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ABSTRACT. New c o l l i s i o n s t r e n g t h s , from a 1 9 - s t a t e quantum c a l c u l a t i o n 
f o r He I , a r e used t o d e r i v e r e v i s e d He/H r a t i o s in p l a n e t a r y nebu lae 
( F N ) . E m p i r i c a l formulae a r e g i v e n , f o r t h e c o r r e c t i o n of He I recombi -
n a t i o n l i n e f l u x e s f o r c o l l i s i o n a l e f f e c t s , and f o r the c a l c u l a t i o n o f 
the p o p u l a t i o n o f m e t a s t a b l e he l ium (He I 2 3 S ) i n gaseous n e b u l a e . The 
r e v i s e d He abundances f o r P N , f o r f o u r samples o f p u b l i s h e d l i n e f l u x e s , 
show a mean r a t i o He/H = 0.100 ±0.007 i f n e b u l a e w i t h n e u t r a l He and 
Type I PN a r e e x c l u d e d . The mean r e d u c t i o n due t o c o l l i s i o n a l e f f e c t s i s 
on ly 10$ f o r G a l a c t i c PN. I t i s shown t h a t the h y p o t h e s i s , t h a t He/H 
should be independent o f n e b u l a r temperature and d e n s i t y , i s b e t t e r 
s a t i s f i e d when c o l l i s i o n a l e f f e c t s a r e a l l o w e d f o r . The new He abundances 
i n d i c a t e t h a t t h e r e i s v e r y l i t t l e He enrichment i n G a l a c t i c PN o f Types 
I I , I I I , and I V , and t h a t the enhancement o f Type I PN i n He over H I I 
r e g i o n s i s reduced from e a r l i e r v a l u e s by one t h i r d . 

P h o t o - i o n i z a t i o n models a r e used t o study the d e s t r u c t i o n o f 
m e t a s t a b l e he l ium by H I Lyman α and s t e l l a r continuum photons . I t i s 
shown t h a t p h o t o - i o n i z a t i o n can reduce c o l l i s i o n a l e f f e c t s on He I l i n e 
s t r e n g t h s by up t o 30%. C o l l i s i o n a l e x c i t a t i o n o f m e t a s t a b l e hel ium can 
p r o v i d e a smal l but s i g n i f i c a n t amount o f c o o l i n g i n nebu lae w i t h l o w 
heavy-element abundances . We a l s o f i n d t h a t c o l l i s i o n a l i o n i z a t i o n o f 
m e t a s t a b l e he l ium becomes s i g n i f i c a n t a t h igh t e m p e r a t u r e s , r e a c h i n g 20$ 
o f a l l c o l l i s i o n s out o f 2 3 S at 20 000 K. 

We show t h a t the l i n e used as an i n d i c a t o r o f s e l f - a b s o r p t i o n e f -
f e c t s in the He I spectrum, X7065 A , i s most ly e x c i t e d by c o l l i s i o n s i n 
PN. D e r i v e d o p t i c a l depths f o r t r a n s i t i o n s from He I 2 3 S a r e much r e -
duced over p r e v i o u s v a l u e s . Such depths c a l c u l a t e d from model nebulae 
now appear t o a g r e e approx imate ly w i t h depths deduced from X7065 A f o r a 
few o b j e c t s , i f v e l o c i t y f i e l d s a r e i n c l u d e d . R e s u l t s a r e g i v e n f o r the 
format ion o f the He I X10830 A resonance l i n e and i t s a t t e n u a t i o n by 
dust i n PN and H I I r e g i o n s . 
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