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

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

► Diffraction model for in-plane spin-wave modes
Efficient tool to map the Near-Field Diffraction (NFD) 

patterns of any shape of spin-wave antennas [4]
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► Validation of NFD model for in-plane mode for thin film ⇒ Caustic beam excitation from point-like excitation   

► Powerful tool to explore constriction shapes for spin-wave beamforming

► Upgraded needed for NFD model to obtain non-reciprocal thickness profile of the diffraction patterns 

Caustic beam definition 
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Near-Field diffraction model for in-plane magnetized films

Motivations

 Kalinikos’s approach to express 𝒎 𝒖,𝒗, 𝒕 [5]

 Thickness dependence tYIG= 𝟐𝟎𝟎 𝒏𝒎

Conclusions

August 2023

SOS MAG

Thomas Jefferson 
Magnon

Interferometry

𝑴𝑨𝑮𝑭𝑼𝑵𝑪

ന𝑁𝑑𝑖𝑝
00 =

1 − 𝑃 0
0 𝑃 𝑠𝑖𝑛2𝜙⇒

𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓𝑟𝑎𝑚𝑒
(𝜉, 𝜂, 𝜁) ⇒ (𝑥, 𝑦, 𝑧)

 Anisotropic dispersion ⟹ Caustic beam when
𝒅𝟐𝒌𝒗

𝒅𝒌𝒖
𝟐 = 𝟎

1

𝜔𝑀

𝛺𝑘 + 𝑖𝛼𝜔 + 𝜔𝑀
ന𝑁𝑑,𝑥𝑥
00 −𝑖𝜔 + 𝜔𝑀

ന𝑁𝑑,𝑥𝑦
00

𝑖𝜔 + 𝜔𝑀
ന𝑁𝑑,𝑦𝑥
00 𝛺𝑘 + 𝑖𝛼𝜔 + 𝜔𝑀

ന𝑁𝑑,𝑦𝑦
00

𝑚𝑥

𝑚𝑦
=

ℎ𝑥
ℎ𝑦

ന𝝌−𝟏 𝒎 = 𝒉𝒆𝒙𝒄𝒊𝝎𝒎 = −𝜸𝝁𝟎𝑯𝒆𝒒𝒖𝒎× 𝒖𝒛 + 𝜸𝝁𝟎𝑴𝒆𝒒𝒖𝒉 × 𝒖𝒛 − 𝜶 𝒊𝝎𝒎× 𝒖𝒛

• (x,y,z) 𝑴(𝒓, 𝒕) frame ⟹ Linearizing LLG

𝒎(𝒖, 𝒗, 𝒕) = 𝒆𝒊𝝎𝒕ඵ
−∞

+∞

𝒅𝒌𝒖𝒅𝒌𝒗 ന𝝌 𝒌𝒖, 𝒌𝒗 . 𝒉𝒆𝒙𝒄 𝒌𝒖, 𝒌𝒗 𝒆−𝒊(𝒌𝒖𝒖+𝒌𝒗𝒗)• (u,v,𝝃) Lab frame - antenna orientation ⟹ 𝐹𝐹𝑇−1{𝑚(𝑘)}

Direct excitation of caustic beams in extended thin films from sharp constriction in stripline
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Caustic beam angle adjustable with frequency  
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• (𝝃, 𝜼, 𝜻) SW Propagation frame ⟹ dynamic dipolar field ℎ𝑑 ξ from Green functions [6]
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