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Columnar structures: Packing
spheres into cylinders

“Packing and stacking
we lay waste our days!”
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Ordered columnar structure: Appearance from cm to nm!

Bushy Park, Micro-rods Optical

Dublin metamaterial
Wau et al.; J Am Chem Soc 139, 5095-5101 Tanjeem et al.(Harvard);
(2017) Bull Am Phys Soc (2018)

[ Who ordered this? ]
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Simulation: Packing soft spheres into cylinders

No overlap!

Hard spheres
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Simulation: Packing soft spheres into cylinders

No overlap! U (dij) o overlap &7;

Hard spheres Soft spheres



Simulation: Packing soft spheres into cylinders
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No overlap! U (dij) o overlap &7;

Hard spheres Soft spheres

= Generate structure at const pressure p

Enthalpy H =  U(d;j)
———

internal energy

_l’_

pV

pressure x
volume term

[ Enthalpy minimisation ]
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What is a line-slip structure?

4
2
gap / loss .
of contact
)
—4

line-slip packing Contact network Rolled-out network

= Line slip is adjustable with pressure/compression
= For microrods: Stiffness/conductivity are adjustable by compression
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Experimental line slip in a foam

gaps

SWinkelmann et al; Simulation and observation of line-slip structures in
columnar structures of soft spheres; Phys Rev E 97, 059902 (2017)
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Willkommen / Welcome / Failte - ‘Whoami
‘Congrats!! You made it to my personal website. T + Name: Jens Winkelmann
: jwinkelm@tcd.ie
+ Location: SNIAM 3.24

1f you don't know, whose website you are currently on, look to the right. You will find a description of who 1 | |
am.

Here, 1 want to give you an introduction to my h about f lat other i
imeresing projctsrltd o Irelandprogrammin, o s, Have s ook amund Thope you learn

ind drop me an emi if you want to get in to
i compucr Simlatonsand e 01 of theorecl physs

My preferred simulation tools and skl ar

8 Twitter handle: @WinmanJ
Google scholar

Helltheret My name s ens and 1 m curendy & PD rsercher

(TeD).

My rsearch focuses on he physcs of 20 foams, generl packing
‘Soft_matier

problems, and other topics related 10 soft matter
Comprisesa varity of sishy materae, ranging from fou over

found in everyday products, such as paints, shaving cream, food
additves, o desergens

My work in particular consists of modeling soft mater systems

Researchgate
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