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Low-temperature thermodynamic measurements of single crystals of a series of [Mny]

networked compounds were performed by the thermal relaxation technique and the ac technique.

These materials are constructed by chemical linking of single-molecular magnet (SMM) clusters

through coordination bonds and have an intermediate character of SMMs and usual bulk magnetic

materials. Each cluster possesses an S =9 ground state with uniaxial anisotropy dominated by

D/kg =

—0.4~0.5 K. Because of the existence of a superexchange interaction, J/kg, between

neighboring SMMs, the long-range correlations of large and anisotropic spins have been

realized. We have also observed a curious magnetic-field-induced glass-like freezing of spin

correlations at low temperatures. The extremely sensitive thermodynamic behavior against the

magnetic fields and external pressures were observed by the heat capacity measurements under

pressures and with magnetic fields.
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Uniaxial Anistropy (D)

Fig.1 Schematic view of the energy scheme of single-

molecule magnets. The energy levels of up spins
and down spins are separated by the potential
barriers determined by uniaxial anisotropy
parameters.
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Fig.2

(a) Molecular structure of Mny cluster unit.

The unit is consisting of four Mn ions located
on the cubane structure. (b) Two-dimensional
arrangement of the Mny sheets of (1)
[Mns(hmp)a(pdm)2{N(CN).}2](ClO4), - 1.75H,0 -
2MeCN, (2) [Mn4(hmp)4Br2(OMe), {N(CN)2}2] -
2THF - 0.5H,0, (3) [Mns(hmp)s{N(CN)2}»]
(C104)2.
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Fig.3 Schematic illustration of (a) the thermal relaxation
calorimetry cell and (b) the sample stage.
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Fig.4 Temperature dependences of the heat capacity
of Mns coordination networked compounds.
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Temperature dependence of heat capacity of [Mns(hmp)s{N(CN),},](ClO4)> obtained under magnetic fields

applied with (a) out-of plane configuration and (b) in-plane configuration.
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Fig.6 Temperature dependence of heat capacity of

[Mns(hmp)a(pdm)>{N(CN)}2](CIO4), - 1.75H20 -
2MeCN obtained under magnetic fields applied
with out-of plane configuration. The dotted circle
demonstrates the appearance of glass-like freezing
of spin correlations.
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Fig.7 Schematic illustration to explain the ac-

calorimetry method under pressures. Single crystal
of Mny networked compounds are set in the
Cu-Be cramp type pressure cell using small
ruthenium oxide resistance chips.
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Fig.8 Temperature dependence of the heat capacity
of [Mny(hmp)s{ N(CN),},2](C104)2 obtained under
various pressures.
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Fig.9 Temperature dependence of the magnetic heat

capacity of [Mns(hmp)sBro(OMe)2{N(CN),}»]
(C104)2 - 2THF - 0.5H,0.
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Fig.10 Magnetic fields dependence of the heat capacity peak studied under 0.10 GPa, and 0.70 GPa.
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