Consequently, < (G_ε ∗ f)^2 >=< f^2 > −

Z_ε 0 < ∇G_t ∗ f · ∇G_t ∗ f > d t. (B.21) Since F is measure-preserving and will not change the integrals, both the left and right sides of (B.21) are continuous in ε.

Thus, we have < (P^ε_{n+1} ∗ f)^2 >=< (P^ε_n ∗ f)^2 > −

Z_ε 0 < ∇P^ε_{n+t/ε} ∗ f · ∇P^ε_{n+t/ε} ∗ f > d t (B.22) and if we iterate the identity, we obtain < (P^ε_{n+1} ∗ f)^2 >=< f^2 > −

Z_{(n+1)ε} 0 < ∇P^ε_{t/ε} ∗ f · P^ε_{t/ε} ∗ f > d t. (B.23) With the help of Nash’s inequality (A.11) and the duality argument, we again have ‖P^ε_n − ⟨·⟩‖_{1→2} ≤ 1 c (εn)^{− d4} , ∀n ∈ N (B.24) ‖P^{ε∗}_n − ⟨·⟩‖_{1→2} ≤ 1 c (εn)^{− d4} , ∀n ∈ N. (B.25) The rest of the proof goes through without modification.

References

[1] A. Bensoussan, J. L. Lions and G. C. Papanicolaou: “Asymptotic Analysis for Periodic Structures”, North-Holland, Amsterdam (1978).

[2] S. Childress and I. Klapper:“On Some Transport Properties of Baker’s Maps”, J. Stat.

Phys. 63:5(1991) 897-914.

[3] E. B. Davies:“Heat Kernels and Spectral Theory”, Cambridge University Press, Cambridge, 1989.

[4] S. Ethier & T. G. Kurtz:“Markov Processes-Characterization and Convergence” , John Wiley & Sons, Inc., New York, 1986.

[5] A. Fannjiang: Time scales in noisy conservative systems. In: Levy Flights and Related Topics in Physics. Proceedings of the International Workshop. (Levy Flights and Related Topics in Physics. Proceedings of the International WorkshopLevy Flights and Related Topics in Physics. Proceedings of the International Workshop, Nice, France, 27-30 June 1994). Edited by: Shlesinger, M.F.; Zaslavsky, G.M.; Frisch, U. Berlin, Germany: Springer-Verlag, 1995. p. 124-39.

[6] A. Fannjiang: Time Scales for Dissipation in Noisy Conservative Systems, preprint (1996).

[7] A. Fannjiang & G. Papanicolaou:“Convection Enhanced Diffusion in Periodic Flows”, SIAM J. Appl. Math. 54:2, pp.333-408, 1994.

[8] A. Fannjiang & G. Papanicolaou: “Convection Enhanced Diffusion in Random Flows”, submitted to Journal Stat. Phys..

[9] M. I. Freidlin & A. D. Wentzell:“Random Perturbations of Dynamical Systems”, Springer-Verlag, New York 1984.

[10] D. Gilbarg and N. S. Trudinger:“Elliptic Partial Differential Equations of Second Order”, Second Edition (1983), Springer.

[11] S. M. Kozlov:“The Method of Averaging and Walks in Inhomogeneous Enviroments”, Russian Math. Surveys 40:2 (1985), 73-145.

[12] I. Mezić, J. F. Brady and S. Wiggins:“Maximal Effective Diffusivity for Time Periodic Incompressible Fluid Flows”. To appear in SIAM J. Appl. Math.

[13] G. Papanicolaou, D. W. Stroock & S. R. S. Varadhan :“Martingale Approach to Some Limit Theorems” Conference on Statistical Mechanics, Dynamical Sustems, and Turbulence, Duke University, M. Reed ed., Duke Univ. Math. Series 3.

[14] D. W. Stroock:“Diffusion Semigroups Corresponding to Uniformly Elliptic Divergence Form Operators” Seminaire de Probabilites XXII (eds. J. Azema, P. A. Meyer and M. Yor), Lecture Notes in Mathematics 1321 (Springer, Berlin, 1988) pp. 316-347.

[15] T. H. Solomon, E. R. Weeks and H. L. Swinney:“Observation of anomalous diffusion and Levy flights. In: Levy Flights and Related Topics in Physics. Proceedings of the International Workshop. (Levy Flights and Related Topics in Physics. Proceedings of the International WorkshopLevy Flights and Related Topics in Physics. Proceedings of the International Workshop, Nice, France, 27-30 June 1994). Edited by: Shlesinger, M.F.; Zaslavsky, G.M.; Frisch, U. Berlin, Germany: Springer-Verlag, 1995. p. 51-71.