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Abstract

In the last decade, contact, almost contact, paracontact cosymplectic, and
conformal cosymplectic manifolds carrying k > 1 structure vector fields £ have
been studied by many authors, e.g. [2], [7], [11], [15].

In the present paper we consider a (2m + 2)-dimensional Riemannian mani-
fold carrying two structure vector fields £ (r € {2m+1, 2m+2}), a (1, 1)-tensor
field ®, and a structure 2 - form Q of rank 2m, such that for " := (&)’

B =-Idtn @&  B6=0, 1 (E&)=4
Q(Z, Z’) =g(q) Z, Z’)7 Qm An2m+1 /\n2m+2 £0

holds. Here the (2m)-dimensional subspace Im® of the tangent space is supposed
to be Kahlerian (see eq. (2.12) below). If the 3-forms

(0.1)

(0.2) v =n"Ady
satisfy
(0.3) dy" =0,

they are called Godbillon-Vey forms [6]. On the other hand, if

VX€r=er

(0.4)
r=2m+1, 2m + 2

holds for all X orthogonal to &, and for some f, € A°M, the structure vector
fields define a concircular pairing [1]. It will turn out that (0.3) follows from (0.1)
and (0.4). Therefore we call such manifolds M(®, Q, 5", &) 2-framed Godbillon-
Vey manifold (abbreviated 2FG- V). We shall prove that they have the following
properties:

Any 2FG-V manifold is equipped with a conformal symplectic structure
CSp(m+ 1, R) with £ := ) f, & as vector of Lee, i.e.

(0.5) dQ =22 AQ
and M is the local Riemannian product

M=M"xM"
such that
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1. Mt is a flat surface tangent to the structure vector fields &,;
2. M7 is a 2m-dimensional Kihlerian submanifold, and the immersion
z:M" — M has the following properties:

(a) The mean curvature vector field H associated with = is —& and satisfies
|| H||?>= const.

(b) The immersion z is umbilical. In section 3, the existence of a horizontal
skew symmetric conformal (abbreviated SC) vector field C is proved
by an exterior differential system in involution (in the sense of E.
Cartan [3]). Denote by K and R the scalar curvature of M and the
Ricci tensor field of V, respectively. Then

LcK=—-pK; LcR(Z,Z)=0; p=const.; Z, Z € XM
and C is a module commuting vector field, i.e.
[C,V]C|*] =0, V : gradient of a scalar .
(c) C defines an infinitesimal homothety of all (2¢ + 1)-forms (C*), :=
C* ANQY, e
Lo(C)g = (g +1)(C")a,

and ® C defines an infinitesimal automorphism of €:

LocN=0.
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