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Gas flow in spiral arms.
Textbook paradigms

W.W. Roberts, 1969
ApJ 158,123

Implies that spirals extend:     
Inside  corotation
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Resonances

Rotating frame of reference
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 Normal (non-barred) spirals Models & Resonances I.

Patsis et al 1997, A&A

V=V0+V1

Rotating frame of reference
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Barred-spirals

non/self-gravitating

Patsis & Athanassoula 2000

Perez et al 2004, A&A
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       Lagrangian points 
       (in the case of a barred perturbation)

“Chaotic” spirals:

Voglis+,    Athanassoula+,   Romero-Gomez+,  etc.  2006 →....    
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 In the presence of bars new kinds of stellar flows exist...
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●  

What about gas?

  

 Sormani, Binney, Magorrian, 2015, MNRAS
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● Flows of gas in barred-spiral potentials
● Flow in the “chaotic spirals” region
● Comparison between stellar and gaseous 

flows
● Comparison with flows in non-barred 

potentials

What about gas?
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 1.9 < R_c / R_b < 3
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 SPH
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Fiducial SLOW case. Stellar response Ωp=15 km/s/kpc

Rc/Rb=2.9
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 NGC1566-type response
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 Fiducial case. Stellar response Ωp=15 km/s/kpc
Rc/Rb=2.9
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 Fiducial case. Gaseous response Ωp=15 km/s/kpc
Rc/Rb=2.9
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 Fiducial case: Velocity Fields 
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 Rc/Rb=1.9Rc/Rb=3.0
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 Gas: Rc/Rb=1.9
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 Stars vs Gas. Rc/Rb=1.9
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 t1



July 12, 2017  24

 Clumps
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CONCLUSIONS

● The “NGC-1566” type of morphology is 
encountered under the simple assumption that 
we have a single low pattern speed in the 
model. Regular flows shape the inner spirals, 
while the outer spirals are supported by chaotic 
orbits and we have flows along the arms.

● Clumps are formed in both sets of spiral arms, 
inside and outside corotation, by means of two 
different dynamical mechanisms.
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CONCLUSIONS

● There is in general a discontinuilty between 
the inner and the outer. The discontinuity is 
emphasized by the presence of a weak bar or 
oval distortion surrounding the inner barred-
spiral structure.

● The pitch angle of the inner regular spiral is 
more sensitive to the variation of the pattern 
speed than the pitch angle of the outer chaotic 
spirals. 



July 12, 2017  29

 


	The phase space of 3D bars
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Lagrangian points (in the case of a barred perturbation)
	Slide 8
	Slide 9
	Slide 10
	Thank you for your attention
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

