
AISM (2007) 59:147–159
DOI 10.1007/s10463-006-0103-3

Uncertainty principle and quantum Fisher information

Paolo Gibilisco · Tommaso Isola

Received: 15 January 2006 / Revised: 15 September 2006 /
Published online: 30 December 2006
© The Institute of Statistical Mathematics, Tokyo 2006

Abstract A family of inequalities, related to the uncertainty principle, has
been recently proved by S. Luo, Z. Zhang, Q. Zhang, H. Kosaki, K. Yanagi,
S. Furuichi and K. Kuriyama. We show that the inequalities have a geometric
interpretation in terms of quantum Fisher information. Using this formulation
one may naturally ask if this family of inequalities can be further extendend,
for example to the RLD quantum Fisher information. We show that this is
impossible by producing a family of counterexamples.
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1 Introduction

Noncommutativity in quantum probability has far-reaching consequences. One
of the most important is the Heisenberg uncertainty principle

Varρ(A) · Varρ(B) ≥ 1
4
|Tr(ρ[A, B])|2.
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