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and returning eventually to the point where 
they were split, where they reunite. The 
channels afthe splitter are designed so that if 
the pulses are in phase at this point, they are 
sent off in one direction; if they're out of 
phase, they are routed down a different fiber. 

In order to change the phase of one of the 
signal pulses coursing through the fiber loop, 
a control pulse of light is injected at the 
beginning of the loop so that it travels along- 
side one signal pulse. As it travels the loop, it 
"deforms electron clouds" in the glass, says 
Islam, causing a slight polarization of the 
glass molecules and increasing the material's 
refractive index, slowing the progress of the 
signal photon. But this reduction is so slight 

that the two pulses must travel together for 
several kilometers before the signal pulse is 
fully out of phase with its counterpart travel- 
ing in the opposite direction. 

The advantage of such fiber-optic-based 
systems, says Islam, is that they can change 
the index of refraction extremely quickly, 
because the electron manipulation is so fast. 
That, Ippen adds, enables them to "switch 
very short pulses in very rapid succession." 
Last year, for example, Masatoshi Saruwatari 
and his colleagues, at N'IT showed that they 
could get such devices to switch light pulses 
at a speed of 100 gigabits per second. 

But the size of the devices-the kilo- 
meters of cailed fiber pack into a container 

the size of a shoe box-remains a real ob- 
stacle. The transistors that form present- 
day switches, in contrast, can be packed by 
the millions onto a microchip. In an effort 
to shrink the optical devices, researchers 
around the world have been working to re- 
place the long fiber component of the 
NOLMs with a tiny chip-based device made 
of semiconductor. 

Switching phases, switching materials 
Last year, the first true semiconductor ana- 
log to the NOLM, the terahertz optical 
asymmetric demultiplexer (TOAD), was 
built by Paul Pmcnal and his colleagues at 
Princeton University. The device retains the 
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