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In this project we explored the physics and mathematics of glass/jamming
transitions which involves spin (rotational) degrees of freedom. We studied a broad range of
systems: a frustrated magnet, colloidal glass, vectorial inference/constraint satisfaction problem,
statistical physics theory of machine earning based on deep neural networks. We succeeded in
uncovering the mechanism of spin-glass transition without quenched disorder in a pyrochlore oxicide
Y2Mo207, derivation of the glass-jamming phase diagram of a colloidal glass, construction of the
theory and algorithms for inference of vectorial variables with many components and construction
and construction of a statistical physics theory for deep learning based on deep neural networks.
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