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The Landau-Zener (LZ) problem is a well-known fundamental prob-
lem, which is not only of great fundamental interests in quantum dy-
namics, but also of extensive applications in quantum state engineer-
ing, quantum interferometry and quantum computation etc. The 
Franck-Condon (FC) principle is a fundamental law in molecular 
spectroscopy and strong spin-orbit coupling (SOC) may induce 
Franck-Condon effects in various systems. We have studied the LZ 
process of a spin-1/2 particle with SOC. We aim to answer two impor-
tant questions: (1) how SOC affects a LZ process? and (2) what sig-
natures of FC effects will appear in a LZ process of SOC?
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