
This article was downloaded by:[Bochkarev, N.]
On: 20 December 2007
Access Details: [subscription number 788631019]
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Astronomical & Astrophysical
Transactions
The Journal of the Eurasian Astronomical
Society
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713453505

On the relation among metallicity, age, and
galactocentric distance of globular clusters
A. M. Eigenson a; N. N. Samus b
a Astronomical Observatory of Lviv University, Lviv, Ukraine
b Institute of Astronomy of Russian Academy of Sciences, Russia

Online Publication Date: 01 November 1995
To cite this Article: Eigenson, A. M. and Samus, N. N. (1995) 'On the relation among

metallicity, age, and galactocentric distance of globular clusters', Astronomical & Astrophysical Transactions, 8:4, 261 -
262
To link to this article: DOI: 10.1080/10556799508226941
URL: http://dx.doi.org/10.1080/10556799508226941

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713453505
http://dx.doi.org/10.1080/10556799508226941
http://www.informaworld.com/terms-and-conditions-of-access.pdf


D
ow

nl
oa

de
d 

B
y:

 [B
oc

hk
ar

ev
, N

.] 
A

t: 
10

:2
3 

20
 D

ec
em

be
r 2

00
7 

Antronomical and Astrophysical Transactions, 1995, 

Reprints available directly from the publisher 
Photocopying permitted by license only 

VOI. 8 .  pp. asi-aez 
a1995  OPA (Ovemeas Publiahcrs As-ociation) 

Amsterdam B.V. Published under l icense by 
Gordon and Breach Science Publishers S A  

Printed in Malaysia 

ON THE RELATION AMONG METALLICITY, 
AGE, AND GALACTOCENTRIC DISTANCE 

OF GLOBULAR CLUSTERS 

A. M. EIGENSON’ and N.  N.  SAMUS’ 

Astronomical Observatory of Lviv University, Lviv, the Ukraine 
Institute of Astronomy of Russian Academy of Sciences, Russia 

(Received February 1.2, 1995) 

Using the least-square solution, we have derived an equation relating metallidty 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, superpe 
sition of all these uncertainties could be able even to completely “wash out7’ 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 t 
values for 41 GCs, and a later study by Chabayer e t  al. (1992) contains estimates 
o f 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 AVF; 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 folloming relation for the considered variables: 

[ni/H] = a / b  1 - - ( Itx) + (1 - 22) 
where t,,, and R,,, are the greatest values (or some limiting values) of age and 
galactoceiitric 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 R,ax = 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: 

(2) 
u = -2.33 f 0.32; b = 1.70 f 0.55; c = 0.73 & 0.38; 

60 = 0.37; r = 0.51 f 0.13. 

For the second sample: 

(3) 
u = -2.43 f 0.26; b = 2.21 & 0.71; c = 0.71 & 0.33; 

60 = 0.35; r = 0.50 0.14. 

Here r is the correlation coefficient between the tabulated [m/H] values and those 
“predicted”, i.e. derived when substituting the tabulated t 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 nietallicit,ies, ages, and galactocentric distances of GCs. Assuming, 
however, that the process of metal enrichment was universal for the interstellar 
medium, and substitut~ing solar parameters ( R  x 8 kpc, i * 5 Gyr), we obtain 
(in/H] x -0.5 from Eq. (2)  and [m/Il] x -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, Eqs. (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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