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For data of non-stationary time series, we propose a new method of data
analysis "wavelet PCA", and show that it is effective to extract those degrees of freedom and
frequency ranges which contribute to the changes of dynamical behavior. It is published in Progress
of Theoretical and Experimental Physics Vol.2019 123A03 (2019). We develop a theoretical model to
explain the antenna effects in DNA-protein systems, where it contradicts the detailed balance of
equilibrium statistical physics. We point out that hierarchical structure in time causes the ratchet

effects thus leading to breakdown of the detailed balance. It is published in Scientific Reports
10, 15624 (2020). We also find the dynamically induced conformation, where stability of slow
collective degrees of freedom varies depending on energy distribution among fast vibrational degrees
of freedom. It is published in Physical Review E 105, 064201 (2022).
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