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Exploration of ultra-high speed spintronic devices using antiferromagnets
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The purpose of this study is to understand the antiferromagnetic
magnetization dynamics in the ultra-short time domain and to demonstrate the magnetization reversal
device. First, we investigated the magnetization dynamics of antiferromagnetic materials such as NiO

and a -Fe203, and found that the resonance frequency and damping constant, which are important for
understanding the magnetization dynamics, can be controlled depending on the crystallinity and
cation substitution elements. Second, we devised a photoconductive switch which generates and
injects a picosecond current pulse into the antiferromagnetic element to reverse the magnetization.
The magnetization reversal has not been clearly captured yet. Meanwhile, some issues have been
identified regarding the optimization of the photoconductive switch and the current pulse
introduction method. The research will be continued to achieve the goals.
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