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 fast fiber-optic communication 

 Controllable optical delay lines 

 Optical data storage 

 Optical memories  

 Devices for quantum information 



 



 

When the phase velocity and the group velocity vary with frequency, the medium is called 

dispersive. 



  - - - -The envelope of the wave packet. The 

envelope moves at the group velocity 
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Normal dispersion   

0/ ddn 1/  ddn

Anomalous dispersion 



A negative transit time is experimentally observed resulting in the peak of 

the incident light pulse to exit the medium even before entering it [1]. 



 

By using the classical Lorentz oscillator model, the equation of 

motion of the electron can be written as follows [1]. 
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f     :   oscillator strength [1]  

When two absorption lines are placed nearby with equal oscillator strengths  
The dielectric susceptibility can be written as: 
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Between two closely placed gain lines, the effective dielectric 

constant can be written: 

 

For a dilute gaseous medium, refractive index is: 
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Fig. 1. Anomalous dispersion. Figure shows frequency- 

dependent gain coefficient and refractive index. [1] 



 



 

Fig 2. Schematic diagram of three- level lambda system [3]. 



 



Fig 3. Real and imaginary parts of the susceptibility at a probe frequency in the 

presence of control and LL coupling field [3]. 
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