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The muon spin relaxation rate λ= 1/T1 observed in pure and Zn-doped CVO in a 
longitudinal field LF = 100 G.  (b) The LF dependence of λ and the magnitude of 
instantaneous local field at the muon site.  (c) The µSR spectra  and (d) the 
relaxation rate λ and the corresponding Cu spin correlation time τ at T = 50 mK and 
LF 100 G, shown for various Cu concentraiton x.



In 2001 Hiroi et al. reported  Cu volborthite (CuxZn1-x)3V2O7(OH)22H2O (CVO) to 
have S=1/2 Cu moments with an antiferromagnetic exchange interaction J = 80 K on  
a highly 2-dimensional lattice of nearly Kagome configuration.  We have performed 
µSR and susceptibility measurements on pure and (Cu,Zn) substituted CVO systems. 
As shown in the figure, the muon spin relaxation rate 1/T1 in a small longitudinal 
field (100 G) exhibits increase followed by saturation with decreasing temperature, 
with the field dependence confirming dynamic origin of relaxation. Slow Cu spin 
fluctuations of 2-20 ns time scale persist at T =  0 and magnetic dilution makes spin 
fluctuations faster.  The instantaneous internal field value is consistent with the case 
where about 10 - 20 % of the Cu spins remain unpaired in the ground state, 
coexisting with the rest forming singlet pairs, in a novel type of ``spin-liquid'' state.

Antiferromagnetically coupled spins on Kagome lattice 
are subject to geometrical frustration, as shown in the 
left figure.  This situation results in a high degeneracy 
of ground state spin configuration and strong spin 
fluctuations.  In 1994, our group discovered persisting 
spin fluctuations at low temperatures, indicative of 
quantum fluctuations, in S=3/2 Kagome system 
SrCr8Ga4O19 (SCGO).  
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