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Almost al computers these days are silicon-based which ultimately rely on eledricd
signals for processng information and becaise of this reason there would always be an
ultimate spedd limit on these omomputersi.e., the velocity of eledrons. There is however a
way around such a limit --- Opticd Computing. At the maximum, the signals in today’s
computers can travel at ten percent the speal of light. Although most of the world is
beooming ‘wired with light,” photons gill have to make it to your desktop. Using light for
exchange of information within the central processng computer could gredly incresse
the speead of these procesors. Instead of having eledrons, moving in and out as cariers
of information, opticd computers use pulses of light that are refleded or refraded by
light sensitive moleaules. In case of Opticd computers it is impossble to have ashort
circuit. This is © becaise beans of light can cross ead other without causing any
‘trouble’ and predsely because of this reason Opticd computers are paralel by nature. A
parallel computer is a cmmputer with several processors that bregks down a problem into
smaller problems and dfferent components of the computer solve the problem in lesser
time than a cnventional computer.

A microchip in an opticd computer, cdled an Optochip, would be esentialy three
dimensional in contrast to two dimensional circuits used currently. Beams of light would
be refleded or refleded over surfaces and occasionally interseding ead other but with
no loss of information. Memory will be stored in the form of three dimensional
representations. Such memory representation is cadled Holographic memory. Data
communicaion over the internet has largely become opticd or is in the processof being
so. Instea of a single ‘file’ of eledrons, several beans of light can be transmitted at the
same time without any loss of information since ‘noise’ in opticd chanrels is virtually
non-existent. Earlier this yea scientists from University of California in Santa Barbra
described networking tedhnologies that can transmit 160 Gigabytes per second, that’s
more than a milli on times faster than the fastest internet servicein Pakistan.

There is one cach however, which is largely holding badk the opticd computing
revolution, the size of opticd computers. Although Dr. Frazer and Dr. Abdeldayem of
Lucent technologies and their group developed an al opticd logic gate arcuits in 2000
that could processinformation at Terabyte rates ( 1 Terabyte = 1024 Gigabyte), but the
size of al opticd computers in still quite large & compared to the desktop computers in
use today. For example the smallest al opticd computer is the size of a small van. Since
nobody would trade his or her desktop computer for a computer that can only be placed
in the garage than on one's desk, opticd computing still has a long way to go. The most
promising application for the nea term is in the field of modulators. Modulators are like
bridges between the opticd devices and eledronic devices like Computers, Televisions or
Radios.

The dternative approach is a hybrid opticd-eledricd microchip. The ealiest analog
hybrid was made in 1978 Since then reseach in this field has gradually been shifting
from analog Opticd Computing to digital Opticd Computing. A bregthrough towards



inorganic (The compounds that do not contain Carbon) Optochips came in early 2002
when scientists at University of Trento in Italy successfully created silicon laser, a truly
remarkable achievement, considering that this feat is proclaimed impossible in some
textbooks! The organic compounds are chosen if they are more sengtive to light as
compared to inorganic ones. These classes of compounds are many times faster than
inorganic compounds. There is however a problem with this type of computing in the
long run: Light possess the ultimate velocity of 299,792,458 m/s but electrons can only
have one-tenth of the velocity without causing ‘unwanted’ effects.

Optical Computing aso opens up avenues for rea-time three dimensional object
representation, such that it would be possible to converse, see and even ‘fed’ the
presence of a person over a futuristic version of the phone as if he or she is sitting next to
you. At the other end of the road are technologies that will enable a person not only to
watch a movie but be ‘in’ the movie. However it will be many years before such
technologies are realized. Optimistic estimates predict that Optical Computing could
become mainstream around the year 2015. Looking beyond Optical computing, one can
envison DNA computers that use DNA to encode information. Peering even further
reveals the possibility of Quantum Computers which would be exponentially larger than
any other machine ever devised my mankind.
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