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The Information 
Superhighway 

BY FALGUN D. PATEL AND 

JULIANNE R. WAGNER 

Recently, telecommunications 
corporations have bombarded 

the public with promises of bring
ing "Cyberspace" and the "Informa
tion Superhighway" into homes. To 
make basic communication system 
concepts more accessible to high 
school and elementary students, the 
OSA student chapter at the Univer
sity of Rochester has developed 
"The Information Superhighway" 
demonstration. This system uses a 
HeNe laser and an optical fiber con
nected to a photo detector and 
speaker to generate the output of a 
CD player. 

Main system 
The main communications system 
of the demonstration consists of an 
amplitude modulated HeNe laser1 

and a voice transmission kit.2 The 
kit contains a silicon detector, a 
mount, a speaker, a fiber optic cable, 
and a microphone. The microphone 
is plugged into the laser and the 
detector is plugged into the mono 
input of the speaker. Speaking into 
the microphone transmits a voice 
across the beam. If no microphone is 

used then no sound is heard from 
the speaker. However, if the beam 
from the HeNe laser is blocked and 
then unblocked, a "pop" sound is 
heard when the beam hits the detec
tor. A "comb function" may also be 
created by breaking some bristles off 
an ordinary comb and then sliding 
the comb across the beam. This 
causes a series of on-off signals to be 
received by the detector (on when 
the broken areas are read, off when 
the teeth block the beam). The 
sound that this causes is much like 
an LP record being scratched by a 
needle on a turntable. 

Long distance sound 
As shown in Figure 1, the micro
phone may be replaced with a CD 
player to provide the source of the 
signal. (A phono jack and a y-
adapter are required for the proper 
connections and may be purchased 
at any electronics store.) 

We begin by demonstrating how 
a signal, in the form of light, is sent 
long distances. We use a single mode 
fiber, wound onto a large spool. This 
transmits enough light through the 
cladding to see that the light is actu
ally traveling through the entire 
cable. If the room is dark and all 
stray light is blocked, then the 
mount on which the fiber is held 
can be adjusted to allow light to 
enter. By moving the input end of 
the fiber across the laser's beam, the 
spool starts to glow, reaches a maxi
mum amplification, and then dims 
as the fiber passes beyond the laser. 

We then take the output end of 
the fiber and place it in front of the 
detector-speaker. This causes the 
CD player to operate and the audi
ence hears music across the room. 
We then block the light from the 
laser beam and no music can be 
heard. This is an effective tool in 

explaining total internal reflection 
and is a highlight of the demonstra
tion. We can also slide the comb 
across the beam as the communica
tions system is operating and gener
ate on/off noise. 

U of R goal 
At the University of Rochester, the 
goal of the OSA student chapter has 
been to bring science, specifically 
optics, into the classrooms of ele
mentary and high school students. 
We hope to get students more 
involved in science by introducing a 
topic that might not get much atten
tion in their curriculum. The age 
group of the audience determines 
how much detail is appropriate 
when explaining fundamental optics 
concepts. The aim of the "Informa
tion Superhighway" demonstration 
is to show that laser light can carry 
information that may be transmitted 
any distance through an optical 
fiber. This particular demonstration 
is versatile in that it can be geared 
toward any age group and can last as 
long as one hour and or as short as 
fifteen minutes. 

The longer version includes an 
introduction to the properties of 
light. Using a diffraction grating, it 
is possible to show the spectrum 
differences between white and fluo
rescent light sources, LEDs, and 
lasers. The modulated laser is per
fect for this part of the demonstra
tion because the laser housing is 
clear so that the HeNe lasing cavity 
is visible. We also use a fishtank to 
demonstrate Snell's Law and total 
internal reflection. (Our technique 
is similar to that described by the 
Northwestern chapter, OPN, May 
1995, p. 45.) 
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