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[{Fellthydrotrispyrazolylborate)(CN)3}24{ Fel''(H20)2 } s { Fe!'(1,3-di(4-pyridyl)propane}(H20)} 12

(CF380s3)]' 46H20 (hereafter Fesa complex) contains a cyanide-bridged polynuclear complex consisting of 24
iron(II) ions (S = 0) and 18 iron(Il1) ions (S = 5/2). The Fes, complex exhibits paramagnetism with § = 45
ground spin state due to the intramolecular ferromagnetic coupling. In part I, we report the heat capacity of

| Fe4z complex under magnetic fields aiming the study of magnetic heat capacity arising from (28 -+ 1)'® (= about
100 trillion) of spin degeneracy. A remarkable change of the heat capacity with applying magnetic fields was
observed at low temperatures due to Zeeman splitting of the spin states. We analyzed the magnetic heat




capacity based on the HDVV spin Hamiltonian. We also report the heat capacity of (hearafter Feis complex) under
magnetic fields.

Along with the model-dependent analysis, we are also challenging another approach, j.e. a direct transformation
of the experimental magnetic heat capacity into so-called “experimental” density of the spin states by MEM
technique without assuming any detail of coupling paths among spins. We succeeded the inverse transformation
of the experimental excess heat capacity Cex of partially-deuterated 2,6-dichorolotoluene (—-CHzD) into the
density of states gmem(E), which was consistent with the density of states gmodel(£) obtained by the model
fitting. The simulated Cuenm based on the gmem(E) reproduced the Cex well.

In part IV, we report that the hole doping into Prussian Blue (PB) thin films was attempted in ionic-liquid
electrolysis cells enabling the electrochemical control of iron valence state, and electric-field-induced
magnetization was demonstrated in situ. Magnetic measurements of the cell were performed on an SQUID
magnetometer, demonstrating the switching of the film from a paramagnet to a ferrimagnet with a large
magnetic response at low temperatures, and a paramagnetism enhancement of the film at 300 K in situ.
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