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Trapped atom, EIT and laser cooling

A sequel of Xingxing Xing’s EIT talks… … :P



Motivation?



Most recent paper



Paper I’m talking about



Trapped atom



Combined picture

Coupling strength between vibratinal states

determines



Lamb-Dicke parameter

When consider coupling strength:
Conservation of energy
Conservation of momentum



Lamb-Dicke limit

0
Laser has some linewidth:  satisfy conservation of energy
        Conservation of momentum is not easy to satisfy,
                       unless the vibrational states are not changed

NOTE: one photon excitation



Λ-shaped atomic levels



Dressed states picture



EIT



When EIT meets vibrational levels



Dressed states



Imbalance between cooling and heating

cooling

heating

Dashed lines: coupling strength



Experiment: Ion trap



Experiment results



Experiment results



To sum up

 Better than Raman sideband cooling, two level 
sideband cooling….

 Must be blue detuned!  And 
 while Raman sideband can be either blue or red 

detuned and requires
 Recent paper also say it’s possible in far from the 

Lamb-Dicke limit, while sideband cooling requires 
the Lamb-Dicke limit

Thank you!


