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Detection of ?uantum coherence in a bulk solid using the interferometric
transient reflectivity measurement

Nakamura, Kazutaka
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We developed a new technique to measure quantum coherence in a bulk solid
using a pair of phase-locked femtosecond pulses and a pump-pump-probe type transient reflectivity
measurement (interferemetric transient reflectivity measurement). Using this technique, we measured

the quantum coherence in electron-phonon coupled states in a semiconductor GaAs crystal and found
that the electronic coherence is preserved during approximately 50 fs at 90 K. We also developed
the theory for generation mechanism of the coherent phonons by using a simple model with two
electronic states and harmonic potentials. We calculated time evolution of the states by solving
the time-dependent Schrodinger equation with a density matrix formalism and second-order
perturbation.
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