
NEW A N D M I S C L A S S I F I E D P L A N E T A R Y N E B U L A E 

L . K o h o u t e k 
H a m b u r g O b s e r v a t o r y 
H a m b u r g - B e r g e d o r f , W . G e r m a n y 

A B S T R A C T . 7 5 o b j e c t s h a v e b e e n c l a s s i f i e d a s n e w p l a n e t a r y 
n e b u l a e s i n c e 1 9 8 2 . T h e y a r e s u m m a r i z e d i n T a b l e 1 w h i c h 
g i v e s t h e d e s i g n a t i o n s , n a m e s , c o o r d i n a t e s a n d r e f e r e n c e s 
t o t h e d i s c o v e r y . I n t h e l i s t o f m i s c l a s s i f i e d P N ( T a b l e 2 ) 
41 o b j e c t s h a v e b e e n i n c l u d e d ; T a b l e 3 p r e s e n t s o b j e c t s w i t h 
i n c o r r e c t i d e n t i f i c a t i o n i n C G P N . T h e m a i n p r o p e r t i e s o f a 
P N a n d o f i t s n u c l e u s a r e g i v e n i n a s u m m a r y w h i c h c a n b e 
u s e f u l f o r a c o r r e c t c l a s s i f i c a t i o n o f p l a n e t a r i e s . 

T h i s t h i r d s u p p l e m e n t a r y l i s t t o t h e " C a t a l o g u e o f 
G a l a c t i c P l a n e t a r y N e b u l a e " ( C G P N - P e r e k , K o h o u t e k , 1 9 6 7 ) c o n -
t a i n s 7 5 d i s c o v e r i e s w h i c h w e r e p u b l i s h e d m a i n l y b e t w e e n 
1 9 8 2 a n d 1 9 8 6 . A s i n t h e p r e v i o u s l i s t s t h e d e s i g n a t i o n s , 
n a m e s , c o o r d i n a t e s a n d r e f e r e n c e s t o t h e d i s c o v e r y a s PN 
a r e g i v e n i n T a b l e 1 . A n a s t e r i s k a f f i x e d t o t h e g a l a c t i c 
n u m b e r m e a n s a n u n c e r t a i n c l a s s i f i c a t i o n ( s u s p e c t e d , p o s s i -
b l e o r p r o b a b l e P N ) . 

I t i s s u g g e s t e d t o r e m o v e 41 o b j e c t s ( T a b l e 2 ) f r o m 
t h e C G P N o r f r o m t h e p r e v i o u s s u p p l e m e n t a r y l i s t s ( K o h o u -
t e k , 1 9 7 8 - P a p e r I , 1 9 8 3 - P a p e r I l ) : t h e y a r e m o s t l y M s t a r s 
w i t h o u t Η α e m i s s i o n , g a l a x i e s , r e f l e c t i o n n e b u l a e o r p l a t e 
f a u l t s . T h e r e a r e n u m e r o u s f u r t h e r o b j e c t s t h e c l a s s i f i c a -
t i o n o f w h i c h a s PN i s s t i l l q u e s t i o n a b l e ; i t i s p o s s i b l e 
t o f i n d t h e m i n b o t h t h e l i s t o f p l a n e t a r i e s a n d t h e l i s t 
o f o t h e r e m i s s i o n - l i n e o b j e c t s . T h e c a t a l o g u e o f s y m b i o t i c 
s t a r s g i v e n b y A l l e n ( 1 9 8 4 ) c o n t a i n s 4 0 s t a r s a l s o c l a s s i -
f i e d a s p l a n e t a r i e s . We a r e r a t h e r r e s e r v e d c o n c e r n i n g t h e i r 
r e c l a s s i f i c a t i o n a l o n e o n t h e b a s i s o f s y m b i o t i c b e h a v i o u r s : 
l e t u s m e n t i o n t h e s y m b i o t i c o b j e c t 3 3 0 + 4 . 1 ( C n 1 - 1 ) w h i c h 
w a s r e m o v e d f r o m t h e l i s t o f P N ( P a p e r i ) w h e r e a s t h e r e c e n t 
p a p e r s o f L u t z ( 1 9 8 4 ) a n d B h a t t , M a l l i k ( 1 9 8 6 ) c l a s s i f y i t 
a g a i n a s a P N . 

