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Abstract. Evidence for agradud chang of chemicd anomalies in magnett CP
stars with age is presented At the end of the period of stay of CP stars on the
main sequene the anomalies disappea rapidly becaug of increasim star radius
which resuls in reduction of the surfae magnetc field.

The chemicd elementh abundane evolution of magnetc CP stars has alread been treatd
in the works of Kopylov, Klochkova (1975) Glagolevskij Kopylova (1990) Zboril et al. (1994
and Glagolevskj (1995) In the last three of them are presentd relationshig betwea the helium
abundane and the relative radius R/R, where R is the present-tine sta radius while R is the
radius on the zero-ag@ main sequene (ZAMS). The values of R/R are proportionad to Igg and
well characterie the sta position on the main sequence

The behaviou of the helium abundane with R/R for He-rich stais plotted from data of
Glagolevskij Kopylova (1990) Glagolevskj et al. (1992) and Zboril et al. (1994 is presentd in
Fig.la. For abette clearnes individud values of He/H are averaged by the boxca averag@ method
It is see that the abundane of helium decreasg with age On the ZAMS the abundane of helium
is normd or it is slightly overabundantwhich may indicat that diffusion was initiated nea the
momen the stars evolvel to the main sequencewhen accretion terminatel and the sta reache a
stationay state

The preliminaly data on the behaviou of He-we& stars are presentd in the pape by
Glagolevskij Kopylova (1990) where He/H is plotted as a function of RIR (Fig.lb) (the data
are obtainal by the boxca averag@ method) Basal on this relationshp the helium abundane on
the ZAMS can be assumd to be close to normal Then it is reducel and its anomay is a maximum
at the momert the stais stay on the line occupial by normd stars of luminosity clas V. After that
the helium abundane is apparenty gradualy normalizel as the sta evolves to the uppe part of
the main sequene band There are no stars with He/H = 0.05-01 becaus of the observationh
selection

In orde to investigae chemic& abundane of stars of othe types of peculiariy it would be
necessar to organiz spectrd observatios for a large numbe of CP stars but these would take
mary years As the first step in this direction we hawe investigate the variation of two parametes
with age — the paramete Z of Genew photomety and Aa, which characterie the intensity of
the depressin A5200 A (Cramer Maeder 1979 Hauck 1978) This depressia arises as aresut of
absorptiom by Si 1l autoionization Therefoe the value of thes parametes represerg the abundane
of one of the chemica elemens typica of magnetc stars It is known that the depressia intensity
has a correlation with the abundane of europiun (Lebedey 1986 and othe elements In the
pape (Zboril et al.,, 1993 it is shown that the depressin A5200 A can arise as a consequene of
overlappirg of the Fe Il spectrd lines In the normd stars this paramete is close to zera

We made the next step in the investigation of abundane evolution having examineal the de
pendene of Z and Aa upon age for CP stars of differert types of peculiarity namely for Si and
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Figure 1: The dependence of the helium abundance on the relative radius for magnetic CP stars.
Open circles — measurements of individual stars; filled circles — average values, calculated by the
boxcar average method.

SrCrEu-stars The parametes for calculation of Z were taken from (Rufener 1988 and the pa
rametes Aa were taken from (Lebedey 1986) The parametes R/R calculatel from the absolue
bolometric magnitude are determineé from the paramete 8 with the use of the Crowford (1979
calibration

It shoul be kept in mind that the numbe of stars having the known Aa values is severé times
smalle than the numbe of stars with the known Z, therefoe the relatiors in which Z parametes
are usal are much more reliable On the othe hamd the paramete Z depend not only on the
depressia A5200 A intensiyy but also on the intensiy of othe spectrd lines locatel in the regiors
of the usal photometrc bands

It appeard that the mos markel dependence occurral in the cass where stars were taken in
the narrov range of temperature betwee the evolutionay tracks In Figs2 and 3 are presentd
thes relationships the temperatue boundarie correspod to the intersectim of the evolutionay
track with the ZAMS. The boundarie were chos@ so that in the first ca® Si-stass fell in the region
betwea the tracks The first remarkabg thing is the presene of amaximun nea RR = 15— 17
on the relationshp for Aa. On the relationshp for Z this maximum is observabé only in the SrCrEuw
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Figure 2: The relationship between intensity of the depression A5200 A and the relative radius.
Upper diagram: open circles — 14000-15500 K, filled circles — 15500-17000 K. Lower diagram:
open circles — 8000-9500 K, filled circles — 9500-11000 K.

