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Abstract: In  order to uncover  and understand the physics  of  topical  quantum materials,
experiments  are  pushed  to  their  limits  in  terms  of  setup  dimensions  and
resolution. One major challenge for investigations of such materials is the size
and shape of real-life single crystals. Another hurdle to experiments is that most
of the interesting physics occurs on length scales much smaller than the actual
sample  dimensions.  In  our  approach,  we  apply  focused  ion  beam  (FIB)
micromachining  for  the  fabrication  of  micron-scale  devices  from  bulk  single
crystals. Our research focuses on the mesoscale regime, i.e., the typical sizes of
our structures are in the range of 0.1 – 100 μm. This range covers many of the
relevant  length  scales  in  quantum  materials,  such  as  coherence  lengths  in
superconductors,  domain sizes in quantum magnets or  the mean-free-paths in
clean metals.
In this talk, I will exemplify some of our recent projects that benefited from FIB
assisted patterning and uncovered new physics in topical materials. For example,
we are able to explore highly conductive heavy-fermion metals under challenging
conditions,  such  as  pulsed  magnetic  fields  and  high  pressures,  with
unprecedented quality [1,2]. Furthermore, I will show how we can contribute to the
field  of  unconventional  magnetism.  As an example,  I  will  present  very  recent
results from electrical-transport experiments that we combined with microscopic
magneto-sensitive  imaging  tools.  This  enabled  us  to  reveal  the  topological
transport signature of skyrmionic textures in the multi-skyrmion Heusler Mn1.4PtSn
and in the hard magnet MnBi [3,4].
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