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Solid stops light  

A crystal that holds light could facilitate quantum 
computing. 
8 January 2002  

PHILIP BALL 

Resear
chers 
in the 
United 
States 
and 
Korea 
have 
brough
t light 
to a 
comple
te 
standst
ill in a 
crystal. 
The 
pulse is effectively held within the solid, ready to be 
released at a later stage. 

This trick could be used to store information in a quantum 
computer1. 

Normal computers store information in simple binary form 
(1's and 0's) in electronic and magnetic devices. Stationary 
light pulses can encode information in more sophisticated 
ways that use the laws of quantum mechanics, making 

One laser can help halt another. 
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information processing more powerful. 

Light moves at 186,000 miles per second through empty 
space, and was first stopped in its tracks at the beginning 
of last year. In those experiment, a vapour of metal atoms 
was shown to act like molasses on a passing light beam2,3. 

Now Philip Hemmer, of the Air Force Research Laboratory 
at Hanscom Air Force Base in Massachusetts, and his 
colleagues have halted light in a crystal of yttrium silicate 
containing a few atoms of the element praseodymium.  

Light-stopping solids would be much easier to incorporate 
into faster, more powerful computers than extremely cold 
gases. So the advance could aid information technology in 
much the same way that solid-state diodes and transistors 
made electronics more compact and robust than it could be 
with vacuum tubes. 

Light slows down very slightly when it passes into any 
substance from a vacuum. The greater the refractive index 
of the material, the slower the light becomes. To make 
laser light travel very slowly, researchers manipulate the 
way that light and matter interact in a substance.' 

Hemmer's team use a second laser beam to excite atoms in
a substance to new energy states. Light can be considered 
to propagate through a material by being sequentially 
absorbed and re-emitted by atoms. The second beam 
manipulates this process so that it becomes more and more
difficult for the light to make the step from one atom to the 
next. 

The second beam couples the light pulse to the atoms. 
When shackled to these heavy objects, the pulse slows 
down. If this coupling is strong enough, the pulse comes to 
rest and all its energy is transferred to the atoms. 

A light pulse that is brought to a standstill is not destroyed. 
The atoms 'remember' it, so the pulse can be regenerated 
by changing the intensity of the coupling laser to allow the 
atoms to re-emit photons - the particles of which light is 
composed.  
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