I t i s u s e f u l t o p r e s e n t a l i s t o f p l a n e t a r y n e b u l a e 
w i t h i n c o r r e c t i d e n t i f i c a t i o n i n C G P N ( T a b l e 3 ) . B e s i d e s 
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T A B L E 2 M I S C L A S S I F I E D P L A N E T A R Y N E B U L A E 

D e s i g n . N a m e R e m a r k s a n d r e f e r e n c e s 

0 + 2 . 2 E S O - 5 2 O - 13 P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

0 - 6 . 1 E S O - 4 5 6 - 73 P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

3 - 3 . 1 S a 3 - 1 1 9 M s t a r w i t h o u t HU e m i s s i o n 
( M a c C o n n e l l , I 9 8 3 ) 

3 - 4 . 1 0 E S 0 - 4 5 6 - 6 4 P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

9 - 6 . 1 E S O - 5 2 2 - 29 P l a t e f a u l t ( F r e d r i c k , V e s t , 1 9 8 4 ) 

2 8 - 4 . 2 T h 1 - 1 M s t a r w i t h o u t Η ' α e m i s s i o n 
( M a c C o n n e l l , 1 9 8 3 ) 

35 - 2 . 1 K 4 - 1 4 M s t a r w i t h o u t Η α e m i s s i o n 
( M a c C o n n e l l , 1 9 8 3 ) 

37 - 2 . 1 A p 3 - 1 M s t a r w i t h o u t H Q e m i s s i o n 
( M a c C o n n e l l , 1 9 8 3 ) 

37 - 3 . 1 K 4 - 1 8 M s t a r w i t h o u t H g e m i s s i o n 
( M a c C o n n e l l , 1 9 8 3 ) 

43 + 1 . 1 K 4 - 1 3 M s t a r w i t h o u t e m i s s i o n 
( M a c C o n n e l l , 1 9 8 3 ) 

97 + 3 . 1 A 7 7 C o m p a c t H I I r e g i o n ( S a b b a d i n , a l . , 1 9 8 6 ) 

196- • 1 2 . 1 A 11 N o e m , l i n e s , v e r y p r o b a b l y a r e f l e c t i o n 
n e b u l a ( L u t z , K a l e r , 1 9 8 3 ) 

2 2 7 + 3 3 . 1 A 32 A g a l a x y o r a p l a t e d e f f e c t o n P O S S 
( L u t z , K a l e r , 1 9 8 3 ) 

239- • 1 8 . 1 E S 0 - 4 2 6 - 13 G a l a x y ( F r e d r i c k , W e s t , 1 9 8 4 ) 
2 4 1 - 7 . 1 M 4 -1 E m . - l i n e g a l a x y ( K o h o u t e k , P a u l s , 1 9 8 5 ) 
242 - 3 . 1 E S 0 - 4 2 9 - 04 G a l a x y ( F r e d r i c k , W e s t , 1 9 8 4 ) 

245 - 3 . 1 E S 0 - 4 2 9 - 17 G a l a x y ( F r e d r i c k , W e s t , 1 9 8 4 ) 

247- • 21 . 1 K 2 - 1 3 P l a t e f a u l t ( K o h o u t e k , P a u l s , 1 9 8 5 ) 
P l a t e f a u l t ( W e s t , K o h o u t e k , 1 9 8 5 ) 

248- 1 2 . 1 E S O - 3 6 7 - 03 B a r g a l a x y ( F r e d r i c k , W e s t , 1 9 8 4 ) 

249- •22. 1 E S O - 3 O 8 - 08 P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

251 - 4 . 1 E S O - 3 6 9 - 01 P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

265 + 5 . 1 E S O - 3 1 4 - 12 P r o b a b l y a g a l a x y ( F r e d r i c k , W e s t , 1 9 8 4 ) 

266 + 2 . 1 P e 2 -3 M s t a r w i t h o u t e m i s s i o n 

( M a c C o n n e l l , 1 9 8 3 ) 
P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 274 - 0 . 1 E S 0 - 2 1 2 - 08 
( M a c C o n n e l l , 1 9 8 3 ) 
P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

