwin, Lynden-Bell, Sancisi 1980) 
  Short timescales (<5 Gyr); hard to account for prevalence 

  Minor mergers (Walker et al. 1996, Zaritsky & Rix 1997) 
 Most Magellanic spirals have companions (Odewahn 1992)  
  Lopsidedness/star-formation correlation (Rudnick et al. 2000) 
  Timescales are short 

 Asymmetries last only 109  yrs 
  “a few orbit times” 

  Displaced disk (Levine & Sparke 2001, Noordermeer, 
Sparke & Levine 2001) 
 Disk offset from dynamical center of a dominant halo 
  Recreate asymmetric rotation curves (e.g. NGC 4395) 



Minor merger ? 

Wilcots, Lehman, Miller 1996 



Causes of Asymmetry 

  Displaced disk (Levine & Sparke 2001) 
 Disk offset from dynamical center of a dominant halo 
 Starts offset --> stays offset 



Let’s look at really asymmetric galaxies… 

  Magellanic-type spirals 
 Strong single spiral arm (m=1) 
 Stellar bar  
 Center of the stellar bar offset from the center of the 

outer isophotes 
 Often large star-forming complex at one end of the 

bar 



Prescott & Wilcots 2004 – HI survey of Magellanic Spirals 



Prescott & Wilcots  -- NGC 3664 and its companion 



Just How Asymmetric are Magellanic 
Spirals? 

  Only 4/13 had real companions 
  Existing interactions all quite weak (Q ~ 0.001) – 

unlikely to do much to the dynamics/structure 
  HI profiles of interacting Magellanic spirals no more or 

less asymmetric than non-interacting Magellanic spirals, 
and 

  HI profiles of Magellanic spirals in general are no more 
or less asymmetric than HI profiles of field galaxies 

  Presence of a companion/recent interaction not 
required for structural asymmetry of Magellanic spirals 



What about isolated galaxies? 



An HI Survey of Isolated Galaxies 
(Pisano & Wilcots ‘99, Pisano et al ‘02, ‘03) 

  Sample (Tully 1988):  
 No known companions within 6 Mpc 
 Density < 0.1 Mpc-3 for M < -16 

 Equivalent to the Local Group with only the MWG and 
no irregulars/dwarfs brighter than IC 10 

 Velocities between 1500-2600 km s-1 
 Sensitive to interactions within the past 1 Gyr for a single 

VLA pointing 



Isolated?? 











Results 

  10/41 isolated galaxies have gas-rich companions; 
13 companions in all 



Results 

  10/41 isolated galaxies have gas-rich companions; 
13 companions in all 

  Statistical analysis of the orbits – most circular 
  orbit times are long ( > 2 Gyr) 
  dynamical friction timescales longer 
  interactions are weak (Q < 10-3) 



Are they Asymmetric? 

  HI Profiles 
 75% quite symmetric – on average more symmetric 

than Magellanic spirals 
 25% have companions 

  Stellar Distribution (optical light) 

 50% asymmetric – a symmetric HI profile is not always 
indicative of a symmetric optical morphology 

 But….we should really do this in the IR 





Some Closing Thoughts… 

  HI profiles are an inexact measure of asymmetry 
 HI profiles of Magellanics aren’t all that asymmetric 

  What is the role of interactions in driving 
asymmetry? 
 How strong and how recent? 
 How long can a galaxy sustain its asymmetry?  In gas? 

In stellar distribution? 

  What do we really know about the distribution of 
satellites around otherwise “isolated” galaxies? 



Impact of Interaction on Lopsidedness: 
A Case Study of NGC 4618/NGC 
4625 



NGC 4618/NGC 4625 – Interacting 
Magellanic Spirals 



NGC 4618/4625 

  Interaction timescales: 0.14 – 0.7 Gyr 
  Masses 

 NGC 4618 – log M ~ 9.3 
 NGC 4625 – log M ~ 9.9 

 Extended HI disk of NGC 4625 is amazingly 
undisturbed; HI profiles/rotation curves not very 
asymmetric 



Prescott, Westfall, Wilcots, Bershady 2008 



Prescott et al. 2008 





Stellar kinematics of NGC 4618 

  Vrot ~ 55 km s-1 (HI) 
  σz ~ 23 km s-1 (stellar) 
  V/σ ~ 2.2 
  Log Mdyn ~  9.67 (HI), 

9.25 (stellar disk) – 30% 
of total 

Prescott, Westfall, Wilcots, Bershady (2008, in preparation) 



The Mystery of Magellanic Bars 

  Bar fraction decreases from SaSc, then increases 
for later type disk galaxies (Abraham & Merrifield 
2000) 

  DM dominated systems – not likely to be globally 
unstable to bar formation 

  Interaction -driven??? 
  Initially offset disk  (Junqueira & Combes 1997) 
  Secular evolution  (Noguchi 2001) – curious 

enhancement in “concentration parameter” for 
extreme late-type disk galaxies 


