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The Quantum Liar Paradox version 2
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1. Prepare 1 excited & 1 ground atom

More precisely, the state in Version 2, stage 2 is ] [./1 +& ’ AI)’ A, *>_|_ 1—¢ | A *>‘A2>+\/g‘ A1>‘ A2>:|

where g, § << 1. 240
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1. Prepare 1 excited & 1 ground atom

More precisely, the state in Version 2, stage 2 is l [Jl-i—g’A,)’A: *>_|_ /|_8|AI *>‘A2>+\/5‘Al>‘/42>:|

where g, § << 1. 240
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The Quantum Liar Paradox version 2
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(.]. . . 2. Close the left cavity after time 1

and the right after time 7 + d/c. You get:
A, %) +| 4% 4,))

|
1. Prepare 1 excited & 1 ground atom EU /41>

More precisely, the state in Version 2, stage 2 is l [Jl-i—g’A,)’A: *>_|_ /|_8|AI *>‘A2>+\/5‘Al>‘/42>:|

where g, § << 1. 240
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The Quantum Liar Paradox version 2
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‘I |' 2. Close the left cavity after time 1
and tlhe right after time 7 + d/c. You get:
1. Prepare 1 excited & 1 ground atom EU A)| 4, %)+ 4, %) A3>)
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3. Measure for excited/ground.
Whence the entanglement?

More precisely, the state in Version 2, stage 2 is l [ l+¢& ’ A|>
<k 1 v

where ¢
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Modular momentum receives a new from denoting the relative phase
between the excited-ground and ground-excited states
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The 3-Boxes Paradox
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V)= (A+B)-IC) =]
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The 3-Boxes Paradox
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The 3-Boxes Paradox
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Brodutch-Cohen

Nonlocal Measurements via Quantum Erasure
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*School of Physics and Astronomy, Tel Aviv University, Tel Aviv 6997801, Israel
‘H.H. Wills Physics Laboratory, University of Bristol, Tyndall Avenue, Bristol BS8 1TL, United Kingdom
(Received 6 August 2015; revised manuscript received 17 December 2015; published 18 February 2016)

Nonlocal observables play an important role in quantum theory, from Bell inequalities and various
postselection paradoxes to quantum error correction codes. Instantaneous measurement of these
observables is known to be a difficult problem, especially when the measurements are projective. The
standard von Neumann Hamiltonian used to model projective measurements cannot be implemented
directly in a nonlocal scenario and can, in some cases, violate causality. We present a scheme for effectively
generating the von Neumann Hamiltonian for nonlocal observables without the need to communicate
and adapt. The protocol can be used to perform weak and strong (projective) measurements, as well as
measurements at any intermediate strength. It can also be used in practical situations beyond nonlocal
measurements. We show how the protocol can be used to probe a version of Hardy’s paradox with both

weak and strong measurements. The outcomes of these measurements provide a nonintuitive picture of the
pre- and postselected system. Our results shed new light on the interplay between quantum measurements,
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FIG. 1. Nonlocal measurement based on quantum erasure. The
strong measurement requires Alice and Bob to locally couple
their system to an entangled meter (the ancilla \'). Alice then
measures her part N4, effectively “pushing” the result of the

strong measurement to Bob's Ny, Bob performs the weak
measurement of A, using M and then erases the information
encoded on N (undoing the initial coupling). If successful they
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