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Neutron scattering was used to study two structurally similar compounds, Rb,Cu;SnF,, and
Cs,Cu3SnF4,. High-intensity pulsed neutron scattering reveals a new set of magnetic excitations in
the pinwheel valence-bond solid (VBS) state of the distorted kagome lattice antiferromagnet
Rb,CusSnF4,. The polarization of the dominant dispersive modes (2 meV < o < 7 meV) is
determined and found consistent with a dimer series expansion with strong Dzyaloshiskii-Moriya
interactions (D/J = 0.18). A weakly dispersive mode near 5 meV and shifted “ghosts” of the main
modes are attributed to the enlarged unit cell below a T=215 K structural transition. Continuum
scattering between 8 meV and 10 meV might be interpreted as a remnant of the kagome spinon

continuum.

While the ground state of Rb,Cu;SnF;, is the VBS state, that of Cs,CusSnF4, is a classical

Néel state. Magnetic excitations in the spin-1/2 distorted kagome lattice antiferromagnet

Cs,CusSnF12, which has an ordered ground state owing to the strong Dzyaloshinskii-Moriya
interaction, were studied using inelastic neutron scattering. Although the spin-wave dispersion can
be qualitatively understood in terms of linear spin-wave theory (LSWT), the excitation energies are
renormalized by a factor of approximately 0.6 from those calculated by LSWT, almost irrespective
of the momentum transfer. This inadequacy of LSWT, which is attributed to quantum fluctuations,
provides evidence of negative quantum renormalization in the spin-1/2 kagome lattice

antiferromagnet.
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