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Physics is fun
Physics is pretty
Physics is everywhere

Outline:
» my research: computer simulation of glasses
» physics in daily life:
» icecream, snowflake
> oil, vinegar, dish soap
» M & Ms
» balloons, toothbrush



My Research: Computer Simulation of Glasses
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What is a Glass?




What is a Glass?
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Computer Simulation




Numerical Solution: Euler Step

Initialize:

x(1y), (1)), a(ty)

x(t0+At), v(t0+Al), a(t0+At)

|

X(ty+2 A1), v(iy+2At) a(iy+2 Ai)

l etc.

l = Iteration Step:

X(t+At)=x(t)+v(t)At
V(t+At)=v(t)+ a(t)A t
a(t)=F(t)/m=—(dU/dx)(t)




Molecular Dynamics Simulation

Initialize: particles i=1,...,.N
X(1,), 71(,‘0 ) a(1) three dimensions

v

X (1) +A1), Vi(ty+At), a(i+A1)

!

X(t,+2 A1), V() +2A 1) a(y, +2A1)

l etc.

l = Iteration Step:  (Velocity Verlet)
X(tHAL)=X,(1) 4V (DA t+3 (1)(A 1) /2
7i(t+At):7l.(t) +(d(t)+ay(t+At)) At/2
a(1)=F, (tVm; = N, U(t)/m;




System: SiO,
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Model: BKS Potential

[B.W.H. van Beest et al., PRL 64, 1955 (1990)]
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Structure

Highly Ordered
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Defects




Defects
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dynamic susceptibility
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distribution
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Research Summary:

Physics is Fun

Physics is Pretty




Physics in Daily Life: Hy0O
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Physics in Daily Life: Granular Matter

[Donev et al., Science 303, 5660 (2004)]



Physics in Daily Life: Soap Bubbles

Sheared Soap Bubbles: Thin Film:

M. Dennin, UC Irvine



Physics is fun
Physics is pretty
Physics is everywhere




