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Shaping non-reciprocal caustic
spin wave beams In magnetic flims

Motivations

» Non-reciprocal magnonic devices
Miniaturizing isolator, circulator, delay lines

» Shaping spin-wave beams in extended layer
Development of magnon interferometric devices [1-3]

Authors » Diffraction model for in-plane modes
: Efficient tool to map the Near-Field Diffraction (NFD) E
1,2 E
Vl_ncent VLAMINCK patterns of any shape of spin-wave antennas [4] kS
Dinesh Wagle3, S
: 4 . . .
Daniel STOEFFLER NFD model for in-plane magnetized films
Matthieu BAILLEUL" < Kalinikos’s approach to express m(u, v, t) [5,6]
Benjamin JUNGFLEISCH3 PP P V2 IS
Loic TEMDIE*= - (§,m,) SW propagation frame
Vincent CASTEL!?2 ) L B B 1_p 0
M()jtaba T. Kaﬂ:aSh3, hd(‘z) — f_zi ny(f - 6’) TT{(SEI) d€, — _Ndipm : Nc(l)lop — ( 0 P Sin2¢ ) _
Yves HENRY 4 e s(e_¢ - S
_ - ) »—0( —¢") 0 iGg )\ change of frame » =
Hicham Majjad* Gene(§— ') = 0 0 0 |EnD=yz  (P=1-0)
Affiliations o 0 T
. (x,y,2) M(% t) frame = Linearizing LLG
STI CC L , +iaw + a)Mlvggcx —lw + a)Mlvggcy (mx) B (hx) -
Wy iw+ wyNJ9, O+ iaw + wy NS, J\™/  \hy =
1 IMT— Atlantique_
bepartement Micro Ondes, . (u,v,§) Lab frame - antenna orientation = FFT~1{m(k)}
2 Lab-STICC - UMR 6285 CNRS, - 0 m

Technopole Brest-Iroise

CS83818, 29238 Brest Cedex 03 u [um]

“Point-like” excitation + (h;,, h,,;)

i = N
T?l(u, v, t) — eiwt jf dkudkv )?(ku: kv)hexc e—lk.‘r

— 00

Chiral Caustic beams from a nanoconstriction
 “DE-like” configuration (Tiin 1 ﬁeq)
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» NFD model: excellent agreement with MuMax3
= Efficient method to study spin wave beamforming

» Experimental demonstration of a direct excitation of
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non-reciprocal caustic beams

» Non-reciprocity governed by chiral coupling
= combination of h;,, h,,; both transverse to H,,;

» Beamforming related to constriction shapes & sizes

» Steerable single beam throughout frequency range
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