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•  Based	
  on	
  full	
  spectral	
  fi`ng	
  techniques	
  
•  Main	
  formula:	
  

	
  
•  Template	
  spectrum	
  can	
  be	
  	
  

•  linear	
  combina*on	
  of	
  stellar	
  spectra	
  (Coccato	
  et	
  al	
  2011,2013;	
  Johnston	
  
et	
  al.	
  2013	
  –	
  heritage	
  from	
  pPXF	
  code	
  Cappellari	
  &	
  Emsellem	
  2004)	
  

•  SSP	
  model	
  for	
  given	
  SFH	
  (our	
  work,	
  heritage	
  from	
  NBursts	
  code	
  
Chilingarian	
  et	
  al.	
  2007)	
  

Spectral	
  decomposi*on:	
  basics	
  

Smodels =W1(L(v1,σ1)∗T1)+W2 (L(v2,σ 2 )∗T2 )
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Krajnovic	
  et	
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  (2011)	
  

•  Non-­‐regular	
  rotator	
  
•  2sigma	
  peaks	
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SDSS 

SDSS - 1” long-slit mode 
- 4300-7300 AA 
- Sp. Resolution~3.5 A  
- σinst~90 km/s 
- Texp~2.5h 
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IC	
  719	
  

Secondary	
  counter-­‐rota*ng	
  component	
  is	
  
younger	
  and	
  more	
  metall-­‐reach.	
  	
  

SCORPIO	
  long-­‐slit	
  data	
  

Katkov	
  et	
  al.	
  ApJ	
  769,	
  105	
  (2013)	
  



IC718	
  –	
  gas	
  reach	
  dwarf	
  satellite	
  which	
  can	
  
be	
  source	
  of	
  external	
  materials	
  with	
  
decoupled	
  angular	
  momentum.	
  

Accre*on	
  history	
  consist	
  of	
  two	
  
accre*on	
  events	
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  719	
  

Star-­‐forming	
  
ring	
  

Zmain<Zgas<Zsecond	
  
Grossi	
  et	
  al	
  .2009,	
  ALFALFA	
  



NGC	
  448	
  
- 1” long-slit mode 
- 4800-5550 AA 
- Sp. Resolution~2.3 A  
- σinst~60 km/s 
- Texp~3h 
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Atlas3D data with SAURON 
spectrograph  

Krajnovic	
  et	
  al.	
  (2011)	
  
•  regular	
  rotator	
  
•  2sigma	
  peaks	
  

MB=-­‐19.2m	
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NGC	
  448	
  SCORPIO	
  long-­‐slit	
  data	
  

Decomposi*on	
  of	
  SAURON	
  
data	
  is	
  more	
  complicated	
  due	
  
to	
  lower	
  spectral	
  resolu*on.	
  
In	
  order	
  to	
  stabilize	
  solu*on	
  
we	
  fixed	
  velocity	
  dispersion	
  
on	
  70	
  km/s.	
  

One	
  component	
  fi`ng	
  

Two	
  component	
  fi`ng	
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•  The	
  comparable	
  ages	
  in	
  the	
  center	
  exclude	
  the	
  forma*on	
  of	
  
counter-­‐rota*ng	
  component	
  in	
  situ	
  in	
  the	
  galaxy.	
  Probably	
  the	
  
merger	
  event	
  took	
  place	
  in	
  the	
  early	
  epoch.	
  

•  Nega*ve	
  age	
  gradient	
  supports	
  inside-­‐out	
  scenario	
  of	
  subsequent	
  
forma*on	
  of	
  outskirts	
  of	
  counter-­‐rota*ng	
  disc.	
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•  In	
  collabora*on	
  with	
  Sergey	
  Khoperskov	
  (University	
  of	
  Milan,Italy;	
  	
  
Ins*tute	
  of	
  Astronomy	
  RAS,	
  Russia)	
  

•  Main	
  ques*on:	
  How	
  dynamical	
  evoluAon	
  of	
  two	
  	
  gravitaAonally	
  
stable	
  counter-­‐rotaAng	
  discs	
  is	
  depend	
  on	
  configuraAon	
  of	
  system?	
  	
  

•  N-­‐body	
  simula*ons	
  of	
  isolated	
  stellar	
  systems	
  in	
  a	
  fixed	
  poten*al	
  of	
  
DM	
  

•  2-­‐3	
  106	
  par*cles	
  
•  In	
  various	
  models	
  we	
  vary	
  the	
  parameters	
  of	
  both	
  components:	
  

central	
  surface	
  density	
  values,	
  radial	
  scale	
  lengths	
  and	
  central	
  value	
  
of	
  the	
  radial	
  velocity	
  dispersion.	
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•  Strong	
  bending	
  instability	
  provides	
  the	
  strong	
  increases	
  of	
  the	
  
ver*cal	
  to	
  radial	
  velocity	
  dispersion	
  ra*o	
  σZ/σR	
  during	
  short	
  
*me	
  (few	
  108	
  yr.).	
  	
  

•  Various	
  combina*ons	
  of	
  the	
  counter-­‐rota*ng	
  components	
  
parameters	
  (disk	
  surface	
  density	
  scale	
  lengths	
  and	
  velocity	
  
dispersion	
  scale	
  lengths)	
  gives	
  a	
  radial	
  profile	
  of	
  the	
  σZ/σR	
  which	
  
in	
  the	
  galac*c	
  center	
  can	
  be	
  higher	
  than	
  unity!	
  

•  Even	
  small	
  undetectable	
  frac*on	
  (~5-­‐10%)	
  in	
  mass	
  of	
  CR	
  
popula*on	
  can	
  produce	
  valuable	
  increases	
  of	
  σZ/σR	
  value.	
  	
  

•  The	
  bending	
  waves	
  triggered	
  by	
  the	
  counter-­‐rota*on	
  can	
  be	
  
in	
  principle	
  a	
  mechanism	
  of	
  the	
  ver*cal	
  disc	
  hea*ng	
  in	
  
numerous	
  galaxies.	
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Summary	
  

•  The	
  counter-­‐rota*ng	
  stellar	
  popula*ons	
  provide	
  possibility	
  to	
  
explore	
  the	
  history	
  of	
  accre*on	
  processes	
  which	
  is	
  thought	
  to	
  
be	
  one	
  of	
  the	
  main	
  galaxy	
  evolu*on	
  driver	
  

•  The	
  detec*on	
  of	
  counter-­‐rota*ng	
  galaxies	
  is	
  rare	
  but	
  the	
  
phenomena	
  can	
  be	
  much	
  more	
  common.	
  	
  

•  High	
  quality	
  spectroscopic	
  data	
  is	
  needed.	
  	
  
–  High	
  S/N	
  is	
  crucial	
  for	
  detec*on	
  and	
  decomposi*on	
  of	
  CR	
  
–  High	
  velocity	
  dispersion	
  is	
  important	
  for	
  detec*on	
  as	
  well	
  as	
  	
  

extrac*on	
  of	
  dynamical	
  structure	
  of	
  CR	
  discs	
  
–  3D	
  view	
  is	
  important	
  for	
  comprehensive	
  view	
  of	
  knowingly	
  3D	
  

phenomena	
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