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Motivation: Mesoscopic Stoner Instability
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Motivation:

•Dots close to Stoner regime
•Small ferromagnetic dots (super-paramagnets)
•1-D and 2-D arrays of dots

Vision: description in terms of slow 
collective variable: magnetization  �M(τ)
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LLG equation



Universal Hamiltonian 
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Coulomb part
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Coulomb part
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R ∈ U(1)
R(τ + β) = R(τ)
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Exchange part
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Rotation
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Adiabatic expansion, 0-th order

Stoner instability 
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Role of disorder
n̄ = νΦ0
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Integrating over Berry’s phase
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Integrating over Berry’s phase
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Effective Potential
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Cartesian coordinates
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Open dot, AES action
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Tunneling expansion
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Tunneling expansion
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Problem with gauge invariance
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Gauge invariant approach
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Gauge invariant approach
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Gauge invariant AES action

gauge fixed
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Conclusions

• Adiabatic Berry phase action reproduces 
the partition function (susceptibility) of a 
closed dot close to Stoner instability 

• Open dots, AES action, gauge invariance 
important, Gilbert friction