284- •39 .1 L o 2 P r o b a b l y a g a l a x y ( W e s t , K o h o u t e k , 1 9 8 5 ) 
292 - 3 . 1 S P 2 - 1 4 M s t a r w i t h o u t e m i s s i o n 

( M a c C o n n e l l , 1 9 8 3 ) 
308 - 1 . 1 E S O - O 9 7 - 03 P l a t e f a u l t ( F r e d r i c k , W e s t , 1 9 8 4 ) 

309 + 6 . 1 Sm 2 M s t a r w i t h o u t H Q . e m i s s i o n 
( M a c C o n n e l l , I 9 8 3 ) 

3IO + 2 . 1 Sm 3 M s t a r w i t h o u t H a e m i s s i o n 
( M a c C o n n e l l , 1 9 8 3 ) 

3 2 7 + 1 4 . 1 E S 0 - 3 2 8 - 04 A m o n g g a l a x i e s ( F r e d r i c k , W e s t , 1 9 8 4 ) 
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Design. Name 

329+12.1 ESO- 328- 40 

336 -8.1 ESO- 180- 05 
341+17.1 ESO- 45O- 16 

341-15.1 ESO- 182- 04 
343+16 .1 ESO- 451-•03 

345+IO.I ESO- 390- 05 
346+19 ·1 ESO- 515- 19 
347 + 7 . 1 ESO- 391- 02 
3 4 9 - 1 0 .1 ESO- 280- 02 

353-55.1 ESO- 289-•19 
358 - 3 . 2 H 2-•30 

Remarks and references 

A number of galaxies around the given 
position (Fredrick,West,1984) 
Plate fault (Fredrick,West,1984) 
Probably a galaxy (Fredrick,West,1984) 
Galaxy (West,Kohoutek,1985) 
Late-type star plus nebula (Fredrick, 
West,1984) 
Em.-line galaxy (Fredrick fWest f 1 9 8 4 ) 
Late-type star (Fredrick,West,1984) 
Plate fault (Fredrick,West,1984) 
Either a galaxy or a reflection nebula 
(West,Kohoutek,1985) 
Probably a galaxy (West,Kohoutek,1985) 
M star without H!™ emission 
(MacConnell,I983T 

REFERENCES TO TABLE 2 

Fredrick L.W.,West R.Μ.,1984,Astron.Astrophys.Suppl.56,325. 
Kohoutek L.,Pauls R.,1985»Astron.Astrophys.Suppl .60 ,87 . 
Lutz J.H.,Kaler J.Β.,1983,Publ.Astron.Soc.Pacific 9 5 , 7 3 9 · 
MacConnell D,J.,1983,Rev.Mexicana Astron.Astrof.8,39 ( T . 2 ) . 
Sabbadin F.,Strafella F.,Bianchini A.,1986,Astron.Astrophys, 

Suppl.6 5 , 2 5 9 . 

those objects given in this table we would like to point 
out 1-3.1 (H 1 -47) and 1 -3 .2 (Ap 1 - 7 )s the identification 
of both objects is identical whereas the respective coordi-
nates differ. Therefore the chart(s) must be incorrect. 

In order to answer the question "what is not a PN M 

with the consequence to remove such an object from the re-
spective list it is necessary to indicate what is a normal 
PN. We have therefore collected (using the current review 
literature) the main properties which correspond to the gen-
eral conception of PN - in the following summary the typi-
cal values are given, but they are changing very much dur-
ing the evolution of the nebulae and of their nuclei (the 
nebular parameters correspond to the main nebular struc-
ture). We believe that only a thorough discussion of all 
properties can lead to the decision whether or not the re-
spective object belongs (with a certain probability) to the 
class of PN. For such a discussion not only extensive obser-
vations but also a comprehensive theory are necessary. 

REFERENCES 

Allen D.A.,1984,Proc.ASA 5 ( 3 ) , 3 6 9 . 
Bhatt H.C.,Mallik Ü.C.V.,1986,Astron.Astrophys.168,248. 
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T A B L E 3 M I S I D E N T I F I E D P L A N E T A R Y N E B U L A E 

D e s i g n * Name 
R e m a r k s a n d r e f e r e n c e s 

1 - 0 . 1 B l 3 -11 
T h e C G P N i d e n t i f . c h a r t i n c o r r e c t ( S a n d u l e a k , 1 9 7 6 ) . 
M i s c l a s s i f i e d PN ( P a p e r I I ) . 

