Optical Molasses

Force in Optical Molasses is given by,
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Fnet = Fcounter + Fcoprop

Counter propagating

Co-propagating

Doppler effect

Doppler formula for counter propagation beam given by,
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But k =27/,
Wi = wr + kv

Force calculation for Counter propagating beam
Detuning for counter propagating beam is given by,
A =wr —wy
AN =wr+kv—wi=A+kv
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Consider,

1 1 [ 8Akv }

A+ k)2 +T2,  4AZ4TZ, | 4A2 412

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,
A =wr —wy
AN =wp, —kv—wy=A—kv
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For Co-propagating beam, the wave vector condition is k=—k
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Fcoprop = _FO - Ekv

Net force is given by adding equation (8) and (13).

Along x-direction, Force is given by,

F, = —ak;v



