
SAIP2021

Contribution ID: 305 Type: Oral Presentation

Purity and Dimensionality measurements using
Werner States

Tuesday, 27 July 2021 12:15 (15 minutes)

High dimensional entangled quantum systems are important in various applications such as quantum telepor-
tation, secure quantum key distribution and cryptography. Such applications require a method to characterize
the state density matrix. Conventional methods such a Quantum State Tomography work, however, can be-
come computationally cumbersome if the dimension becomes too great. The method outlined, which is an
extension of a proven method that uses isotropic states as model states, makes use of Werner states instead.
Minimization techniques are used to extract key parameters that determine the state, rather than to neces-
sarily reconstruct the state itself. Werner states are mixed entangled states and are good representations of
bipartite quantum entangled systems. They consist of different weightings of projectors onto anti-symmetric
and symmetric subspaces. The process involves using analyser matrices to probe Hilbert space. Chi-squared
minimization using visibility calculations leads to the extraction of a symmetric weighting value and the di-
mensionality.
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