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ABSTRACT. The r e l a t i o n between n e b u l a r e x c i t a t i o n Ε(He I I X 4 6 8 6 / H ß - r a t i o ) 
and a b s o l u t e v i s u a l magnitude of the c e n t r a l s t a r (CS) i s compared with 
hydrodynamical models of p l a n e t a r y nebulae (PNe) from Schmidt-Voigt and 
Koppen ( A o # T O M . AafriophyÄ., 1 7 4 , 211 and 2 2 3 ) ( s e e f i g u r e b e l o w , data 
from D. Schonberner, AA&ion. kb&icphyt>., 1 6 9 , 1 8 9 ) . Models marked by 
drawn l i n e s have a 0 . 6 4 4 Μ Θ CS f o l l o w i n g a Schonberner t r a c k , an i n i t i a l -
l y e x p e l l e d PN of 0 . 1 M e , and d i f f e r e n t mass l o s s r a t e s of the p r e c u r s o r 
s t a r on the AGB, d e s c r i b e d by the Reimers parameter η;η = 1 corresponds 
to a mass l o s s r a t e of 1 . 5 5 > < 1 0 ~ 6 M e CT

1. The dashed l i n e model has a 
h i g h e r i n i t i a l l y e x p e l l e d mass ( 0 . 3 M e ) , the dash-do t t ed l i n e model a 
CS of 0 . 6 M e which e v o l v e s more s l o w l y . Model numbers r e f e r to the above 
c i t e d s t u d i e s . Since My i n c r e a s e s wi th e v o l u t i o n a r y t ime, the My a x i s 
r e p r e s e n t s a ( h i g h l y ) n o n l i n e a r time a x i s : f o r My < 4 the CS h e a t s up 
towards i t s temperature maximum and the PN i s o p t i c a l l y t h i n . D i f f e r e n c e s 
f o r h igh e x c i t a t i o n n e b u l a e a r e most p r o b a b l y due to d i f f e r e n t he l ium 
abundances . When the r a t e of i o n i z i n g photons decreases as the n u c l e a r 
energy sources e x t i n g u i s h (My > 4 ) , the e x c i t a t i o n may d e c l i n e , depend-
ing on the d e n s i t y i n the n e b u l a . For the so c a l l e d " a c c r e t i n g models" 
(m > 1 0 " 6 M Q CT

1) the mass a c c r e t i o n from the AGB wind determines the 
d e n s i t y hence n e b u l a r e x c i t a t i o n . For an AGB mass l o s s r a t e rr < 1 0 ~ 5 M Q 

ar\ the numerica l r e s u l t s approx imate ly f i t an e x p o n e n t i a l l aw E- EçQXp 

(-m/m0) w i th E 0 = 1 . 1 and mQ s 6 . 1 χ 1 0 ~ * Μ α*"1. From the spread of the 
o b s e r v e d E(My = 4 ) we conclude a mean AGB mass l e s s r a t e of 6 . 7 Î 2 4 

10"" 6Μ β a " 1 w i t h i n l a e r r o r b a r s . O b v i o u s l y the model 11 reproduces the 
data b e s t s ince most of the observed o b j e c t s a r e found in the dark 
shadowed r e g i o n s of the h i s t o g r a m . This i s t o t a l l y c o n s i s t e n t wi th our 
p r e v i o u s r e s u l t s ( c i t e d a b o v e ) , The c o l l i d i n g - w i n d models , having no 
i n i t i a l l y PN, behave q u i t e s i m i l a r as model 1 1 , 

M» « 0.6U Μ., M N « 0.1 M. 
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