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Calculation of AC Stark shift of 5S,, and 5P, , states
of Rb atoms in optical dipole trap
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(State Key Laboratory of Quantum Optics and Quantum Optics Devices ,
Institute of Opio-electronics ,Shanxi University , Taiyuan 030006, China )

Abstract; Based on the two-level and multi-level models, the AC Stark shift of the 5S,,, and 5P, ,, states of
*Rb atoms in an Optical Dipole Trap( ODT) formed by a strongly-focused single Gaussian laser beam is ana-
lyzed and calculated. For performance of molasses cooling of ¥ Rb atoms in the Far-off-resonance Trap( FORT)
by 852 nm Gaussian laser beam, the AC Stark shift of 5S,,F =2-5P,,,F' =3 cycling transition for cooling is
also calculated, results show that the frequency shift has an important impact on the molasses cooling process.
Furthermore, the AC Stark shift of ¥ Rb 5S,,1F =2, m, = +2) and 5P, | F' =3, m, = £3) states versus
the wavelength of the ODT laser is analyzed, which shows that there is no magic wavelength for 55, ,-5P;,
transition of ' Rb atoms in the red-off-resonance condition.
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Fig.1 Strongly-focused Gaussian laser beams and optical dipole trap
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Fig.3 Dipole transitions of ¥ Rb 5S,,, and 5P, ,states in our calculations
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Fig.4 Calculation results of the AC Stark shift of *Rb 5S,,,1F =2, m, = +2) states(a) and Zeeman levels of the ¥ Rb
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