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Microscopic fluctuations in electron-nuclei coupled systems observed by Spin
Noise Spectroscopy-Nuclear Magnetic Resonance Technique
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To develop a new spectroscopic technique “ SNS-NMR” that combines the
features of Spin Noise Spectroscopy (SNS), which specializes in studying for the electron spin in
thermal equilibrium, and Nuclear Magnetic Resonance (NMR), which has a proven track record in the
study of nuclear spin, we worked on the construction and improvement of optical systems, selection
of test samples, and fabrication of strain-tuning devices. Contrary to initial expectations, the
formation of giant nuclear spin polarization, which greatly exceeds the external magnetic field, was

detected in n-AlGaAs bulk. In the magneto-photoluminescence measurement of single quantum dots,
which was carried out as a subproject, we evaluated the correlation time of the hyperfine
interaction which couples the electron and nuclear spins in the localization volume and obtained new
knowledge about the nuclear quadrupole interaction.
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