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The Role of Cluster Interaction in Quantum Chaos of Spin-Chains
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Abstract

We investigate the onset of quantum chaos in a spin-1/2 XXZ chain in the case J, >J containing m-spin

interaction (m=3, 4, 6) in the presence of longitudinal magnetic field. Integrability in this model is broken by
the addition of the m-spin interaction. By employing full exact diagonalization, we study chaos indicators, such
as the level spacing distribution and the structure of the eigenvectors. We show that with increasing the m-spin
interaction, chaotic behavior is seen in the integrable limit of the model. A comparison between the effects of
the different types of the m-spin interaction on the system is also done and differences are obtained. It is showed
that with increasing the m value, the transition to chaos occurs lately, indeed it occurs for greater values of the
m-spin interaction.
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