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Quantum coherence evolution of Heisenberg XXZ spin chain

within non-Markovian environment

Arapat Ablimit, YANG Fan, Dildar Hitjan, Aynisa Yasin, BAI Huiting,
Aziza Abdukerim, Ahmad Abliz*

(' School of Physics and Electronic Engineering, Xinjiang Normal University, Urumqi 830054, China )

Abstract: Using the non-perturbative non-Markovian quantum state diffusion method, the exact master equation of the
Heisenberg XXZ spin chain strongly coupled to the non-Markovian fermionic bath is obtained, and then the influence of
environmental non-Markovian properties and coupling strength in different directions on the quantum coherence of Heisen-
berg spin chain is studied by using the master equation. Results show that the environmental non-Markovian properties can
greatly change the recovery and relaxation time of the spin chain quantum coherence, and in additon, the coupling strength

of the spin chains in different direction also affects the quantum coherence strength.
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Fig. 1  Effect of environmental non-Markovian property on the Heisenberg spin chain quantum coherence with

different initial state (a) [01), (b) (|01} + |10))/ V2. The other parameters J,, = 0.5, J. = 0.3
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Fig.2  Effect of the internal coupling strength of the Heisenberg spin chain on quantum coherence (a) J, = 0.3, (b) J,, = 0.5.

The other parameters y = 0.1, initial state is (|01) + [10))/ V2
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