Department of Physics UNIVERSITY OF

Condensed Matter Physics
Clarendon Laboratory, Parks Road, Oxford 0X1 3PU

=/ OXFORD

CONDENSED MATTER SEMINAR

Thursday 12 October at 14:30
Simpkins Lee room

“Engineering Spin Topology in Low-Dimensional Magnets”

Christos Panagopoulos
Nanyang Technological University, Singapore

The electric field experienced by a traveling electron translates, in its rest frame, to a magnetic field
proportional to its velocity. The Zeeman interaction between the electron spin and this effective magnetic
field is equivalent to the coupling of the electron spin and momentum degrees of freedom, known as spin-
orbit coupling (SOC). Importantly, SOC effects are greatly enhanced in reduced dimensions: inversion
symmetry is broken at a surface or interface, and the resultant electric field couples to the spin of itinerant
electrons. In magnetic materials, for example, the states induced by engineering SOC and inversion
symmetry-breaking open a broad perspective with an impact on the technology of spin topology [1-3]. Using
novel materials platforms that we developed recently [4,5], | will discuss quantifiable insights towards the
stability and dynamics of tailored spin textures and demonstrate the viability of spin topology to influence a
superconductor at selective length scales for adaptable recipes for fluxonics and chiral superconductivity for
Majorana braiding operations. Time permitting, | will also talk about complementary spin configurations that
develop quantized helicity excitations [6], offering a new class of building blocks for realizing quantum logic
elements.
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