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Invited Talk SYCL 1.1 Wed 10:00 Audimax 2
Curvature Effects and Topological Defects in Chiral Con-
densed and Soft Matter — eAvapH SAXENA — Theoretical Di-
vision, Los Alamos National Lab, USA

The interplay of geometry and topology underlies many novel and
intriguing properties of a variety of hard and soft materials includ-
ing chiral magnets, nematic liquid crystals, and biological vesicles.
These materials harbor a gamut of topological defects ranging from
domain walls, dislocations, disclinations, solitons, vortices, skyrmions
and merons to monopoles, Dirac strings, hopfions and boojums among
many others. I will illustrate this rich interplay with three distinct
physical examples. (i) Curvature induced quantum potential on mini-
mal surfaces such as helicoids and catenoids (ii) Controlled motion and
confinement of liquid crystal skyrmions near curved boundaries using
the Q-tensor (as opposed to director) based free energy where the
twist acts as the analogue of Dzyloshinskii-Moriya interaction in chiral
magnets. (iii) Deformation of biological membranes and vesicles using
Canham-Helfrich free energy and Bogomolnyi decomposition technique
to determine equilibrium shapes. Finally, I will briefly describe specific
applications of these ideas in memory devices, drug delivery systems
as well as active matter and nonlinear relativistic systems.

Invited Talk SYCL 1.2 Wed 10:30 Audimax 2

Topology and Transport in nanostructures with curved ge-

Location: Audimax 2

ometries — eCARMINE ORTIX — Institute for Theoretical Physics,
Utrecht University, Princetonplein 5, 3584 CC, Utrecht Netherlands
— Dipartimento di Fisica "E. R. Caianiello”, Universita’ di Salerno,
1-84084 Fisciano (Salerno), Italy

Recent advances in nanostructuring techniques have enabled the syn-
thesis of compact three-dimensional nanoarchitectures: constructs of
one- or two-dimensional nanostructures assembled in curved geome-
tries, such as nanotubes and nanohelices. In this talk, I will discuss
examples of unique geometry-driven topological and transport prop-
erties. These include the appearance of a non-linear Hall effect with
time-reversal symmetry due to the Berry curvature dipole in corru-
gated bilayer graphene [1,2], the geometric control of spin transport
properties in curved metallic nanochannels [3], the prediction of a
strongly directional magnetotransport in carbon nanoscrolls [4], and
the generation of topological insulating phases in shape-deformed semi-
conducting nanowires [5].
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