ReaderTT.config = {"pagecount":116,"title":"","author":"","subject":"","keywords":"","creator":"LaTeX with hyperref package","producer":"dvips + GPL Ghostscript SVN PRE-RELEASE 8.64","creationdate":"D:20081103131105-05'00'","moddate":"D:20081103131105-05'00'","trapped":"","fileName":"document.pdf","bounds":[[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210],[935,1210]],"bookmarks":[{"title":"Introduction: General relativity and evolution","page":4,"zoom":"XYZ 204 390 null","children":[{"title":"General relativity and the Einstein equations","page":5,"zoom":"XYZ 204 830 null"},{"title":"Special solutions: Minkowski, Schwarzschild, Kerr","page":6,"zoom":"XYZ 204 920 null"},{"title":"Dynamics and the stability problem","page":6,"zoom":"XYZ 204 410 null"},{"title":"Outline of the lectures","page":7,"zoom":"XYZ 204 536 null"}]},{"title":"The Schwarzschild metric and black holes","page":8,"zoom":"XYZ 204 333 null","children":[{"title":"Schwarzschild's stars","page":9,"zoom":"XYZ 204 700 null"},{"title":"Extensions beyond the horizon","page":11,"zoom":"XYZ 204 575 null"},{"title":"The maximal extension of Synge and Kruskal","page":13,"zoom":"XYZ 204 682 null"},{"title":"The Penrose diagram of Schwarzschild","page":15,"zoom":"XYZ 204 811 null"},{"title":"The black hole concept","page":16,"zoom":"XYZ 204 536 null","children":[{"title":"The definitions for Schwarzschild","page":16,"zoom":"XYZ 204 465 null"},{"title":"Minkowski space","page":17,"zoom":"XYZ 204 523 null"},{"title":"Oppenheimer-Snyder","page":18,"zoom":"XYZ 204 1034 null"},{"title":"General definitions?","page":19,"zoom":"XYZ 204 1034 null"}]},{"title":"Birkhoff's theorem","page":19,"zoom":"XYZ 204 556 null","children":[{"title":"Schwarzschild for M<0","page":19,"zoom":"XYZ 204 412 null"},{"title":"Naked singularities and weak cosmic censorship","page":20,"zoom":"XYZ 204 588 null"},{"title":"Birkhoff's theorem","page":22,"zoom":"XYZ 204 829 null"},{"title":"Higher dimensions","page":22,"zoom":"XYZ 204 589 null"}]},{"title":"Geodesic incompleteness and ``singularities''","page":23,"zoom":"XYZ 204 811 null","children":[{"title":"Trapped surfaces","page":23,"zoom":"XYZ 204 593 null"},{"title":"Penrose's incompleteness theorem","page":23,"zoom":"XYZ 204 396 null"},{"title":"``Singularities'' and strong cosmic censorship","page":24,"zoom":"XYZ 204 608 null"}]},{"title":"Christodoulou's work on trapped surface formation in vacuum","page":26,"zoom":"XYZ 204 828 null"}]},{"title":"The wave equation on Schwarzschild I: uniform boundedness","page":28,"zoom":"XYZ 204 1034 null","children":[{"title":"Preliminaries","page":28,"zoom":"XYZ 204 808 null"},{"title":"The Kay--Wald boundedness theorem","page":29,"zoom":"XYZ 204 728 null","children":[{"title":"The Killing fields of Schwarzschild","page":29,"zoom":"XYZ 204 310 null"},{"title":"The current JT and its energy estimate","page":30,"zoom":"XYZ 204 903 null"},{"title":"T as a commutator and pointwise estimates away from the horizon","page":31,"zoom":"XYZ 204 523 null"},{"title":"Degeneration at the horizon","page":32,"zoom":"XYZ 204 885 null"},{"title":"Inverting an elliptic operator","page":33,"zoom":"XYZ 204 719 null"},{"title":"The discrete