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Fig. 1. Schematic diagram of magneto-optical microscope magneto-
meter setup. The relevant optics is adjusted to provide an incident
illumination angle of 20° from the film normal.
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Fig. 2. (a) Domain images of 50-nm Fe film captured by magneto-
optical microscope magnetometer during Barkhausen avalanche. (b)
Magnetization reversal curve corresponding to the Fig. 2. (a). (c)
Time-resolved domain-evolution pattern. The color code from red to
blue indicate the elapsed time when the magnetization reverses.
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Fig. 3. Representative time-resolved domain-evolution patterns in 50-
nm Fe film.
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Fig. 4. Distribution of Barkhausen jump sizes in 50-nm Fe film.
Fitting curve with 7= 1.1 is denoted at this graph.
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We report a direct observation of Barkhausen avalanches in 50-nm Fe film, using a magneto-optical microscope magnetometer,
capable of time-resolved domain observation. The time-resolved domain-evolution patterns exhibit that the occurrence of Barkhausen
jump is random with respect to interval, size, and location. From the repetitive measurements more than 1000 times, we found that the
probability distribution of Barkhausen jump size follows a power-law distribution and the critical exponent reveals the value of

1.14+0.03.

Keywords : Barkhausen avalanches, critical scaling behavior, critical exponent, power-law distribution
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