
Table of Content

Introduction 1

1 Flat Vlasov-Poisson system with central mass density 9

1.1 Equations with the external potential . . . . . . . . . . . . . . . . . . . . . . 9

1.2 A reduction for the variational problem . . . . . . . . . . . . . . . . . . . . . 12

1.2.1 The Euler-Lagrange equation for the original and reduced variational
problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

1.3 The reduced variational problem . . . . . . . . . . . . . . . . . . . . . . . . . 17

1.3.1 Weak convergence of minimizing sequences and a candidate for minimizer 17

1.3.2 Existence of a minimizer for the reduced variational problem . . . . . 25

1.4 Regularity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

1.5 Stability of the minimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

2 Mixing in anharmonic potential well 37

2.1 The vector field method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

2.2 The one-dimensional case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

2.2.1 Localization argument . . . . . . . . . . . . . . . . . . . . . . . . . . 40

2.2.2 Improved decay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

2.3 Higher dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

2.4 Hamiltonian with Coulomb potential . . . . . . . . . . . . . . . . . . . . . . 45

Conclusion 47

vi



Bibliography 49

Appendix 50

vii


