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Introduction and background Ex.) Spin-Hall effect
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SO-coupling is originated from a relativistic

particle in an electromagnetic field
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Nuclear physics :
Ex.) magic number of a nucleus = ===
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SO-coupling is intrinsic in a system
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—) [ It’s tunable in cold atom system ]




Introduction and background

SO-coupling in ultra-cold atom system

Lin, YJ., Jiménez-Garcia, K. & Spielman, I. Spin—orbit-coupled
Bose—Einstein condensates. Nature 471, 83—-86 (2011).
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The coupling is realized by lasers in ultra-cold atom system " .
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Introduction and background A

The spin relaxation mechanism by SO-coupling

%Ex.) NMR ( magnetic field + spin-spin mteractlon)] s

Spin relaxation * - * A transition with spin-flip

[Bias (magnetic field) ] + [Interaction between spin and other degrees of freedom

Spin precession and relaxation

in the magnetic field
The mechanism by SO-coupling

M. |. D'yakonov, V. I. Perel, 1971b, Fiz. Tverd. Tela 13, 3581,
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\ Momentum is time-dependent due to scattering

, ' ‘ ' In the case that the momentum relaxation scale

is shorter than the spin precession time scale




