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Measurements of electron interaction at the interface
between nitrogen-containing aromatic organic
molecules and a metal surface
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Detailed geometric and electronic structures of high
valent metal complexes and their reactivity
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The study of the mechanism of the AICuFe quasicrystal formation
via time resolvedXRD and time-resolved DXAFS
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Magnetic anisotropy and local crystal structure

affected from Jahn-Teller distortion induced by Cu2+

lons in spinel ferrites
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Currently, there is a rising demand for high performance permanent magnet for
industrial applications. Many researches are being carried out to develop novel
high magnetic anisotropy (MA) material to plug the gap between the high
-performance rare-earth permanent magnets and the cost-effective ferrite
magnets. Cobalt ferrite (CFO) exhibits large MA under certain symmetry
reduction conditions. Extraordinarily large Ky of 1.5 Merg/cm® was reported
in epitaxial CFO thin films [ with tetragonal distortion (c/a<1). For bulk
production, nanoparticles of the spinel ferrite compounds with lattice distortion
are suitable, rather than the thin films. The introduction of lattice distortion via
Jahn-Teller (JT) effect by substituting Cu?* ion in the B-sites of FesOa particles
has been proposed!?. We report the effect of Co?* content substitution x to the
tetragonalization of Cui.xCoxFe204 particles and the effect on the structural and
magnetic properties. The CuixCoxFe204 (x = 0 — 0.2) particles were prepared by
coprecipitation and flux methods. Precipitates obtained by coprecipitation were
mixed with KBr flux and heated at 850°C for 3 h to grow sub-micron sized
particles. The particles were then subjected to heat treatment at 900°C for 2 h.
XRD patterns confirmed the tetragonal distortion in particles with Co content x
< 0.15. The saturation magnetization Ms showed an increasing tendency with X,
which is expected from the high magnetic moment of Co?*. The coercivity Hc
showed an increase with x up to x = 0.1, then decreases with x above this value.
Maximum coercivity Hc = 2200 Oe obtained for x = 0.1 is attributed to the high
anisotropy from the activated magnetoelastic effect of Co?* due to JT distortion.
To investigate the origin of high anisotropy, we measured the x-ray absorption
spectra (XAS) and analyzed the spin-orbital moment from the x-ray magnetic
circular dichroism (XMCD) spectra of the x = 0.1 sample.

[1] Niizeki et al., Appl. Phys. Lett., 103, 162407 (2013).
[2] Latiff et al., IEEE Trans. Magn., 53 (1), 9400104 (2017).
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X-ray crystal structure analysis of membrane-bound terpene cyclase
involved in biosynthesis of filamentous fungus-derived meroterpenoids
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Feasibility study on evaluation of sample elasticity
by x-ray phase-contrast imaging
-For soft tissues and soft materials-
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