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Motivations

» Shaping spin wave beams in continuous layers
Design 3 demonstrators of curvilinear microwave antennae

» Diffraction model for all spin wave modes
Efficient tool to map the Near-Field Diffraction (NFD)
patterns of any shape of spin wave antennas [1]
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» 2D discrete mapping with SW spectroscopy [2,3]
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In the (X,y,z) frame

» Comparison Model and MuMax3 (8 = 0, out-of-plane)

Circular antenna (% arc ; R=10um ) - No anisotropy - Only n=0 mode
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« Dipolar: hy(¢,¢,t) = hy(§)el@t=*0 Green function in (§,1,¢) [5]

L —
STICC (B = = [, €808 my,© Gy(€ = € mip, @) [ Wb =
2

Lj

LIMT- Atlantique
Département Micro Ondes,

2Lab-STICC - UMR 6285 CNRS,
Technopole Brest-Iroise

g 02 —>
- Exchange: hy(k) = A? (@_ kz)m

G,y Obtained from a change of frame (§1,0) = (x,y,z)

2

Thin YIG film 30nm: p,M=198mT —A_ .=4pJ.m?1 - o=7.5 104 — K,=4.88 kJ.m3

f=5.15GHz — pYyH. ;=308 mT
2.5

2
5
_ 1.5
5 o0
>
1
-5
0.5
-10 0
p -10 -5 0 5 10 10 5 0 5 10
2 S
Pcos“¢® 2stgb sl X [um]
P
—sin2¢ P sin®¢
= = 1 (0, +iaw + wy NSO —iw + wyNY°
N = hey mmmy — (77907 onlae THOTOulay () (1)
— "lexc . = : = =
Wy iw 4+ Wy NGy O + iaw + wy NG, )\ hy

cosssis s pesicedex @ Measuring Interference patterns of curvilinear antennas

3 University of Delaware
Dept. of Physics and Astronomy
Newark, Delaware, USA

» Concentric vs straight antennas
Comparing straight and curved antenna of same length L = -
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» Young-2Slits Emulate two apertures of circular waves
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Probes across the focal point (x=0) & along the x-axis (y=0)
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straight and curved antenna well
explained with near-field diffraction
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» Excellent agreement between a NFD model and MuMax3 simulations
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» Exploration of multiport spin wave interferometric devices [6,7]
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Amplification follows #i(R) = VR e lau

W max at R=L,/2: f(Lys/2) & /Laze/2
up to a factor 10 (R=80um, f=2GHz)
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