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Time-reversal symmetry breaking is a signature of unconventional superconductivity and can be observed
from zero-field muon spin relaxation measurements as an increase of the muon relaxation rate through the
superconducting transition temperature. Time-reversal symmetry breaking, although rare, has been observed
in several noncentrosymmetric rhenium-based intermetallic superconductors [1].

Recent results indicate that elemental rhenium powder, exhibiting type-II superconductivity with a transition
temperature of 2.7 K, also breaks time-reversal symmetry [2]. This suggests that the local electronic structure
of rhenium may be intrinsically linked to the unconventional superconductivity in the rhenium-based mate-
rials. However, removing internal strain from the rhenium by melting or annealing reduces the transition
temperature to 1.7 K and leads to type-I superconductivity.

In the present study, we have investigated the superconductivity in type-I rhenium using zero-field muon-
spin relaxation measurements [3]. No unconventional behaviour is observed, and time-reversal symmetry is
preserved in the superconducting state. Instead of the muons remaining stationary over their lifetime, we ob-
serve muon diffusion across the full temperature range studied, with muons quantum-mechanically hopping
between interstitial sites. The hopping rate exhibits metallic behaviour in the normal state. In the supercon-
ducting state, the behaviour can be described qualitatively by including the presence of the superconducting
energy gap and energy asymmetries between muon sites from crystallographic defects.

These results call into question the role the electronic structure of rhenium plays in the breaking of time-
reversal symmetry in rhenium-based intermetallic superconductors and demonstrates that the behaviour of
muon spectroscopy data can be governed by muon diffusion effects.
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