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T h e a i m of t h i s shor t review is t o pay a t t e n t i o n t o some p r o b l e m s c o n n e c t e d 
w i t h t h e H e , C a n d Ν a b u n d a n c e s in a t m o s p h e r e s of B - t y p e m a i n sequence 
s t a r s . T h e s e e l emen t s p a r t i c i p a t e in CNO-cyc le which is t h e pr inc ip le source 
of ene rgy in such s t a r s . As k n o w n , t h e He , C a n d Ν a b u n d a n c e s in s te l la r 
in te r io rs a r e cons iderab ly changed owing t o CNO-cyc l e (oxygen a b u n d a n c e 
a l t e r ins ignif icant ly) . T h e r e a re some var ia t ions of t h e H e , C a n d Ν a b u n -
d a n c e s in s te l la r a t m o s p h e r e s , t o o , a n d o u r t a s k is t o discuss p r o b a b l e causes 
of such va r i a t ions . I t is necessary t o e m p h a s i z e t h a t only n o r m a l B - t y p e s t a r s 
a r e cons idered (no t He-r ich or He-weak, for e x a m p l e ) . 

1 . H e l i u m 

T h e H e l l ines be long t o t h e s t ronges t l ines in s p e c t r a of n o r m a l B - t y p e s t a r s . 

A t p resen t we have large d a t a on he l ium a b u n d a n c e eue = H e / H in such s t a r s . 

I t was a d o p t e d t h a t t h e value Sue = 0.10 is a n o r m a l He a b u n d a n c e . B u t even 

a m o n g t h e s t a r s of t h e s a m e o p e n c lus te r or t h e s a m e O B assoc ia t ion t h e 

va r i a t ions of eue va lue a b o u t 2 t imes can b e observed . Ana logous va r i a t ions 

a r e found be tween s t a r s of different c lus ters a n d assoc ia t ions . P e t e r s o n a n d 

S h i p m a n [1] in 1973 o b t a i n e d t h e He a b u n d a n c e for a n u m b e r of B-s ta r s in 

t h r e e such g roups (Lac O B I , Sco O B 2 a n d N G C 2264) a n d p a i d a t t e n t i o n 

t o p r o b a b l e re la t ion w i t h the i r age : t h e m e a n a b u n d a n c e eue was h igher 

for t h e o lder g roups . In t h e midd l e of 70-ies, us ing a fast m e t h o d [2] of 

He a b u n d a n c e d e t e r m i n a t i o n , much m o r e y o u n g s tel lar g ro u p s have b e e n 

cons idered by myself (see [3-5]) . I t was shown t h a t t h e r e is an obv ious 

cor re la t ion be tween Sue a n d t h e age of inves t iga ted g r o u p s . As can b e seen 

from F ig . 1, t h e t e n d e n c y of Sue inc reas ing w i t h age . 

If t h e cor re la t ion be tween t h e He a b u n d a n c e a n d t h e age t is rea l , i t 

is m o s t p r o b a b l y t h a t th i s cor re la t ion is in t r ins ic fea tu re of B - t y p e m a i n 

sequence s t a r s . T h i s m e a n s t h a t t h e He a b u n d a n c e in a t m o s p h e r e s of B-

s t a r s d e p e n d s first of all on f u n d a m e n t a l p a r a m e t e r s of s t a r s , b u t no t on 

be long ing t o some c lus te rs or assoc ia t ions . Toge the r w i t h t h e age ί in a 

n u m b e r of such p a r a m e t e r s t h e m a s s M should b e inc luded ; as shown , t h e 

r a t e of s te l lar evolu t ion s t rongly d e p e n d s on M value . There fore on t h e 

nex t s t age of inves t iga t ions t h e B-s ta r s were g r o u p e d on m a s s e s , b u t no t on 

m e m b e r s h i p in some c lus ters or assoc ia t ions (see [6]). 
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Fig. 1. The mean He abundance as a function of the age of stellar groups (from [5]). 

