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Detection of spin reversal and nutations through current measurements

J. Fransson and J. -X. Zhu

Measuring single spin is important for several reasons: Various techniques have been suggested:

- Basic science of extreme quantum measurement - MRFM on an individual spin [1]
- Single spin is an object for a qubit - crucial for IR - ESR-STM on molecule [2]

quanfum infOI"ma'l‘ion TeChn()IOgy _ STM on magne'ric Clus'rer's [3]

Single spin measurments require extremely sensitive \
and high resolution equipment.
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Here, we consider theoretical aspects and predictions of single spins
inferacting with tunneling current electrons.

/

Spin located in the tunneling barrier
between ferromagnetic leads.

Spin located on substrate surface
iIn STM measurements.
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field induced by tunneling

a) Polar angle variation of spin S Harmonic bias VO'tage current
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Study the action a) Polar angle variation of S
S = 7{ (TeKr(S(t), ) Kr(S{t), t'))dtdt b) Larmor frequency of S
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on the Keldysh contour C, where
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The conversion 7{} — /_ O:O+ /OO_OO to the upper
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Currents for harmonic bias voltage

a, e) Total current

b, f) Spin-independent contribution

¢, g) Contribution responding to
z-component of S

d, h) Contribution responding to
transverse component of S Sett = SwzwnN + giB / B - 8%dt +05c + 05,

and lower contours and defining the
classical and quantum spins

S¢ = (S"+8Sh/2

S? = S*-§
we have the total action

where the Wess-Zumino-Witten-Novikov term

1
SwozwnN = ? S?. (SC X 8tSC)dt

In the local (Born-Oppenheimer) approximation S¢(t)~ S(t) + (t' —t)S°(t)
- L we find the effective (Landau-Lifshitz-Gilbert) equation for the spin
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a) Polar angle variation of S % _ O‘(t)iz_f < S+ gupS X [Bug + €]
b) Spin motion
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