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The wonderful Microworld©



http://microgravity.grc.nasa.gov/6712/comflu/FOAM_details.html
http://microgravity.grc.nasa.gov/6712/comflu/FOAM_details.html
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It looks like liquid It looks like solid
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Cornstarch pool is a solid in short times



Tar pitch 1s a solid if you are not patient enough

World longest experiment (Nature 2013)




It looks like liquid It looks like solid
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Drastic slow down of dynamics of supercooled liquids
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Macroscopic dynamics
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Microscopic dynamics
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F(k,t) = <r k(t) 1 - k(0)>

at low temperatures or at high densities
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SAT problem
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Granular materials
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Blackout or catastrophic crash of the global grids or the internet

(Vespignani, 2010)
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Ratio of survived nodes

N
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numb%r of damacged nodes

Glasses Randomly displaced atoms suddenly melts as the
temperature is raised.

Internet Randomly connected nodes suddenly crashes as a
number of damaged nodes increases.
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(M(r)M(0))° exp[-r/3]/r’

or in Fourier transformation

(IM(K)F)°

3
1+ k°x?

x=T-T.[" (n=1/2,
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S(k) =Fourier transform of <r(r)r(0)>

4 : : :

w S~

| | o

2+t

S(k)
S(k)

Low temperature near Tg High temperature



 Weeks et al (ZdO)



Furukawa et al (2009)

Weeks et al (2002)
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or in Fourier transformation

° expl-r/3/r’
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log (viscosity in P)
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«(0))

k(t) r
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(

1) =

F(k

(Mattsons et al 206)
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Soft colloids make strong glasses

Johan Mattsson'+, Hans M. Wyss'+, Alberto Fernandez-Nieves't, Kunimasa Miyazaki*t, Zhibing Hu?,
David R. Reichman?® & David A. Weitz'
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4. Stokes-Einstein
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Beta regime Alpha (structural relaxation) —_— ' ' ' ' '
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A_andscape picture
Acrustration picture
APurely kinetic picture
MAode-Coupling Theory

Aéand mor e
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WKDQ WKHUH DUH WKHRULVWY ZKR SURSF
D.A.Weitz , as quotedin NY Times



