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Quantum memory based on atomic ensembles with
collective quasi-spin wave excitations
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Abstract We present a new method for the storage of quantum information of photons based on the quasi-
spin wave excitation of A-system atoms fixed at the sites of a lattice. The aim of this protocol is to avoid the dis-
advantage of the quantum memory scheme based on free atom ensembles where decoherence is induced by
quantum leakage of the collective state. In particular we have discovered a universal dynamic symmetry hidden
in various ensemble-based quantum storage schemes and a selectivity rule for the adiabatic dark state evolution.
To understand the significance of this work we also give a brief overview of our earlier studies on collective sym-

metric excitons in quantum ensembles which is necessary for our new quantum memory scheme.
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