
THE VATICAN EMISSION STAR SURVEY: REVIEW AND COMMENTS 

P i e r r e C a r d o n de L i c h t b u e r 
V a t i c a n O b s e r v a t o r y 

E igh t y e a r s ago a p r o g r a m w a s s t a r t e d at the V a t i c a n O b s e r v a t o r y to 
s e a r c h for faint e m i s s i o n - l i n e s t a r s c l o s e to the g a l a c t i c p l a n e . Indeed 
at tha t t i m e few e a r l y type e m i s s i o n s t a r s w e r e known f a i n t e r than V = 12. 
T h i s s u r v e y c o n s i s t s in a double p r o g r a m : t h e s e a r c h for e m i s s i o n l ine 
s t a r s with the Va t i can Schmid t u s i n g the ob jec t ive p r i s m and an a p p r o ­
p r i a t e c o m b i n a t i o n of p l a t e and f i l t e r in o r d e r to h a v e a n a r r o w p a s s b a n d 
a r o u n d HcKMcCarthy T r e a n o r 1 970);and UBVRI p h o t o m e t r y at the Mt . L e m -
m o n f a c i l i t i e s of the Univ. of A r i z o n a o b s e r v a t o r i e s . F i v e p a p e r s have 
a l r e a d y been pub l i shed (Coyne et a l 1 974, 1 975, 1 978 ;Wisn i ewsk i et a l 1 976, 
1 977) . Two m o r e wi l l be p u b l i s h e d l a t e r t h i s y e a r . The V a t i c a n E m i s s i o n 
S t a r Survey(VES) r e s u l t e d in the d i s c o v e r y of about 1 000 new e m i s s i o n -
l ine s t a r s ; for 700 of t h o s e the p h o t o m e t r y i s f i n i shed . 

We want to p r e s e n t the r e s u l t s of a p a r t of the VES with l 1 b e t w e e n 
55° and 115° and b 1 1 f r om -5° to +5°. The W a c k e r l i n g ca ta logue(1 971 ) l i s t s 
for the s a m e r e g i o n about 6 75 e m i s s i o n - l i n e s t a r s ; the VES added to t h e s e 
about 550 new s t a r s . T a b l e 1 g ive s the d i s t r i b u t i o n of the W a c k e r l i n g 
c a t a l o g u e and of the VES s t a r s a c c o r d i n g to g a l a c t i c l o n g i t u d e . 

T a b l e 1. T h e d i s t r i b u t i o n of e m i s s i o n - l i n e s t a r s . 
I 1 1 60 65 70 75 80 85 90 95 100 105 110 

WAC 40 38 58 93 45 60 40 47 84 98 
VES 52 43 75 63 39 86 45 27 30 42 

It i s too e a r l y to d e c i d e w h e t h e r t h e s u r v e y s u c c e e d e d in c o v e r i n g the 
a r e a in an h o m o g e n e o u s way . 

T h e UBVRI p h o t o m e t r y h a s b e e n f in i shed for 516 s t a r s . T a b l e 2 g i ­
v e s the d i s t r i b u t i o n a c c o r d i n g to v i s u a l m a g n i t u d e . 

T a b l e 2 . T h e d i s t r i b u t i o n of t he v i s u a l m a g n i t u d e . 

V i s . M a g 8 9 10 11 12 13 14 15 16 
VES 3 1 5 74 1 89 161 57 12 5 
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F i g u r e 1 shows a two c o l o r d i a g r a m for 500 s t a r s of the V E S . The m a i n 
s e q u e n c e and an a v e r a g e r e d d e n i n g - l i n e a r e d r a w n . The d i s t r i b u t i o n of the 
s t a r s in t h i s d i a g r a m h a s b e e n divided in four s o m e w h a t a r b i t r a r y g r o u p s . 
T h e m o s t n u m e r o u s group(I ) c o n t a i n s a l l the e a r l y type s t a r s on which 
the r e g u l a r c a l i b r a t i o n m e t h o d s ( H e i n t z e 1 973) c a n be app l i ed . About 380 
s t a r s be long to t h i s g r o u p . S t a r s of g roup (II) show v e r y l a r g e a b s o r p t i o n 
when c a l i b r a t i o n and r e d d i n i n g c o r r e c t i o n a r e s t r a i g h t f o r w a r d l y appl ied ; 
m a n y of t h e s e s t a r s a r e l a t e type s t a r s , l ike dMe . The o t h e r two g r o u p s 
con ta in s t a r s of which the c o l o r s a r e too red(III) o r too blue(IV) to fit the 
c a l i b r a t i o n . The V a t i c a n O b s e r v a t o r y i s now p lann ing an e x t e n s i v e s tudy 
of the s t a r s be long ing to the l a s t t h r e e g r o u p s . With the JohnsonO 966) 
c a l i b r a t i o n of the m u l t i c o l o r p h o t o m e t r y one can p r o d u c e an a p p r o x i m a t e 
s p e c t r a l c l a s s i f i c a t i o n of the V E S - s t a r s . T a b l e 3 g i v e s t he d i s t r i b u t i o n 
for 380 s t a r s of g roup (I). 

T a b l e 3 . The d i s t r i b u t i o n a c c o r d i n g to s p e c t r a l t y p e . 
S p e c t r a l type 0 8 0 9 . 5 BO B1 B2 B3 B5 B7 B8 B9 AO Al 

VES s t a r s 2 2 1 9 26 29 39 33 52 60 42 31 38 

F i g . 1. T w o colour diagram of V E S s tars . Group 1:4- ; 
Group II:-f- ; Group III:© ; Group IV r -^ - • 
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U s i n g the S c h m i d t - K a l e r ( 1 964) a b s o l u t e m a g n i t u d e s for e m i s s i o n s t a r s , 
and u s i n g a c o n s t a n t R = 3. 1 va lue , one can p r o d u c e a d i s t a n c e e s t i m a t e for 
t h e s e s t a r s . The r e s u l t s for O to B3 s t a r s a r e shown on f igu re 2. 

F i g . 2 . Spatial distribution of O to B3 s t a r s . 

C o m p a r i n g t h e s e r e s u l t s with e a r l i e r s t u d i e s of the ga l ac t i c s p i r a l 
s t r u c t u r e ( S c h m i d t - K a l e r 1 964, H u m p h r e y s 1 979) one can r e a c h two c o n ­
c l u s i o n s . The VES i s def in i te ly going d e e p e r ; 1 53 s t a r s a r e f a r t h e r than 
2kpc, of which 74 be long to the 0 - B 3 g r o u p . But one should not fo rge t the 
i m p r e c i s i o n i n h e r e n t in the m e t h o d and c a l i b r a t i o n . A c c e p t i n g t h e s e d i s ­
t a n c e e s t i m a t e s , one f inds the s a m e s p i r a l s t r u c t u r e a s p r e v i o u s l y known 
of c o u r s e for t h e s e l ong i t udes one is looking a long the a r m s of the g a l a ­
xy. L a t e r p o r t i o n s of the VES a r e looking a c r o s s the a r m s of the ga laxy; 
t h i s wi l l give m o r e i n f o r m a t i o n about the me thodo logy of the VES. 
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DISCUSSION 

Bolton: Magnitude limited surveys tend to have supergiants over-
represented relative to main-sequence stars. Have you attempted to 
estimate the contamination of your Be star sample due to this effect? 

Cardon: No estimate has been done yet. We hope to use the RI colours 
to separate the classes. 
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