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The use of optical excitation pulses with durations shorter than the coherence time have been shown to 

induce quantum coherent effects such as Rabi oscillations and self-induced transparency in quantum dot 

and quantum dash amplifiers. Careful control of such effects was shown to be possible by introducing 

shaped pulses, in particular pulses with a linear chirp. The coherent experiments were confirmed by a series 

of numerical models with various degrees of detail and accuracy with the most advanced version including 

also non-resonant effects such as two photon absorption, the Kerr effect and group velocity dispersion.   

 

A major component accompanying the coherent interaction is two photon absorption. It has been observed 

and quantified in a series of multi wavelength pump probe experiments. Typical results are shown in Fig. 

1. Fig. 1(a) shows the response at 1550 nm which is rather conventional. Fig. 1(b) shows the response at 

1508 right after the excitation pulse where a plateau appears for about 2 ps. In both Fig. 1(a) and (b), at 

long times, the transmission is higher than before the pulse arrives and this is a signature of two photon 

absorption. Fig. 1(c) shows the population inversion everywhere along the amplifier and for all  

 

Wavelengths while Fig. 1(d) shows the 

distribution of the group index with which 

the spatial distribution can be translated to 

a time dependent evolution of the 

population inversion as shown in Fig. 1 (e) 

and (f) where two bias levels are shown. 

For a set of input energies, the plateau is 

indeed seen for the short wavelength responses (left pictures).  

 

Using the detailed parameters of 

the two photon absorption, an 

experiment with shaped pulses 

was performed and the results are 

shown in Fig. 2 (a) which shows 

transform limited pulses (center) 

negatively chirped pulses (left) 

and positively chirped pulses 

(right).  
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