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Abstract: <p>Searching for a proper set of order parameters which distinguishes different phases of matter sits in the heart of condensed matter
physics. In this talk, I discuss topological invariants as (non-local) order parameters for symmetry protected topological (SPT) phases of fermions in
the presence of time-reversal symmetry. It turns out that topological invariants&nbsp;provide a natural definition for the partial transpose of density
matrices.&nbsp;The partial transpose can then be used to define an entanglement&nbsp;measure&nbsp;(analog of entanglement negativity) for
mixed states of fermions.&nbsp;I will show that this quantity captures the mixed state entanglement in fermionic SPTs as well as in a system of free
fermions with a Fermi surface.</p>
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