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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 (7' )

LLG equation

= = !
e et s e
X T X =7




Universal Hamiltonian
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Coulomb part
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Hubbard-Stratonovich

e E
Sy o = /dT Z U, [—0r — €q + p — id(T)] ¥y -1 (T) No

O = 8%

b
= :
S¢:Ztrln(—37—ea+u—igb)—/dT 2 1o Ny
(87 0 = =




Coulomb part
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Exchange part
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Non-Abelian
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Rotation
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Adiabatic expansion, 0-th order

O (1) large and slow
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Role of disorder
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Adibatic, Expansion, 1-st order
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Disorder unimportant

Berry'’s phase
WZNW action




Integrating over Berry’s phase
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Integrating over Berry’s phase

S A2 —5@(@0) |

O

Z x / dPodmd; exp

0

131]{12_1

b

il

22 /dT(l — cos )¢
0

E 5(13(2)_

V

4J* |

X

=857 = S5O0,

Pauli

12 6F = 1 )2

Curie




Ettective Potential
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Cartesian coordinates s,

G.Murthy, Phys. Rev. B 77, 073309 (2008)
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Open dot, AES action
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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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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
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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



