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Fig. 1. Models of 10 nm thick Py nanowire (a) without and (b) with transverse-type magnetic domain wall at the center for OOMMEF simulation.
The magnetization direction is represented by the blue and red direction arrows, along with small arrows.
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Fig. 2. Magnetic noise spectra due to thermal fluctuations in Py nanowire (a) without and (b) with transverse-type magnetic domain wall at 0 Oe at

300 K.
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Fig. 3. Local magnetic noise spectra due to thermal fluctuations in (a) transverse-type magnetic domain wall part A and (b) part B in the inset.
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Fig. 4. (a)~(e) Local magnetic noise spectra at specific cells, ~E inside of the domain wall area. (f) Magnetic noise spectra of the sum of the

cells, A~E. Inset represents the summation points, A~E.
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Fig. 5. (a) and (b) Local magnetic noise spectra at specific @ and @) points in magnetic domain. (c) Magnetic noise spectra of the sum of the cells,

@ and ®. Inset represents the summation points, @ and ®).
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Micromagnetic Analysis of Thermal Magnetization Fluctuations
in Ferromagnetic Nanowires

Jungbum Yoon and Chun-Yeol You™*
Department of Physics, Inha University, Incheon 402-751, Korea

Younghun Jo and Seung-Young Park

Division of Materials Science, Korea Basic Science Institute, Daejeon 305-333, Korea

Myung-Hwa Jung
Department of Physics, Sogang University, Seoul 121-742, Korea

(Received 16 November 2009, Received in final form 31 December 2009, Accepted 4 January 2010)

We investigate the spin dynamics of the magnetic domain wall using the magnetic noise in the magnetic nanowire structure by
employing micromagnetic simulations. Magnetic noise due to the thermal fluctuations in ferromagnetic materials is related to magnetic
susceptibility and resonance frequency, which are important physical quantities in the study of the spin dynamics. In this study, we
present the magnetic noise of the single domain without magnetic domain wall, and with the magnetic domain wall between two
magnetic domains in ferromagnetic nanowires. It is confirmed that the Kittel equation with simple ellipsoid model with demagnetizing
factor well describe the resonance frequency due to magnetic noise of the single domain. Besides, we find that there is a
distinguishable additional resonance frequency, when a magnetic domain wall exists. It is verified that the additional resonance
frequency is originated from the magnetic domain wall, and it is lower than one of the single domain. It implies that the spins inside
the domain wall have a different effective field.

Keywords : magnetic noise, thermal fluctuation, single domain, domain wall
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