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We discovered charge-neutral complexes in
antiferromagnetic Cr,0O5 and Fe,0,,
demonstrating that such states do exist In
magnetic materials, and opening a route to
study the electronic structure of hydrogen
defects in magnetic oxides.
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Fourier transform of a uSR spectrum in Cr,0O5 at 5K
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Zero field precession frequencies vs. temperature

Three distinct muon stopping sites with
different temperature behavior are observed in
both materials

The temperature dependence reveals a rich
dynamic behavior that Is interpreted in the
context of local muon hopping and thermally
activated site transitions

Coexistence of highly dynamic and site-stable
muons at the same temperature is explained by
the formation of a charge-neutral, Jahn-Teller-
stabilized muon-polaron complex.

The muon-polaron complexis "hidden", since
bound electron is strongly coupled to 3d
electrons of host ions; thus no signatures
conventionally expected from muonium are
displayed

The complex ionizes in Fe203, indicating
hydrogen acts as a shallow donor
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Zero field precession frequencies and amplitudes in Fe,O,

Conclusion

* Observation of charge-neutral muon states in
Cr,05 [1] and Fe, O, [2] strongly suggests
that similar complexes exist in other
Insulating or semiconducting magnetic
materials; this opens a route to study the
dopant characteristics of hydrogen in
magnetic transition metal oxides, a good
understanding of which is crucial for a
precise control of charge carriers in such
materials.

* The formation of a charge-neutral complex
significantly changes how the muon interacts
with its host material, which has implications
for the interpretation of uSR results, both
past and future, in a broad range of materials
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