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Abst rac t . Ul t raviolet observa t ions of He l ium-weak s tars car r ied o u t on O A O - 2 indicate tha t tem
p e r a t u r e es t imates f rom t h e g r o u n d based region of t h e spec t rum m a y be unre l iable . 

A p a p e r dea l ing w i t h u l t r av io l e t o b s e r v a t i o n s o f H e l i u m - w e a k s t a r s h a s been recent ly 
p r e p a r e d by Bernacca a n d M o l n a r (1972) ( B M ) so t h a t I will he re s u m m a r i z e on ly t he 
resu l t s . T h e p u r p o s e is t o s h o w h o w t h e flux in t h e u l t r av io le t m a y in s o m e cases be 
different t h a n expec ted f r o m t h e UB V p h o t o m e t r y , p l ac ing a n u n c e r t a i n t y on t e m p e r 
a t u r e s der ived f r o m t h e g r o u n d b a s e d reg ion of t h e spec t r a . 

T h e he l i um-weak s ta r s c a n be r o u g h l y descr ibed by say ing t h a t the i r p h o t o m e t r i c 
spec t ra l t ype SQ is ear l ie r b y 2 subc lasses o r m o r e t h a n t h a t given by t h e M K classifica
t i o n sys tem, t h a t is B 3 - 5 c o m p a r e d t o B 7 - 9 . T h e me ta l s p e c t r u m in these s tars m a y 
a l so be s t ronge r t h a n n o r m a l b u t n o t as grea t ly as in t he h o t A p s ta rs w h i c h a lso s h o w 
t h e c o l o r - s p e c t r u m a n o m a l y a n d in wh ich h e l i u m is a l so f o u n d t o b e w e a k for the i r 
co lo r s . A fairly c o m p l e t e de sc r ip t i on of t he spect ra l cha rac te r i s t i c s o f he l i um-weak 
s t a r s can be f o u n d in M o l n a r (1972). C o n t r i b u t o r s t o t h e d i scovery o f these pecu l i a r 
objec ts have been m o r e recen t ly G a r r i s o n (1967), B e r n a c c a (1968) , J a s c h e k et al. (1969), 
C i a t t i a n d Bernacca (1971) , Schi ld a n d Chaffee (1971), M o l n a r (1972), a n d Bernacca 
a n d Cia t t i (1972). A t m o s p h e r i c ana lys i s by N o r r i s (1971) a n d by M o l n a r (1972) h a s 
given O . 2 5 ^ 0 e ^ O . 3 5 , 3 . 3 < l o g # ^ 4 . 5 a n d h e l i u m u n d e r a b u n d a n t by a fac tor o f 2 t o 
15. M e t a l a b u n d a n c e s exist on ly for o n e s ta r ( H a c k 1969). I l ike t o call t h e a t t e n t i o n 
o n t he co lo r -co lo r p l o t o f w A ( 4 2 5 0 A ) - ^ ( 3 3 2 0 A ) vs m A ( 1 9 1 0 A ) - A w A ( 3 3 2 0 A ) 
s h o w n in F igu re 1 w h e r e t h e h e l i u m - w e a k s ta rs a r e c o m p a r e d w i t h s t a n d a r d s ta rs 
be tween B3 a n d B8. T h e w a v e l e n g t h s in pa ren thes i s a r e t h e c o n s t a n t energy effective 
wave l eng ths of th ree filter p h o t o m e t e r s of t he W i s c o n s i n E x p e r i m e n t P a c k a g e o n 
b o a r d O A O - 2 ( C o d e et al. 1970). F i g u r e 1 s h o w s t h e resul t s schemat ica l ly . T h e deta i led 
d i a g r a m can be f o u n d in t h e B M p a p e r . T h e b r o k e n l ine r ep re sen t s w h a t we m a y 
c o n s i d e r a t e m p e r a t u r e s equence . T h e sca t te r o f t h e o b s e r v a t i o n s is s h o w n by the 
s h a d e d a rea . T h e s p r e a d o b s e r v e d for t h e s t a n d a r d s ta r s h a s t o be a t t r i b u t e d t o a 
c o m b i n a t i o n o f t he u n c e r t a i n t y in t h e r e d d e n i n g c o r r e c t i o n a n d t o a different degree 
o f l ine b l o c k i n g in t h e 1910 A filter for each s ta r p r o d u c e d b y t h e s e c o n d a n d th i rd 
s p e c t r u m o f t h e me ta l s . T h e c o r r e s p o n d e n c e be tween t h e spec t ra l t ypes of t he s tan
d a r d s a n d the i r l o c a t i o n in t h e t e m p e r a t u r e b a n d is s h o w n schemat i ca l ly o n t he figure. 
F o u r of t h e h e l i u m - w e a k s t a r s l ie w i th in t h e b a n d ( o p e n circles) in g o o d a g r e e m e n t 
w i t h t h e spec t ra l t ype p red i c t ed b y t h e UBV p h o t o m e t r y . T h e y a r e : 3 C e n A (B3-5 ) , 
H D 144334 (B3-5 ) , a Scl (B5) , a n d H D 144844 (B7). T h e s t a r s 3 S c o (B3) a n d H D 
21699 (B4) (open circles in t he o r d e r ) a re a p p a r e n t l y fa in ter by 0 T 2 a t 1910A wi th 
respec t t o t h e m e a n r e l a t i on ( b r o k e n l ine) . H o w e v e r t h e effect c a n be qua l i t a t ive ly 
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expla ined in t e r m s o f a d d i t i o n a l l ine b lock ing in t h e 1 9 1 0 A filter d u e t o Si n a n d 
Si HI l ines wh ich a r e k n o w n t o b e s t ronge r t h a n n o r m a l in t h e v isua l s p e c t r u m . T h e 
poss ib i l i ty of h a v i n g u n d e r e s t i m a t e d the r e d d e n i n g c o r r e c t i o n a t 1910 s h o u ld a lso be 
cons ide red . I t c a n n o t be exc luded t h a t these t w o s ta r s h a v e u l t r av io l e t fluxes w h i c h 
a r e n o r m a l for the i r UBV c o l o u r s . 

