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Rashba spin-orbit coupling
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• Fermi golden rule 𝑤 =
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• Frank-Condon vibrational model

𝑤 =
2𝜋

ℏ
ψ3 𝐻𝑠𝑜𝑐 ψ

1 2
1

4𝜋λ𝑅𝑇
exp −

∆𝐸 + 𝜆 2

4λ𝑅𝑇
, λ 𝑖𝑠 𝑀𝑎𝑟𝑐𝑢𝑠 𝑟𝑒𝑜𝑟𝑔𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑒𝑛𝑒𝑟𝑔𝑦

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

Displacement in Pb and I can change 
the Rashba splitting

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



Large MR due to long lifetime carrier
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