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Bibliography
General Relativity cannot be learned by using only one textbook. You need to have at least five of them open at the same time...

Textbooks

» James Hartle, Gravity: An Introduction to Einstein's General Relativity

« Nick E. Mavromatos, General Relativity and Cosmology

« Sean Carroll, Spacetime and Geometry. An Introduction to General Relativity
« Bernard F. Schutz, Geometrical Methods of Mathematical Physics
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General Relativity osmology

« Andrew Liddle, An Introduction to Modern Cosmology
Bernard Schutz, A First Course in General Relativity » Steven Weinberg, Cosmology
Robert M. Wald, General Relativity + Daniel Baumann, Cosmology
Charles W. Misner, Kip S. Thorne, John A. Wheeler, Gravitation « Barbara Ryden, Introduction to Cosmology
Valeria Ferrari, Leonardo Gualtieri, Paolo Pani, General Relativity and its Applications ~ * Pl LE Footios, Frinmiples of Finysical Ecemlogy
Steven Weinberg, Gravitation and Cosmology
Norbert Straumann, General Relativity
Anthony Zee, Einstein Gravity in a Nutshell
Lewis Ryder, Introduction to General R‘?I?tw“y . . , « Bernard F. Schutz, Geometrical Methods of Mathematical Physics
Yvonne Choquet-Bruhat, General Relativity and the Einstein Equation Yvonne Choquet-Bruhat, Cecile Dewitt-Morette, Margaret Dillard-Bleick, Analysis, Manifolds and Physics
Stephen W. Hawking & George F.R. Ellis, The Large Scale Structure of Space-Time Chris J. Isham, Modern Differential Geometry for Physicists

Achilles Papapetrou, Lectures on General Relativity « Mikio Nakahara, Geometry, Topology and Physics
+ Charles Nash and Siddhartha Sen, Topology and Geometry for Physicists

Differential Geometry
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Video Lectures on the General Theory of Relativity

Long and shorter videos on selected topics, problems, and computer exercises.

Virtual lectures by the instructor on selected topics, problems and computer exercises, supplementing the material presented in class. This is

an ongoing effort, and you should expect the list to grow in time. Next to the video links, you will find links to transparencies, Mathematica &
Maxima notebooks and other relevant material used in the videos.

You can also find the videos in a youtube video list. A separate list with computer exercises using Mathematica, can be found here. The list
below contains all the videos in those lists, together with some metadata.
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« Unit 1: Differential Geometry 5’ { / (J e
. Manifolds: Differential Manifolds, topological spaces, charts, transition functions, atlaseg. (Slides) L .S

. Vectors: Vectors as tangent to curves, tangent space, coordinate basis, component tran3fegmatipss, vector fields, integral curves,

Lie bracket, Lie derivative. (Slides)

. One forms and tensors: One forms as linear maps on TM, cotagent space, gradient of a function, coordinate bases, tensors,

tensor product, contractions, (anti)symmetrization. (Slides)

. Differential forms: Differential forms and form fields, wedge product, exterior derivative, interior product, Levi-Civita tensor, duality,

Hodge-star operator. (Slides)

. Maps: Maps between manifolds, and pullback/pushforward of tensors.
. Diffeomorphisms: Diffeomorphic manifolds, pullback/pushforward of tensors, Lie Derivative, components of the Lie derivative in a

coordinate basis. (Slides)

. Lie Dierivatives: Proof of LyW = [V, W], Ly-f = V{f). Computation of £ y«w. Geometric interpretation of £, and

[V, W]. (Slides)
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Equivalence Principle

Experiments in a sufficiently small freely falling laboratory, over a
sufficiently short time, give results that are indistinguishable from
those of the same experiments in an inertial frame in empty space.
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