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We give an overview about present concepts to exploit principles of nonlinear optics in ultrafast

devices for telecommunication. Room temperature quantum-coherent effects such as Rabi-
oscillations, pulse shaping and break-up are demonstrated with attosecond time-resolution.
Femtosecond heterodyne pump-probe techniques are combined with cross-correlation pulse
analysis [1] and quantum state tomography [2]. Applied to the transmission of a coherent state
through an In(Ga)As based quantum dot optical amplifier, the Wigner function and the
statistical moments of the field were extracted and used to determine the degree of population
inversion and the signal-to-noise ratio in a sub-picosecond time window at room temperature
operation. We can show that for suitably designed condensed matter systems, quantum-
coherent effects are thus robust to be observable at room temperature, even in the presence of
ultrafast dephasing, e.g. via electrically injected charged carriers.
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