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Abstract: By applying a traveling-wave coupling field, a standing-wave grating field, and a static magnetic
field to a cold atomic ensemble, a dynamically controlled cavity consisting of two Bragg regions of high reflec-
tion and an electromagnetically induced transparency region with high transmission is realized. With modula-
ting all the three fields in time, a weak probe pulse is sent into the coherently induced optical cavity to achieve
several periodic oscillations and then it is retrieved after a short time. This physical phenomenon is accompa-
nied with little energy loss and can be regarded as an efficient scheme for dynamic light storage. This paper
simulates the dynamic light storage scheme, discusses numerically its advantages and presents the developing
trend of the scheme.
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Fig. 1 Energy level diagram of an ensemble of ultracold ¥ Rb atoms in the Bragg and EIT region. (a)In the Bragg region,

the probe laser is on (far-off) two-photon resonance with the driving( coupling) laser. (b)In the EIT region, the

probe laser is on (far-off) two-photon resonance with the coupling( driving) laser.
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Fig. 2 Probe transmission spectrum in the EIT region

(top) and probe reflection spectrum in the

Bragg region ( bottom )
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Fig.3 Propagation dynamics of a weak probe pulse in a

cold atomic ensemble dressed by a traveling —
wave coupling laser, a standing — wave grating
laser, and a magnetic field. The backward grat-
ing component is modulated in strength in differ-
ent ways in the top and bottom panels (for de-

tails, see the text).
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