09/07/2020 Scopus - Print Document

Scopus

Documents

Shamsul Shaari, J.2 ", Mancini, S.¢ ¢

Entropic bounds for unitary testers and mutually unbiased unitary bases
(2020) Annals of Physics, 412, art. no. 168043, . Cited 1 time.

DOI: 10.1016/j.a0p.2019.168043

@ Faculty of Science, International Islamic University Malaysia (IIlUM), Jalan Sultan Ahmad Shah, Bandar Indera Mahkota,
Kuantan, Pahang 25200, Malaysia

b |nstitute of Mathematical Research (INSPEM), University Putra Malaysia, Serdang, Selangor 43400 UPM, Malaysia
¢ School of Science & Technology, University of Camerino, Camerino, 1-62032, Italy
d INFN Sezione di Perugia, Perugia, 1-06123, Italy

Abstract

We define the entropic bounds, i.e. minimal uncertainty for pairs of unitary testers in distinguishing between unitary
transformations not unlike the well known entropic bounds for observables. We show that in the case of specific sets of
testers which pairwise saturate the trivial zero bound, the testers are all equivalent in the sense their statistics are the same.
On the other hand, when maximal bounds are saturated by such sets of testers, the unitary operators would form unitary
bases which are mutually unbiased. This resembles very much the role of mutually unbiased bases in maximising the
entropic bounds for observables. We show how such a bound can be useful in certain quantum cryptographic protocols. ©
2019 Elsevier Inc.
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