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Exotic spin-liquid-like magnetic ground state in the

novel kagomé antiferromagnet Li,Cr;SbOy

Frustrated magnets have been one of the major topics
in the field of condensed matter physics due to their
exotic low temperature spin states. We launched a
novel kagomé antiferromagnet Li,Cr;SbOg which
has a possible Z; spin liquid plateau state at 1/9
magnetization. In this study, we performed muon-
spin rotation/relaxation (LSR) experiments on this
compound, cooling down to cryogenic temperatures as
~20 mK using a *He-"He dilution refrigerator, to reveal
its magnetic ground state.

Temperature dependence of USR time spectra in zero
field indicates a presence of magnetic transition at
T"= 4.5 K without any trace of long-range order. The
spectra below 7 show Gaussian-like line shape with
anomalously broad width (~10 ps™) for randomly-
oriented static dipole moments as some sort of short-
range order. Similar line shapes have been found in
other Cr kagomé compounds, e.g., SrCr,_Ga;,,O,, and
KCr;(OH)((S0,),, however these compounds show a
spin-glass transition due to certain amounts of lattice
disorder. Li,Cr;SbOg has a perfect kagomé lattice
structure, and it is expected to be free from such a
problem.

By applying magnetic field parallel to the muon-spin-
polarization direction (LF-uSR), we found that the
magnetic state below 7is not a “uniform” short-range
order but a complicated state consisting of both static
(or quasi-static) and dynamical components. In LF-uSR,
these components are easily distinguished from one
another by how the longitudinal depolarization is
quenched. The static component is approximately

70% of the total-spin population and the remainder



is dynamical (~30%). Remarkably, this feature does
not change even down to 22 mK. This suggests that
finite spin fluctuation might survive at absolute zero
temperature. Such a mixing state (static : dynamical
~ 2:1) is unprecedented as it is the first time that
observed in kagomé compounds.

We presume a magnetic ground state of Li,Cr;SbOs.
This model is empirically constructed on the basis of
uSR results considering with theoretically-calculated
muon sites which are located within the plane of
kagomé hexagons. The main feature of the model is
hexagonal plaquettes formed by Cr'" electronic spins
where the surrounding spins are isolated. Adopting a
periodical displacement of the two-third of static spins
by dynamical spins in this manner, magnetic frustration
seems to be somewhat eased in the model. Implanted
muons stopped inside the hexagons would sense almost
dynamical fields from plaquettes, whereas outside
muons sense almost static fields from adjacent spins.
Such a magnetic state could be considered as an exotic
spin-liquid state coexisting with a short-range magnetic
order. Based on this picture, we provide a plausible
mechanism of the field-induced 1/9 magnetization
plateau which would be closely linked to ordered

patterns of the surrounding spins.
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