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ABSTRACT, The observational results for 108 stars, mem—

bers of 10 galactic groups at the age range of lg t =

= 6,4 - 8,7 (years), are briefly described. It is shown

that the peculiarity index, rotational velocity and mag-
netic field strength of all the types of CP stars do not

vary during their evolution across the main sequence
stripe.

. The most direct way for studiing the evolution of
chemically peculiar (CP) stars is their observetion
in stellar groups for whose members one can suppose the
close gge and the similarity of the initial chemical com-
position.

Due to the wide variety of observational peculiari-
ties in individual CP stars, a problem of the comparative
analysis of the main parameters for these objects gets a
statistical character (Hartoog, 1977; Abt, 1979; Wolff,
1981). It is necessary to study a rather large sample of
CP stars of different peculiarity type in a large age
range.

Observation of Bp, Ap stars, members of galactic
clusters and associations of different age, there been
carried out on the 6-meter telescope in 1978 - 1984
(Klochkova, Kopylov, 1985 a,b). The aim of this extensive
program was to determine the quantitative characteristics
of peculiar stars on the base of homogeneous spectral ma-
terial of high resolution and in the framework of the com-
mon methods, to elicity the facts of possible dependence
of spectral and physical parameters upon the ages of
stars and to check the existing hypotheses on the origin
and evolution of CP stars.

At the present time the set of parameters for 108
stars, members of 10 groups in the age range 1lg t = 6,4 -~
- 8,7 (t is given in years), have been determined. For
each star 3 -~ 5 spectrograms with dispersion of 9 X/mm
(spectral resolution A X = 0,25 X, spectral range 2 3900-

159

C. R. Cowley et al (eds.), Upper Main Sequence Stars with Anomalous Abundances, 159-162.
© 1986 by D. Reidel Publishing Company.

https://doi.org/10.1017/50252921100091405 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100091405

160 V. G. KLOCHKOVA AND I. M. KOPYLOV

| I I
P(He)
0,6 [~ -
- 4? # | Fig 1. A dependence of
*? # ¢ mean quantitative index
0,2 1'¢ - P(He), P(5i), and B(Sr)
for CP stars in stellar
P(si) groups on the age of a
2’0 e - groupi
e o +
1,0 [ + ¢ te -
P(Sr)
6,0 - + —
oo L |¥ 40 & i
’ ?+* l + *’ l

6 7 8 91g t

The rotational velocities were considered separate-
ly for CP stars of four peculiarity types: 1) He-weak
stars (n = 90), 2) SiII A4200 and (or) SiII stars (n =
= 49), 3) stars with strengthened SrII, CrII, EuIl lines
(n = 22), 4) Hg,Mn stars (n = 46). A great nmumber of stars
reveal several types of peculiarity simultaneously. The
analysis of v sin 1 of CP stars has been carried out for
the normalized rotational indices R according to the de-
finition by Hartoog (1977):

R =v sin i(CP) / v sin i(norm) ,

where v sin i(CP) is compared with averaged v sin i for
normal stars in this cluster within the corresponding
spectral type interval.

It was shown that for studied sample of clustiers
the K values do not correlate with age. We can draw a
conclusion that there are no any significant losses of
angular momentum by &ll the types of CP stars during
their evolution within the MS siripe.
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- 4900 ) have been obtained. The minimum W, , measured
with confidence, was near 30 mf.

We have determined spectral classes Sp(B - V).,
Sp(Fe,Ti), Mv(p ), effective temperature Te, surface gra-
vity 1lg g and rotational velocity v sin i. Index of pecu-
liarity P is used for the quantitative characteristic of
anomalous chemical composition of peculiar star atmosphe-
res. Peculiarity index P is the ratio of Wa for the line
of some given element in the spectrum of atudied CP star
(i.e. He, Mn, Mg, Si, Sr, Cr, Eu) to the extremely pos-
sible (allowing for the errors) value of this Wa in the
spectra of normal stars with the same Sp(B - V),.

