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Ultrafast quantum path interferometry for optical excitation path selection
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We developed an ultrafast quantum path interferometry to measure the
interference of multiple quantum mechanical paths during optical excitation in materials using
femtosecond pulses with controlled relative phase and polarization. While both electronic and phonon

interferences were observed in parallel polarization pule pair irradiation on GaAs, only phonon
interferences were observed in orthogonal polarization pulse pair irradiation. We developed a
theoretical model of quantum path interference with the polarization dependence of electron-phonon
interactions and reproduced the experimental results in quantum path interference in the induced
Raman process. In exciton quantum beats in GaAs/AlGaAs quantum wells, interference patterns
corresponding to path interference in the optical absorption process were obtained.
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