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In the case of iron mixed-valence complexes whose spin states are situated in the spincrossover region, conjugated phenomena coupled with spin and charge are expected.
In general, the Fe site coordinated by six S atoms is in the low spin state, while the
Fe site coordinated by six O atoms is in the high spin state. From this viewpoint,
we have investigated the magnetic properties of the iron mixed-valence complexes,
(n-Cn H2n+1 )4 N[FeII FeIII (dto)3 ] (dto = C2 O2 S2 , n = 3, 5), in which not only a ferromagnetic transition but also a novel charge transfer phase transition (CTPT) with spintransition between FeII and FeIII take place. The spin states of the [Fe II FeIII (dto)3 ]
layer strongly depends on the size of intercalated cation. The CTPT takes place for
n = 3 and 4, while it does not take place between 4 and 300 K for n = 5. The low
temperature phase with FeII (S = 0) and FeIII (S = 5/2) causes the ferromagnetic transition at TC = 7 K for n = 3, while the high temperature phase with Fe II (S = 2) and
FeIII (S = 1/2) gives one at 19.5 K for n = 5, respectively. Muon spin relaxation (µSR)
measurement is one of the most powerful probe for the investigation of the dynamical
process of CTPT. In this presentation, we report the measurements of the relaxation
process of µSR for the ferromagnetic transition of n = 3 and 5 and the CTPT of n =
3.
As shown in Fig. 1, the depolarization rates of the zero-field µSR exhibit peaks at
15 and 22 K for n = 3 and 5, respectively. These strong enhancements are due to the
critical slowing down of the fluctuations of Fe spins toward the ferromagnetic transition.
Moreover, an anomalous enhancement with thermal hysteresis in the depolarization
rate is observed between 60 and 140 K for n = 3, while there is no peak around that
temperature region for n = 5. The temperature range of the anomalous enhancement
of the depolarization rate for n = 3 corresponds to that of the hysteresis loop in the
magnetic susceptibility as shown in the inset of Fig. 1. Moreover, the longitudinal field
dependence of the depolarization rate
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Fig. 1 Temperature dependences of the
dynamic muon-spin depolarization rate.
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