{0010k

@-11)10° K

1 1s 2 25 3
RR,
Figure 3: Z parameter against relative radius. Upper dia‘gra.nllz open circles — 13000-14500 K, filled

circles — 14500-16000 K, open triangles'— 16000-17000 K. Lower diagram: open circles 8000-9500
K, filled circles ~ 9500-11000 K.
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Figure 4: The relationship between He/H and intensity of the depression A5200 A and age t for
He-rich, He-weak, Si- and SrCrEu-type stars.

type stars. The stars of Si-type are likely to have the maximum around the ZAMS. Anyway the
intensity of the depression A5200 A varies with time. The different shape of the relationships for
Ag and Z may be caused by the fact that the Z parameter is affected, as has been mentioned, by
the abnormal intensities of spectral lines.

In Figs.2 and 3 the points are the average values in the narrow intervals of R/Rz The bars indi-
cate the average quadratic dispersion of the individual points, but not the errors. The distribution
of the points is not Poisson because it is conditioned by the abundance scatter and by the depen-
dence of the abundance upon magnetic field (Glagolevskij, 1994). In consequence of observational
selection there is lack of stars with weak chemical anomalies which exist at the beginning and at
the end of their stay on the main sequence.

The stars having temperatures of 11000-14000 K do not show any changes in the plot of Aa
and Z against R/Rz. It is possible that the depression A5200 A arises because of absorption of two
or more chemical elements, which changes in different manner in different temperature ranges. For
example, in the paper (Zboril et al., 1992) the depression is suggested to be due to the absorption
of Si and Fe.

It is very interesting to see how the parameters &Aa and Z vary on time scale £. To convert R/R?
into we have used the evolution tracks from the paper (Iben, 1965). Fig.4 shows such dependences
on the ¢ scale. It is remarkable that all of them, but for Z(#) for Si stars, show a slow rise during all
the time they stay on the main sequence and a rapid drop at the end of being on it. In the paper
of Glagolevskij (1995) we have shown that the fast decrease in the chemical element abundance
is probably due to the radius growth and to the surface magnetic field decrease, upon which the
abundance depends.



88 GLAGOLEVSKIJ

Acknowledgements. The author is very grateful to Prof. I.M.Kopylov for useful discussion and comments.
The work was supported by Grants of RFBR and "Astronomy" (Russia).

References

Cramer N., Maeder A.: 1979, Astron. Astrophys., 78, 306.

Crowford D.L.: 1979, Dubley Obs. Rep., 14, 23.

Glagolevskij Yu.V., Kopylova F.G.: 1990, in: Hot chemically peculiar and magnetic stars, Ed.: Scholz G.,
Potsdam-Babelsberg.

Glagolevskij Yu.V., Topilskaya G.P., Kartashova T.A.: 1992, in: Stellar magnetism, Eds.: Glagolevskij Yu.V.,
Romanyuk I.1., St.Petersburg.

Glagolevskij Yu. V.: 1995, Bull. Spec. Astrophys. Obs., 39, 84.

Houck B.: 1878, Astron. Astrophys., 69, 285.

Iben I.: 1965, Astrophys. J., 142, 1447.

Kopylov I.M., Klochkova V.G.: 1975, in: Upper main sequence stars with anomalous abundance, Eds.: Cowley
C.R., Dvoretskij M.M., Meggessier C, Reidel Pub. CoTp., 159.

Lebedev V.S.: 1986, Astrofiz. Issled. (Izv. SAO), 21, 30.

Rufener F.: 1988, Catalogue of stars measured in the Geneva Observatory Photometric system.

Zboril M., Budaj J., Klacka J.: 1993, Contrib. Astron. Obs. Skalnate Pleso, 45.

Zboril M., Glagolevskij Yu.V., North P.: 1994, in: Chemically peculiar and magnetic stars, Eds.: Zverko J.,
Ziznovsky J., Tatranska Lomnica.



