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Welcome to the special issue of Quantum Beam Science on “Magnetic Materials and Magnetism”.
Despite a long tradition of research in magnetism, exciting new developments are still regularly being
reported. In this issue, only a very small selection of these developments over recent years will be
presented. Particularly, new progress in probes and sources is occurring, which promises a better
understanding of magnetic novel states and systems. This proves again that the discovery of new
concepts goes in parallel with combining different methods or the use of new methods. This is reviewed
in [1], showing how muons with high intensity from a new muon source at the Chinese spallation
source will bring new insights in the field of magnetic materials and magnetism. By combining
atom probe tomography (APT) with quasielastic neutron scattering using N(R)SE, the evolution of
the spin glass phase in the presence of ferro- and antiferromagnetic clusters in the cluster spin glass
Fe17.8Cr82.2 has been characterized in [2]. The authors interpreted the decay of spin fluctuations in
parallel processes to be finite and considered that cluster-type spin glasses may generally be classified
based on the value of the parameter k, which is a measure for the number of parallel processes at
low T.

Another field where a new set-up for measuring a well-known system generated a completely new
view on magnets with non-centrosymmetric structure are magnetic skrymions. The understanding
and research on these topological spin vortices developed dramatically since their first theoretical
foundations in the 1990s and their discovery in the non-centrosymmetric MnSi in the first decade of this
century. The number of publications reached more than 2000 and citations rose to some thousands per
year recently. The early developments in this field are the topic of the review [3]. Interestingly, Muon
spin rotation (µSR) spectra recorded for manganese silicide MnSi in [4] showed that the magnetic
structures of MnSi in zero-field at a low temperature and in the conical phase near the magnetic phase
transition deviate from the expected helical and conical structures. This highlights the importance of
comparing the results using different probes for obtaining the full picture of magnetic phenomena.
Thus, using an actual synchrotron technique, the lensless coherent small-angle scattering with circularly
polarized soft X-rays offers the possibility to obtain a real space picture of the magnetic texture of
FeGe as reported in [5]. Here, real space images of the helical and skyrmionic texture were reproduced
adding the missing phase information of the scattering techniques to the overall picture.

Other interesting magnetic systems are the triangular frustrated magnets. In [6], neutron scattering
was used to determine the critical exponent β describing the universal behavior of magnetization near
the Curie temperature. The measurements were performed in YMnO3 in undoped and doped material
both under ambient and high pressure. The low value of β ≈ 0.20 found consistently in all these
measurements is in agreement with that of the similar material VCl2. A possible explanation for this is
that frustrated triangular magnets are in a separate universality class with an unusually low value of β.
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