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A B S T R A C T . We analyze t he k inemat ics of the gaseous ring in the central 
region of N G C 4736 considering an eject ion mechan ism for the fo rmat ion 
of t he ring in a non-axisymmetr ic potent ia l . A ba r red spiral of s t r eng th 10 
or 25 per cent of t he ax isymmetr ic background is consistent wi th van der 
Kru i t (1974) observat ional d a t a . 

1. The mode l 

Extending a recent work (Pi§mi§ & Moreno 1992) we have taken a bar red 
spiral galaxy wi th a composi te potent ia l , consist ing of an overall axisymme-
tr ic po ten t ia l and a ba r red one superposed on it, to invest igate t he mot ion 
of mate r ia l e jected f rom the nuclear region, t ak ing into account i ts interac-
t ion wi th the interstel lar med ium. This in terac t ion leads an e jec ta to follow 
a circular orbi t in the ax isymmetr ic case a n d a deformed circle when a bar 
plus a two-armed spiral p a t t e r n is in t roduced . Th i s provides a way to fo rm 
spiral and ring-like s t ruc tu res in galactic inner regions by means of an ejec-
t ion mechanism. In NGC4736, showing a r ing s t ruc tu re , the ax isymmetr ic 
p a r t of the potent ia l is the one used by Pi§mi§ a n d Moreno (1992). T h e 
non-axys immetr ic p a r t is of the fo rm proposed by R o b e r t s et al. (1979), 
and we have tes ted a force s t r eng th of 10 and 25 per cent of this com-
ponent wi th respect to t he ax isymmetr ic background . The velocity field 
of the interstel lar gas in the overall po ten t ia l is t aken as t h a t considered 
by Prendergas t (1962), i.e. along the effective equipoten t ia l curves in the 
non-inert ia l f r ame defined by the bar -and-spi ra l p a t t e r n . 

2. Resul ts 

In Fig. 1 we show four s i tua t ions model ing the k inemat ics of t he ring in 
NGC4736, wi th Ν = 1, 3 (see eq. 6 of R o b e r t s et al. 1979) a n d a bar-spiral 
s t r eng th of 10 and 25 per cent for each value of N. This figure is to be 
compared wi th observat ional d a t a given by van der Kru i t (1974, Fig. 3). 

Ο β 

T h e ring is buil t in ~ 10 years, a b o u t an order of m a g n i t u d e grea ter t h a n 
in the ax isymmetr ic potent ia l , b u t the required energy is still of t he order 
105 6 - 105 7 ergs (Pi§mi§ & Moreno 1992). 
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Fig. 1. Kinematics of the ring in NGC 4736 with a bar-and-spiral force strength 
of 10 per cent (filled symbols) and 25 per cent (open symbols) of the axisymmetric 
potential. 

The large scat ter in velocity a round posit ion angle 90 and 270 (Fig. 3 of 
van der Kru i t , 1974) can be a t t ached to the interact ion of the ejecta with 
the barred spiral pa t t e rn . Sanders & Bania (1976) gave this in terpre ta t ion 
in their single explosion model; here we propose a discrete ejection to form 
the ring, requiring less power and energy of a central engine. 

R E F E R E N C E S 

Pi§mi§, P. & Moreno, E. 1992, in prepara t ion . 
Prendergas t , K.H. 1962, in Interstellar Matter in Galaxies, ed. L. Woltjer , 

p. 217. 
Roberts , W.W. , Huntley, J .M. , & van Albada , G.D. 1979, A p J . , 233, 67. 
Sanders, R.H. & Bania, T .M. 1976, ApJ., 204, 341. 
van der Krui t , P.C. 1974, ApJ., 188, 3. 

https://doi.org/10.1017/S0074180900123800 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900123800

