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In 1987, Feynman devoted one of his last lectures to highlighting some serious ob

jections against the usefulness of the variational principle in the theory of relativistic 

quantum fields [1 ]. Since then, little progress has been n1ade on the non-perturbative 

application of the variational principle to relativistic quantum fields. 

In this presentation, we will explain how continuous matrix product states, the class of 

variational ansatz states for ( 1 + 1 )-dimensional quantum field theories that was recently 

introduced by F. Verstraete and J. I. Cirac [2], can also be applied to relativistic quantum 

field theories for fermions. The manifestation of Feynman's objection against such an 

approach, as well as the solution to overcome them, will be treated in full detail. The 

power of this approach will be illustrated using two applications, namely the study of 

dynan1ical symmetry breaking in the Gross-Neveu model and the study of the Casimir 

energy for free fermions [3]. We will conclude by briefly touching the current research 

goals, in particular the question of how to treat bosonic systems and the possibility of 

obtaining the spectrun1 of low-energy excitations. 
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