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driven through a continuous thermal phase
transition.
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Abstract

This work investigates the realization of
quantum teleportation for arbitrary two-
qubit entangled states using a quantum
communication channel established by two
Heisenberg dimers embedded within two
independent spin-1/2 Ising-Heisenberg Lieb
lattices [1]. To quantify the efficiency of the
protocol, we evaluate the system'’s ability to
preserve  bipartite  entanglement  via
concurrence, dallowing for a precise
comparison between the input and output
states to characterize the robustness of the
quantum communication channel [2.3].
Furthermore, we rigorously determine the
teleportation fidelity and average fidelity,
examining how thermal fluctuations and
inferaction ratios at zero magnetic field
impact  the performance of  the
teleportation protocol. Our investigation
explores the efficiency of teleporting an
arbitrary entangled two-qubit state through
this quantum communication channel by
specifically analysing the temperature
dependence of both the channel
concurrence and the output concurrence
for specific and generalized input states. It is

shown that both fidelity of quantum
teleportation as  well as  bipartite
entanglement of the quantum
communication channel display

pronounced changes when the system is
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