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Study of entanglement properties and its dynamics in solids using density matrix
spectroscopy
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We have investigated entanglement properties and dynamics of excitons and
biexcitons in semiconductors using Density Matrix Spectroscopy (DMS) technique, achieving the
following results:

(1) The dynamics of spin entanglement inherent in biexcitons and the polarization-spin entanglement

between photons and excitons were successfully measured for the first time.

(2) We have newly developed frequency-domain DMS. Using this technique, the "frequency entanglement”
inherent in biexcitons was successfully measured for the first time. Furthermore, the density

matrix and its time evolution of the superposition state of two excitons (heavy hole exciton/light

hole exciton) in GaAs multiple quantum wells were measured and the quantum coherence and its

relaxation behavior were quantitatively discussed.
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