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Detailed observations of the Antennae galaxies in recent years provide a remarkably complete
picture of the behaviour of interstellar material in the early stage of this galactic merger. My
intention is to build computer models to simulate the dynamical properties of the Antennae.
Observed morphology and kinematics of the galactic pair are used to constrain model parameters
describing the interaction. The resulting modelled dynamical properties will then be compared
to the real system.

We have constructed model galaxies consisting of three components: a bulge, a disk, and a
halo, using the galaxy model building package ” GalactICS” (Kuijken et al.1995). The parameters
of internal structure are selected such that the model galaxy resembles the Milky Way. Since
NGC 4039’s tail is nearly twice as long and contains nearly 7 times as much HI as that of its
companion, we are motivated to model an asymmetrical encounter by scaling down one of the
two colliding galaxies using Tully-Fisher relation such that the mass ratio is 2:1. An initial
orbit of parabolic encounter is adopted. Assumptions are made concerning orbital parameters
such as pericentric separation, and a series of N-body simulations are run to search for the best
solution describing the initial orientation of the disks to the orbital plane, the observing time
and the viewing geometry, which can best match HI observations.

We have narrowed the parameter space by using a full N-body tree-code(Nakasato 2005),
with 84000 particles for the primary galaxy and 42000 particles for the scaled-down companion.
The simulation results are compared to the HI morphology and the velocity field.

After about 50 simulations, the best-fit model is obtained which reproduces the overall velocity
field as well as the cross-tailed morphology of the Antennae. Still not satisfactory are the shapes
of the elongated and gently curving tails. Since the properties of tails are also sensitive to the
internal structure of the progenitors, experiments are underway to improve the present model.



