
F
0
=3

F
0
=2

F=4

85
Rb


c

3
2
1

{F=


Z

X

Y

 

Coherent control of diffuse light dynamics in an ultracold atomic gas 
 

Dmitriy V. Kupriyanov 

St.-Petersburg State Polytechnic University, 195251, St.-Petersburg, Russia 

e-mail:  kupr@dk11578.spb.edu 

 

Organization of controllable and lossless light transport through a bulk medium is an important task for 

various applications in quantum information science, and for implementation of quantum memories in 

particular [1,2]. The crucial problem is in identifying those physical systems where transport of a signal light 

pulse could be reliably delayed, safely stored and retrieved on demand. Light propagation in a disordered 

atomic medium prepared at ultra-low temperature represents a promising candidate for this process. In this 

paper we show that diffuse light propagation in a disordered atomic medium, prepared at ultra-low 

temperatures, can be effectively delayed in the presence of a strong control field initiating a stimulated Raman 

process. On a time scale of a few milliseconds, when the atomic system can preserve its configuration, the 

scattered signal pulse, diffusely propagating through the medium, can be stored in the spin subsystem via its 

stimulated Raman-type conversion into spin coherence. We demonstrate how this mechanism, potentially 

interesting for developing quantum memories, would work for the example of a coherent light pulse 

propagating through an alkali-metal atomic vapor under typical conditions attainable in experiments with 

ultracold atoms.  

 

 

  
Figure: Geometry of the proposed experiment 

and the excitation scheme, see Ref.[3] for 

details. The diffuse propagation of a signal 

mode of frequency  is indicated by pink thin 

lines and arrows. The diffusion process is 

affected by a strong control mode of frequency 

c indicated by red and thick arrows. 
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