O n th i s s t age we did no t d e t e r m i n e t h e He a b u n d a n c e , b u t used m o s t 

a c c u r a t e a n d h o m o g e n e o u s eue d e t e r m i n a t i o n s from pub l i shed p a p e r s . Rel-

a t ive ly n e a r b y B-s t a r s were cons idered , because for such s t a r s 1) t h e r e a re 

especial ly a c c u r a t e obse rva t iona l d a t a , 2) we can wai t for a p p r o x i m a t e l y 

equa l Y a n d Ζ values (he l ium a n d m e t a l p r i m a r y a b u n d a n c e s ) a n d therefore 

use t h e s a m e set of evo lu t iona ry t r acks for M a n d t d e t e r m i n a t i o n . 

In F ig . 2 t h e re la t ion is given be tween £ H e a ^ d t i nd iv idua l values for ea r ly 

B-s ta r s from t h e list of Wolff a n d Heas ley [7]. A b u n d a n c e d e t e r m i n a t i o n 

was m a d e here from H e i A4387 l ine . All t h e s t a r s a r e d iv ided i n t o t h r e e 

g r o u p s accord ing t o t he i r masses M . W e can see t h a t in each g r o u p t h e r e 

is a cor re la t ion be tween £ H e a n d / ( t h e cor re la t ion coefficient q = 0 . 7 - 0 . 8 ) . 

Moreover t h e r e is a d e p e n d e n c e on m a s s M: a rise of He a b u n d a n c e is t h e 

m o r e r a p i d t h e g rea t e r M values . 

Ana logous cor re la t ion w i t h t, as can b e seen from F ig . 3 , is o b t a i n e d for 

re la t ive ly mass ive ear ly B-s t a r s from t h e list of Nissen [8]. I t is i m p o r t a n t 

t h a t t h e He a b u n d a n c e was d e t e r m i n e d here from o t h e r H e l l ine (Λ4026) a n d 

by o t h e r m e t h o d . For less mass ive s t a r s from t h e list of Nissen t h e cor re la t ion 

is less ev iden t . B u t t hese s t a r s were inc luded in ana lys i s , t o o , only i n s t e a d 

of i nd iv idua l values ene a n d t t h e average values ε κ β sind t for t h e s t a r s in 

s e p a r a t e c lus ters were used . T h e s e d a t a were s u p p l e m e n t e d by t h e resu l t s of 

P e t e r s o n a n d S h i p m a n [1]. F ig . 4 shows t h a t t h e r e is t h e obvious d e p e n d e n c e 

on age t in th i s case , t o o . 

F r o m t h e s lope of d a s h e d l ines, d r a w n in F igs . 2 - 4 by t h e leas t squa res 
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Fig. 2 . Helium abundance in early B-stars from the list of Wolff and Heasly [7] as 

a function of age (from [6]) . 
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Fig. 3 . Helium abundance in early B-stars with masses M / M Q = 1 1 — 1 7 from the 

list of Nissen [8] as a function of age (from [6]) . 
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Fig. 4. Mean He abundance as a function of mean age for B-stars in different clusters 

and OB associations (from [6]). Filled circles correspond to stars from the list [8], 

open circles - from the list [1]. 
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Fig. 5. The rate of helium enrichment versus stellar mass (from [6]). The éue values 

are determined from Fig. 2 (filled circles) and Fig. 3.4 (open circles). 
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Fig. 6. Nitrogen abundance as a function of age (from [9]). Filled circles correspond 

to B-stars, open circles - to yellow supergiants. 
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Fig. 7. Nitrogen abundance (a) and relative age (b) versus surface gravity of B-stars. 
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Fig. 8. Carbon abundance versus nitrogen abundance for well studied B-stars (dots) 

and yellow supergiants (crosses), see [10]. 
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Fig. 9. Total He, Ν and C anomaly in the hot components of close binaries as a 

function of R\/RCT (see [18]). 
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m e t h o d , we can infer eue va lue , which charac te r izes t h e r a t e of h e l i u m en-
r i c h m e n t in a t m o s p h e r e s of B - t y p e s t a r s . As can b e seen from F ig . 5, t h e 
s t r o n g cor re la t ion exis ts be tween eue a n d M . T h i s cor re la t ion is a poss ib le 
ev idence of evo lu t iona ry n a t u r e of observed e n r i c h m e n t . 

