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0. Introduction. Let K be a number field, and let X, be a smooth, projective
variety over # = Spec K. In order to describe the behavior of motivic L-functions
associated with the variety X, near the central point, Beilinson and Bloch
defined real-valued height pairings between Chow groups of homologically
trivial cycles on X, that extend the classical pairing of Néron and Tate. There-
fore, they have to assume that X, has a regular model X, which is proper over
the ring of integers in K, and that homologically trivial cycles on X, admit suit-
able extensions to this model. In this paper, we investigate these assumptions in
the case of abelian varieties. We construct projective regular models for abelian
varieties with semiabelian reduction and prove that they have potentially semi-
stable reduction. Using a nonarchimedean analogue of the dd‘-lemma for differ-
ential forms, we show that there is a well-defined height pairing if an abelian
variety has totally degenerate reduction at all places of bad reduction.

In the first part of the paper, we consider the question of finding proper regu-
lar models for abelian varieties. Besides the context mentioned above, this ques-
tion is also raised in [JM]. We give a positive answer to this problem in the case
of semiabelian reduction. More precisely, let R be a Dedekind domain with quo-
tient field K, and let 4, be an abelian variety over # = Spec K that admits semi-
abelian reduction. We use the methods developed by Faltings and Chai in [FC]
and Mumford in [M2] to construct a regular model P of A4, that is projective
and flat over SpecR. The model P is by no means unique. Its construction
depends on the choice of certain admissible cone decompositions. The reduced

Received 18 November 1996. Revision received 22 May 1997.

1991 Mathematics Subject Classification. Primary 14G40; Secondary 11G40, 11G10, 14K15,
14C25.

161



