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- Goal.

The commutativity of topological groups is fundamental and important for application. Extending
the commutativity to the higher homotopy version, we obtain the higher homotopy commutativity.
Recently, it becomes more and more important to study from the viewpoint of higher homotopy not
only in homotopy theory, but also in various geometry, algebra, and mathematical physics. In this
project, [ study the higher homotopy commutativity and nilpotency of topological groups based on
my previous result on evaluation fiber sequences.

- Result.

| studied the nilpotency from the viewpoint of the homotopy invariant called rational sectional
category whe I visited the University of Southampton. But I could not solved the problem for
applications of that invariant. I will continue to study on nilpotency from the viewpoint of the
dual of the homotopy invariant LS category

For higher homotopy commutativity, I had been investigated the related works through the trips based
on this grant. After that, Daisuke Kishimoto, Sho Hasui and I obtained the result on the higher
homotopy commutativity when I visited the Kyoto University. This trip was based on the related JSPS
Kakenhi. It is not just an extension of celebrated Hubbuck’ s torus theorem and the p-localized
versions by McGibbon and Saumel |, but also applicable to gauge groups, which are typically infinite
dimensional Lie groups. In particular, our result justifies the conjecture by myself, which states
that the gauge groups of n-universal bundles of compact non—-commutative Lie groups is not a double
loop space. The manuscript based on this result is posted on the preprint server arXiv and is sub
mitted to a related journal.




