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Intersystem crossing (spin flip rate)
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So to get larger transition rate, we need larger spin-orbit coupling and smaller energy splitting.
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Long carrier lifetime due to Rashba splitting

Figure 1. Diagram of Rashba bands and the electron transport path.
The cyan and orange arrows indicate the directions of the spins. The
spin texture ¥ indicates spin vortex direction with its signs
characterizing spin rotation in “clockwise” (¥ = —1) and “counter-
clockwise” (y = +1). After absorbing the photons, the excited electrons
on conduction bands C,_.; and C,__, will quickly relax to C,._, band
minimum due to the inelastic phonon scattering. Similarly, the holes
will quickly relax to the V,_,; band maximum. However, the radiative
recombination of C,__; — V,_,, is a spin-forbidden process due to the
opposite spin states they have. Moreover, the minimum of C,__, band
and the maximum of V,_., band are located in different positions in
the Brillouin Zone. This creates an indirect band gap for
recombination, which further slows down the recombination process.
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Displacement in Pb and | can change
the Rashba splitting

Fan Zheng, Nano lett. 2015, 15, 7794-7800



Large MR due to long lifetime carrier
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