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INHOMOGENEITIES OF CHEMICAL COMPOSITION
AND COSMOCHRONOLOGY PROBLEMS
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ABSTRACT. The problems of determina-
tion of chemical composition of stars and con-
nection with theory of chemical evolution of
Galaxy are discussed.
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The sequence and the details of the events pro-
vided the origin of different chemical elements
has to be in general outlines restored uniting
the results of nucleosynthesis calculations, the
spectroscopic study of the chemical composi-
tion of stars and the data of cosmochemistry
of meteorites. But the reliability of the diffe-
rent methods of age determination is limited
by the availability of the unhomogeneities of
chemical composition. The models of chemi-
cal evolution of the galactic disc are based on
the assumption about an instantaneous recyc-
ling approximation. A such approach means
a full matter mixing right away past a dredge
up of the productions of stellar nucleosynthesis
into the interstellar medium. For all that the
observed unhomogeneities of a chemical com-
position from star to star are explained by sy-
stematic errors. However our unvestigations
of chemical composition of stars, performed at
6-m telescope in 80th years, indicated on the
availability in the galactic disc of real unhomo-
geneities of the chemical composition as from
star to star inside of stellar clusters as between
different galactic clusters. The spectroscopic
observations from 1UE showed that the unho-
mogeneities of chemical composition of gaseous
part of interstellar medium have the same dis-
persion (0.1 dex) as for the stellar population
in the galactic disc. The account of these re-
sults remove a lot of problems, for example,

even the simplest approach of chemically un-
homogeneous interstellar matter allows to re-
produce most succesfully the G - dwarfs metal-
licity function. The estimations of the galactic
radial abundance gradients, spectroscopically
obtained, do not have a statistical validity ta-
king into account the noted dispersion value.

The phenomena, noted immediately on che-
mical separation of matter into gaseous-dust
envelopes of the selected type stars (the A Boo
stars on the main sequence and the stars post
asymptotic giants branch), are now available
for spectroscopists. There are not for the pre-
sent any observed confirmations for processes,
opposite to the separation. It is unclear where
and how the "smoothing” of the chemical com-
position of the selected areas of the galactic
disc is going after the transition of the different
atoms and ions into solid fractions. We do not
also see the results of such "smoothing”.

The idea on matter unhomogeneity is also
very fruitful for the interpretation of some de-
tails of the chemical composition in the Solar
system. The following conclusions have to be
made from the observed radiogeneous isotopic
variations: a) there are more than two types of
primordial matter with different nucleogeneous
history into the Solar system; b) the Solar sy-
stem was initially isotopic heterogeneous and
retain this property. A mechanism of origin
of the chemical and isotopic anomalies in the
protosolar nebula is based on the separation of
the near Supernovae matter on gas and dust
with the following dust injection in the outer
layers of a nebula. In general the results of
the investigation of the chemical composition
of the Solar system insist on refuse from the



22

Odessa Astronomical Publications, vol. 7, part 1 (1994)

persistent nucleosynthesis model. As summary
the persistent — discrete model, where an ex-
ponential slope of the stellar nucleosynthesis 1s
added by the next discrete peaks, is suggested.
Thus the discover of chemical unhomogeneities
of protostellar, stellar and protosolar matter
complicates the problem of a determination of
an object age using its chemical composition
and leads to the necessary of a development
and an inclusion inte chemical evolution mo-
dels of approximations accounted an influence
of phases "gas-dust” transitions.

The classic method of an age determination
using the isochrones, calculated with given he-
lium and heavy elements abundances, has also
the problems. For example, an age of indivi-
dual stars in the galactic field is determined

without problems, but the use of a such me-
thod for the stars inside open clusters leads to
the age dispersion that exceeds, as a rule, a
cluster age, derived by turning-point. Qur in-
vestigations show that the age determination
"errors” do not correlate with individual diffe-
rences of chemical composition.

The investigations of far field galaxies show
that the probability of merging of two gala-
xies is sufficiently high. The evidents of a such
merging of the our Galaxy with the Magella-
nic Clouds system are found. This complicates
some more the creation of a self-consistent pic-
ture of the chemical evolution of the Galaxy.
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ABSTRACT. In spite of authors of nume-
rous solutions of light curve of CQ Cep, which
consider the latter as caused basically by ef-
fects of ellipsoidal form and components ecli-
pse, we continue to insist upon the compound
character of light curve of this very close sy-
stem.

We consider that about a half of amplitude
Cep is caused by light variability of common
system envelope which is utmost inhomoge-
neous is density and only a half is connected
with the effects of ellipsoidal form and compo-
nent eclipse.

As a result of light curve correction for orbi-

tal eccentricity and introduction into conside-
ration of a third brightness (the brightness of
common envelope) a more precise solution has
been obtained for light curve with the most
low amplitude and, probably, less distorted by
envelope inhomogeneities.

The analysis of this solution allowed us to
make more precise determination of the com-
reason of difficult detection of lines of the lat-
ter in the system spectrum, to make more pre-
cise the model of CQ) Cep and its evolution in

time, to understand the nature of high ampli
tude light curve of the system.
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