
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

A numerical experiment simulating an open cluster
S. NinkoviĆ a; Z. Ćatović b
a Astronomical Observatory, Beograd, Yugoslavia
b Mathematical faculty, Beograd, Yugoslavia

Online Publication Date: 01 May 1995
To cite this Article: NinkoviĆ, S. and Ćatović, Z. (1995) 'A numerical experiment
simulating an open cluster', Astronomical & Astrophysical Transactions, 7:4, 237 -

238
To link to this article: DOI: 10.1080/10556799508203264
URL: http://dx.doi.org/10.1080/10556799508203264

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/10.1080/10556799508203264
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: 
09

:2
4 

20
 D

ec
em

be
r 2

00
7 

Astronomical and Astrophysicrl Tzanssciions, 1996, 
VOI. 1, pp. a 3 t - a ~ ~  
Reprint. avaihble directly from the publisher. 
Photocopying permitted by license only 

@1995 OPA ( O v e r s c u  Publishers Association) 
Amsterdam B.V. Pmbli*hcd under license by 

Gordon and Breach Science Publisher. SA 
Printed in Malaysia 

A NUMERICAL EXPERIMENT SIMULATING 
AN OPEN CLUSTER+ 

S. NINKOVIC’ and 2. CATOVIC’ 

Astronomical Observatory, Volgina 7, 11050 Beograd, Yugoslavia 
2Mathematica/ faculty, Studentski trg 6, 11000 Beograd, Yugoslavia 

(Received December 25, 1999) 

Some preliminary results of N-body simulations for open stellar clusters are presented. 
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Numerical N-body experiments have become a powerful tool in stellar dynamics in 
recent times, especially for the case of studying multiple stars and open clusters 
(Anosova, 1988). According to the existing criteria estimating the role of the irreg- 
ular and regular forces in gravitationally bound stellar systems, such as Agekyan’s 
one or that based on the ratio of the relaxation time to the characteristic one (e.g. 
Kulikovskij, 1985), in both of them the role of the irregular forces is not negligible. 
This fact justifies fully a direct N-body approach in the case of open clusters, which 
has become quite feasible due to the possibilities of the modern computers. 

Our approach is a classical N-body one, i.e., the interaction among the stars fol- 
lows Newton’s law of universal gravitation. The details concerning the initial con- 
ditions, the mass distribution and the mathematical formalism are given elsewhere 
(Ninkovii and Catovit, 1993). Agekyan’s factor A and the ratio r of Agekyan’s 
criterion (for details see NinkoviC, 1994) are also calculated. The former is found 
to be equal to 2.9 resulting in r = 0.58. Such a value of the latter clearly indicates 
that, in our test system, the role of the irregular forces is important. 

Since the present procedure contains no algorithm which enable an automatic 
step control, we determine the size of the step empirically. The numerical stability is 
monitored by calculating the values of the first integrals (energy, angular momentum 
and that of mass center). Close encounters are thought to be the most probable 
sources of numerical instability. In such cases we diminish the step size. 

We think that in this way we shall be able to carry out our experiment during a 
reasonable period in which we may reach the moment in the cluster evolution being 
about lo8 yr after the initial one. A time interval of about lo8 yr is sufficiently long 
for the evolution of a moderate open cluster (about 100 stars). 
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We also examine the change of the so-called virial coefficient (the ratio of the 
total kinetic energy to the total potential energy modulus). Arbitrary chosen initial 
conditions yield the value of 0.07 as the initial virial coefficient. During the first. 
million years - the interval for which we have as yet reliable results - its increase is 
apparent. 

With regard that the initial radius of the cluster and the initial root-mean-square 
velocity suggest a characteristic time of about 6 Myr, there is time enough to expect 
further changes in the virial coefficient. For example, during the Myr treated by us 
it has changed the value from the initial one of 0.07 to 0.1. 
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