A national campaign of the

IRISH RESEARCH COUNCIL

An Chomhairle um Thaighde in Eirinn

y - AVA Trinity Theory of rotational columnar

i

2By College structures of soft spheres

= -

- A www.research.ie
EW“*‘E Dublln J. Winkelmann, A. Mughal(*), D.B. Williams, D. Weaire and S. Hutzler
School of Physics, Trinity College Dublin, The University of Dublin, Ireland
The Unive rsity of Dublin (*) Department of Mathematics, Aberystwyth University, Aberystwyth, Wales

Experiments & simulations by Lee et al.: Columnar structures in a rotating fluid

A novel self-assembly method

Experiment: Simulation:

 Polymeric beads of mass M and diameter  « Intensive molecular dynamics simulation
d suspended in a fluid of higher density to reproduce experiment

 System rotates with velocity w inside lathe « Bead interaction: hard sphere model

o Centripetal force F. moves beads to the centre
» Rot. energy depends on radial displacement R

1
Rotating fluid with higher Eot(R) = éM W R?
density than spheres . . : :
« Homogeneous structures and binary mixtures Homogeneous columnar packings and binary
observed for varying w and number density p mixtures [Lee et al.].

T. Lee, K. Gizynski, B.A. Grzybowski, Non-equilibrium Self-Assembly of Monocomponent and Multicomponent Tubular Structures in Rotating Fluids. Adv. Mater. 29, 1704274, (2017).
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We present comprehensive analytic energy calculations for self-assembled columnar packings, based on a
generic soft sphere model, from which we obtain a phase diagram with peritectoid transition points.
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The phase diagram

Analytic soft sphere energy calculations

A comprehensive way to describe columnar structures Which structures occur under what conditions?
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(Maxwell construction) (coloured) and mixed (black) structures. » Binary mixtures: white area in-between soft spheres. Phys Rev Letters submitted, (2018).

Soft sphere simulations for finite sample size
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