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Take home message: The enhancement of the damping in 
antiferromagnet without requiring an increased Gilbert 
parameter is observed. In dynamic analysis, the phase 
delay is found to be of great importance. On the other 
hand, level attraction of the resonance frequency may
count for the amplification of effective damping.

Antiferromagnet resonance(AFMR)
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Resonance frequency
Real part(procession)

𝑅𝑒 𝜔 = ± 𝜔𝐴(𝜔𝐴 + 2𝜔𝐽)

Imaginary part(damping)

𝐼𝑚 𝜔 = +𝛼 𝜔𝐴 + 𝜔𝐽

Enhancement of Effective damping
Dissipation per period, calculated by 𝐼𝑚 𝜔 /Re(𝜔)
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≫ 𝛼,

as 𝜔𝐽 ≫ 𝜔𝐴
while the fluctuation dissipation theorem is correct 

with usual Gilbert parameter

Phase delay

When Gilbert damping is considered, the phase 
difference between two sublattice is no longer 𝜋, 
but with a small delay which is equal to  𝛼.
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Procession: 
𝜃1𝜔𝐴 + 𝜃1 − 𝜃2 𝜔𝐽

𝜃1
= 𝜔𝐴 + 1 − 𝜂 𝜔𝐽

= 𝜔𝐴(𝜔𝐴 + 2𝜔𝐽)

= 𝜔0

It is almost the same for 
both cases.
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𝑚1will process around the dot and Ƹ𝑧 axis(with damping/without damping)

Damping: apart from the Intrinsic damping from the Gilbert 

term, the exchange coupling will provide a damping like 
torque(m1 will process around the purple bar)

𝜃1𝜔0𝛼 + 𝛼𝜃2𝜔𝐽
𝜃1

= 𝛼𝜔0 + 𝛼𝜂𝜔𝐽 = 𝛼(𝜔𝐴 + 𝜔𝐽)

Level Attraction and non-Hermitian Hamiltonian 
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With 𝑢𝑗 = 𝑚𝑗
𝑥 + 𝑖 𝑚𝑗

𝑦

Effective Hamiltonian 𝑯. 

While 𝑯† ≠ 𝑯, the non-Hermitian mechanics predicts the 
level attraction.

The resonance frequency is decreased compared to 
uncoupling case(an assumption that the off-diagonal term is 
set to be 0).

The damping term remains the same.

Reduction of frequency 
Enhancement of Effective damping
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