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Magnetic_resonance force spectroscopy: manipulation of magnetic nanoparticles
and non-invasive magnetic potential measurement
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We successfully developed a novel magnetic force microscopy technique and
enabled non-invasive magnetic observation by utilizing magnetic resonance of magnetic tip. First, we
clarified the characteristics of microwave resonator and transmission lines necessary for exciting

the magnetic resonances of magnetic tip. Second, we developed a detection method to effectively
extract the magnetic resonance frequency of the magnetic tip by detecting the shift of the tip
mechanical vibration. Finally, the magnetic domain structure imaging was demonstrated with nanometer
scale spatial resolution by optimizing microwave power and modulation conditions for high-sensitive
detection of magnetic resonance forces.
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