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Currently, there is great interest in utilizing the optical dipole force (ODF) to trap single neutral atoms for  quantum 

information processes.  One issue that arises when using the ODF is that the atomic energy levels experience quantum 

number dependent energy shifts. Precise knowledge of these so called AC-Stark shifts is necessary for spectroscopic 

interrogation of the trapped atoms and use of the atoms as quantum bits.  Here we present a theoretical calculation of 

these shifts as they pertain to our experimental setup. We describe our formalism and discuss how these shifts affect the 

fluorescence rate of the trapped atom(s) and accurate atomic state detection. We also report on our experimental 

progress towards measuring these shifts in our setup.  
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