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Plan

1. What are complexoxidesof iron?
AFerritesareperspectiveompounds

ABrief descriptionof structureand physicalpropertiesof
complexoxidesof iron

2. Caring out an experiment

AAdvantage®f neutrondiffraction.
ADiffractometerDN-6 andadditionalequipment
3. Experimental results

ACrystalandmagneticstructureof Zn, .Cu, -Fe, :Ga, 0,
INn wide temperatureange

ACrystalandmagneticstructureof Zn, .Cu,-Fe, :Ga, 0,
INn wide pressurgange

Summary



Complex iron oxides applications

V Significant saturation
magnetization

V High electricalresistivity

V Low electricallosses

V High chemical stability




Structure and properties of complexiron

0: oxygen

oxides

Thespinelstructure(AB,0,) is representety the
densesfacecenteredcubic lattice Metal cations
are distributed between two crystallographic
positions tetrahedral (A-site) and octahedral
(B-site).

The magnetic properties of spinel ferrites is
forming by the exchangeanteractionbetweenthe
electronsof the ionsin the A and B sublattices
Usually, the A - B interaction is the strongest
The A - A interaction is almost ten times
weaker,andthe B - B interaction Is the weakest
The dominant interaction A - B leads to
ferrimagnetic ordering.
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Experimental method:
Neutron Diffraction

ANeutronis sensitivity to the light atoms
suchasoxygen It is give asopportunity
to determine location of oxygen with
precision

AAnother advantage of the neutron is |,
sensitivity to the magnetic structure ¢
anddynamicsof the magneticsubstance FEDE b

AAn important is the high penetrating
power of neutrons, which gives
opportunities for working with high-
pressurecells and devicesfor changing
thetemperatur@nthesample




Experimental method: Neutron
diffractometer DN-6




Experimental methods: High
pressure cells
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Crystal and magnetic structureof ferrite
Zn, Cu, Fe, :Ga, 0,In wide temperature range
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Crystal and magnetic structureof ferrite
Zn, Lu, Fe, Ga, O, In wide pressurerange
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Summary

1. Crystal structure of ferrite Zny;Cuy /€ sG& 50,
presentedyy the normalspinelcubic structurewith space
group Fd-3m, which remains stable in all studied
temperatureand pressurerange The most important
parametersf crystalstructurewereobtained

2. By increasing the temperatureand the pressure, a
gradual suppressionof the magnetic moments of iron
lonsin both A andB crystallographiciteswasobserved
This effect correspondgo a magnetic phasetransition
from theferrimagneticstateto paramagnetione

3. At pressures above 4 GPa a suppression of
ferrimagnetic phase characterizedy rapid decreasef
the Curie temperatureby about 95 K with a pressure
coefficientdT-/dP = -19 K/GPaoccut
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Thank you for attention!

E-mail:
nmbelozerova@jinr.ru

Usedarticle:

Kozlenko D.P, BelozerovaN.M. et al. Neutron diffraction study of the pressureand
temperaturelependencef the crystalandmagneticstructureof Zn, ,Cu, -Fe, :Ga,:0,
polycrystallineferrite// Journalof MagnetismandMagneticMaterials i 2018 T ¢. 44-48.

ournal of Magnetism and Magnetic Materials 449 (2018) 44-48
Contents lists available at ScienceDirect M:-:l:
Journal of Magnetism and Magnetic Materials M;—_

s
journal homepage: www.elsevier.com/locate/fmmm ML

Research articles
Neutron diffraction study of the pressure and temperature dependence @Cmssum

of the crystal and magnetic structures of Zng3CugsFe; sGags04
polycrystalline ferrite

D.P. Kozlenko ®, N.M. Belozerova ™", S.S. Ata-Allah”, S.E. Kichanov®, M. Yehia ", A. Hashhash ", E.V. Lukin 2,
B.N. Savenko”



