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Motivations

» Miniaturization of non-reciprocal devices
Integrate circulators, isolators, and phase shifters in
today’'s communication systems [1,2]

» Shaping non-reciprocal spin wave beams
In a continuous thin YIG film using chiral coupling
from nanowire arrays [3]
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» High k-vector magnon spectroscopy

» VNA SW Spectroscopy [4,5]
Mapping (f,H) of self- and mutual inductance spectra
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Chiral coupling between FMR-dynamic
dipolar field of Py-NW (h,) and high k-vector

Mag= 277KX WD = 8.0 mm EHT = 10.00 kV
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Aperture Size = 30.00 pm

t=55nm thin YIG film / Nigy,Fe,, nanowires (NW):
L=10pm, w=300nm, a=500nm / 80nm Au-antennas

magnon modes (k,, 2"7”) in YIG:

Chirality due to circular polarization of h

Perfect non-reciprocal transmission of spin wave beams

1
Sij = Zijj > AL;j: AL;i(f,H) = 77 (Zii(f,H) — Z;;(f, Hyer)
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—> Partial non-reciprocity

» Field dependence of modes features (4, fres, fosc)

(Ak = ki — k% = 5.3 rad/um < 27” = 12.5 rad/um)

High wave vector spin wave spectroscopy
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» Unidirectional transmission of 10um wide spi

» Miniaturization of NWA complicates the SW s
efficiency, iInhomogeneous static field
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n wave beams up to 77 rad.um™1! in [9,20] GHz frequency range

pectroscopy analysis : modes selection, non-monotonous coupling

MMM November 2022 Minneapolis


mailto:vincent.vlaminck@imt-atlantique.fr
mailto:loic.temdie-kom@imt-atlantique.fr

