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What if ...

RESEARCH

UNIVERSITY OF SOUTH CAROLINA

We could design lighting to be any color desired, any brightness level—

even ultra-violet?

What if we could illuminate a room and, if necessary, sterilize the
atmosphere in it—all from the same fixture?

What if we could design computers, computer chips, and laser devices
that operated on ultra-violet diodes resulting in cooler temperatures and

less heat distribution?

What if we could make the next generation of lasers more effective at
much lower power, thereby increasing their range, accuracy, and variety of

applications?

At the University of South Carolina Research and Health Sciences division, we are making “what if?” what is!

As you’re reading this, chances are
you’re sitting under the light of either
a fluorescent tube or an incandescent
bulb. The spectrum of either is likely
a form of white or bright white, and
it is the only spectrum that bulb is
designed to emit from the time it
starts operating to the time it stops.
Similarly, the power or wattage of
the light is a fixed value, and the light
will burn at the same intensity, day
or night, using the same amount of
power whether it is needed or not.

But what if you could have a light
that could adjust its power consump-
tion to the surrounding environment?
What if you could have a light that
would allow you to adjust its spec-
trum to set a mood, provide a more
beneficial spectrum for plant growth,
or offer the wavelengths or tempera-
ture necessary to make your personal
appearance its most appealing?

The next generation of lighting will
be linked to diodes that can do all of
that and more—an approach called
“smart lighting” or “adaptive light-
ing.” This can be done not only for
home lighting but for industrial light-

ing, automobile lighting, and even
lighting for hydroponics and other
specialized applications—all will be
driven by the diode.

Other applications will include
photovoltaics (generating electricity
from light), and defense department
and homeland security applications
that will include laser-guided, laser-
enhanced and laser-driven offensive
and defensive weaponry as well as
new, sophisticated chemical detec-
tion devices.

The route to bringing all of these
things to fruition is the subject of
research being done at the University
of South Carolina’s Photonics and
Microelectronics Lab.

“The key to the future is the diode,”
said Dr. Asif Khan, chair of the
Department of Electrical Engineering
at USC.

“A diode is a small electronic com-
ponent that lights in a specific spec-
trum. Traditionally, diodes have been
infrared, red, or green. However,
thanks to a lot of research from a lot

of different areas, we have perfected
the ability for a diode to burn in the
blue and ultraviolet spectrum. And,
even more exciting, we have been
able to attach a phosphor to a diode
so it can burn with a white light.

“The advantage to using diodes,”
Khan said, “is that they can be man-
ufactured in various sizes, including
millimeters wide, as well as offer-
ing a variety of colors and burn
strengths at an extremely cool sur-
face temperature—opening the door
for a wide variety of applications.

“UV light is on the other end of the
spectrum from infrared. As such, it
burns coolly and can be used for a
wide variety of heat-sensitive appli-
cations that infrared light cannot
support. Imagine highly powerful
search and targeting radars, nano-
computers powered by UV light, and
even UV lasers that would combine
small size with safe operation,”
Khan said.

The next generation of CD/DVD
players will operate on the UV
spectrum because of these advan-
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