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In our information-everywhere society IT is a major player for energy consumption. Novel spintronic devices can play a role in the quest for GreenIT if they are stable and can transport and manipulate spin rapidly and with low power. 

Firstly to obtain ultimate stability, topologically stabilized spin structures, such as chiral domain walls and skyrmions can be used [1-3]. We have investigated in detail their dynamics and find that it is governed by the topology of their spin structures [1]. By designing the materials, we can even obtain a skyrmion lattice phase as the ground state of the thin films [2]. By analyzing the thermal energy landscape, we find that depending on the parameters (field, temperature, etc.), stripe domain or skyrmion phases constitute the lowest energy state [3].
Secondly, for ultimately efficient spin manipulation, we use spin-orbit torques: we combine ultimately stable skyrmions with spin orbit torques into a skyrmion racetrack device [2,4], where the ps real time imaging of the trajectories allows us to quantify the novel skyrmion Hall effect [4,5]. We also recently observed thermally activated skyrmion dynamics showing that skyrmions exhibit diffusion and this is applied to a skyrmion reshuffler device for stochastic computing [6].
To study the intrinsic spin dynamics of novel ferromagnetic and antiferromagnetic systems, measurement schemes with ps time resolution are highly desirable. In particular as antiferromagnetic systems [7,8] exhibit magnons in the GHz-THz regime, measurement schemes that allow for probing with XMCD and XMLD contrast are necessary. And using ps time-resolution element-selective ferromagnetic resonance and eigenmode dynamics measurements can be carried out in these novel systems.
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