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RESEARCH ANNOUNCEMENTS

The purpose of this department is to provide early announcement
of significant new results, with some indications of proof. Although
ordinarily a research announcement should be a brief summary of a
paper to be published in full elsewhere, papers giving complete proofs
of results of exceptional interest are also solicited. Manuscripts more
than eight typewritten double spaced pages long will not be considered
as acceptable. All research announcements are communicated by
members of the Council of the American Mathematical Society. An
author should send his paper directly to a Council member for con-
sideration as a research announcement. A list of members of the
Council for 1972 is given at the end of this issue.

NONCOBORDANT FOLIATIONS OF S3

BY WILLIAM THURSTON'
Communicated by Emery Thomas, December 15, 1971

In this note, we will sketch the construction of uncountably many
noncobordant foliations of S3, and a surjective homomorphism
n3(BI'})) >R [2 < r £ 0], where BT} is the classifying space for singular
C" codimension one foliations constructed by Haefliger ([3], [4]).

Godbillon and Vey have recently discovered certain cohomology classes
associated with foliations, and more generally, with I'}-structures or
singular C" codimension p foliations [2]. The cohomology invariant
I'r is defined very simply for a codimension one, transversely oriented
foliation F determined by a C? one-form w. The condition of integrability
for a one-form is dw A w = 0. Then for some one-form 0, dw = —6 A w.
I'; is defined to be the deRham cohomology class of the closed form
0 A df. If F is not transversely oriented, I'; may be defined via two-
sheeted covers. If F is C2 but not given by a C2 one-form, it is still possible
to define I'y.. I'; depends only on F, not on w and 6, and is natural; so if
f:M — N, where N has foliation F and f induces a foliation f*F on M,
then I jox = f*Ij. It follows that I';[M >3] is an invariant of the cobordism
class of F. That is, if ON* = M, + — M, and if N* has foliation F trans-
verse to ON* inducing F, on M, and F, on M,, thenI'r [M] = ['p,[M,].

The form 6 A df may be interpreted as a measure of the helical wobble
of the leaves of F, as in Figure 1. In order that the cohomology class I'r
be nontrivial, there must be some kind of global phenomenon correspon-
ding to helical wobble.

Now consider the hyperbolic plane H2? and its unit tangent bundle
T,(H?). There is a foliation F of T;(H?) invariant under the isometries of
H?: each leaf of F consists of the forward unit tangents to a family of
parallel geodesics. In non-Euclidean geometry, parallel means asymptotic
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