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Theory of jamming transition

Michio, Otsuki
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Jamming is observed in dense particle assemblies, such as granular
materials, colloidal suspensions, foams. To understand the rheological behavior of materials near
the transition point, we investigate the various systems related with the jamming transition. For
elastic behaviors of jammed materials, we have found critical scaling laws describing the shear
modulus near the transition point. We also proposed a theory on the friction law of elastomer, which

predict the decrease of the friction coefficient with increasing pressure. The theory is confirmed
by experiments.



statphys2013

(

) Gordon conference
Aspen
Nature, PRL

o

@

®

¢y



$=0650 MW
$=0852 []
$=0855 ®
6 =0.660 Q
| $=0.670 .
1078 10° )
Yo ( ¢-9, )

10°

10 4,0.01
10-5,0.01
10-5,0.01

Y0/{1" (6 — 6c)*}

@

0.002

0.001

8o t)>




®
a 0.8 T T T T
O V=0.1mm/s
O V=02mm/s
0719 © V=04mmis ]
H. V=06mm/s
LB &l O V=10mm/s
06 1
27 PR ;
135332 3
05} T % __.-—-.é,__. "':
o E 3 "
0.4 - : : :
0 100 200 300 400 500
WIN]
5
(D) H. Hayakawa  and M. Otsuki,
Nonequi librium identities and
response theory for dissipative
particles, Phys. Rev. E, , 88,
2013, 32117-1 ~ 32117-9,

DO1:10.1103/PhysRevE.88.032117
(2) Y. Katano, K. Nakano, M. Otsuki, and H.
Matsukawa, Scientific reports,
, 4, 2014, 6324,
DO1:10.1038/srep06324
(3) M. Otsuki and H. Hayakawa, Avalanche

contribution to shear modulus of
granular materials, Phys. Rev. E,
, 90, 2014
(4) M. Otsuki and H. Hayakawa,
Discontinuous change of shear modulus
for frictional jammed granular
materials, Phys. Rev. E )

() M. Otsuki, Nonlinear viscoelastic
properties of granular materials near
jamming transitikno, physics of
granular flows ( ), 2013 7

26,

(2) M. Otsuki, Constitutive relations of
Jammed frictionless granular
materials under oscillatory shear,
Powders and grains, 2013 7 6 ,
Novotel Sydney brighton beach hotel

(3) M. Otsuki, complex shear modulus of
granular materials near jamming,
physics in glassy and granular
materials, 2013

*

©) stress avalanche

®

)

(8) M. Otsuki, Analytical calculation of
macroscopic  friction coefficient
based on local precursor slip,
Friction and Interface dynamics as
nano and mesoscales

, Tel Aviv
University
(9) M. Otsuki, Yield stress fluids from a

viewpoint of statistical physics,
Rheovolc 2014 ,
Shammonix

(10) M. Otsuki, Workshop Rheovolc 2015
( )

(11) M. Otsuki, H. Hayakawa, Nonlinear
shear modulus of jammed granular
materials: contribution of avalanches,
ESMC 2015, Carlos
111 Univ.

(12)

2015



13)

(14) M. Otsuki, H. Hayakawa, Avalanche
contribution to shear modulus of
granular materials near jamming,

in

(15)

(16) M. Otsuki, H. Hayakawa, Shear
modulus of jammed frictional grains,
1CR2016,

1 M. Otsuki, H. Hayakawa, Nonlinear
shear modulus of jammed granular
materials: effect of friction,
Packing: across length scale,

, Regal shanghai east
asia hotel

(18) ,

19

(20) M. Otsuki, H. Hayakawa, Shear
modulus of jammed matter: effect of
avalanches and friction,Non-Gaussian
fluctuateon and rheology in jammed
matter,

G4y

o
OTSUKI MICHIO

30456751



