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Spin Relaxation Mechanisms

(1) D’'yakonov-Perel’ (DP) mechanism

spin precession in random effective magnetic field
due to

+ B = 0 spin splitting
+ momentum scattering

(2) Bir-Aronov-Pikus (BAP) mechanism

spin-flip scattering of electrons by holes due to

+ occupied (!) hole states
+ electron-hole exchange interaction « oe - oy,
+ spin-orbit splitting of the valence band

(3) Elliot-Yafet (EY) mechanism

spin-flip scattering of electrons due to

+ k- p coupling between conduction and
valence band states

+ spin-orbit splitting of the valence band

+ momentum scattering
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Spin Precession

e time evolution of a spin-1/2 state |x)

. d _h B
e consider S = (X|o|X)

S = (X|o|x)+ (x| |X)

5 (X|[o - 2,07 |x)

= (X|o|X) x Q2

= S=S><Q
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Dyakonov-Perel
Spin Relaxation

random walk:
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Tuning DP Spin Relaxation

(a) [001] surface
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Dyakonov-Perel Spin Relaxation (3)
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