New jou r“al Of PhYSics Deutsche Physikalische Gesellschaft @ DPG I0P Institute of PhySiCS

The open access journal at the forefront of physics

CORRIGENDUM « OPEN ACCESS You may also like
. . . . " . - Aspects of the disordered harmonic chain
Corrigendum: Bipartite Bell inequalities with three i Crageay ==

ternary-outcome measurements—from theory to AT T —

under timing constraints

experiments (2016 New J. Phys. 18 035001) Kir Dolev. Alex May and anna Wan

- Nonequilibrium steady state of biochemical
cycle kinetics under non-isothermal

To cite this article: Sacha Schwarz et al 2018 New J. Phys. 20 049502 conditions
Xiao Jin and Hao Ge

View the article online for updates and enhancements.

This content was downloaded from IP address 3.135.207.129 on 03/05/2024 at 23:39


http://doi.org/10.1088/1367-2630/18/3/035001
https://doi.org/10.1088/1367-2630/aabe5c
https://iopscience.iop.org/article/10.1088/1751-8121/abe5cd
https://iopscience.iop.org/article/10.1088/1751-8121/abe5ce
https://iopscience.iop.org/article/10.1088/1751-8121/abe5ce
https://iopscience.iop.org/article/10.1088/1367-2630/aab8cf
https://iopscience.iop.org/article/10.1088/1367-2630/aab8cf
https://iopscience.iop.org/article/10.1088/1367-2630/aab8cf

10P Publishing

@ CrossMark

OPENACCESS

RECEIVED
9March 2018

ACCEPTED FOR PUBLICATION
16 April 2018

PUBLISHED
27 April 2018

Original content from this
work may be used under
the terms of the Creative
Commons Attribution 3.0
licence.

Any further distribution of
this work must maintain
attribution to the
author(s) and the title of
the work, journal citation
and DOL.

New J. Phys. 20 (2018) 049502 https://doi.org/10.1088/1367-2630/aabe5¢

H eutsche Physikalische Gesellscha Published in partnership
New journal Of PhYSlCS st M(I)DPG with: Deutsche Physikalische
IOP Institute of Physics | Gesellschaft and the Institute

The open access journal at the forefront of physics .
of Physics

CORRIGENDUM

Corrigendum: Bipartite Bell inequalities with three ternary-outcome
measurements—from theory to experiments (2016 New J. Phys.
18 035001)

Sacha Schwarz' © , Binz Bessire', André Stefanov' ® and Yeong-Cherng Liang’

' Institute of Applied Physics, University of Bern, 3012 Bern, Switzerland
> Department of Physics, National Cheng Kung University, Tainan 701, Taiwan

E-mail: ycliang@mail.ncku.edu.tw

In our article [ 1], we claimed to have given the first example of a facet-defining Bell inequality where a genuine
positive-operator-valued measure (POVM) is relevant. Specifically, we claimed that any quantum realization of
the maximal quantum violation of the Bell inequality Z [5* in the (minimal) qubit subspace necessarily requires
the implementation of a genuine, nonprojective POVM. Recently, it has been brought to our attention by Armin
Tavakoli that the maximal quantum violation of this Bell inequality can also be achieved using projective
measurements.

Specifically, consider [2] the following POVM elements {Mu‘]‘x} axand {Mﬁ »} b,y» Tespectively, for Alice’s

and Bob’s measurements:
ZVI]?O = MZ[?I = Mz?z = leo = MzB|1 = MzB|2 = 0y,
1 A o 1 B =
Mg, =30+ 7 3), Mg, =ML+ 47 3), e))

where 0, and 1, are, respectively, the zero operator and the identity operator acting on a qubit Hilbert space,
7 = (0x, 0, 0,)isthe vector of Pauli matrices, and

0 —0.5009 0.8259
i —[o , ht=[-02634] #,=1]0.4400],
1 0.8244 0.3525
0.1916 0.6907 —0.7767
e =[-o0.1328| #°=|-03933[ =] 04117]
0.9724 0.6069 0.4767

It is straightforward to verify that together with the quantum state
[) = (0.7244 + 0.0083i)|00) + (0.0066 — 0.0131i)|01) + (0.0054 — 0.0062i)|10) + 0.6891|11),

one obtains 2.5820, which reproduces (within the numerical precision of our computation) the maximal quantum
violation of Z15*™*. Our claim is thus flawed. Our mistake arose from a flaw in the numerical computation of the
maximal possible quantum violation when some of the POVM elements are assumed to be the zero operator.
Consequently, it remains an opened problem whether there exists a facet-defining Bell inequality whose
maximal quantum violation can only be attained by employing a nonprojecitve measurement when one restricts

to the smallest Hilbert space where this violation is achievable.
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