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Molecular structures of (a) BATMP
( ) CATMP organic free radlcals
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Fig. 2. Molar heat capacities of BATMP crys-
tal. Solid curve indicates the lattice heat ca-
pacity. A heat capacity peak at 0.19 K and a
hump centered around 1 K are due to the fer-
romagnetic phase transition and the short-
range ordering characteristic of low-
dimensional magnets, respectively.
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Fig. 3. Magnetic heat capacities of BATMP
crystal. Solid curve indicates the heat capac-
ity calculated from high-temperature series
expansion for S = 1/2 one-dimensional ferro-
magnetic Heisenberg model with intrachain
exchange interaction J/ks = 0.95 K. Broken
curve shows heat capacity derived from the
spin wave theory for three-dimensional
ferromagnets.

Heat Capacity and Dimensionality of Magnetic Structure of
the Organic Ferromagnet, BATMP

Heat cpacities of the organic ferromagnet, 4-benzylideneamino-2, 2, 6, 6-tetramethyl-
piperidinyl-1-oxyl (BATMP) were measured by adiabatic calorimetry. A heat capacity peak due
to ferromagnetic phase transition was observed at Tc = 0.19 K. Furthermore, a heat capacity
hump was found around 1 K, which arises from the short-range ordering of the spins charac-
teristic of low-dimensional magnets. The entropy gain due to the magnetic transition was es-
timated to be AS =564 ] K ' mol' which agrees well with the value
Rln2 = 5.76 J K ' mol ! expected for the ordering of the spin quantum number S = 1/2 spin
systems, where R denotes the gas constant. The heat capacity hump centered around 1 K was
expressed quite well by the S =1/2 one- dimensional ferromagnetic Heisenberg model with the
intrachain exchange interaction J/ks = 0.95 K, where ks is Boltzmann's constant. The magnetic
heat capacities proportional to the temperature T** at very low temperatures suggests that
BATMP crystal is a three-dimensional ferromagnet below Tc.
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