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In this study, we investigated the mechanism of harmonic coherent response
of electrons in semiconductor nanocrystals. We developed a method to directly measure coherent
response of excitons by using a phase-locked optical pulse pair, where the relative phase of two
pulses are stabilized with high precision. We successfully observed higher-order dipole oscillations

via the formation of multiexcitons under the resonant excitation of the lowest exciton level of
nanocrystals. Furthermore, we clarified that the absorption energy shift is caused by the generation
of hot excitons possessing high excess energies. These results provide direct evidence that
multiexcitons and hot excitons play critical roles in optical responses of semiconductor
nanocrystals.
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