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Optimal discrimination between n pure quantum states 

Dušan Arsenović1, Nikola Paunković2,3, Duška B. Popović1, Slobodan Prvanović1 and Milan 

Radonjić4,5 

1 Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia 

2 Instituto de Telecomunicações, Av. Rovisco Pais 1049-001, Lisboa, Portugal 
3 Departamento de Matemática, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais 

1049-001, Lisboa, Portugal 
4Faculty of Physics, University of Vienna, Boltzmanngasse 5 1090 Wien, Austria 

5Physics Department and Research Center OPTIMAS, Technische Universität Kaiserslautern, Erwin-

Schrödinger-Str. 46, 67663 Kaiserslautern, Germany 

 

Contact: Duška B. Popović (duska@ipb.ac.rs) 

 

Abstract. For quantum information processing it is very important to determine the 

state of a quantum system. We want to distinguish between the finite set of known possible 

states n, that is, we want to maximize the expected probability of a successful guess. In order 

to achieve this, we use the strategy of a general measurement (POVM), consisting of rank-

one operators with measurement vectors closest to the given states (in squared norm). We 

refer to this as the Square-Root Measurements or SRM. We showed that in the case when the 

initial states are linearly independent, the SRM is given by the Löwdin basis. The SRM (and 

consequently the Löwdin basis) minimize the detection error.  

We also want to compare the optimal measurements with respect to maximization of the 

success probability, and maximization of the information gain, in terms of the mutual 

information between two parties, Alice and Bob (also referred to as accessible information). 

This has applications in quantum information, such as characterization of mutual information 

in cryptographic protocols. 
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