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I.COURSE DESCRIPTION 

 

A modern and geometric view of Einstein's theory of gravitation will be presented. 

The basic principles will be developed, including the necessary elements of 

differential geometry (within the context of physical applications to Special and 

General Relativity), and emphasis will be placed on astrophysical applications such 

as gravitational waves, compact stars, black holes and cosmology. 

 

II.LEARNING OUTCOMES  

 

- Develop a geometric-physical intuition about what curved spacetime is 

- Understand and appreciate the beauty and importance of Einstein's General Theory 

of Relativity 

- Solidly handle the basic mathematical objects on which this theory is based, in 

particular tensors 

- To be able to solve problems related to gravitation, applying this theory, for 

example, to calculate the structure of a compact star or a black hole, the deflection 

of light, the precession of the orbit of Mercury and the evolution of the expansion 

of the Universe 

- To be able to start a research project in which the previous elements are used 

 

III.CONTENT 

 

1) Special Relativity, Minkowski spacetime 

2) Vectors in Minkowski space 

3) Tensors in Minkowski space 

4) Perfect Fluids in Special Relativity 

5) Vectors and tensors in curvilinear coordinates 

6) Curved spaces, geodesics, Riemann tensor 

7) Physics in curved spacetime, geodesics, conservation laws 

8) Einstein field equations 

9) Gravitational waves 

10) Relativistic stars 

11) Schwarzschild geometry and black holes 

12) Cosmology 

 

IV.METHODOLOGICAL STRATEGIES  

 

Theoretical lectures  

 

 

 

V.EVALUATIVES STRATEGIES  
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- Homework 

- Interrogations or partial checks 

- Final exam 
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