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Multidisciplinary PhD research
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Diffraction study of the garnet inclusions
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Oxidized iron in garnets from the mantle Ca, Fe, Al, Mg, Si, O
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Thin films, Rutgers
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The obscure revolution in crystallography

distortion mode = Amplitude * polarization vector

Description of a displacive “mode”:

- —
u(atoms)=Q e

‘_\—

amplitude polarization vector

- > — —>
e= ( ej_ :ez :e3 :e4)

. . —» — — —»
normalization: |e,|?+ |e,|%+ |es|2+ 2 |e,4]?=1

(within a unit cell)

displacive type: local variable =atomic displacements

distortion modes: “| order-disorder type: local variable: site occupation probabilities

magnetic type: local variable: atomic magnetic moments
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Phase relations of Fe, O
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Li, X., Bykova, E., Vasiukov, D. M., Aprilis, G., ... & Kupenko, I. (2024). mP4
Monoclinic distortion and magnetic transitions in FeO under pressure and temperature.
Comm. Physics, 7(1), 305.
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Multiplicity of iron oxides at high pressure

Lavina, B. et al. PNAS. 108, 17281 (2011) Lavina, B. and Meng, Y. Sci. Adv. e1400260 (2016)
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{311} tropochemical cell-twinning

Fe,O5 n=3

Vasiukov, D.M. et al. arXiv preprint arXiv:2207.14111, (2022).
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Maossbauer spectra of several oxides at ambient conditions
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Generic magnetic structure of the N family
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DFT simulations of magnetic structures in Fe,O: and Fe:O,

Dalton ™ L OYAL SOCIETY CONDENSED
OF CHEMISTRY MATTER

Transactions -

Magnetic Structure of Fe;O,: Group-Theoretical Analysis
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Multi-k problem, GeNi,O,
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Charge-ordering in magnetite below Verwey transition
LETTER

doi:10.1038/nature10704
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Temperature evolution of Fe,O. Mdssbauer spectra
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Vortex lattice (VL) in YBCO
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Ground state of stoichiometric FeO

American Mineralogist, Volume 87, pages 347-349, 2002 oo

B0 = -

Monoclinic nearly stoichiometric wiistite at low temperatures
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FIGURE 3. Magnetic structure of monoclinic Fe; 4O at 10 K in the
magnetic unit cell @ (magn) = a,, b (magn) = b, and ¢ (magn) = 2¢,,.
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FIGURE 1. Observed and calculated powder neutron diffraction
intensities for rhombohedral Fe, 0O (R3) (L = 1.8857 A).
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Algebraic approach to crystallography of modular structures

ABSTRACT SIMPLICIAL COMPLEX
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MS acquisition in a diamond anvil cell (DAC)
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High-pressure phase transitions of Fe,O.
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