=2 NUS

K. DI, V. L. Zhang, H. S. Lim, S. C. Ng, and M. H. Kuok National University

: : : : : : of Singapore
Department of Physics, National University of Singapore, Singapore 117551

Spin waves & Brillouin light scattering SW dynamics in the presence of
Spin waves (SWSs) are propagating wavelike disturbances in the DZya|OSh INski i-I\/Ioriya Interaction (DM I)
ordering of magnetic materials [1].
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Band structure of magnonic crystals with defects: Brillouin spectroscopy and
micromagnetic simulations Direct Observation of the Dzyaloshinskii-Moriya Interaction in a Pt/Co/Ni Film
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The interfacial Dzyaloshinskii-Moriya interaction in an in-plane anisotropic Pt(4 nm)/Co(1.6 nm)/
Ni( 1.6 nm) film has been directly observed by Brillouin spectroscopy. It is manifested as the asymmetry of
the measured magnon dispersion relation, from which the Dzyaloshinskii-Moriya interaction constant has
been evaluated. Linewidth measurements reveal that the lifetime of the magnons is asymmetric with respect

Using Brillouin spectroscopy, an observation has been made of the band structures of nanostructured defect
magnonic crystals. The samples are otherwise one-dimensional periodic arrays of equal-width NigyFe,o and cobalt
nanostripes. where the defects are stripes of a different width. A dispersionless defect branch emerges within the
band gap with a frequency tunable by varying the defect stripe width. while the other branches observed are similar to their counter-propagating directions. The lifetime asymmetry is dependent on the magnon frequency,
to those of a defect-free crystal. Micromagnetic and finite-element simulations performed unveil additional tiny being more pronounced, the higher the frequency. Analytical calculations of the magnon dispersion
band gaps and the frequency-dependent localization of the defect mode in the vicinity of the defects. relation and linewidth agree well with experiments.
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Asymmetric spin-wave dispersion due to Dzyaloshinskii-Moriya interaction
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Employing Brillouin spectroscopy, strong interfacial Dzyaloshinskii-Moriya interactions have been

© K.Di*, S. X. Feng?, S. N. Piramanayagam?, V. L. Zhang?, H. S. Lim?, S. C. Ng* & M. H. Kuok* observed in an ultrathin Pt/CoFeB film. Our micromagnetic simulations show that spin-wave non-
: - _ o reciprocity due to asymmetric surface pinning is insignificant for the 0.8 nm-thick CoFeB film stud-
: Spin-wave nonreciprocity arising from dipole-dipole interaction is insignificant for magnon : A : 2 ; ; : ; : 3

. wavelengths in the sub-100nm range, Our micromagnetic simulations reveal that for the ied. The observed high asymmetry of the monotonic spin wave dispersion relation is thus ascribed
. nanoscale magnonic crystals studied, such nonreciprocity can be greatly enhanced via synthetic to strong Dzyaloshinskii-Moriya interactions present at the Pt/CoFeB interface. Our findings should
: antiferromagnetic coupling. The nonreciprocity is manifested as highly asymmetric magnon o ) . . ‘ . 5 TR .. - | o VI
— ; further enhance the significance of CoFeB as an important material for magnonic and spintronic
: dispersion curves of the magnonic crystals. Furthermore, based on the study of the dependence of

: the nonreciprocity on an applied magnetic field, the antiparallel alignment of the magnetizations dppll(.dllon‘s © 2015 AIP Publi S/IHIU 4 el [hllp //dx doi.or ‘-‘/1() 062/1 49071 7%]

: is shown to be responsible for the enhancement. Our findings would be useful for magnonic and
: spintronics applications.



