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Abstract 

: 

 

Fidelity approach to quantum phase transitions is based on the studies of the 

overlap between two ground states of the same quantum system obtained for 

different values of the parameters of its Hamiltonian. Both the location of the critical 

point and one of the critical exponents can be extracted out of this overlap. We will 

carefully illustrate how this approach works in a model system undergoing a 

quantum phase transition: the quantum Ising model. Besides characterizing some 

equilibrium properties of the system, this overlap and the techniques employed to 

compute it can be used to get analytical insights into the dynamics of quantum 

systems. We will illustrate this statement by considering two types of quantum 

quenches in the quantum Ising chain: smooth crossing of the critical point 

and  counterdiabatic dynamics across the critical point.   
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