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Abstract To realize quantum communication, it is necessary to distribute and establish entanglement between the
sender and receiver. Furthermore, in multi-hop quantum networks, the establishment of remote entanglement con-
nections via intermediate nodes is required, and this problem is known as entanglement routing. However, realizing
entanglement routing requires addressing complex challenges including entanglement generation and distribution,
appropriate path selection from multiple candidates, and End-to-End connection establishment through intermedi-
ate nodes. Existing studies often address these challenges individually, and adaptive path selection methods that
simultaneously consider the uncertainty of quantum resources and traffic fluctuations have not been sufficiently
explored. In this study, we propose an adaptive path selection method based on Multi-Armed Bandit (MAB)
algorithms, built upon a clear Bell pair generation scheme and a continuous resource preparation structure. We
conducted evaluation experiments in a realistic decoherence environment using Waxman topology. Experimental
results show that the proposed method outperforms baseline methods in End-to-End success rate and fidelity, and
demonstrates adaptive path selection behavior against dynamic traffic changes.
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