2 + 1 . 1 Η 2 - 2 0 
P r o b a b l y i n c o r r e c t i d e n t i f i c a t i o n , t h e o b j e c t i s a 
A O s t a r w i t h o u t e m . l i n e s ( L u t ζ , K a l e r , 1 9 8 3 ) · 

59 - 1 . 1 He 1-3 
M i s i d e n t i f i e d i n C G P N , c o r r e c t c h a r t g i v e n b y S a b -
b a d i n , B i a n c h i n i ( 1 9 7 9 ) . 

1 6 4 + 3 1 . 1 NGC 2 4 7 4 / 7 5 
N o t i d e n t i c a l w i t h NGC 2 4 7 4 / 7 5 ( B a r b i e r i , S u l e n -
t i c , 1 9 7 7 ) . N e w name J n E r 1 p r o p o s e d . 

324 - 1 . 1 H e 2 - 1 3 3 
F i n d i n g c h a r t i n c o r r e c t , t h e P N i s l o c a t e d 1.5mm 
t o t h e n o r t h a n d 1.2mm t o t h e e a s t o f t h e s t a r 
( A O V ) i n d i c a t e d i n t h e C G P N ( L u t ζ , K a l e r , 1 9 8 3 ) . 

353 + 8 . 1 M y C n 26 
A - o r e a r l y F - t y p e s t a r , n o e m . l i n e s . A m i s i d e n t i -
f i c a t i o n o r n o t a P N ( L u t z , K a l e r , 1 9 8 3 ) · 

355 + 2 . 3 T h 3 -11 
N o t c o r r e c t l y i d e n t i f i e d o n t h e C G P N c h a r t ( S a n -
d u l e a k , 1 9 7 6 ) . 

356 - 0 . 1 T h 3 - 3 4 
L i e s S p o b j e c t m a r k e d on C G P N c h a r t ( A l l e n , 1 9 7 9 ) · 

358 + t . 4 B l Β 
L i e s N p o b j e c t m a r k e d o n C G P N c h a r t ( A l l e n , 1 9 7 9 ) . 

358 « 2 . 2 B l 3 -6 
S a n d u l e a k ( p r i v . c o m m . ) f i n d s t h e o b j e c t 30"E of t h e 
i d e n t i f i c a t i o n g i v e n i n C G P N ( A l l e n , 1 9 7 9 ) . 
M i s c l a s s i f i e d P N ( P a p e r I I ) . 

R E F E R E N C E S T O T A B L E 3 

A l l e n D . A . f 1 9 7 9 , O b s . 9 9 , 8 3 . 

B a r b i e r i C . , S u l e n t i c J . W . , 1 9 7 7 , P u b l . A s t r o n . S o c . P a c · 8 9 , 2 6 1 . 
L u t z J . Η . . K a l e r J . Β . , 1 9 8 3 , P u b l . A s t r o n . S o c . P a c i f i c 9 5 , 7 3 9 . 
S a b b a d i n F . , B i a n c h i n i A . , 1 9 7 9 , P u b l . A s t r o n . S o c . P a c . 9 1 , 6 5 . 
S a n d u l e a k Ν 1 9 7 6 , P u b l . W a r n e r S w a s e y O b s . 2 , N o . 3 , 5 5 · 

K o h o u t e k L . f 1 9 7 8 , I A U S y m p . N o . 7 6 ( e d . Y . T e r z i a n ) , D . R e i d e l 
P u b l . C o m p D o r d r e c h t , B o s t o n , p . 4 7 ( P a p e r l ) . 

K o h o u t e k L . . 1 9 8 3 , I A U S y m p . N o . 1 0 3 ( e d . D . R . F l o w e r ) , D . R e i d e l 
P u b l . C o m p . , D o r d r e c h t , B o s t o n , L o n d o n , p . 1 7 ( P a p e r I I ) . 

