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Abstract: In this talk we shall review some recent results on Riemannian path and loop spaces respectively. We
construct a class of Quasi-regular Dirichlet form on path space without additional curvature conditions, and we also
obtain a weighted log-Sobolev inequality with respect to the damped O-U Dirichlet form. In particular, Poincare
inequality can be derived under some unbounded curvature conditions. In addition, we establish the formula of
integration by parts and functional inequalities on free loop space under some conditions.
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[4] S.- Z. Fang(1994), Un inéqualité du type Poincarésur un espace de chemins,C. R. Acad. Sci. Paris Série, I
318, 257–260

[5] L. Gross(1991), Logarithmic Sobolev inequalities on loop groups. J. Funct. Anal., 102, 268 -313

[6] S. Aida (2000), Logarithmic derivatives of heat kernels and logarithmic Sobolev inequalities with unbounded
diffusion coefficients on loop spaces, J. Funct. Anal., 174 430-477

[7] A. Eberle (2002), Absence of spectral gaps on a class of loop spaces. J. Math. Pures. Appl., (9) 81, 915-955

[8] F. Z. Gong, Z. M. Ma(1998), The log-Sobolev inequality on loop space over a compact Riemannian manifold,
J. Funct. Anal, 157, 599-623
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