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ABSTRACT. The c l a s s i c a l Z a n s t r a method compares a H Balmer l i n e or Re I I 
X4686 wi th f l u x from a l i m i t e d r e g i o n of the p l a n e t a r y n u c l e a r (PNN) 
spectrum to o b t a i n the c e n t r a l s t a r temperature Τ ( P N N ) . Long ago i t was 
found that g e n e r a l l y Τ(He I I ) > T(H I ) , a r e s u l t a t t r i b u t e d to d i f f e r i n g 
o p t i c a l depths a t the Lyman l i m i t s of He I I and Η I ; Τ(He I I ) o f ten was 
r e g a r d e d as the " r e a l " t emperature . Much a t t e n t i o n has been p a i d to d i s -
cordances between Z a n s t r a temperatures and those found by other means, 
such as the e n e r g y - b a l a n c e (EB) method, ( s e e e . g . , P r e i t e - M a r t i n e z and 
Pot tasch 1984) . 

Now Τ(PNN) may a l s o be found from the e x c i t a t i o n l e v e l of the 
p l a n e t a r y n e b u l a ( P N ) . We reproduce the spectrum of a g iven PN by a 
t h e o r e t i c a l model; a d j u s t a b l e parameters i n c l u d e the energy f l u x of the 
c e n t r a l s t a r , the t r u n c a t i o n r a d i u s , the dens i ty and s i z e of the s h e l l , 
and i t s chemical compos i t ion . The body of l i n e i n t e n s i t y and o ther o b -
s e r v a b l e data u s u a l l y s u f f i c e to f i x r e s u l t s w i t h i n a range of s o l u t i o n , 
Τ ( Ρ Ν Ν ) ± Δ Τ . When t h i s program i s c a r r i e d out , we sometimes f i n d l a r g e 
d i s c r e p a n c i e s between Z a n s t r a temperatures and those i n d i c a t e d by a l -
l o w a b l e s t e l l a r f l u x e s . 

Yet another and v e r y p o w e r f u l method (when i t can be a p p l i e d ) i s 
to a n a l y s e the a c c u r a t e l y observed PNN spectrum by non-LTE model a t -
mosphere methods. Thi s approach , due to K u d r i t z k i and h i s a s s o c i a t e s 
(1987) g i v e s a T - v a l u e which i s independent of the s t r u c t u r e of the 
surrounding n e b u l a . 

For some o b j e c t s such as the PNN of NGC 2867, 6644, and 6741, T ' s 
by Z a n s t r a , EB, o r n e b u l a r model methods a l l appear to be r e a s o n a b l y 
a c c o r d a n t . For NGC 6891, the hydrogenic Z a n s t r a method, the EB method, 
and n e b u l a r model method a l l a g r e e w i th the e f f e c t i v e temperature found 
by the K u d r i t z k i vt al. method. 

The f a i n t n e s s of the PNN in the b r i g h t PN, NGC 2440 and NGC 7027 
r e q u i r e Zanstra-méthod temperatures ^ 350,000 Κ and 310,000 K, (Wal ton 
at al. 1987) , r e s p e c t i v e l y , v s . Τ(PNN) = 180,000 Κ and 190,000 Κ which 
seem to be r e q u i r e d by the t h e o r e t i c a l n e b u l a r models by S h i e l d s QJt al. 

(1981) and by Pequinot and Gruenwald ( 1 9 8 7 ) . A r a p i d f a d i n g of these 
PNN cannot account f o r the d i scordance as s p e c t r o s c o p i c e f f e c t s on these 
r e l a t i v e l y dense n e b u l a e would have been seen . E v i d e n t l y , the f a r UV 
energy d i s t r i b u t i o n must be modi f i ed in such a way as to cut down the 
UV f l u x in the r e g i o n f a r shortward of 228 A . Otherwise the p r e d i c t e d 
i n t e n s i t i e s of [Ne V] and o ther h i g h l y e x c i t e d ions would be too h i g h . 
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