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Optical quantum memories are usually assumed to store and recall optical pulses, such 
as single-photon wave packets, exploiting inhomogeneous broadened transitions or 
modulated control fields [1-3]. Here we suggest one more possibility. We consider off-
resonant Raman interaction of a single-photon wave packet and a classical control field 
in an atomic medium with controlled refractive index. We show that a continuous 
change of refractive index during the interaction leads to the mapping of a single 
photon state to a superposition of atomic collective excitations (spin waves) with 
different wave vectors and visa versa (Fig. 1). For a single pulse to be stored or recalled 
the change of refractive index must be of the order of / L , where L is the sample 
length and  is the photon wavelength. Possible schemes of implementation are 
considered and suitability of refractive index control for developing multimode 
quantum memories is discussed.  

 
Fig. 1: Storage and retrieval by means of refractive index modulation ( )n n t   on frequency of the 
control field. S12 is an amplitude of the spin wave created on the long-lived transition 1 2 , k and k 
are wave vectors of the input/output and control fields, respectively.  
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