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Magnetic nanoparticles (NPs) are technologically relevant for catalysis, high density magnetic data storage,
ferrofluids and medical applications. A drastically reduced magnetization compared to the bulk material is
commonly attributed to spin disorder in magnetic NPs. Such spin disorder has recently been suggested to be
beneficial for magnetic heating, e.g. in intracellular magnetic hyperthermia [1] and is typically considered
confined to the NP surface but has also been observed in the NP interior [2]. A key challenge in magnetic NP
research lies therefore in the quantitative description and control of the nanoscale distribution of magnetiza-
tion and spin disorder. Magnetic SANS provides the nanoscale spatial sensitivity to monitor the intraparticle
magnetization distribution [3, 4].

In this contribution, we will present our approach of using sequential growth for a systematic variation of
spin disorder in ferrite NPs. Our aim is to follow the surface near spin disorder in NPs when the initial surface
becomes the interior of the grown particle. Structural and magnetic characterization confirms a systematic
particle growth that is accompanied by a significant evolution of the NP magnetization upon the first growth
stages.
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