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We have o b t a i n e d l o n g - s l i t é c h e l l e o b s e r v a t i o n s o f f a i n t h a l o s f o r 10 
PNe - NGC 2022, 2438, 6210, 6309, 6543, 6720, 6751, 6826, 6891, and 
7662. Only NGC 2022 and 6720 have l i n e s p l i t s i n d i c a t i v e o f a h o l l o w 
e x p a n d i n g - s h e l l s t r u c t u r e . The o thers have o b s e r v e d FWHM r a n g i n g from 
13 to 47 km/s i n the [0 Ι Ι Ι ] λ 5 0 0 7 l i n e , w i t h an ins trumenta l FWHM of 9-
10 km/s . We have s u b t r a c t e d the ins trumenta l and thermal widths and 
made geometr ic c o r r e c t i o n s to d e r i v e the expans ion v e l o c i t i e s . 

Assuming no t u r b u l e n c e , we may d e r i v e upper l i m i t s o f expans ion 
v e l o c i t i e s from the widths o f v e l o c i t y p r o f i l e s . NGC 6309 and 6751 
have the most q u i e s c e n t h a l o s , o f which the expans ion v e l o c i t i e s are < 
5 km/s . NGC 2438, 6210, 6543, 6826, and 6891 have k inemat ic FWHM's of 
17-25 km/s i n the h a l o s . High S/N r a t i o was o b t a i n e d i n the da ta of 
NGC 6826 and 6891, and the v a r i a t i o n o f the v e l o c i t y w i d t h i s 
c o n s i s t e n t w i t h a n e a r l y son ic expans ion v e l o c i t y ( -10 k m / s ) . I n the 
case o f NGC 2438, 6210, and 6543, we do not have enough S/N r a t i o and 
s p a t i a l i n f o r m a t i o n to d e r i v e more p r e c i s e l y t h e i r expans ion p a t t e r n s . 
T h e i r expans ion v e l o c i t i e s a r e p r o b a b l y < 15 km/s . NGC 7662 has the 
b r o a d e s t u n r e s o l v e d p r o f i l e i n the h a l o , 47 km/s , imply ing a supersonic 
expans ion v e l o c i t y o f < 24 km/s . 

We d e t e c t e d a l i n e s p l i t o f 35 km/s i n the h a l o o f NGC 2022. I t i s 
p r o b a b l y a s h e l l expanding a t 20 km/s . NGC 6720 has l a r g e r l i n e s p l i t s 
i n the [Ν I I ] l i n e than Ha and [0 I I I ] . The l i n e s p l i t s i n the [Ν I I ] 
l i n e a r e ~36 and 84 km/s i n the h a l o and the inner s h e l l , r e s p e c t i v e l y . 
Such v e l o c i t y s t r u c t u r e does not support the hypothes i s tha t NGC 6720 
i s a b i p o l a r n e b u l a p r o j e c t e d a l o n g the p o l e s . 

The swept-up i n t e r s t e l l a r mass i n the h a l o i s about 0.01 n Q M Q , 
where n Q i s the ambient d e n s i t y i n cm" 3 . This amount o f mass i s too 
smal l to have s i g n i f i c a n t l y s lowed down the expans ion o f the PN h a l o s . 
The d i f f e r e n t expans ion v e l o c i t i e s i n these 10 h a l o s must be i n h e r e n t . 
The l a c k o f l i n e s p l i t i n the b r o a d p r o f i l e s can be e x p l a i n e d by a l a r g e 
amount o f t u r b u l e n c e a n d / o r a f i l l e d enve lope geometry, as opposed to a 
h o l l o w s h e l l . I n the cases o f NGC 6826, 6891, and 7662, i t seems that 
the inner n e b u l a t a p e r s o f f g r a d u a l l y i n t o the h a l o ; t h e i r h a l o s a r e 
p r o b a b l y f i l l e d . 
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