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Ambient metrics with exceptional holonomy

THOMAS LEISTNER AND PAWE!L NUROWSKI

Abstract. We present conformal structures in signature (3, 2) for which the
holonomy of the Fefferman-Graham ambient metric is equal to the non-compact
exceptional Lie group G2(2). We write down the resulting 8-parameter family of
G2(2)-metrics in dimension seven explicitly in an appropriately chosen coordinate
system on the ambient space.
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1. Introduction and the main result

The holonomy group of a semi-Riemannian manifold (M, g) at a point p ∈ M is

defined as the group of parallel transports along loops based at p. It provides a pow-

erful tool to study the geometric structure of the manifold and, for example, enables

to answer questions about the existence of parallel sections of geometric vector

bundles. In his seminal paper [5], Berger gave a list of possible holonomy groups

of simply connected (semi-)Riemannian manifolds under the assumption that the

group acts irreducibly on the tangent space at p. The list comprised groups that

only occur as holonomies in certain dimensions, such as the exceptional compact

Lie group G2 as the holonomy group of a 7-dimensional Riemannian manifold, or

its non-compact real form G2(2) ⊂ SO(4, 3), as the holonomy group of a manifold
with metric of signature (4, 3).

Since Berger’s paper the question whether or not the exceptional groups on

the list can be realised as holonomy groups of semi-Riemannian manifolds was

studied with great interest. In Reference [6] Bryant proved that there exist semi-

Riemannian metrics with exceptional holonomy groups, in particular, with holon-

omy G2 and G2(2). After this, in the Riemannian case, research was focussed on the

construction of geodesically complete and compact metrics with exceptional holon-
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