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Elastic compact objects in 
General Relativity 

 
In this seminar I will introduce a rigorous and general 

framework to study systematically self-gravitating elastic 
materials within general relativity. The formulation that will 

be presented in this seminar is particularly suitable to 
investigate the existence and viability, including radial 

stability, of spherically symmetric elastic stars. During the first 
part of this talk will provide the most simple elastic 

generalization to the well-known polytropic equation of state. 
I will also discuss how elasticity affects the macroscopic 

structure of compact objects, in particular by increasing their 
maximum mass and compactness. In the second part of this 
talk I will focus on ultrarigid elastic objects. I will introduce 
the most general equation of state for these materials and I 
will use it to compute the maximum compactness of elastic 
stars. I will show how this analysis can be used to extend 

Buchdahl's bound on the compactness of self-gravitating bodies 
and also how it imposes new limits on the compactness of 
physically viable models. I will conclude the seminar by 

discussing how relativistic elasticity may be a key ingredient to 
build consistent models of exotic ultracompact objects and 
black-hole mimickers, and how it can also be relevant for a 
more accurate modelling of the interior of neutron stars. 
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