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[Title] The Culture Method of Mesenchymal Stem Cells derived from Bone Marrow in Xenopus
laevis
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[Title] Development of biomedical applications using cocoon shell
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[Title] Isolation of Si short-lived species ~Uetilization of ubiquitous element Si for investigation of
new materials~
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[Title] Bio-based surfactant synthesis catalyzed by porous resins
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[Title] Sperm epigenomes: the roles and applications
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[Title] Study of the biosynthesis of natural toxins by chemical methods
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[Title] Identification of interacting proteins of Solo, involved in mechanotransduction, using the
BiolD method
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[Title] Protein quality control in the endoplasmic reticulum; from proteostasis to pathology
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[Title] Time and spatial evolution of spin-orbit torque-induced magnetization reversal in W/CoFeB/MgO



structures
[#98%] Spin-orbit torque (SOT) induced magnetization switching offers a promising writing scheme of

information for nonvolatile spintronics devices [1-3]. In order to understand the time and spatial evolution of
magnetization during switching in detail, we here investigate SOT-induced magnetization switching in
W/CoFeB/MgO structures with various dot diameters D using pulsed current with various widths z[4]. In the
large device (D = 3500 nm), switching mode changes from probabilistic, full/none switching to partial
switching with reproducible degree as = decreases from 500 ns to 5 ns. The probabilistic switching at == 500
ns suggests that the probability of switching reflects the probability of nucleation. Since no partial switching is
observed in this case, 500 ns is considered to be long enough for domain wall(s) to sweep and reverse the
whole dot. On the other hand, the partial and reproducible switching observed at = = 5 ns suggests that the
domain wall(s) cannot sweep through the whole dot due to a limited speed of domain wall although the pulsed
current is large enough to induce the nucleation with 100% probability. As D decreases from 3500 nm to 700
nm, switching behavior does not change significantly, suggesting multiple nucleation taking place and domain
walls propagating only in small areas among the nucleation sites. In contrast, devices with further reduced size
(D =120 nm) show only probabilistic, full/none switching, indicating that nucleation governs the switching.
[1] I. M. Miron et al., Nature 476, 189-193 (2011). [2] L. Liu et al., Science 336, 555-558 (2012). [3]
S. Fukami et al., Nat. Nanotech. 11, 621-625 (2016). [4] C. Zhang et al., Jpn. J. Appl. Phys 57,
04FNO02 (2017).
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[Title] How animals maintain their unique proportions?
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[Title] Synthesis of functionalized macrocyclic aromatic hydrocarbons
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