High-field low-temperature properties of distorted diamond chain
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In the present paper we consider the spin-1/2 antiferromagnetic Heisenberg
model with the Hamiltonian
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on a distorted diamond chain, see below. The ideal diamond chain is obtained
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by setting J; = J3, Jm = 0, and J, > 2];. The high-field low-temperature ther-
modynamics of the ideal diamond chain can be obtained within the frames of
the independent localized magnon picture [1]. We extend the independent lo-
calized magnon description for small deviations from ideal geometry. The ob-
tained (approximate) analytical results for the high-field magnetization curve
at low temperatures are in a reasonable agreement with exact diagonalization
data for finite systems of 18 sites. We also discuss the high-field magnetization
curve for the azurite Cuz(COs3),(OH),, which can be regarded as a model com-
pound of distorted diamond spin chain [2] with the set of exchange constants
J1=1551K,],=33K,J3=6.93K, ], =4.62 K [3].
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