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Fig. 1. Switching maps for the rectangular film with pulse amplitudes
(x axis) and durations (y axis). The bright region indicates that the
magnetization was switched to the —x direction and the dark region
indicates that the magnetization was not switched after relaxation. The
film’s (a) thickness was 2 nm and (b) 4 nm.
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Fig. 2. Evolution of the M./M, values of the rectangular films with (a)

2 nm and (b) 4 nm with pulse amplitudes. The instant value of the at

M,/M; the moment of termination of the pulse fields is shown in the
figure.
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Fig. 3. Changes in spatial distribution of the magnetization with time
for the rectangular films with a thickness of (a) 2 nm and (b) 4 nm.
The arrow represents the magnetization direction. The pulse
amplitude was 60 mT and the duration was 500 ps (the static
transverse bias was 0.5 mT).
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Fig. 4. Switching maps for the elliptical film with pulse amplitudes (x
axis) and durations (v axis). The bright region indicates that the
magnetization was switched to the —x direction and the dark region
indicates that the magnetization was not switched after relaxation. (a)
thickness was 2 nm and (b) 4 nm.
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Fig. 5. Evolution of the M/M, values of the elliptical films with (a)

2 nm and (b) 4 nm with pulse amplitudes. The instant value of the at

MM, the moment of termination of the pulse fields is shown in the
figure.
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Fig. 6. Changes in spatial distribution of the magnetization with time
for (a) the rectangular film and (b) the elliptical film with a thickness
of 2 nm. The arrow represents the magnetization direction. The pulse
amplitude was 60 mT and the duration was 500 ps (the static
transverse bias was 0.5 mT).
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Magnetization Reversal Behavior of Submicron-sized Magnetic Films in Response
to Sub-ns Longitudinal Field Pulses Along the Easy Axis
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Maierials Science and Engineering, Yonsei University, 134 Shinchon, Seodaemun, Seoul 120-749, Korea
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We simulated the magnetization reversal behavior of submicron-thickness magnetic films by applyving pulses of sub-ns-long
durations and amplitudes along the easy axis. The films were rectangular and elliptical NigFeny, and their thickness was 2 mm and
4 nm. We observed diftferent behaviors depending upon the shape and thickness of the films and found a normal non-switching in
regions in which we expected complete switching after relaxation. In the elliptical film, the non-switching regions were found to be
random and to be widely distributed throughout the switching map. The strong demagnetization field along the z-axis, the film
thickness direction, is likely responsible for this abnormal behavior. In the rectangular film, the abnormal non-switching regions were
less distributed than they were in the elliptical film due to edge domains resulting from the small AZ or demagnetization field during
the switching. Our simulation confirms that large demagnetization is detrimental to the ultra-fast magnetization reversal of magnetic
ultra-thin films.
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