isometry","page":34,"zoom":"XYZ 204 1034 null"},{"title":"Remarks","page":34,"zoom":"XYZ 204 295 null"}]},{"title":"The red-shift and a new proof of boundedness","page":35,"zoom":"XYZ 204 464 null","children":[{"title":"The classical red-shift","page":35,"zoom":"XYZ 204 302 null"},{"title":"The vector fields N, Y, and ","page":36,"zoom":"XYZ 204 379 null"},{"title":"N as a multiplier","page":39,"zoom":"XYZ 204 1034 null"},{"title":" as a commutator","page":40,"zoom":"XYZ 204 924 null"},{"title":"The statement of the boundedness theorem","page":41,"zoom":"XYZ 204 304 null"}]},{"title":"Comments and further reading","page":42,"zoom":"XYZ 204 683 null"},{"title":"Perturbing?","page":43,"zoom":"XYZ 204 792 null"}]},{"title":"The wave equation on Schwarzschild II: quantitative decay rates","page":44,"zoom":"XYZ 204 1034 null","children":[{"title":"A spacetime integral estimate","page":45,"zoom":"XYZ 204 833 null","children":[{"title":"A multiplier X for high angular frequencies","page":46,"zoom":"XYZ 204 1034 null"},{"title":"A multiplier X for all frequencies","page":47,"zoom":"XYZ 204 674 null"}]},{"title":"The Morawetz conformal Z multiplier and energy decay","page":48,"zoom":"XYZ 204 431 null"},{"title":"Pointwise decay","page":51,"zoom":"XYZ 204 603 null"},{"title":"Comments and further reading","page":51,"zoom":"XYZ 204 369 null","children":[{"title":"The X-estimate","page":51,"zoom":"XYZ 204 337 null"},{"title":"The Z-estimate","page":52,"zoom":"XYZ 204 683 null"},{"title":"Other results","page":53,"zoom":"XYZ 204 1034 null"}]},{"title":"Perturbing?","page":53,"zoom":"XYZ 204 637 null"},{"title":"Aside: Quantitative vs. non-quantitative results and the heuristic tradition","page":53,"zoom":"XYZ 204 420 null"}]},{"title":"Perturbing Schwarzschild: Kerr and beyond","page":55,"zoom":"XYZ 204 480 null","children":[{"title":"The Kerr metric","page":56,"zoom":"XYZ 204 921 null"},{"title":"Boundedness for axisymmetric stationary black holes","page":58,"zoom":"XYZ 204 462 null","children":[{"title":"Killing fields on the horizon","page":59,"zoom":"XYZ 204 976 null"},{"title":"The axisymmetric case","page":59,"zoom":"XYZ 204 596 null"},{"title":"Superradiant and non-superradiant frequencies","page":60,"zoom":"XYZ 204 938 null"},{"title":"A stable energy estimate for superradiant frequencies","page":61,"zoom":"XYZ 204 1034 null"},{"title":"Cutoff and decomposition","page":62,"zoom":"XYZ 204 362 null"},{"title":"The bootstrap","page":64,"zoom":"XYZ 204 1034 null"},{"title":"Pointwise bounds","page":64,"zoom":"XYZ 204 493 null"},{"title":"The boundedness theorem","page":64,"zoom":"XYZ 204 334 null"}]},{"title":"Decay for Kerr","page":65,"zoom":"XYZ 204 786 null","children":[{"title":"Separation","page":65,"zoom":"XYZ 204 569 null"},{"title":"Frequency decomposition","page":67,"zoom":"XYZ 204 1034 null"},{"title":"The trapped frequencies","page":67,"zoom":"XYZ 204 466 null"},{"title":"The untrapped frequencies","page":71,"zoom":"XYZ 204 255 null"},{"title":"The integrated decay estimates","page":73,"zoom":"XYZ 204 1034 null"},{"title":"The Z-estimate","page":74,"zoom":"XYZ 204 785 null"},{"title":"Pointwise bounds","page":78,"zoom":"XYZ 204 441 