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Investigations of fluctuation dynamics based on optical measurements with
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Properties of spontaneous fluctuations were investigated in various
materials, through optical measurements, and analyzed from theory. Random walks of Rubidium atoms
were observed directly. Atomic random walks had not been previously observed. Reflectance
fluctuations in metals were observed for the first time, and their properties were investigated. A
method to measure the fluctuation spectra of internal layers in optical coherence tomography was
developed, and demonstrated. Surface melting of ice was investigated, and the thickness of the
liquid-like layer was measured, through surface fluctuations. Furthermore, the properties of the
liquid-like layer were analyzed, and were found to be similar to those of liquid water. In all these

optical measurements, the reduction of shot-noise was essential to obtaining the results.
Using lattice systems, basic properties, and the definition of temperature were studied.
Furthermore, non-linear normal modes were studied systematically.
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