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Vector m@pﬁing of magnetic stray field and analysis of nano-scale magnetic
states with magnetic force microscopy utilizing modulation of magnetic moment of
surperparamagnetic tip

Kinoshita, Yukinori
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In this research, I purposed the measurement technique for quantitatively
determine the perpendicular and in-plane vector components of magnetic stray fields on surface by
using modulation magnetic force microscopy (MFM). In this method, the null method was used; the
sample dc stray field were compensated by external dc magnetic field with same amplitude and
opposite polarity from the electromagnet. First | developed the electromagnet which is capable of
applying dc and ac sensing field in perpendicular and in-plane direction independently under the
sample surface. Then by coating the Si cantilever tip with surperparamagnetic material and
oscillating the cantilever tip in perpendicular and in-plane resonance modes, simultaneously. Using
this method, the vector magnetic field signals were successfully detected and the quantitative
perpendicular magnetic field mapping with single magnetic domain resolution was realized.
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