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The spatial degrees of freedom of MIMO quantum channels *
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Abstract

Quantum communication is a process of quantum key distribution QKD . Current QKD technology restricts communication
to a low bit rate. To improve the QKD bit rate and develop high rate and capacity we propose a multiple-input-multiple-output
quantum key distribution system. However quantum field itself inevitably involves quantum noise which is determined by the
quantum mechanics ~ which restrains the increase of capacity and limits space resource utilization that is the problem of
spatial degrees of freedom arises. The quantumization of the photon field and the electromagnetic wave equation satisfying the
Schriodinger equation condition are adopted to investigate the upper bound of the spatial degrees of freedom for MIMO quantum
channels  which will provide theoretical support and technical basis for developing robust space time processing algorithm for

MIMO quantum communication and designing high performance systems.

Keywords multiple input multiple output MIMO  quantum key distribution Schridinger equation quantumization of the
photon field
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