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Detailed investigation into antiferromagnetic 

resonance spectra of 2D antiferromagnet CrSBr.

Notable dependency of the resonance frequency on the 

orientation of the microwave field due to the 

magnetostatic effect.

ConclusionConclusion

1.  Field dependance 

2. Temperature dependance

 Microwave Field dependance

 Simulation

1.  Antiferromagnetic region 

2.  Ferromagnetic region 

1. Sample
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2. CrSBr

f (GHz) f (GHz)f (GHz)

H=0T H||a axis  1.2T H||b axis  0.5TH||c axis  0.8T

David MacNeill et al. Phys. Rev. Lett. 123, 047204 (2019) 

Weak interlayer coupling GHz resonance frequency

𝑎: intermediate axis
𝑏: easy axis
𝑐̂: hard axis

3. Spin wave in 2D antiferromagnet1. 2D Antiferromagnetic Resonance
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How does spin 
wave mode effect 
spin dynamics in 
2D 
antiferromagnets?

Antiferromagnetic region Ferromagnetic region

Anisotropic 2D antiferromagnet

Different 
microwave 
directions

  hrf⊥a axis      hrf||a axis

Optical spin wave Frequency changes with 
microwave directions

hrf||a axis 

hrf⊥a axis 

hrf||H   uniform FMR mode
hrf⊥H   BVMSW mode

Optical spin wave BVMSW mode BVMSW mode FVMSW mode

𝜔 ∝ 𝑇 − 𝑇

𝑇 = 131.4 ± 0.3 𝐾 
𝛾 = 0.513 ± 0.004.

Optical spin wave

Sample length a↑
foptical wave ↓

Signal line width d↑
Number of foptical wave ↑

Exchange field HE↑
foptical wave ↓

2D antiferromagnet Weak exchange coupling
Magnetostatic effect Optical spin wave

Strong Magnetization + Weak exchange coupling
Magnetostatic wave 