If t h e l i fet ime of a s t a r on m a i n sequence ÎMS is k n o w n , t h e p r o d u c t 
^He · * M S gives t h e t o t a l q u a n t i t y of he l ium a d d e d t o t h e a t m o s p h e r i c He 
a b u n d a n c e in th i s p h a s e of evo lu t ion . I t was shown t h a t eue * ^ M S = 0 . 0 4 -
0.05 for B-s ta r s w i t h masses M / M 0 = 8 - 1 5 a n d £ h e ^ m s < 0.01 for s t a r s w i t h 
Μ / Μ Θ < 5. Consequen t ly t h e He en r i chmen t is obse rvab le is ear ly B-s t a r s 
only. More de ta i led discussion of all cons idered here p r o b l e m s can b e found 
in [6]. 

2. N i t r o g e n 

Very s imi lar re la t ions have been found for t h e Ν a b u n d a n c e (see [9]). T h e 
n i t rogen a b u n d a n c e log ε ( Ν ) (in u s u a l l oga r i t hmic scale) in a t m o s p h e r e s 
of 36 ear ly B-s ta r s as a funct ion of age t is shown in F ig . 6. All s t a r s a re 
d iv ided i n t o t h r e e g roups in acco rdance wi th the i r masses M . In each g r o u p 
t h e cor re la t ion is observed be tween Ν a b u n d a n c e a n d age . T h i s d e p e n d e n c e 
is especial ly obvious in t h e g r o u p of m o s t mass ive s t a r s ( M / M © = 1 3 - 2 0 ) , 
he re Ν a b u n d a n c e increases a p p r o x i m a t e l y by an o rde r of m a g n i t u d e . 

As for He a b u n d a n c e , t h e r a t e of n i t rogen en r i chmen t d e p e n d s on m a s s 
M : t h e g r e a t e r m a s s of s t a r s t h e h igher r a t e of e n r i c h m e n t . Bas ing on th i s r a t e 
a n d t h e l ifet ime ° n e c a n conc lude t h a t t h e a t m o s p h e r e Ν a b u n d a n c e 
shou ld increase t o t h e end of MS p h a s e by g r ea t e r t h e n 10 t i m e s for t h e 
s t a r w i t h M = 1 5 M Q a n d by 4 t imes for t h e s t a r w i t h M = 8 M 0 . There fore t h e 
effect is mos t observable aga in for ear ly B-s t a r s . 

Besides m a i n sequence B-s t a r s (do t s ) in F ig . 6 for two m a s s g roups t h e 
yellow supe rg i an t s a re shown (circles) , which a r e t h e n e x t s t age of evolu t ion 
of s t a r s in ques t ion . As can be seen, t h e mos t p a r t of t h e n i t rogen ove rabun-
d a n c e in a t m o s p h e r e s of yellow supe rg ian t s is acqu i red by such s t a r s ye t in 
M S p h a s e . 

I t is followed from o u r ana lys is t h a t t h e He a n d Ν a b u n d a n c e s co r re la te 
w i t h surface g rav i ty g. T h i s can b e seen, for e x a m p l e , from F ig . 7a, w h e r e t h e 
o b t a i n e d log ε ( Ν ) values a re shown as a funct ion of log g. Such cor re la t ion 
is a consequence of t h e d e p e n d e n c e be tween log g a n d t/tMS (F ig . 7b ) . T h e 
e x p l a n a t i o n is s imple : t h e s t a r s w i th lower log g values a re m o r e close t o 
t h e e n d of MS p h a s e , a n d therefore t h e y m u s t have m o r e h igh n i t rogen ( a n d 
h e l i u m ) a b u n d a n c e . 
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3. Carbon 

U n f o r t u n a t e l y for t h e p resen t a l i t t l e can b e sa id a b o u t c a r b o n va r i a t ions 

in n o r m a l B- s t a r s . I t was shown only t h a t t h e C a b u n d a n c e h a s a t e n d e n c y 

t o lowering (see [10]). T h e s t ronges t l ine of ionized c a r b o n in t h e vis ible 

reg ion , Λ4267, often has led t o very low C a b u n d a n c e , especial ly for ea r ly 

B- s t a r s . On ly recent ly new n o n - L T E ca lcu la t ions of E b e r a n d B u t l e r [11] 

p e r m i t t o p u t a n e n d t o t h e d i sc repancy b e t w e e n Λ4267 a n d m o r e weak C I I 

l ines . R e e x a m i n a t i o n of A4267 equiva lent w i d t h s for 14 ea r ly B - t y p e s t a r s 

from t h e list of C a n e e t a l . [12] shows t h a t t h e i m p r o v e d m e a n a b u n d a n c e 

now is log e(C)= 8.37 ± 0.06, while t h e solar va lue is log £ © ( C ) = 8.67 ± 0.10 

( L a m b e r t [13]). T h a t is t h e c a r b o n a b u n d a n c e in B-s t a r s is lowered by 0.3 

dex . 

