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I Not all infinite dimensional manifolds are
Hilbert manifolds.
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Remarks

Some constructions that only use TFX→ TX:

1. Gradient vector field of a function,

2. Dirac operator of a spin manifold.

Existence results

I LM admits a weak co-Riemannian structure,

I CP∞ does not.



Conclusion

TM � TFM

Strong Riemannian

TX � TFX

Weak Riemannian

TX→ TFX

Weak co-Riemannian

TFX→ TX
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Conclusion

1. Riemannian and co-Riemannian structure
depend only on Riemannian structure of M.

2. Co-Riemannian structure on LM is sufficient to
define a Dirac operator.

3. For more details, see

Andrew Stacey.
The Geometry of the Loop Space and a
Construction of a Dirac Operator,
arXiv:math.DG/0505077.
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