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Extraction of Frequency Characteristics from Visualized Magnetic Domain Images by Bitter Method
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Takashi SUNAGA(Stu.Mem.), Masaaki Teranishi(Stu.Mem.),Yoshifuru SAITO(Mem.)

The Bitter method is most commonly observing way of the magnetic domains situation even though it is possible
to observe only the surface of specimen. To observe the magnetic domains by Bitter method, magnetic liquid is put on
the target magnetic material after electrical field polishing process. Applying magnetic field to this magnetic material
covered by magnetic fluid makes it possible to observe the magnetic domain dynamics by a microscope. We have
previously reported that local magnetization characteristics could be obtained from the visualized magnetic domain
dynamics. This paper extracts the 1/f fluctuations from the visualized magnetic domain dynamics.

Keywords:  magnetic domain dynamics, local magnetization characteristic, visualized, magnetic domains
situation, Bitter method.
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a Enire measurement system. 1 2

(b) Yoke and exciting coil.
Fig.1 Experimental device for magnetic wall
observation.
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Table 1 Various constants used in the experiment. (b) 0.14[s]

The W
Number of diameter of The length
turns a coil of a coil
Magnetization 300[Turn] 10[mm] 30[mm]
Detector coil 100[Turn] 4[mm] 10[mm]
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(g) 0.84[s] (h) 0.98(s]
Fig.2 Frame images of magnetic wall
sample: soft iron.
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(h) 0.98s]

Fig.3 Frame images of magnetic wall,
sample: silicon steel. () 0.84[s] (h) 0.98]s]
Fig.4 Frame images of dynamic parts
sample: silicon steel.
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(DFT, Discrete Fourier Transform) Fig.5 Pixel values histogram of domain dynamic
image.
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Fig.7 Extracted 1/f frequency fluctuation parts in soft 15t
iron. Fig.9 Average magnetization characteristic.
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(a) A frame image of magnetic wall
sample: silicon steel.
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(b) Magnetizing properties of a point ““e
Fig.10 Local magnetization characteristics exhibiting 1/f
fluctuation points.
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(a) A frame image of magnetic wall
sample: silicon steel.
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(b) Magnetizing properties of a point ““e”~.
Fig.11 Local magnetization characteristics not
exhibiting 1/f fluctuation points.
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