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Magnetic force microscopy (MFM) is a scanning probe-based technique, where a
magnetic probe is used to scan the sample surface while interacting with the magnetic fields of
the sample. While MFM is routinely used to characterize magnetic storage media, recent years
have witnessed a growing application of MFM to study magnetic nanoparticles. These include
both ferromagnetic and superparamagnetic iron-oxide nanoparticles as well as the naturally
occurring iron-storage protein, ferritin [1]. MFM is advantageous for study of nanoparticles as it
provides spatial mapping of magnetic signals at very high spatial resolution and force sensitivity.

Conventionally MFM is operated in the dynamic ‘tapping’ mode in a two-pass scheme. In the first
pass, the MFM probe scans the sample topography and in the second pass scans the sample at
a user-defined probe-sample separation (lift height) to detect magnetic signals. One of the
challenges in use of MFM for samples with uneven topography (like nanoparticle aggregates or
biological samples) is the cross-talk between the topography and magnetic signal, often due to
electrostatic interactions between the probe and
Phase sample. In our recent work we had elucidated how
the scan speed can influence topographic cross-
talk [2]. We also showed that by using a novel
indirect MFM method (in which the sample is
shielded by a thin membrane), artifacts due to
electrostatic interactions can be minimized [3].
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In this study we employed a hybrid two-pass mode
to examine magnetic properties of pre-defined
clusters of SPIONS [4]. We used peak-force MFM
(PF-MFM) where in the first pass the sample is
scanned in the peak-force mode while the second
pass employs tapping mode like the conventional
MFM, at a user defined lift height. Our results show
that PF-MFM can serve as another mechanism of
reducing topographic cross-talk as compared to
conventional MFM (Figure 1). In addition, PF-MFM
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of MFM for examining magnetic nanoparticles in-
vitro as well as in biological systems.
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