Age for each stellar group was found in conventional
manner. The table presents the name of group, its age
lg t, quota q % of CP stars among the stars of spectral
classes B2 -~ A7 on the main sequence (MS), and the num-
ber n of the studied Bp, Ap stars.

oy

Group lg t g n Group 1g t qQ n
Ori OB 1a 793 N 7 o Per 7,3 14 5
Ori OB 1b 6,6 8 6 Pleiades gr. 7,5 28 22
‘Ori OB 1c 6,4 8 1 Pleiades 8,1 6 4
Ori OB 1d <6,0 0O 2 M 39 8,2 10 6
Per OB 2 6,4 6 9 M 34 8,3 27 4
Upper Sco: U Ma stream 8,6 14 9

nucleus 6,6 14 4 Coma 8,7 18 5
inner zome 6,7 33 13
east zone 7,0 12 3
west zone 7,1 22 10 Total 120

Remgrks to the table: 1) for Upper Sco zones look
for Klochkova et al., 1981; 2) 12 stars from ones of our
primery program, at quantitative spectral classification
welzreated as the normal stars without any spectral ano-
malies,

The studied stars when plotted on Mv, Sp(B - V), di-
agram, filling the whole band of the MS from zero age
main sequence (ZAMS) up to the upper boudary of the MS
in the mass range 1,0 z lg #L./ e = 0,2,

The correlations of peculiarity indices P of heli-
um, silicon, strontium, etc with the age of the CP stars
were analyzed. As the statistical analysis of the P va-
lues shows the peculiartty index of CP stars not depends
upon their age %Bee figure). A dependence of the P indi-
ces upon the value lg g is not detected also. In this
context we can consider lg g as some relative age charac-
teristic of B2 - A7 stars inside the MS boudaries.
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Taking into account the different evolution speed
from ZAMS for stars with various masses we divided the
program sters (independently on their peculisrity type)
into three mass groups: 10 - 3,7 Wle; 3,6 - 2,6 Flo;
and 2,5 - 1,6 7L e . There is no definite dependence of

value upon the age inside this mass groups; no syste-~
matical differences of R values between the groups are
observed also. The dependence of R upon the temperature
of stars is revealed for not a single type of peculiarity.

The root-mean-square values of magnetic fields

< Be > for 52 stars were calculated using the published
data, and our determination of <«<Be> for 19 cluster CP
stars. As the comparison showed there is no any correla-
tion of «Be > and lg t. The cross comparison does not
reveal any correlation of <Be> and P(He), P(Si), eee ;
v 8in i and P(He), P(Si), eee o

There is nothing but to suppose that:

a) CP stars become the slow rotators in comparison with
the normal stars at the very early stages of stellar
formation from the protostellar fragments. In the follo-
wing evolution of a CP star near ZAMS and across the MS
stripe its angular momentum does not suffer essential
variations;

b) the magnetic CP stars have became the such ones yet
before they came up to the ZAMS;

¢) the chemical anomalies on the surface of CP stars be-
gin to reveal themselves just before the ZAMS, when the
future CP star approach the most quiet evolution phases
~ the stages of the ZAMS and the MS.

In the relatively stable atmosphere of slow rota-
ting star rather effective diffusion processes can exist
whose time scale is very short in comparison with dura-
tion of the MS stage. So the high peculiarity degree
even in the youngest CP stars, members of Ori 0B1,

Per OB2, and innermost zone of Upper Scorpius associati-
ons (t =2 - 10 millions years) can be explained.

References:

Abt HeA.,1979. Astrophys. J., 230, 485,

Hartoog M.R.,1977. Astrophys. Je., 212, 723.

Klochkove V.G., Kopylov I.M.,, KumaJgorodskaja R.N.,1981,
Pis'ma A, J., li 366.

Klochkova V.G., Kopylov I.M., 1985a. Astron. J.(Soviet),
62, (in press). :

Klochkova V.G., Kopylov I.M., 1985b. Astron. J.(Soviet),
62, (in ressg.

Wolff 5.C.,1981. Astrophys. J., 244, 221,

https://doi.org/10.1017/50252921100091405 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100091405



