ABSTRACT

The simulation of accretion during galactic mergers

The merger hypothesis suggests that elliptical galaxies are formed by
the merging of two spiral galaxies cach having a central massive black hole.
T'he black holes would therelore be expected to form a high angular
momentum binary pair. The accretion of gas onto the rapidly spioning binary
could account for the radio emtissions in clliptical galaxics and explain why
only ellipticals are observed as radio-loud active galactic nuelei (AGN's). Our
objective was 10 test this hypothesis.

L:sing the TREESPH program developed by Hernguist and Kaiz, we
did sclf-consistent numerical experiments to investigate the merging of
calaxics and the accretion of gas onto the black holes. We used a very realistic
model of a stable spiral galaxy with a large mass at the contre representing the
black hole. Different initial galactic orientations and alignments were tested.

[n general we observed that. depending on the initial orientation of the
calaxies, different quantities ot the gas were lost (o the intergalactic regions.
but in all cases a large amount tell to the centre ol the remnant. Surprisingly. a
black hole binary was not readily formed in any of the merger simulations.
Rather. the black heles followed the centres of their respective nuclel during
the merger. The internal regions ol the galaxies did not readily loss their
angular momentum and therefore coalescing occurred very slowly. The

amount of aceretion which occurred during the last stages of the mereer could



sustain AGN activity only for very short periods compared to the age of the
galaxy. The gas which remained dispersed throughout the merger remnant
could cxplain the disparity between the globular cluster content of ellipticals

and spirals.
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