A c c u r a t e d e t e r m i n a t i o n s of t h e C a b u n d a n c e on a base of weaker C I I 

l ines were m a d e only for a few B - t y p e s t a r s . For 9 such s t a r s t h e m e a n va lue 

log s(C)= 8.38 ± 0.03 was o b t a i n e d (see [10]). T h i s va lue is in excel lent 

a g r e e m e n t w i th t h e a b u n d a n c e log £ ( C ) = 8 . 3 7 inferred above from Λ4267 

l ine . T h e r e is a s imple m e t h o d for t e s t i ng of o b t a i n e d values log £ ( C ) . A s was 

p o i n t e d by Luck a n d L a m b e r t [14], t h e t o t a l a b u n d a n c e log £ ( C + N ) m u s t 

b e a p p r o x i m a t e l y conserved d u r i n g MS p h a s e a n d following s t age of yellow 

s u p e r g i a n t s . As m e n t i o n e d in [10], for well s t ud i ed B-s t a r s t h e t o t a l C + N 

a b u n d a n c e equa l s 8.59, whe rea s for supe rg i an t s f rom t h e list [14] i t equa l s 

8.62. Consequen t l y t h e condi t ion is fulfilled. C a r b o n - n i t rogen re la t ion for 

t he se B-s t a r s we can see in F ig . 8, as for yellow s u p e r g i a n t s a lso. 

M a n y C I I a n d C I I I l ines in U V s p e c t r a of ear ly B - t y p e s t a r s lead t o 

lowered C a b u n d a n c e (see [10]). U n f o r t u n a t e l y even n o n - L T E ca lcu la t ions 

of t he se l ines c a n ' t give a confidence of sufficient accu racy of final r e s u l t s . 

For i n s t a n c e , t o o low a b u n d a n c e is o b t a i n e d from n o n - L T E ana lys is of C I I 

Λ1335 r e sonance l ine . 

T h e conclusion can b e m a d e t h a t t h e e x p e c t e d c a r b o n u n d e r a b u n d a n c e is 

smal l enough ( a b o u t 0.3 dex , see a b o v e ) . T h i s m e a n s t h a t in o rde r t o search 

for t h e cor re la t ions w i t h age t a n d m a s s M , as for He a n d N , i t is necessa ry 

t o o b t a i n a c c u r a t e a n d h o m o g e n e o u s log e(C) values for l a rge n u m b e r of 

B - s t a r s , b a s i n g on re la t ive ly weak c a r b o n l ines . 

4. The H e , C and Ν abundances in hot components of binary 
systems 

In t e r e s t i ng resu l t s were o b t a i n e d by Leush in [15-17] for t h e He , C a n d Ν 

a b u n d a n c e s in a t m o s p h e r e s of B- s t a r s , which a re t h e c o m p o n e n t s of close 

b i n a r y s y s t e m s . In opin ion of t h i s a u t h o r t h e inves t iga ted s y s t e m s d o n o t 

pass ye t a p h a s e of ac t ive m a s s e x c h a n g e , a n d evo lu t i ona ry s t a t e of h o t 

c o m p o n e n t co r r e sponds t o qu ie t MS s t a g e . 
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Accord ing t o Leush in [15] t h e he l i um a b u n d a n c e for B- s t a r s in b i n a r y 

s y s t e m s on t h e average is h igher t h a n for single s t a r s . A p p r o x i m a t e l y for half 

of 25 inves t iga ted s t a r s t h e He o v e r a b u n d a n c e by 2 - 3 t imes was found . O n 

t h e c o n t r a r y c a r b o n shows a t e n d e n c y t o lowering: for 38 single s t a r s m e a n 

a b u n d a n c e is log e(C)= 8.5 ± 0.3 whereas for 48 b ina r ies log e(C)= 8.3 ± 0.3 

(see [16]). T h e cor re la t ion was found be tween He a n d C c o n t e n t s : t h e h igher 

He a b u n d a n c e t h e lower C a b u n d a n c e ( t h e cor re la t ion coefficient q = 0 . 6 2 ) . 

