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ABSTRACT. We r e p o r t r e s u l t s from a program of n e a r - i n f r a r e d s p e c t r o -
scop ic o b s e r v a t i o n s of the H 2 emiss ion from p l a n e t a r y n e b u l a e , b e i n g 
c a r r i e d out a t McDonald Ob se r va t or y us ing an InSb a r r a y - d e t e c t o r s p e c t r o -
meter . Our o b s e r v a t i o n s employ both h igh s p a t i a l r e s o l u t i o n (3" diameter 
a p e r t u r e ) and h igh s p e c t r a l r e s o l u t i o n ( λ / Δ λ = 200 - 6 0 0 ) , thus a v o i d i n g 
p o t e n t i a l problems wi th l i n e b l e n d i n g and s p a t i a l r e g i s t r a t i o n . These 
o b s e r v a t i o n s p r o v i d e s imultaneous measurements of Η I recombinat ion 
l i n e s and H 2 emiss ion l i n e s , thus a c c u r a t e l y d e f i n i n g the r e l a t i v e ex tent 
and d i s t r i b u t i o n of the i o n i z e d v s . mo lecu lar m a t e r i a l . One-dimens ional 
cuts through the compact p l a n e t a r y nebu lae BD+30 3639 and Hubble 12, 
taken a long e a s t - w e s t and n o r t h - s o u t h axes through the n e b u l a r c e n t e r s , 
show that the H 2 emiss ion i s concentrated in a r i n g or s h e l l o u t s i d e the 
i o n i z e d n e b u l a r c o r e . The a n g u l a r extent of the H 2 emiss ion in Hb 12, 
w i t h a c h a r a c t e r i s t i c diameter of about 8-10" a r c seconds , i s s t r i k i n g l y 
l a r g e r than the dimensions of the i o n i z e d c o r e , which i s l e s s than 2 n 

in d iameter . 

In o r d e r to use the i n f r a r e d H 2 l i n e s to deduce p r o p e r t i e s of the 
molecu lar enve lopes such as the gas temperature and t o t a l mass, i t i s 
nece s sary that one f i r s t e s t a b l i s h what mechanism i s r e s p o n s i b l e f o r 
produc ing the observed l i n e emis s ion . The two a l t e r n a t i v e s a r e ( 1 ) 
thermal emiss ion ( f o r example, from shocked m a t e r i a l ) , and ( 2 ) " f l u o r e s -
cence" or r a d i a t i v e cascades f o l l o w i n g a b s o r p t i o n of UV photons and 
molecule format ion in to e x c i t e d s t a t e s . These mechanisms can be d i s -
t i n g u i s h e d by d i f f e r e n c e s in the expected r e l a t i v e l i n e i n t e n s i t i e s , 
p a r t i c u l a r l y of l i n e s from h i g h - l y i n g v i b r a t i o n a l - r o t a t i o n a l l e v e l s 
which w i l l be s t rong under r a d i a t i v e e x c i t a t i o n and weak in the thermal 
case ( e . g . , B l a c k and van Dishoeck 1987, A p . J . , 3 2 2 , 4 1 2 ) , We have o b -
t a i n e d s p e c t r a a t the p o s i t i o n s of peak H 2 emiss ion in both BD+30 3639 
and Hb 12, and f i n d c l e a r ev idence f o r the f l u o r e s c e n c e p r o c e s s . In p a r -
t i c u l a r , a 2 .0 -2 .3 ym spectrum o f f s e t by 4" from the n e b u l a r center of 
Hb 12 shows a t l e a s t s i x l i n e s a r i s i n g from the ν - 1, 2, and 3 e x c i t e d 
v i b r a t i o n a l l e v e l s , i n c l u d i n g a 2.247 urn 2-1 S ( l ) l i n e which i s n e a r l y 
as s t rong as the 2.122 ym 1-0 S ( l ) l i n e . Th i s spectrum i s i n c o n s i s t e n t 
w i th any thermal model , but i s matched w e l l by the f l u o r e s c e n c e models . 
We thus conclude that r a d i a t i v e p r o c e s s e s a r e r e s p o n s i b l e f o r the H 2 l i n e 
emiss ion from these p a r t i c u l a r p l a n e t a r y n e b u l a e . 
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