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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This is a course for students interesting in relativistic astrophysics from the solar system scale to cosmological scale.
From a mathematical standpoint they will learn more about linear algebra, tensor calculus, differential geometry, and
classical mechanics. From the physical standpoint they will learn the modern geometrical understanding of gravity as
curvature of the space-time. In modern physics General Relativity is not anymore a speculative research topic, but a well-
tested theory with implications in the everyday life as shown by the application to the “*Global Position System” and the
very recent discovery of the gravitational waves. Indeed, the latter discovery opens new possibilities of employment for
the new generations of experimental as long as theoretical physicists. Moreover, the physics of gravitational waves is
only one of the numerous job possibilities offered in astrophysics and cosmology, in public and private institutions, in
China and abroad, for which a background in general relativity is needed.

ik % 3 R Learning Outcomes

By the end of this course, students will be able to understand the following topics:
- black hole physics,
- cosmology,
- gravitational collapse,
- gravitational waves,

- Einstein gravitational equations.

BRENEEFEAN (WRRETUATESCONE, WREABRN AT LA WERSEBERE:, H¥EEHAEN
EHAO

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1) Special Relativity in a nutshell. 4 2=

2) Short review of linear algebra.4 2%}

3) Geodesic principle. 4 22

4) Spherically symmetric Schwarzschild Black Hole. 4 2=k}
5) Rotating Kerr Black Hole and other black hole splutions. 4 2z
6) Cosmological spacetimes. 4 %

7) Gravitational collapse.4 £

8) Tensor calculus and differential geometry.4 24

9) Einstein Equations.4 22

10) Einstein-Hilbert Action. 4 2

11) Gravitational waves. 4 M}

12) Goedel Universe, wormholes, and time machines. 4 )

i REE 2 %%k Textbook and Supplementary Readings

James B. Hartle, GRAVITY, an introduction to Einstein’'s General Relativity (Addison Wesley).

L. D. Landau and E. M. Lifshitz, The Classical Theory of Fields, Volume 2 (Chapters:1, 2, and 10).
Ray d’'Inverno, Introducing Einstein’s Relativity.

Other master books:

Charles W. Misner, Kip S. Thorne, and John Archibald, GRAVITATION.

Stephen Hawking and George Ellis , The Large Scale Structure of Space-Time.
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This Course has been approved by the following person or committee of authority
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Education Instruction Committee of Physics department




