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ABSTRACT:

Molecular magnets provide a playground of
interesting phenomena and interactions that have
direct applications for quantum computation and
magnetic systems. A general understanding of the
underlying geometries for molecular magnets
therefore generates a consistent foundation for
which further analysis and understanding can be
established. Using a Heisenberg spin-spin
exchange Hamiltonian, we Iinvestigate the
evolution of magnetic excitations and
thermodynamics of quantum spin tetramer with
mixed spins and produce exact general solutions
for the energy eigenstates and spin
decomposition, which can be used to determine
the heat capacity and magnetic susceptibility. We
show how the thermodynamic properties change
with coupling parameters and how the underlying
ground state governs the Schottky anomaly.
Overall, we feel these calculations can help with
the general analysis and characterization of
molecular magnet systems.

GENERAL METHODS:

For this study, the Heisenberg model is used to
explore the general effects of the exchange
parameters on the thermodynamic properties of
the antiferromagnetic spin XXYY tetramer. The
spin Hamiltonian is the starting point for this
process:
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+a2(S1-S3+ 851 -S4+ Sz -S3 + Sz - Sy)

Here, The energy states can be found by knowing
the total spin (S;) of the tetramer, the total spin for
the individual dimer states (S,, and S,,), and the
individual spins (S;) for each of the atoms making
up the tetramer.
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From the energy states, the phase diagrams and
thermodynamic properties can be determined
exactly for the model through the calculation of the
partition function.
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