
§ Wave in space 

9.1 Energy and causality 

 

The characteristic cone 

 

Conservation of energy 

 

Principle of causality 

 

Exercises 



 

 

9.2 The wave equation in space-time 

 

 

Solution in two dimensions 

 

Exercises 





 

 

 

9.3 Rays，singularities，and sources 

Characteristic 

Relativistic geometry 

Singularities 

Wave length with a source 

Exercises 



 

 

9.4 The diffusion and Schrodinger equation 

Harmonic oscillator 

Exercises 



 

 

9.5 The hydrogen atom 

Exercises 

 


