This article was downloaded by:[Bochkarev, N.]

On: 12 December 2007

Access Details: [subscription number 746126554]

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

,-'1:5'1'.’\’[:.]_, OMICALand Astronomical & AstrOphysicaI
ASTROPHYSICAL

T RANSACTIONS

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
Simulation of galaxy mergers in clusters and groups:

"Explosive" evolution

D. S. Krivitsky ?; V. M. Kontorovich &

& |nstitute of Radio Astronomy of the Ukrainian National Academy of Sciences,
Kharkov, Ukraine

Online Publication Date: 01 August 1999

To cite this Article: Krivitsky, D. S. and Kontorovich, V. M. (1999) 'Simulation of
galaxy mergers in clusters and groups: "Explosive" evolution', Astronomical & Astrophysical Transactions, 18:1, 43 - 45
To link to this article: DOI: 10.1080/10556799908203032

URL: http://dx.doi.org/10.1080/10556799908203032

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/10.1080/10556799908203032
http://www.informaworld.com/terms-and-conditions-of-access.pdf

Astronomical and Astrophysical Transactions, 1999, ©1999 OPA (Overseas Publishers Association) N.V,

Vol. 18, pp. 43—45 Published by license under the Gordon and Breach
Reprints available directly from the publisher Science Publishers imprint
Photocopying permitted by license only Printed in Malaysia

SIMULATION OF GALAXY MERGERS IN
CLUSTERS AND GROUPS: “EXPLOSIVE”
EVOLUTION

D. S. KRIVITSKY and V. M. KONTOROVICH

Institute of Radio Astronomy of the Ukrainian National Academy of Sciences
Krasnoznamennaya 4, 310002, Kharkov, Ukraine

(Received December 16, 1996)

Monte Carlo simulation of galaxy mergers in clusters is carried out. A galactic mass and angular
momentum distribution function is found. The “explosive” character of the formation of the mass
function is confirmed (an analogue of a phase transition: Cavaliere et al., 1992; Kontorovich et al.,
1992). The appearance of a “new phase”, cD-galaxies, is traced. Comparison with the Butcher-
Oemler effect and the observed steepening of the luminosity function at the faint end is carried
out.

KEY WORDS Galaxy mergers, simulations

We present simulation of pairwise galaxy mergers in a system which consists ini-
tially of Ny = 10* low-mass galaxies with exponentially decreasing mass function.
Mergers were assumed to conserve mass and angular momentum (with the orbital
momentum); the merger probability depends on the masses of the colliding galaxies
as U oc (My + Ma)? for M < My and U o (My + Ma)(ML/? + M"?) for M > M,
(the homogeneity power is u = 2 and u = 3/2, respectively) (Krivitsky and Kon-
torovich, 1996). Both the pure cases v = 2, u = 3/2 (which correspond to very
large or small values of M,) and the mixed case were considered. Mergers result
in the formation of a distribution tail, corresponding to massive galaxies, and a
“new phase”: cD-galaxies (Figure 1). The average slope of the mass function in the
region of the tail is = 2.5-3 for u = 2 and = 2 for u = 3/2 (Figure 2). In the latter
case the slope is between the values (u + 3)/2 (constant mass flux along the spec-
trum) and (u+ 2)/2 (constant flux of the number of particles, which corresponds to
conservation of the number of massive galaxies when they merge with small ones).
An average value of the dimensionless angular momentum

S
~ MR(2GM/R)'/?

in the tail does not depend on the mass for u = 3/2 and decreases with mass for
u = 2 (the latter corresponds to the dominating contribution of mergers between
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low-mass and high-mass galaxies). The momentum distribution varies along the
tail and is non-Gaussian for the cD-galaxies.

Due to the considerable contribution of mergers between a comparatively small
number of apparently massive galaxies and low-mass ones, the time ., correspond-
ing to the “phase transition” is much less than the characteristic time (ovn)™!,
where o is the merger cross-section for typical galaxies, n is the concentration of
such galaxies, and v is the average velocity. At late stages of cluster evolution col-
lective effects and space inhomogeneity related, in particular, to the presence of the

cD-galaxy must be taken into account.
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