However log e(C) d e t e r m i n a t i o n was b a s e d pa r t i a l ly on L T E ana lys is of C I I 

Λ4267 l ine , a n d th i s l ine , as m e n t i o n e d above , in t h e case of ear ly B- s t a r s 

can lead t o s y s t e m a t i c e r ro r s . 

T h e n i t rogen o v e r a b u n d a n c e a b o u t 0.5 dex was o b t a i n e d on t h e average 

for ho t c o m p o n e n t s of 41 close b inar ies (see [17]). M o r e t h a n half of t h e s e 

s t a r s have t h e Ν excess a b o u t 0 .6-0 .8 dex . T h e cor re la t ion was s u s p e c t e d 

w i t h C a n d He a b u n d a n c e s , b u t t h e cor re la t ion coefficient is no t h igh : q = 0 . 3 7 

for N - C re la t ion a n d q = 0 . 4 9 for N - H e re l a t ion . 

T h e m a i n conclus ion, following from p a p e r s [15-17] , is t h a t he l i um a n d 

n i t rogen in b inar ies a re o v e r a b u n d a n t a n d c a r b o n is u n d e r a b u n d a n t rela-

t ively single B- s t a r s . There fore in b ina r ies t h e s a m e anomal i e s of H e , Ν a n d 

C a re man i fes t ed , as in single B - s t a r s , b u t t he se anomal i e s can b e m o r e 

l a rge . 

T h e He a n d Ν a b u n d a n c e s were c o m p a r e d w i th t h e pe r iod of b ina r i e s , 

however n o cor re la t ion was found (see [15, 17]). A t t h e s a m e t i m e , as shown 

by Leush in [18], t h e r e is a d e p e n d e n c e on Ä i / Ä c r , w h e r e Ä i is a r a d i u s of 

first ( h o t ) c o m p o n e n t a n d Ä c r is a r ad iu s of i t s R o c h e lobe . In F ig . 9 t h e 

t o t a l dev ia t ion Δ = [ H e / H ] + [ N / H ] - [ C / H ] p l o t t e d as a funct ion of Ri/RCT. 

Here [ H e / H ] = l o g e*(He) - log 6 0 ( H e ) , for e x a m p l e . F ig . 9 shows t h a t t h e two 

values a r e co r re la t ed , a n d t h e cor re la t ion coefficient q = 0 . 7 3 . 

I t is necessary t o n o t e t h a t t h e r e is some difficulties in inves t iga t ions 

of chemica l compos i t i on of b ina r i e s . F i r s t of all t h e c o n t r i b u t i o n of second 

c o m p o n e n t t o t h e c o m m o n s p e c t r u m of t h e s y s t e m can b e g rea t e n o u g h , 

a n d t h e n co r r e spond ing cor rec t ion in observed equivalent w i d t h s W\ shou ld 

b e i n t r o d u c e d . Moreover close b inar ies f requent ly show i r r egu la r va r ia t ions 

of b r igh tnes s a n d s p e c t r u m , which m a y b e a man i f e s t a t i on of envelopes a n d 

gaseous s t r e a m s in such s y s t e m s . T h i s effect can change t h e W\ va lues , 

t o o . F o r conf i rmat ion of discussed He , C a n d Ν anomal i e s in b ina r i e s i t is 

necessary t o ana lyse t h e role of b o t h effects. 

