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U(1) gauge-trafo: 

Expansion in  
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stochastic EOM

EOM: Ohm's law

[1] V. Ambegaokar et al. , Phys. Rev. Lett. 48, 1745 (1982)

AES-action for U(1)-phase [1]
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U(1) gauge-trafo: electrical potential

SU(2) gauge-trafo: direction of the magnetization

single domain
Stoner-magnet
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SU(2) gauge transformation

Euler angle representation:

adiabatic approx.

gauge fixing [2]:

[2] A. Shnirman et al. , Phys. Rev. Lett. 114, 176806 (2015)

only keep
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resembles 4 times the U(1)-AES-problem
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Equations of motion

Ohm's law + pumping current
LLG equation + spin torque
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Ohm's law with pumping current and noise

noise correlation close to the stationary solutions at zero frequency

the geometric phase enters through

thermal noise (high T):

shot noise (low T): Fano factor = 1

geometric noise terms add up to the pumping current contribution
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Outlook
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