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Using the least-square solution, we have derived an equation relating metallicity of a globular
cluster to its age and galactocentric distance. We discuss the possibility to use this equation for
studies of the Galaxy's chemical evolution.
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According to common ideas, metallicity of a globular cluster (GC) is determined
by the metallicity of the surrounding medium at the epoch of its formation. Thus,
metallicity [m/H] of a GC must be primarily determined by its age ¢t and by its
galactocentric distance Rgc at its formation epoch. However, the particular form
of the relation among [m/H]}, t, and Rgc remains unknown. This paper aims to an
attempt to find such a relation.

Here we encounter a number of difficulties. First, we do not know where a
given cluster was formed. We have to use the present galactocentric distance as
an estimate of the original distance value. However, for elongated GC orbits this
assumption may lead to errors. Second, GC age estimates are extremely uncertain.
Third, errors are present also in metallicity determinations. As the result, superpo-
sition of all these uncertainties could be able even to completely “wash out” the ties
among the variables of interest, even in the case of the relation in question really
existing. But if a significant relation comes out, it might be of interest.

We are aware of two most complete lists of GC ages. Peterson (1987) presents ¢
values for 41 GCs, and a later study by Chabayer et al. (1992) contains estimates
of t for 32 GCs. In the first case, the range of ages is from 10 to 22 Gyr; in the
second one, it is from 10 to 17 Gyr. Both studies use AV values (magnitude
differences between the main sequence turn off and the horizontal branch), along
with metallicity values, as the base of age determinations. The two systems of ages
differ somewhat, and they use different metallicity scales; our calculations have been
made for both lists separately.
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We assume the following relation for the considered variables:

[m/H]:a/b(l—tt )+c(1—§GC), (1)

max max

where tmax and Rmax are the greatest values (or some limiting values) of age and
galactocentric distance. Such form of this relation is convenient because it clearly
demonstrates the process of enrichment of the medium with metals. We impose on
both samples a limit of Rnax = 25 kpc; this leaves 34 GCs in the first sample and
29 GCs in the second one.

The least-square solution of equations (1) gives for the first sample:

a=-233+£0.32; b=170+0.55; ¢=0.73+0.38; 2)
00 =037, »r=051+£0.13.

For the second sample:

a=-243+026; b=221+£071; ¢=0.714£0.33; 3)
0o =035 r=050%0.14.

Here 7 is the correlation coefficient between the tabulated [m/H] values and those

“predicted”, i.e. derived when substituting the tabulated ¢ and R values into Eq. (1).
Significant correlations appear in both cases. Taking into account the above-

mentioned sources of errors, we may consider this result quite satisfactory.

Strictly speaking, Eqs. (1-3) are an acceptable approximation only for the cov-
ered range of metallicities, ages, and galactocentric distances of GCs. Assuming,
however, that the process of metal enrichment was universal for the interstellar
medium, and substituting solar parameters (R = 8 kpc, t & 5 Gyr), we obtain
(m/H] = —0.5 from Eq. (2) and [m/H] = —0.4 from Eq. (3). Considering the above-
discussed uncertainties, these values seem quite reasonable. Is this fact a chance
coincidence, or is our assumption sufficiently realistic? In the latter case, Egs. (2-3)
could be used as an independent method of age estimations for objects with known
metallicities and galactocentric distances. This would lead to ages considerably be-
low 10 Gyr for a number of GCs inside the “solar circle” showing high metallicity.
To answer the formulated question, it is apparently necessary to further accumulate
and improve observational data.
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