5. D i s c u s s i o n 

T h e he l ium a n d n i t rogen en r i chmen t of o u t e r layers of B - t y p e m a i n sequence 

s t a r s w i t h t h e s imu l t aneous p r o b a b l e c a r b o n i m p o v e r i s h m e n t l eads t o t h e 

suppos i t i on t h a t some mix ing exis ts be tween o u t e r layers a n d in te r io rs of 

t h e s t a r s . Such mix ing can p r o m o t e t h e t rans fe r of CNO-cyc le p r o d u c t s from 
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s te l lar in te r ior t o t h e a t m o s p h e r e . T h i s is a surpr i s ing suppos i t i on , b e c a u s e 

t h e first deep mix ing ( " d r e d g e - u p " ) , as followed from accep t ed evolu t ion-

a ry concep t , should occur in m o r e l a t e p h a s e of evo lu t ion , w h e n t h e s t a r 

becomes a yellow supe rg i an t . However in such a case a s h a r p j u m p shou ld 

b e observed in t h e a t m o s p h e r i c H e , C a n d Ν a b u n d a n c e s be tween MS s t a r s 

a n d s u p e r g i a n t s . B u t ou r analys is ind ica tes s m o o t h t r a n s i t i o n , as can b e 

seen from F ig . 6. 

T h e possibi l i ty of add i t i ona l mix ing follows also from C a n d Ν anomal i e s 
in yellow s u p e r g i a n t s . For e x a m p l e , t h e s t a n d a r d ca lcu la t ions show t h a t t h e 
c a r b o n deficiency in t h e surface layers after t h e first d r edge -up is 0.12 dex 
for m o d e l M = 9 M 0 a n d 0.15 dex for m o d e l M = 1 5 M 0 (see [9]). However 
observed c a r b o n u n d e r a b u n d a n c e in a t m o s p h e r e s of yellow s u p e r g i a n t s is 
m u c h g r ea t e r (see F ig . 8, for i n s t a n c e ) . In o rde r t o r emove such d i sc repancy 
Becker a n d Cox [19] p ropose t o inc lude in evo lu t iona ry c o m p u t a t i o n s on M S 
p h a s e an a d d i t i o n a l mix ing be tween t h e convect ive core a n d t h e inne r p a r t s 
of r ad ia t ive enve lope . I t is poss ible t h a t some weak mix ing sp read t o surface 
layers a lso . 

T h e m e c h a n i s m of such mix ing is no t clear for t h e p re sen t . I t is obv ious 

t h a t i t m u s t no t lead t o t h e s t r o n g changes in t h e theore t i ca l evo lu t iona ry 

t r a c k s , o the rwise con t rad ic t ions m a y ar ise concern ing H e r t z s p r u n g - R u s s e l 

d i a g r a m for s te l lar c lus te rs . Recen t ly P o p o v a a n d To tukov [20] p a i d a t t e n t i o n 

t o t h e fact , t h a t add i t i ona l mix ing can influence MS w i d t h in H - R d i a g r a m . 

F rom t h e observed MS w i d t h for well s tud ied close-binaries c o m p o n e n t s t h e y 

conc luded t h a t t h e mass of t h e add i t iona l ly mixed zone above t h e convect ive 

core does no t exceed a b o u t 20% of i ts m a s s . 

Several p o t e n t i a l m e c h a n i s m s of t h e mix ing in single B-s ta r s can b e sug-

ges ted . For e x a m p l e , t h e diffusion caused by t h e r ad i a t i on p re s su re a n d t h e 

g r a v i t a t i o n is unl ikely su i t ab le , b e c a u s e t h e m o s t r ap id a n d m a r k e d changes 

of t h e He a n d Ν a b u n d a n c e s a re found for ear ly B-s t a r s w i th Teff > 25000 K, 

b u t j u s t such s t a r s a m o n g all B - type m a i n sequence s ta r s show m o s t s t r o n g 

m a s s loss ( u p t o 1 0 ~ 7 M Q y r - 1 , see [21]), a n d th i s m u s t p reven t f rom t h e 

diffusion (see [22]). T h e mer id iona l c i rcu la t ion as a p o t e n t i a l m e c h a n i s m of 

mix ing is p r o b l e m a t i c , b e c a u s e n o corre la t ion was found b e t w e e n H e a n d Ν 

a b u n d a n c e s on t h e one h a n d a n d observed r o t a t i o n a l veloci ty υ sin i on t h e 

o t h e r h a n d (see [4, 9]). B u t i t is poss ible t h a t a search for cor re la t ion w i t h 

t h e r o t a t i o n a l veloci ty on e q u a t o r ν would m a k e m o r e clear t h e role of t h i s 

p rocess . T h e diffusion, i nduced by t h e differential r o t a t i o n , w h e n t h e t u r b u -

lent viscosi ty p lays an i m p o r t a n t role , would b e ab le in pr inc ip le t o cause a 

mix ing , t o o . T h e charac te r i s t i c t i m e of such process in B-s ta r s is consider-

ab ly smal ler t h a n t h e t i m e ^MS? as followed from e s t i m a t i o n of G o r b a t s k y 

[23]. 

