
Scalar-tensor gravitational theories 
 

(Thematic of the complex exam) 
 

1. Brans–Dicke scalar-tensor theory and generalizations. Observational 
constraints. 

2. Einstein and Jordan frames. The energy-momentum tensors of matter and 
scalar field.  Conservation laws. 

3. The f(R) gravity, as scalar-tensor gravitational theory.  
4. The Vainshtein screening mechanism, eliminating the scalar contribution 

to the dynamics on small scale.  
5. Horndeski theories, stability criteria. Constraint on the propagation speed 

of tensorial modes from observations of gravitational waves.  
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