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Storage of Ultrashort Optical Pulses in a Resonant Photonic Bandgap Structure
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Abstract A practical method of slowing and stopping an incident ultrashort light pulse with a resonantly absorbing Bragg
reflector is demonstrated numerically. It is shown that an incident laser pulse with suitable pulse area evolves from a given
pulse waveform into a stable, spatially-localized oscillating or standing gap soliton. It is proven that multiple gap solitons can
be simultaneously spatially localized, resulting in efficient optical energy conversion and storage in the resonantly absorbing

Bragg structure as atomically coherent states.
Key words quantum optics; photonic band gap;
reflector; Maxwell-Bloch equations
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Fig.1 Contour plot for the density n(x,t) for varying pulse
amplitudes. The black corresponds to n = 1 and the
white to n = -1. (a)Qi=15; (b)Q:=3.6; (c)Q:=4.3;
(d)24=8.4. 7,=0.5 for all plots. The incident pulses all
have sech profiles
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Fig2 (a) Stability of a decelerating soliton against an added
stochastic perturbation. All parameters are the same as
in Fig. 1 except for the added stochastic perturbation.
(b) The effect of the transverse and longitude
relaxations on the existence of a decelerating soliton;
here T\=7-=100 7, and intial conditions are the same as

in Fig.1 except that Q;=4.0
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