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Entanglement-assisted weak measurement1 SHENGSHI PANG, Uni-
versity of Southern California, JUSTIN DRESSEL, University of California, River-
side, TODD A. BRUN, University of Southern California — Postselected weak mea-
surement with a large measurement can amplify small coupling parameters. How-
ever, a major shortcoming is that the postselection probability is usually very low
when the amplification is large, which means an enormous amount of resources is
necessary. So, how to increase the postselection probability is an important problem
in practical application of weak measurement. In this work, we study the optimiza-
tion of weak measurement and propose an entanglement-assisted protocol for it. We
start from maximizing the postselection probability with a given weak value. The
result shows the maximum postselection probability is proportional to the variance
of the observable under the initial state of the system. As is know that the variance
has different scaling under entangled or uncorrelated states, it inspired us to show
using entanglement in the initial state of the system can increase the postselection ef-
ficiency beyond that with sequential use of systems. With this result, we further find
the Fisher information of weak measurement can approximately reach the Heisen-
berg limit with the assistance of entanglement. Finally, we give simple quantum
circuits for the implementation of this protocol with qubits, including initialization,
weak interaction and postselection.
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