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Abstract In recent years, extensive research has been conducted to realize quantum applications such as quantum
computers. Quantum computers, in particular, are expected to solve problems that are intractable with conven-
tional technologies and have the potential to transform existing industries and markets. A quantum network is a
network designed to transmit quantum information between nodes located at different locations. It utilizes quantum
resources known as EPR pairs, which enable the transfer of quantum information over long distances. However,
EPR pairs can only be generated within a limited range. To establish EPR pairs between distant nodes, a process
called entanglement swapping is performed, where multiple EPR pairs are linked together to create long-distance
entanglement. EPR pairs have a quality measure known as fidelity, which indicates how well the quantum states
are preserved. Within a quantum network, quantum memory technology is used to store quantum states and EPR
pairs. Quantum states naturally degrade over time, but when stored in quantum memory, they can be preserved
for a certain period. When transferring qubits, it is necessary to purify EPR pairs through iterative processing
until the required fidelity is met. This process increases latency. However, by pre-storing EPR pairs in quantum
memory, quantum bit transmission can be achieved with lower latency. Since quantum memory is an extremely
expensive technology, it is crucial to deploy it efficiently. In this paper, we propose an optimal placement method for
quantum memory in a constrained network environment, where the number of deployable quantum memory units
is limited. The proposed method aims to minimize the average qubit transfer latency by strategically allocating
quantum memory across the network.
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