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What is passive spiral ?
• Little or no star formation activity despite their obvious spiral structure



Evolution of passive spirals
• Evolutionary pathways: spiral→passive spiral → S0
• Mechanisms: 
  Low mass: cluster environmental effects
  High mass: secular evolution as a result of bars
The origins and evolutionary pathways of passive spirals are still under debate.



Purpose of this work
•  Better understanding the evolution of passive spiral galaxies by investigating their spatially resolved stellar populations, using the CALIFA survey
The first study of spatially resolved stellar populations for passive spirals



Sample selection
• Classification: using the SDSS g−, r−, and i−band composite color images and the spectra
• Passive spirals: 
   spirals with red optical color and without nebular emission
   NUV−r colors >5 
   stellar masses: 10.23 ≤ log(M * /M ⊙ ) ≤10.8
   edge-on galaxies, shell galaxies, and galaxies with ongoing mergers or strong tidal interactions with neighbors are excluded
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Data
•  CALIFA (FoF:74”× 64” ): 
   Use the V500 data cube  with a nominal resolution (λ/∆λ) of 850 at 5000  Å (FWHM  6 ∼ 6 Å ) and a wavelength range from 3745 to 7500 Å
   9 passive spirals
   21 S0s and 57 spirals as a comparison sample (in the same stellar mass range)



Analysis
•  stellar velocity (v star ) and velocity dispersion (σ ) from pPXF +absorption line fitting:
• Hβ, Mgb, Fe5270 and Fe5335, taken from the Lick/IDS system



Results



Results



Results



Results



Results



Results



Conclusions
• (1) Passive spirals in isolation or low density regions might be just old spirals that have exhausted their fuel. Such gas consumption may have been accelerated by internal processes related with bar structure. 
• (2) In denser environments, neighbor interactions or group/cluster mechanisms can help strip the gas away predominantly in the halo and outer disks, but still secular evolution by a bar could accelerate quenching. Both scenarios may explain the cessation of star forming activity without destroying the spiral structure.
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