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报告摘要 Abstract 

The technique of “shortcuts to adiabaticity” plays an increasingly important role in quantum computation and other 

novel quantum technologies being fundamentally based on quantum operations, such as quantum simulation and 

quantum thermodynamics. In this talk, I will present our recently experimental results of stimulated Raman shortcut-to-

adiabatic passage and theoretical scheme of universal shortcut-to-adiabatic geometric quantum gates. Double coherent 

stimulated Raman adiabatic passages (STIRAPs) have been developed to realize high-fidelity and robust state transfer 

[1]. Through shortcuts to adiabaticity, we experimentally speed up the STIRAPs [2], which inherits the merits of 

robustness and high fidelity. In order to speed up the adiabatic holonomic quantum computation and suppress the 

collective dephasing, we propose a simplified scheme to realize nonadiabatic holonomic quantum computation in 

decoherence-free subspaces [3]. Exploiting the concept of shortcuts to adiabaticity, we propose a scheme to implement 

high-fidelity, fast, robust and universal geometric quantum gates [4], which requires only a minimalistic qubit and one 

control field for its realization. Furthermore, we show that shortcuts to adiabaticity can be applied to improve the 

performance of atomic interferometer [5].                     
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