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Abstract In quantum networks, the efficient allocation of entanglement (EPR pairs) is a crucial factor that af-
fects the reliability and efficiency of communication. EPR, pairs enable the sharing of quantum information between
remote locations by utilizing the entanglement of qubits. However, generating and maintaining EPR pairs incurs
costs, making it a challenge to optimally allocate limited resources. Existing research focuses on scenarios where a
single EPR provider allocates resources within one system. However, in the near future, multiple EPR providers are
expected to act as the current ISPs of quantum networks. This change in environment will cause existing methods
of EPR allocation to become uneven or biased. This study proposes an optimal allocation method for EPR pairs
using Double Auction. Double Auction is a market mechanism where buyers and sellers simultaneously place bids,
determining the optimal price and transaction volume. By utilizing the market mechanism of Double Auction,
the allocation of EPR pairs can be conducted fairly, achieving a distribution that does not bias towards specific
nodes, and enabling efficient allocation and dynamic operation based on supply and demand. This paper applies
and evaluates the Double Auction method to the problem of EPR pair allocation in quantum networks.
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