As concerns chemical anomal i e s in ho t c o m p o n e n t s of b ina r i e s , L e u s h i n 
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e t a l . [24] a s s u m e t h a t t h e p o t e n t i a l m e c h a n i s m of mix ing is slow c i rcu la t ion 
i n d u c e d by t h e influence of second c o m p o n e n t . I t is obviously t h a t such 
process is poss ible in b inar ies only, however t h e ex is tence of evo lu t iona ry 
va r i a t ions of a t m o s p h e r i c He a n d Ν a b u n d a n c e s in single B-s t a r s ins is ts 
on search for o t h e r m e c h a n i s m s of mix ing . I t is qu i t e p r o b a b l y t h a t in b o t h 
cases t h e r e is one a n d t h e s a m e m e c h a n i s m , b u t in b inar ies i t is s t r e n g t h e n e d 
owing t o t h e g r av i t a t i ona l influence of second c o m p o n e n t . 

As can b e seen from F ig . 9, t h e m o s t la rge anomal i e s a re observed for 
b ina r ies w i th R\/RCT > 1, i .e. for t h e s t a r s filled t h e R o c h e lobe . There fo re 
i t is necessa ry t o inves t iga te in de ta i l t h e poss ib le m a s s exchange in t h e s e 
sy s t ems as a source of observed He , C a n d Ν anoma l i e s . 

References 

1. D.M. Peterson, H.L. Shipman. Ap. J., 180, 635, 1973. 
2. L.S. Lyubimkov. Izv. Krymsk. Astrofiz. Obs., 52, 49, 1974. 

3. L.S. Lyubimkov. Pis'ma ν Astron Zh., 1, No. 11, 29, 1975. 

4. L.S. Lyubimkov. Izv. Krymsk. Astrofix. Obs., 55, 112, 1976. 

5. L.S. Lyubimkov. Astrofizika, 13, 139, 1977. 

6. L.S. Lyubimkov. Astrofizika, 29, 479, 1988. 

7. S.C. Wolff, J.N. Heasley. Ap. J., 292, 589, 1985. 
8. P.E. Nissen. Astron. Astrophys., 50, 343, 1976. 

9. L.S. Lyubimkov. Astrofizika, 20, 475, 1984. 

10. L.S. Lyubimkov. Astrofizika, 30, 99, 1989. 

11. F. Eber, Κ. Butler. Astron. Astrophys., 202, 153, 1988. 

12. L. Kane, C D . McKeith, P.L. Dufton. Astron. Astrophys., 84, 115, 1980. 

13. D.L. Lambert, M.N.R.A.S., 182, 249, 1978. 

14. R.E. Luck, D.L. Lambert. Ap. J., 298, 782, 1985. 
15. V.V. Leushin. Astron. Zh., 61, 733, 1984. 

16. V.V. Leushin. Astron. Zh., 65, 571, 1988. 

17. V.V. Leushin. Astron. Zh., 65, 827, 1988. 

18. V.V. Leushin. Kinematika i fizika nebesnyh tel, 5, No. 5, 47, 1989. 

19. S.A. Becker, A.N. Cox. Ap. J., 260, 707, 1982. 
20. E.I. Popova, A.V. Tutukov. Astron. Zh., 67, 428, 1990. 

21. R. Gathier, H. Lamers, T. Snow. Αρ. J., 247, 173, 1981. 
22. S. Vauclair. Astron. J., 86, 513, 1981. 

23. V.G. Gorbatsky. Private communication, 1990. 

24. V.V. Leushin, V.A. Urpin, D.G. Yakovlev. Pis'ma ν Astron. Zh., 15, No. 11, 1008, 

1989. 

https://doi.org/10.1017/S0074180900227319 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900227319

