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Numerical Solution and Applications of Photon Echo
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Abstract; Important applications in optical information storage and processing based on photon echo
have been developed. An accurate and effective numerical method to solve the Maxwell-Bloch equations
that are used to describe the optical pulse propagation and interaction with inhomogeneously broadened
two-level medium will be introduced. Two-pulse photon echo is calculated then photon echo and multiple-
pulse photon echoes are stimulated in optical thin (thick) media by using the method, and the physical
properties of those echoes are analyzed. The results show that the approach to storage and retrieval of light
using multiple-pulse photon echoes based on stimulated photon echo is an effective mode.
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Fig. 1 A two-pulse photon echo in optically thin media
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Fig. 2 Peaks of echo power for different transverse

(a) relaxation times and (b) detunings
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Fig. 3 A two-pulse photon echo in optically thick media
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Fig. 4 A stimulated photon echo in optically thin media

S 45 1 JEAR Al R B 3206 1 [l 56 2 F) =
e, BRAER RS RON, ik eSS A 4
[Alo MEIHRTLUE H, = A G IR A5 B2 B A Jot
JELJEE (3 I AL /0, 6 1T i B Bt Jo Jo
3G I SEE R NS, FEE PR RS e Al i L T 52
WO T Bl RRE— 2 . ZEOCT BIPEEE T
B AR, BRI E R, X —REZ
ok ot 1 b2 R B S

read pulse

write pulse '
data pulse
|

Power ©%/a.u.

20 10 20 30 40 50
Distance z/a.u. Time #/a.u.

5 JEsEIEREAL P 2RO T 1
Fig. 5 A stimulated photon echo in optically thick media
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