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6.2 Estimation of the a.c. Stark shift in a Strontium

dipole trap

The magnitude of the a.c. Stark shift can be estimated by
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where Ω2 is the Rabi frequency squared
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with Isat = ~ωΓ /(2σ(ω)) - the saturation intensity that can be calculated from the

absorption cross-section
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Hence, we get
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where the Lorentzian line shape gH(ω) has been replaced by its explicit expression. For

a typical Strontium setup, where

• Γ ≈ 2π · 7.4 KHz

• ω0 ≈
2πc

689 nm
≈ 2.7 · 10151/s

• ω ≈
2πc

1064 nm
≈ 1.8 · 10151/s

• I ≈
2·20 W

π(50µm)2 ≈ 5.1GW/m2

we obtain as a rough estimation for the a.c. Stark shift:

∆ωlight ≈ −5 · 10−171/s (6.4)
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