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THE STRUCTURE OF NGC 6720: THE RING NEBULA IN LYRA 

P.D. Atherton, T.R. Hicks*, N.K. Reay, S.P. Worswick and 
W. Hayden Smith** 
Astronomy Group, Blackett Laboratory, Imperial Co l l ege , 
London SW7 2BZ 
*Now at McDonnell Center for Space Sc i ences , Washington 
Univers i ty , S t . Louis, Missouri 
**0f McDonnel Center for Space Sc iences 

New observat ions have been made of the [OlII] 5007Â l i n e p r o f i l e 
from the centra l and outer reg ions of 6720 in order to study in d e t a i l 
the radia l v e l o c i t y s t ructure of the nebula. This data was obtained 
using a Fabry-Perot Interferometer working at a r e s o l u t i o n of 67,000. 
The l i n e p r o f i l e i s c l e a r l y s p l i t in the centre i n d i c a t i n g the presence 
of a gaseous envelope surrounding, and in rad ia l expansion from, the 
centra l s tar at a v e l o c i t y of 25 ±5 km/sec. I r r e g u l a r i t i e s in the 
emission i n t e n s i t i e s i n d i c a t e l oca l patch iness in t h i s s h e l l . 

These data are combined with monochromatic e lectronographic data 
to show that NGC 6720 i s spheroidal in form rather than toro ida l or 
barrel -shaped. 

I t has been found p o s s i b l e to reproduce the observed i n t e n s i t y 
v a r i a t i o n s f a i r l y wel l us ing a spheroidal s h e l l model. 

From the radia l v e l o c i t y data there i s l i t t l e evidence for a 
v e l o c i t y asymmetry along e i t h e r the major or minor a x i s of the nebula 
and thus no b a s i s upon which i t i s p o s s i b l e to d i s t i n g u i s h between an 
ob la te or pro la t e s t ruc ture . (Paper to be submitted to Astronomy and 
Astrophys ic s . ) 

DISCUSSION 

Terzian: In the model you d i scussed the s t e l l a r po l e s should be in the 
d i r e c t i o n of the minor a x i s of the nebula. 

Atherton: Yes, that i s t rue . 

Osterbrock: Can you descr ibe a l i t t l e more f u l l y the model, and the 
assumptions on which i t i s based? 

Atherton: The model i s an ob la te spheroid of gas. i t 1 s assumed that 
the s tar i s r o t a t i n g ; the gas i s thrown o f f . Under the i n f l u e n c e of 
the s t e l l a r r o t a t i o n and g r a v i t a t i o n a l breaking i t forms an ob la te 
spheroid. 

Melnick: I am curious about the r o t a t i o n v e l o c i t i e s you assume for the 
progenitor red giant s t a r . I f , in order to produce the observed ec-
c e n t r i c i t i e s , you require r o t a t i o n v e l o c i t i e s much in excess of a few 
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kms 1, the r o t a t i o n v e l o c i t i e s of the main sequence s tar from which the 
red giant l a t e r develops w i l l be unreasonably large . 

Atherton: The assumed r o t a t i o n a l v e l o c i t y of the progeni tor ranges 
from 5 20 kms-1. However, the study by P h i l l i p s and Reay i s con-
cerned only with showing how the s tructure of p l a n e t a r i e s can, g e n e r a l l y , 
be explained in terms of the development of s h e l l s subsequent to t h e i r 
e j e c t i o n . The phys ics of the e j e c t i o n process i s not considered in any 
d e t a i l . The important point to note i s that the i n t e n s i t y v a r i a t i o n s 
in NGC 6720 can be explained in terms of a spher ica l s h e l l of gas. 

EXAMPLES OF MULTIPLE SHELL STRUCTURES IN PLANETARY NEBULAE AND CERTAIN 
PECULIAR EMISSION NEBULAE 

T.R. Gull 
Lockheed E l e c t r o n i c s Company, Inc. 

There i s increas ing evidence that mul t ip l e s h e l l s t ruc tures occur 
o f t e n in planetary nebulae and emission nebulae surrounding Oef and 
Wolf-Rayet S tars , yet the mul t ip le s h e l l s t ruc tures in the two c l a s s e s 
of o b j e c t s are very d i f f e r e n t . In p lanetary nebulae they are def ined 
by an in terna l s t ructure f i l l e d by [OlII] 5007 emiss ion, and an outer 
s h e l l that i s most n o t i c e a b l e in the l i g h t of s i n g l y - i o n i z e d s p e c i e s 
such as [ O i l ] , [SII ] or [ N i l ] . Planetary nebulae with mul t ip le s h e l l 
s tructure are wel l exempl i f i ed by NGC 6853 (The Dumbbell Nebula) and 
NGC7293 (The Hel ix Nebula). The most pronounced e f f e c t i s [01] condensa-
t i o n s p lus [ N i l ] , [ O i l ] , [SII ] "shadows" and complementary [ 0 I I I ] s t r u c -
ture . 

The mul t ip le s h e l l s t ruc tures surrounding Oef and Wolf-Rayet s t a r s , 
such as NGC 7635 and NGC6164-5, do not show strong e x c i t a t i o n d i f f e r e n c e s 
between inner and outer s h e l l s t r u c t u r e s . Certa in ly two, and p o s s i b l y 
three , s h e l l s e x i s t in NGC 7635, with the most centra l s h e l l being very 
symmetrical (and appropriate ly c a l l e d the Bubble Nebula). The s t ruc -
ture of NGC 7635 i s most e a s i l y explained by mul t ip l e s h e l l e j e c t i o n 
of the centra l s t a r . However, rad ia t ion pressure must play an important 
r o l e as exempl i f i ed by the NGC6164-5 n e b u l o s i t y which shows a hole or 
empty s h e l l region between the centra l 101 s h e l l and the few degree 
outer s tructure which i s p o s s i b l y i n t e r a c t i n g or mixed with an H II 
reg ion . 

DISCUSSION 

Bal ick: Do photographic surveys l i k e t h i s show anything of i n t e r e s t in 
the region of NGC 7027? 
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