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Division introduction

Theoretical Physics of Functional
Spintronic Materials and Devices

We apply the methods of theoretical physics to
understand the properties of condensed matter structures
on the nanoscale, motivated by scientific curiosity, new
experimental discoveries and potential applications, with
emphasis on spintronics and magnetism.

The KINKEN Theory Group focuses on leading-edge
research of spintronics. We strive to predict new physical
phenomena and invent new concepts for devices, engines,
and motors on the nanoscale with new functionalities. We
employ a large spectrum of analytical and numerical
methods to understand the spintronics of e.g. topological
materials (spin topotronics), the interaction of the spin
degree of freedom with heat (spin caloritronics), the crystal
lattice (spin mechanics), and electromagnetic fields in
cavities and resonators from GHz to PHz (spin cavitronics).

Concretely, we demonstrated that topological features
lead to superior spintronic functionalities at the hand of the
recently discovered magnetic Weyl semimetal CozSn,S, [,
We predict high magnetic domain wall velocities driven by
an applied electric field at very low power levels and a
field-like current-induced spin transfer torque without
intrinsic pinning.

We also demonstrated large and distillable
entanglement in macroscopic samples of magnetic
insulators in microwave cavities that establish the potential
use of magnetic material in quantum information
technologies ¥.
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Figure 1. Electronic structure of the magnetic Weyl semimetal CosSn2S.. The model consisting of d orbitals of

Cobalt and p orbitals of Sn leads to the predictions of new spintronic functions ',
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Figure 2. Hybrid spin cavitronics 4.
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