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Part II

BPS States from G2 Manifolds
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PRELUDE

In Part II of this thesis our focus shifts, somewhat dramatically, to topological string and
field theory on manifolds of G2 holonomy following [1][2].

The main part of this work, based on [1], is a follow up of [12] where closed topological
string theory on manifolds with G2 holonomy was defined and studied. The definition of
the open theory proceeds rather naturally from the closed one but provides a potentially
more computable framework since, mirroring [134], it turns out that topological open
string field theory (OSFT) on G2 manifolds reduces to various Chern-Simons-like field
theories. These theories have, in fact, already occurred in the math literature suggesting
the potential for further cross-fertilization between the mathematics and physics.

A driving theme behind both [1][2] is the relation between topological string theory (on
CY3) and topological M-theory (on e.g. CY3×S1). We explore this in the open theories
by relating the various OSFTs on topological branes in G2 manifolds to the CY3 versions
via dimensional reduction. This hints at a unification of the A and B model within the G2

theory as expected on rather general grounds.

Although it is only very briefly reviewed here [2] was essentially motivated by this idea
and pursued it by considering various Hitchin functionals on G2 manifolds thought to be
related to topological closed string field theory. Here again an attempt was made to con-
nect the dimensional reduction of theories on CY3×S1 manifolds with the A and B model
but this time at the one-loop level. It turns out that the G2 theories match exactly onto the
B-model at the one-loop level but this probably reflects the fact that the A-model topo-
logical string field theory is a Witten-type topological theory (i.e. locally trivial) and we
have neglected, in our analysis, contributions of topologically non-trivial configurations.

It proved harder, on the other hand, to relate the G2 Hitchin functional to closed topolog-
ical string theory on G2 manifolds meaning the former does not, unfortunately, provide
a non-perturbative formulation of the latter. One might still hope to use the relation to
Chern-Simons theories to put the topological G2 string on better footing via geometric
transitions; it may then be possible to explore the relationship between putative M-theory
partition functions and the A and B model.
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