AIP Advances ARTICLE scitation.org/journaliadv

Maghnetic properties of polycrystalline Y-type
hexaferrite Ba, 4 SrxNiz(Fey.yAly)120,;
using Mossbauer spectroscopy

Cite as: AIP Advances 10, 015204 (2020); doi: 10.1063/1.5130045 A th @
Presented: 5 November 2019 - Submitted: 10 October 2019 - Rt
Accepted: 30 November 2019 « Published Online: 6 January 2020 '

Jeonghun Kim, ' Hyunkyung Choi, " and Chul Sung Kim*'

AFFILIATIONS
Departrment of Physics, Kookmin University, Seoul 02707, South Korea

Mote: This paperwas presented at the g4th Annual Conference on Magnetism and Magnetic Materials.

glcskim@kookmin.ac.kr

ABSTRACT

Synthesis of the polycrystalline Ba, ;51 Ni;(Fe; yAly )12 05 (%= 0.0, 1.5, v = 0.00, 0.01, and 0.03) was accomplished by employing the polymer-
izable complex method. The samples were investigated for the crystallographic and magnetic properties by x-ray diffraction (XRD), vibrating
sample magnetometer (VSM), and Missbauer spectrometer. Based on the results of the refined XRD patterns, all samples were confirmed to
have a rhombohedral structure with space group R-3m. Moreover, six distinguished sublattices were identified, which were four octahedral
sites (18hvi, 3bvi, 6cvi, and 3avi) and two tetrahedral sites (6orv™, 6orv). The lattice constant of @ and co decrease via Sr, Al substitution
because the ionic radius of Sr™ (1.12 A) is smaller than that of Ba™ (1.34 A), and the ionic radius of Al (0.535 A) is smaller than that of
Fe' (0.645 A). The zero-field-cooled (ZFC) measurement was applied at 100 Oe between 4.2 and 295 K and it revealed the spin transition
temperature (Ts). Substitution of Sr ions increased Ts. Al ions were further substituted after the substitution of Sr ions, and Ts increased
above room temperature. The Mossbauer spectra fit six distinguish sublattices: 18hv1, 3bvi, 6aiv, 6av ™, 6¢vi, and 3avi. The isomer shift of all
samples indicated that the charge state of Fe ions is Fe'*. The Massbauer spectra obtained with respect to temperature change confirmed the
changes in the magnetic hyperfine field curves at Ts.
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