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For years semiconductor quantum dots (QD’s) have been called « macro–atoms » 
because part of their electronic spectrum is discrete like in real atoms. However, 
recent experimental and theoretical efforts have clearly evidenced the limitations to 
this analogy. 
We shall show that the carriers (electrons, holes, electron-hole pairs) interact in an 
unconventional fashion with the phonons in these nano-objects. The coherence of 
the optical transitions in QD’s is severely limited by the carrier-phonon interactions 
but also by the electrostatic fluctuations. The latters are another example of the non 
insulation of the QD’s from their environment.   
The couplings between the QD’s and their environment will severely hamper the 
implementation of quantum computing in actual life.  A proper understanding of the 
carrier-phonon coupling is also necessary to the design of novel optoelectronic 
devices such as lasers and photo-detectors.   
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