l I 1 1 1 r 

I 1 I i I i i i i I 

- 1 . 7 - 1 . 5 - 1 . 3 -1 .1 

m A ( l 9 1 0 ) - m x C3320) 

Fig. 1. 

T h e filled circles o n t h e figure r ep resen t t he s ta r s H R 8535 (B5, B8 I I I p ) , H R 8770 
(B4, B8 III?) a n d H D 144661 (B5 , B7 I I Ip ) . T h e types given in p a r e n t h e s i s a re SQ a n d 
t h e M K spec t ra l t y p e respect ive ly . T h e a b o v e th ree s ta rs a r e fa in ter a t 1910A by 
a b o u t 0 T 3 t h a n the i r g r o u n d b a s e d co lo r s w o u l d p red ic t . It d o e s n o t seem poss ib le t o 
exp la in t h e a n o m a l y in t e r m s o f l ine b l o c k i n g o r a w r o n g r e d d e n i n g co r r ec t i on (see 
B M ) . T h e flux a t 1910 A seems t o be m o r e a p p r o p r i a t e for the i r M K type so t h a t a 
poss ib le conc lus ion is t h a t t h e r eg ion covered by the U filter is a n o m a l o u s s h o w i n g a n 
excess of r a d i a t i o n . If so , these s t a r s c a n ' t l onge r b e c o n s i d e r e d t o h a v e a t m o s p h e r e s 
deficient of h e l i u m s ince t hey s h o u i d be given a lower t e m p e r a t u r e wh ich w o u l d be 
m o r e a p p r o p r i a t e for the i r fa int h e l i u m l ines . I t is i n t e r e s t i ng t o n o t e t h a t a c c o r d i n g 
t o G a r r i s o n (1972), H D 144661 is a M n - s t a r a n d t h a t H R 8535 a n d H R 8770 a r e 
l ikely t o be h o t A p s t a r s o f t h e Si-A4200 type . T h e c o n c l u s i o n t h a t these h o t A p s ta r s 
a r e n o t h e l i u m - w e a k is sugges t ive b u t cer ta in ly n o t p r o v e d a s o f yet . L e c k r o n e (1971) 
h a s ana lyzed a fairly la rge n u m b e r of Si-A4200 s ta r s a n d H e h a s f o u n d sys temat ica l ly 
t h a t these objects h a v e t h e far u l t r av io le t flux m o r e in a g r e e m e n t w i th the i r M K types 
t h a n wi th the i r SQ. 
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D e s p i t e t h e i m p l i c a t i o n s t h a t t hese u l t rav io le t o b s e r v a t i o n s m i g h t h a v e c o n c e r n i n g 

t h e h e l i u m a b u n d a n c e a n d t h e n a t u r e of t h e pecu l i a r B t y p e s t a r s I res t r ic t he re t h e 

conc lu s ion t o e m p h a s i z e h o w t e m p e r a t u r e d e t e r m i n a t i o n s b a s e d o n a l imi ted p o r t i o n 

o f t h e c o n t i n u o u s s p e c t r u m a p p e a r t o b e un re l i ab l e a t least for these pecu l i a r objec ts . 

I n pa r t i cu l a r it s h o u l d b e sa id t h a t t h e fi t t ing o f t h e d a t a t o a m o d e l a t m o s p h e r e in 

t h e n e a r B a l m e r c o n t i n u u m d o e s n o t give a n u n a m b i g u o u s va lue of t he effective 

t e m p e r a t u r e . 
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D I S C U S S I O N 

Schild: W h e r e is the r edden ing t ra jectory in you r g r a p h , a n d h o w have y o u cor rec ted for r edden ing? 
Bernacca: W e have used (B — V)o given by the co lour type a n d the m e a n r edden ing curve by Bless 

a n d Sovage ( O A O Sympos ium, A m h e r s t , Mass . , Augus t 1971). I have n o t here the s lope of the red
den ing pa th o n the co lour -co lour plot t ha t I have shown. However , t he co r rec t ion a t 1910A is la rger 
t han tha t a t 4250A so t h a t the r edden ing t rajectory is near ly paral lel t o the m\ (1910) — mx (3320) 
axis . I like to ment ion tha t H R 8535, H R 8770 a n d H D 144661 a r e still fainter t h a n n o r m a l a t 1910 A 
when Stecher 's r edden ing curve is used, a curve which overes t imates the r edden ing in the U V . 
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