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The low temperature phase of Spin Glasses [1, 2] is a matter that has been challenging statistical physicists
for years [2].

The mean-field solution to the fully-connected Sherrington-Kirkpatrick model made clear the phe-
nomenology of this infinite-dimensional model in an analytic sense, through a theory called Replica
Simmetry Breaking (RSB) [3-6]; but when we go to finite dimensions we cannot rely on analytical results
anymore. The question is if RSB theory holds for D=3 and here we try to answer through numerical
results, a matter that poses another kind of challenge in itself - technical, in this case.

In our work, we investigated the low temperature phase of the Edwards-Anderson model on a 3D
cubic lattice, by studying the geometry of the low-energy excitations. While most of the investigations
on this subject were based on the computation of Ground States before and after some perturbation
[7, 8], thanks to a novel, faster algorithm we have been able to collect equilibrium data for systems of
never-reached-before size of L=16 down to T=0.2.

We then find results in good agreement with the RSB picture, which we can possibly explain in the
light of this theory. Finite-size-scaling analysis strongly points towards the nontriviality of the overlap
distribution in the q=0 sector and the validity of overlap equivalence [9], two observations predicted by
RSB theory.

We eventually have been able to frame our results in the context of past works, finding also reasonable
explanations in the few cases where discrepancies appeared.
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