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Ingredients

• (quick) EIT review

– Slow light and stored light

• Theory behind experiment

– Magnetic moment of slow light

• Experimental results

• Griping?



Electromagnetically-induced transparency

• A quantum interference effect:
– Destructive interference of 

transition amplitudes suppresses 
absorption

– i.e. an otherwise opaque medium 
is rendered transparent

• Brings with it a significant 
reduction of group velocity (via 
Kramers Kronig relations), which 
has allowed for ‘slow light’ and 
‘stored light’.
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Kramer and his Kronies



Storing light

Ω2/Γ

• ‘Standard’ way to store light:
– Adiabatically reduce control beam 

power to zero
– This first slows down signal beam 

and then coherently stores it as 
‘spin-wave’ coherence in the atomic 
medium
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Magnetic moment of slow light

Slow light has been spatially deflected by 
Stern-Gerlach (SG) magnetic field

– i.e. Slow light (“dark polariton”) has some effective 
magnetic moment!

– This, however, is very dispersive
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Non-dispersive deflection of slow light

Here, they ‘demonstrate non-dispersive’ 
deflection of optical beam traveling in EIT 
medium:

1. Store light pulse as a ‘spin-wave’ in thermal Rb
vapour

2. Impose phase gradient by SG field

3. Reaccelerate pulse and (part of) its deflection is 
found to be non-dispersive
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Deflection angles

1.  αmove

Therefore: Dispersive!



Spatially varying magnetic field

correspond to  

Zeeman splitting:

Accumulated phase:

Optical path length variation:



• For constant field gradient:

• Therefore, angle deflection ‘accumulated’ over 
storage time,   :

Deflection angles

2.  αstore



Comparison of deflection angles
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Experiment
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Transverse position versus storage time



Beam deflection angle vs. storage time

Experimental:

Theoretical:



“Principal experimental result”



Conclusions

• Slow light ‘dark polariton’ has an effective 
magnetic moment

– i.e. Slow light can be deflected stern-gerlach style

• There are two contributions to this deflection:

– The deflection attributed to propagation is highly 
dispersive

– Deflection attributed to ‘stored’ light appears non-
dispersive

• But can you have the latter without the former?!



“Principle experimental result”