null"},{"title":"The decay theorem","page":79,"zoom":"XYZ 204 938 null"}]},{"title":"Black hole uniqueness","page":79,"zoom":"XYZ 204 388 null"},{"title":"Comments and further reading","page":80,"zoom":"XYZ 204 443 null"},{"title":"The nonlinear stability problem for Kerr","page":81,"zoom":"XYZ 204 572 null"}]},{"title":"The cosmological constant  and Schwarzschild-de Sitter","page":82,"zoom":"XYZ 204 625 null","children":[{"title":"The Schwarzschild-de Sitter geometry","page":83,"zoom":"XYZ 204 460 null"},{"title":"Boundedness and decay","page":84,"zoom":"XYZ 204 761 null"},{"title":"Comments and further reading","page":85,"zoom":"XYZ 204 548 null"}]},{"title":"Epilogue: The red-shift effect for non-extremal black holes","page":86,"zoom":"XYZ 204 754 null","children":[{"title":"A general construction of vector fields Y and N","page":86,"zoom":"XYZ 204 575 null"},{"title":"Applications","page":87,"zoom":"XYZ 204 373 null"}]},{"title":"Open problems","page":89,"zoom":"XYZ 204 1034 null","children":[{"title":"The wave equation","page":89,"zoom":"XYZ 204 943 null"},{"title":"Higher spin","page":90,"zoom":"XYZ 204 879 null"},{"title":"The Klein-Gordon equation","page":90,"zoom":"XYZ 204 270 null"},{"title":"Asymptotically anti-de Sitter spacetimes","page":91,"zoom":"XYZ 204 750 null"},{"title":"Higher dimensions","page":92,"zoom":"XYZ 204 859 null"},{"title":"Nonlinear problems","page":92,"zoom":"XYZ 204 550 null"}]},{"title":"Acknowledgements","page":93,"zoom":"XYZ 204 307 null"},{"title":"Lorentzian geometry","page":94,"zoom":"XYZ 204 922 null","children":[{"title":"The Lorentzian signature","page":94,"zoom":"XYZ 204 800 null"},{"title":"Time-orientation and causality","page":94,"zoom":"XYZ 204 314 null"},{"title":"Covariant derivatives, geodesics, curvature","page":95,"zoom":"XYZ 204 730 null"}]},{"title":"The Cauchy problem for the Einstein equations","page":96,"zoom":"XYZ 204 490 null","children":[{"title":"The constraint equations","page":97,"zoom":"XYZ 204 1034 null"},{"title":"Initial data","page":97,"zoom":"XYZ 204 600 null","children":[{"title":"The vacuum case","page":97,"zoom":"XYZ 204 475 null"},{"title":"The case of matter","page":97,"zoom":"XYZ 204 351 null"},{"title":"Asymptotic flatness and the positive mass theorem","page":98,"zoom":"XYZ 204 684 null"}]},{"title":"The maximal development","page":99,"zoom":"XYZ 204 258 null"},{"title":"Harmonic coordinates and the proof of local existence","page":100,"zoom":"XYZ 204 367 null"},{"title":"Stability of Minkowski space","page":101,"zoom":"XYZ 204 362 null"}]},{"title":"The divergence theorem","page":102,"zoom":"XYZ 204 273 null"},{"title":"Vector field multipliers and their currents","page":103,"zoom":"XYZ 204 567 null"},{"title":"Vector field commutators","page":104,"zoom":"XYZ 204 690 null"},{"title":"Some useful Schwarzschild computations","page":104,"zoom":"XYZ 204 296 null","children":[{"title":"Schwarzschild coordinates (r,t)","page":105,"zoom":"XYZ 204 1034 null"},{"title":"Regge-Wheeler coordinates (r*,t)","page":105,"zoom":"XYZ 204 664 null"},{"title":"Double null coordinates (u,v)","page":105,"zoom":"XYZ 204 297 null"}]}],"thumbnailType":"jpg","pageType":"html","pageLabels":[]};
