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A long embedding in R"is an embedding Ri—R" which is a standard inclusion outside a compact set.
We denote by Emb (R}, R") the space of all long j-embedding in R" equipped with C*-topology. The aim
of this research is to study the topological properties of Emb(RJ,R").

When j=1, it is known that Vassiliev' s knot invariants and cohomology classes (generalizations of
Vassiliev's invariants) can be obtained via integrations over configuration spaces associated
with graphs (Bott-Taubes, Kohno, Cattaneo—Cotta—-Ramusino-Longoni). In the case when n>3 is odd,
the researcher previously proved that a cohomology class arising from non-trivalent graphs is not
zero, using Poisson algebra structure defined on H.(Emb(R',R")) (n>3) induced by an action of an
operad. In this research, the researcher proved that the obstruction appearing in the case of n=3
turns out to be zero, and consequently the researcher gave the first example of an integral
expression of a non-zero element of H*(Emb(R',R®). As a corollary, we obtained a new description
of the Vasiliev invariant of order two.

When j=2, in the case that both n and j are odd, some invariants corresponding to certain graphs
have been constructed in a similar way (Bott, Cattaneo—-Rossi, Watanabe). In this research, these
invariants are generalized, in the cases that n and j have the same parity, to cohomology classes
associated to more general graphs. Moreover a new description of Haefliger's invariant which
gives an isomorphism 7o (Emb (R} R®))=Z (in this case, combinatorics of graphs is not enough and we
need some correction terms to obtain cohomology classes). The researcher explicitly constructed a
cohomology class which is of higher degree than previously known, in a joint work with Tadayuki
Watanabe (Hokkaido University).







