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Replica symmetry breaking and physical properties in glass jamming systems
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Glass transition remained as a major challenge in physics. However, recently
we witnessed development of the mean-field theory for structural glasses in large dimensional
limit. Most notable finding was the “ Gardner phase” deep in the glassy phase where unusual
rheological properties were predicted. In the present project, we performed extensive molecular
dynamics simulations on dense assembly of three dimensional hard-spheres and succeeded to find the
mechanical anomalies associated with the Gardner phase: peculiar hysteric response to shear signaled
by different shear moduli. We also succeeded to work out stability-reversibility map of the
hard-sphere glass which describes yielding (melting) and jamming of the glass.

Another major achievement of the project is development of the exact mean-field theory of
orientational glass transitions in the large dimensional limit. In particular we succeeded to show
that spin-glass transitions are possible without quenched disorder.
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Hajime Yoshino,“ From continuous coloring to rotational glass transitions :

mean-field theory”
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International workshop on Glasses and Related Nonequilibrium
Systems Nakanoshima Center, Osaka Univ., March 22 (poster)

Yuliang Jin and Hajime Yoshino,“ Shear yielding and shear jamming of hard sphere
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Nakanoshima Center, Osaka Univ., March 22 (poster)
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Hajime Yoshino, Angular Random Packing : from Continuous Coloring to Rotational Glass
Transitions, International Symposium on Fluctuation and Structure out of Equilibrium
2017 (Nov. 20-23, 2017), Sendai, Japan. (Invited)
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its related subject (Aug. 19, 2017), Kyoto, Japan.(Invited)
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and its related subject (Aug. 19, 2017), Kyoto, Japan. (Oral)

Hajime Yoshino, Rotational glass transitions and jamming in a large dimensional limit,
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23-28, 2017), Wisla, Poland. (Invited).

Yuliang Jin, Hajime Yoshino, Pierfrancesco Urbani, Francesco Zamponi, A unified study
of plasticity, yielding, melting and jamming in three-dimensional hard sphere glasses,
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