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NOVEL QUANTUM-MECHANIC EFFECTS IN SEMICONDUCTOR
QUANTUM STRUCTURES
ZHU Bang-Fen LIU Ren-Bao
Center for Advanced Study  Tsinghua University — Beijing 100084  China
Abstract The phase coherence and decoherence of quantum states have been a focus of research since the 1980s’.

Almost perfect in structure and extensively studied semiconductor quantum structures are ideal systems for studying such
phenomena in modern physics. In mesoscopic physics where the coherence length is comparable with the characteristic
length of systems recent experimental advances in ultrafast laser techniques allow us to study phase coherence and
dephasing as well as quantum interference in the ultrafast optical processes of semiconductors. Recent advances in this
area will be reviewed with emphasis on the authors’ own work including electron-phonon quantum dynamics Floquet
exciton states in dc-and THz-ac-driven semiconductor superlattices dynamic Fano resonance and the treatment of

many-particle correlations beyond the mean-field approximation.
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