
7/27/2021 Temperature dependent resonant microwave absorption in perpendicular magnetic anisotropy epitaxial films of a spinel ferrite: Journal of …

https://aip.scitation.org/doi/full/10.1063/1.5099149 1/5

 MENU SIGN IN/REGISTER 

 Journal of Applied Physics

HOME BROWSE MORE 

 No Access

Published Online: 26 June 2019

Accepted: June 2019

Temperature dependent resonant
microwave absorption in perpendicular
magnetic anisotropy epitaxial films of a
spinel ferrite
Journal of Applied Physics 125, 243903 (2019); https://doi.org/10.1063/1.5099149

Home > Journal of Applied Physics > Volume 125, Issue 24 > 10.1063/1.5099149

 NEXT  PREV

  PDF | CHORUS

https://images.scitation.org/redirect.spark?MID=176720&plid=1497943&setID=372137&channelID=5863&CID=544423&banID=520416315&PID=0&textadID=0&tc=1&matches=%5B%22P3428P1866%22%5D&mt=1627386805049053&sw=1920&sh=1080&spr=1&hc=fbf0a0f6ef570c36f369baca802475d2c52da633&location=
https://aip.scitation.org/action/showLogin?uri=%2Fdoi%2Ffull%2F10.1063%2F1.5099149
https://aip.scitation.org/action/showCart
https://aip.scitation.org/
https://aip.scitation.org/journal/jap
https://aip.scitation.org/journal/jap
https://aip.scitation.org/toc/jap/current
https://doi.org/10.1063/1.5099149
https://aip.scitation.org/
https://aip.scitation.org/journal/jap
https://aip.scitation.org/toc/jap/125/24
https://crossmark.crossref.org/dialog?doi=10.1063%2F1.5099149&domain=aip.scitation.org&uri_scheme=https%3A&cm_version=v2.0
https://aip.scitation.org/doi/full/10.1063/1.5099156
https://aip.scitation.org/doi/full/10.1063/1.5096862
https://aip.scitation.org/doi/pdf/10.1063/1.5099149
https://aip.scitation.org/doi/am-pdf/10.1063/1.5099149


7/27/2021 Temperature dependent resonant microwave absorption in perpendicular magnetic anisotropy epitaxial films of a spinel ferrite: Journal of …

https://aip.scitation.org/doi/full/10.1063/1.5099149 2/5

Department of Physics, Morgan State University, Baltimore, Maryland 21251, USA

Air Force Research Laboratory, Materials and Manufacturing Directorate, Wright-Patterson Air

Force Base, Ohio 45433, USA

Azimuth Corporation, 4027 Colonel Glenn Highway, Suite 230, Beavercreek, Ohio 45431, USA

Author to whom correspondence should be addressed: Ramesh.budhani@morgan.edu

R. C. Budhani , Sergey A. Basun , Michael E. McConney ,  Dean R. Evans ,  Michael R.

Page , and Brandon M. Howe

Hide Affiliations

 

ABSTRACT

We report on the temperature (T), magnetic field (μ H), and angle (Θ, Φ)

dependent resonant absorption of X-band microwaves in spinel ferrite

epitaxial films subjected to two distinct states of growth strain. The polar

angle (Θ) dependence of the resonance field (H ) in films with ∼0.5% ab-

plane expanded unit cell establishes a distinct perpendicular magnetic

anisotropy (PMA). The anisotropy field (H ┴) for Θ = 0° increases

monotonically on lowering the temperature from 300 K to 90 K following

the behavior of the saturation magnetization (M ) keeping H ┴/M  ≈ 1. The

narrow resonance linewidth (μ ΔH ┴ = 3.7 mT at 300 K) and its negligible

(±0.3 mT) variation with temperature establish the magnetic softness of

these PMA films. The dependence of H  on Θ, Φ, and T in films subjected

to compressive stress shows in-plane cubic anisotropy whose strength is

nonmonotonic in temperature. The ∼2.0% compression of the unit cell

basal plane also appears to accentuate noncollinearity of sublattice

magnetization of such films as indicated by the T-dependence of ΔH . The

thicker films with PMA display spin wave resonances whose position allows
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determination of the spin wave stiffness constant together with

independent determination of H ┴. The resonance characteristics of the

PMA films qualify them as potential candidates for frequency agile

microwave devices and magnonic circuit elements.
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