FIELD-DIRECTED ASSEMBLY OF RESPONSIVE COLLOIDS

Peter Schurtenberger, Division of Physical Chemistry, Lund University, Lund, Sweden
peter.schurtenberger@fkeml.lu.se
Priti S. Mohanty, Division of Physical Chemistry, Lund University, Lund, Sweden and School of Applied
Sciences, KIIT University, Bhubaneswar 751024, India
Sofi N¢jd, Division of Physical Chemistry, Lund University, Lund, Sweden
Payam Bagheri, Department of Physics and Physical Oceanography, Memorial University, St. John’s,
Newfoundland Labrador, Canada, A1B 3X7
Jérome J. Crassous, Division of Physical Chemistry, Lund University, Lund, Sweden
Anand Yethiraj, Department of Physics and Physical Oceanography, Memorial University, St. John’s,
Newfoundland Labrador, Canada, A1B 3X7

Key Words: Driven self-assembly, thermoresponsive particles

Field-directed self-assembly (DSA) has recently moved into the focus of the soft-matter and nanotechnology
community. It employs the basic principles of self-assembly through carefully chosen building blocks, but the
underlying self-assembly process is then aided or modulated using external fields. Here we demonstrate
how we can apply a combination of responsive nanoparticles and external electromagnetic fields in order to
modulate the intrinsic interparticle interactions and tune the subtle balance between thermal motion
and the action of interparticle forces, and thus generate novel self-assembled structures. We will show
in particular how we can use field-driven self-assembly to induce phase transitions, cycle through various
equilibrium and non-equilibrium phases, and study the micro-structural changes and the underlying
kinetic mechanisms of these phase transitions in-situ and in real time. Moreover, we will demonstrate
the effect of particle anisotropy in field-driven assembly.

References

[1] J. J. Crassous, A. M. Mihut, E. Wernersson, P. Pfleiderer, J. Vermant, P. Linse, and P.
Schurtenberger, Nature Communications 5 (2014) 5516.

[2] P. S. Mohanty, P. Bagheri, S. N6jd, A. Yethiraj and P. Schurtenberger, Phys. Rev. X 5 (2015) 011030.



