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Development of the spin frustration due to dynamical spin equilibrium and its
induced successive magnetic phase transitions

Kojima, Norimichi
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We have synthesized (C6H5)4P[zn(11)Fe(111)(mto)3](mto = C203S) consisting
of Fe(111)03S3 and zZn(11)06 octahedra and investigated the spin state of the Fe(lll) site. ESR and
57Fe Mossbauer spectra revealed that the rapid spin equilibrium in which the high spin state and the

low spin state exchange in the time scale of 0.1 ns <1 < 0.1 p s occurs at the Fe(lll) site. In
the case of (C6H5)4P[Mn(ID)Fe(l11)(mto)3], there exists a rapid spin equilibrium (1 < 0.1 p s)
between the high-spin and low-spin states at the Fe(lll) site, which induces the frustration of
internal magnetic field between the ferromagnetic and antiferromagnetic interactions at the Mn(ll)
site. Owing to the frustration of internal magnetic field at the Mn(ll) site due to the rapid spin
equilibrium at the Fe(lll) site, (CEHS)4P[Mn(I1)Fe(111)(mto)3] undergoes the successive magnetic
phase transitions at 30 K and 23 K. At 30 K, only Mn(Il) spin is ordered, while both of the Mn(ll)
and Fe(lll) spins are ordered at 23 K.
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