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Abstract
From the non-U 1 invariance of the atom-dimer conversion system we generalized the definition of fidelity to this
nonlinear system. By making use of the adiabatic fidelity we investigated the dynamics and adiabaticity of the atom-dimer
conversion system in a stimulated Raman adiabatic passage STIRAP . We found that the adiabatic fidelity for the coherent
population trapping state or dark state as the function of the adiabatic parameter approaches to unity following a power law. The
power exponent however is much smaller than that predicted by the linear adiabatic theorem. We further discuss how to
achieve higher adiabatic fidelity for the dark state through optimizing the external parameters of STIRAP and hence to optimize the

adiabaticity of the system and obtain high conversion efficiency.

Keywords atom-dimer conversion system dark state stimulated Raman adiabatic passage adiabatic fidelity
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