L u t z J . H o , 1 9 8 4 , A s t r o p h y s . J . 2 7 9 , 7 1 4 , 

P e r e k L . , K o h o u t e k L 1 9 6 7 , C a t a l o g u e o f G a l a c t i c P l a n e t a r y 

N e b u l a e , A c a d e m i a P r a h a . 
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P L A N E T A R Y N E B U L A : 

M O R P H O L O G Y : 

D I M E N S I O N : 

E L . D E N S I T Y : 

E L . T E M P E R A T U R E ι 

T O T A L M A S S : 

E X P . V E L O C I T Y : 

S P E C T R U M : 

C E N T R A L S T A R : 

T E M P E R A T U R E : 

L U M I N O S I T Y : 

R A D I U S : 

M A S S : 

M A S S L O S S : 

G R A V I T Y : 

S P E C T R U M : 

s y m m e t r i c a l s h a p e ( m o s t l y c i r c u l a r o r e l l i p -
t i c a l d i s c o r r i n g . s o m e t i m e s b i p o l a r s t r u c t u -
r e ) w i t h a p p a r e n t l y s h a r p o u t e r b o u n d a r y , 
o f t e n m u l t i p l e s h e l l s ( m a i n n e b u l a + f a i n t 
o u t e r s t r u c t u r e o r h a l o ) 

- d e p e n d i n g o n : w a v e l e n g t h ( s t r a t i f i c a t i o n ) 
i n t r i n s i c a b s o r p t i o n 

- r e f l e c t i n g o r i e n t a t i o n i n s p a c e 

d i a m . 0 . 1 p c - 0 . 2 p c ( l i m i t s ~ 0 . 0 0 5 p c , «*>1pc) 
- d e p e n d i n g o n w a v e l e n g t h ( s t r a t i f i c a t i o n ) 

1 0 3 c m " 3 - 10 c m " 3 ( b u t < 1 0 3 c m ~ 3 a n d > 1 0 ^ c m " 3 

p o s s i b l e f o r l a r g e a n d s m a l l n e b u l a e ) 

9000°K - 1 5 0 0 0 ° K ( l i m i t s 8 0 0 0 ° K , 2 3 0 0 0 ° K ) 

O . 1M0 - 0 . 2 Μ Θ ( l i m i t s ~ Ό . Ο Ο 1 Μ 0 , ~ Ί Μ 0 ) 

n o n - i s o t r o p i c , * > » 2 5 k m / s ( l i m i t s 4 k m / s , 6 0 k m / s ) 

E m . l i n e s : 

r e c o m b i n a t i o n l i n e s m o s t l y o f Η a n d He 
c o l l i s i o n a l l y e x c i t e d ( f o r b i d d e n ) l i n e s o f 

C , N , 0 , N e , M g , S i , S , C l , A r 
f l u o r e s c e n t l i n e s ( r a r e ) o f O U I a n d N I I I 

- d e p e n d i n g o n : e x c . c o n d i t i o n s ( e x c . c l a s s ) 
s t r a t i f i c a t i o n 
c h e m i c a l c o m p o s i t i o n 

l ( [ 0 I I l ] 5 0 0 7 + 4 9 5 9 ) / l ( H p ) « 1 t o 15 

« 0 t o 1 f o r v e r y 
l o w - e x c . n e b u l a e 

C o n t i n u u m e m i s s i o n : 
f r e e - b o u n d , f r e e - f r e e , t w o - q u a n t u m p r o c e s s e s , 
e m i s s i o n f r o m g r a i n s ( d u s t ) 

50000°K - 100000°K ( l i m i t s 2 5 0 0 0 ° K f ~ 2 0 0 0 0 0 ° K ) 

- 5 x 1 O 3 L 0 ( l i m i t s " I O V Q f ^ Ι Ο 1 ^ ) 

l i m i t s ~ 0 . 0 0 5 R Q , ~ 1 . 5R<D 

~ 0 . 6 M o ( p r o g e n i t o r s f r o m 0,8>%>up t o 6 - 8 M Q ) 

^ 1 0 " 1 ° % / y r - 1 0 " 7 i ^ / y r 

l o g g ~ > 4 . 5 - 7 . 0 

W R , O f , W R + O f , O V I , c o n t . 
0, s d O , p e c u l i a r 

https://doi.org/10.1017/S0074180900137465 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900137465

