Rigorous bounds on entanglement entropy for free Fermions

Let p be the ground state of &dimensional infinitely extended free Fermi gas
at absolute zero temperature af?dc RY of finite volume|2|. Then let us call
S(2) the von Neumann entropy (or entanglement entropy) of theaed state,
obtained by taking a suitable partial tracecof Introducing a scaling parameter
L, the functionS(L2) displays the fascinating®—1In L asymptotic behavior to
leading order inL as L tends to infinity. We provide rigorous bounds for this
scaling.
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