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ABSTRACT. A smal l number of b i p o l a r p l a n e t a r i e s - i n c l u d i n g M2-9, M l - 9 1 , 
GL 618, and M2-56- e x h i b i t v e r y s t rong emiss ion l i n e s of low i o n i z a t i o n 
s p e c i e s such as [0 I ] , [Ν I ] , [Ν I I ] , and [ S I I ] . Most p r e v i o u s authors 
have attempted to ana lyze the s p e c t r a of these o b j e c t s assuming that 
they a r e photo ion ized by t h e i r c e n t r a l s t a r s . C l o s e r examinat ion , how-
e v e r , sugges t s that a d i f f e r e n t e x c i t a t i o n mechanism may be a t work 
- t h a t of shock h e a t i n g . 

In the r e l a t i v e l y h igh e x c i t a t i o n o b j e c t s M2-9 and Ml-91 the r a t i o 
of [ 0 I I I ] ΑΛ4959, 5007 to X4363 may be used to d e f i n e an [0 I I I ] temper-
a t u r e , T ( [ 0 I I I ] ) . S i m i l a r l y , [Ν I I ] λλ6548, 84/X5755 d e f i n e s a [Ν I I ] 
t emperature , T ( [ N I I ] ) . Under the assumptions of p h o t o i o n i z a t i o n and 
low d e n s i t y we f i n d that T ( [ 0 I I I ] ) f o r the wings of M2-9 and Ml-91 i s 
t y p i c a l l y 4 t imes l a r g e r than T ( [ N I I ] ) . Th i s i s t y p i c a l of shocks , 
where the [Ο I I I ] comes from the h i g h - T r e g i o n j u s t beh ind the shock and 
the [Ν I I ] a r i s e s from c o o l e r gas f u r t h e r downstream. On the other hand, 
T ( [ 0 I I I ] ) in the cores i s unde f ined , i n d i c a t i n g that t h e r e , a t l e a s t , 
the λλ4959, 5007 l i n e s a r e c o l l i s i o n a l l y d e e x c i t e d , i n d i c a t i n g N e M O 6 

cm"3 in the [0 I I I ] r e g i o n . However, t h i s h igh e l e c t r o n d e n s i t y would 
almost complete ly quench the [Ν I ] , [Ν I I ] , and [S I I ] l i n e s , and these 
l i n e s a r e a l r e a d y u n u s u a l l y s t rong in these n e b u l a e . Hence there must 
e x i s t two phases of gas a t v e r y d i f f e r e n t d e n s i t i e s . ( [ Ν I I ] Λ5199 has 
a c r i t i c a l dens i ty of only 2000 c m " 3 ) . P r e v i o u s models have not taken 
t h i s in to account , but in any case s t i l l would have d i f f i c u l t y r e p r o d u c -
ing the s t r e n g t h s of the low i o n i z a t i o n s p e c i e s r e l a t i v e to H£3. 

The l o w - i o n i z a t i o n o b j e c t s GL 618 and M2-56 have no [0 I I I ] l i n e s , 
so the e x c e l l e n t shock d i s c r i m i n a n t T ( [ 0 I I I ] ) i s not a v a i l a b l e . How-
e v e r , the r e l a t i v e l i n e i n t e n s i t i e s of these two o b j e c t s compare r a t h e r 
w e l l w i t h the s p e c t r a of HH 43C and HH 43N. I t i s now accepted that HH 
o b j e c t s a r e shock h e a t e d , and we may i n f e r by ana logy that GL 618 and 
M2-56 a r e a l s o shock h e a t e d . Further d e t a i l e d modeling i s c u r r e n t l y under 
way. 

C l e a r l y c a r e must be e x e r c i s e d in i n t e r p r e t i n g the s p e c t r a of these 
o b j e c t s , and i t i s l i k e l y that we w i l l r e q u i r e more s o p h i s t i c a t e d models 
than a r e u s u a l l y used f o r PN. 
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