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Study on nano metal detector using magnetic force microscopy
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Magnetic force microscopy (MFM) is generally utilized for detecting stray
field of magnetic material. In this study, a new phenomenon described below is reported. The
oscillating magnetic dipole at the MFM tip induces eddy current in non-magnetic metallic material
and produces magnetic field around the magnetic dipole itself. As a result, MFM can detect the
presence of non-magnetic metallic material even if it is buried in insulator. The theory of such
interaction between oscillating magnetic dipole and non-magnetic metal thin film is established and
compared with the experimental results. This phenomenon can be applied, for example, for detecting
defects of metal lines in high-density integrated circuits. |If the sensitivity is improved, this

phenomenon can be applied for measuring impurity density of semiconductor without destruction or
even touching.
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