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Abstract 
 
A particle going through an interferometer can exhibit wave or particle properties. In a 
seminal study of the two-path interferometer, Englert [Phys. Rev. Lett. 77, 2154 (1996)] 
introduced detectors into the problem and defined the path information, D, as the 
discrimination probability of the detector states. He derived a relation between this type 
of path information and the visibility V of the interference pattern, of the form 
D^2+V^2≤1. This was later generalized to multi-path interferometers [Englert and JAB, 
Optics Comm. 179, 337 (2000); Jakob and JAB, Phys. Rev. A 76, 052107 (2007)], and a 
connection to entanglement was noticed [Jakob and JAB, Optics Comm. 283, 827 
(2010)]. However, in all of these works an l2 measure of coherence was employed. The 
results, therefore, are relations between second moments and, thus, closely related to 
uncertainty relations. Recently a theory of quantum coherence as a resource for quantum 
information processing was proposed along with two possible coherence measures: an 
entropic measure and an l1 measure [Baumgratz, et al., Phys. Rev. Lett. 113, 140401 
(2014)]. Based on the l1 measure, a relation was derived between path information and 
coherence [Bera, et al., Phys. Rev. A 92, 012118 (2015)], which used unambiguous 
discrimination for distinguishing the detector states and found a relation in the form of a 
linear sum, D + V < 1. This is clearly not of the form given by Englert. Furthermore, 
unambiguous discrimination is not possible when the detector states are linearly 
dependent. In our recent work [Bagan, JAB, Cottrell, and Hillery, Phys. Rev. Lett. 116, 
160406 (2016).], we derived a duality relation for multi-path interferometers. 
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