
Optical Molasses

Force in Optical Molasses is given by,
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Doppler effect

Doppler formula for counter propagation beam given by,
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Multiply 2π and using λL = c/νL

2πν ′L = 2πνL + 2πv/λL

But k = 2π/λL,
ω′
L = ωL + kv (3)

Force calculation for Counter propagating beam

Detuning for counter propagating beam is given by,

∆ = ωL − ω0 (4)

∆′ = ωL + kv − ω0 = ∆ + kv (5)
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Consider,
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Force of counter propagating beam is given by
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Force calculation for Co-propagating beam

Detuning for co-propagating beam is given by,

∆ = ωL − ω0 (9)

∆′ = ωL − kv − ω0 = ∆ − kv (10)
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For Co-propagating beam, the wave vector condition is
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Net force is given by adding equation (8) and (13).
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Along x-direction, Force is given by,

Fx = −αkxv (15)
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