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Non-Markovian Spin Dynamics due to Quantum
Coherence in Fluorides

The F-p1—F state is observed in many fluorides via the quantum coherent oscillatory muon polarization result-
ing from entanglement between the spins of the muon and nearby fluorine nuclei [1,2,3]. The usual method
to treat muon hopping in this system is to use the strong-collision approximation to dynamicize the standard
F-p—F relaxation function [4]. This approach neglects coherent effects that will result from the muon entan-
glement with a neighbouring spin to which it may still be coupled even after a hopping event, as well as the
case when a muon subsequently hops back to its initial position. This issue is examined and addressed via
simulations of the full quantum dynamics of these processes in order to assess the extent to which this is
important in real experiments.

[1] J. H. Brewer, S. R. Kreitzman, D. R. Noakes, E. J. Ansaldo, D. R. Harshman, and R. Keitel, Phys. Rev. B 33,
7813 (1986).

[2] T. Lancaster, S. J. Blundell, P. J. Baker, M. L. Brooks, W. Hayes, F. L. Pratt, J. L. Manson, M. M. Conner, and
J. A. Schlueter, Phys. Rev. Lett. 99, 267601 (2007).

[3] J. M. Wilkinson and S. J. Blundell, Phys. Rev. Lett. 125, 087201 (2020).

[4] J. H. Brewer, D. R. Harshman, R. Keitel, S. R. Kreitzman, G. M. Luke, D. R. Noakes, and R. E. Turner, Hyp.
Int. 32, 677 (1986).

Email

stephen.blundell@physics.ox.ac.uk

Funding Agency
UKRI

Supervisors Name

Supervisors Email

Did you request an Invitation Letter for a Visitors Visa Application

No

Primary author: BLUNDELL, Stephen (University of Oxford)



Presenter: BLUNDELL, Stephen (University of Oxford)

Session Classification: Poster Session 1

Track Classification: Magnetism



