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PhD project
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Multidisciplinary PhD research
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Diffraction study of the garnet inclusions 

X3Y2(ZO4)3

Ca, Fe, Al, Mg, Si, O
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Thin films, Rutgers
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The obscure revolution in crystallography



STAP meeting        Denis Vasiukov |  23rd October 2024 |  Slide 7

Phase relations of Fe1-xO

Li, X., Bykova, E., Vasiukov, D. M., Aprilis, G., ... & Kupenko, I. (2024).

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)

Sinmyo, R. et al. Sci. Rep. 6, 32852 (2016) Haavik, C. et al. Am. Mineral. 85, 514 (2000)

HP-Fe3O4

Fe5O6Fe4O5

Fe7O9
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{311} tropochemical cell-twinning

Vasiukov, D.M. et al. arXiv preprint arXiv:2207.14111, (2022).
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Mössbauer spectra of several oxides at ambient conditions

N = 2 N = 3 N = 4 N = 2,3
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Generic magnetic structure of the N family

Fe4O5 N = 3

Fe5O6 N = 4
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DFT simulations of magnetic structures in Fe4O5 and Fe5O6
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Multi-k problem, GeNi2O4



STAP meeting        Denis Vasiukov |  23rd October 2024 |  Slide 14

Charge-ordering in magnetite below Verwey transition



STAP meeting        Denis Vasiukov |  23rd October 2024 |  Slide 15

Thank you for your 

attention!
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Temperature evolution of Fe4O5 Mössbauer spectra

T = 295 K

T = 165 K

T = 150 K

T = 90 K
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Vortex lattice (VL) in YBCO

𝜆 ≈ 150 nm

𝜉 ≈ 3 nm
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Ground state of stoichiometric FeO
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Algebraic approach to crystallography of modular structures
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MS acquisition in a diamond anvil cell (DAC)
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High-pressure phase transitions of Fe4O5
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