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Slow LightTech Feature

tion region of the cell to more than 3 m. 
This means the optical delay is more than 
30 times the physical path length.

The spectral sensitivity of this system 
can be controlled by varying system pa-
rameters such as temperature, rubidium 
density and density of any foreign gas 
within the cell, all of which in�uence the 
group index. In this setup, the cell is sealed 
and the temperature held constant. The 
group index is controlled by tuning the 
laser frequency. Therefore, source stabil-
ity and precision are critical, including re-
sistance to acoustic and temperature noise. 
As the data shows, this robust platform can 
be used for more ambitious experiments, 
such as the use of electromagnetically in-
duced transparency (EIT) or high-Q reso-
nators, which display sharper absorption 

diode laser is passed through an electro-
optic modulator to provide 3.5-ns pulses 
operating at the edges of the D

2
 absorp-

tion lines in Rb.4 Experimental setup data 
shows the (a) absorption (blue, cell at 40 
°C) and transmission (red, cell at 90 °C), 
(b) refractive index, and (c) group index.5 
The shaded regions offer the best compro-
mise between group velocity, dispersion 
and absorption. The near-resonant pulses 
then propagate through a gas cell of length 
L

cell
 =  8.5 cm. Fine-tuning of the laser 

frequency allows for precision control of 
the group index. We observed a maximum 
value of 30, creating group velocities as 
low as 0.03c, equivalent to maximum de-
lays of 10 ns (or GBP ~3). This increases 
the effective path length L

eff
 (=  n

g
L

cell
) for 

a pulse propagating through the interac-

features and hence much stronger slow-
light effects.

Highly dispersive materials  
and st ructures

EIT has been used to slow down light 
to human speeds of 38 miles per hour.6 
The resonant absorbing material was an 
ultracold gas of sodium cooled to nK tem-
peratures, at the transition temperature to 
a Bose-Einstein condensate. Although EIT 
produces extreme group indices, most ap-
plications need the same strong dispersion 
but in conveniently available media such 
as bulk solid materials at room tempera-
ture or nanostructures.

Inspired by the results in the Bose-Ein-
stein condensate, research has progressed 
toward more suitable media for real appli-

Figure 4. Interferometer examples with (a) one moving arm and one �xed, and (b) two �xed arms with a tunable dispersive medium inserted into one arm.4 
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