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Conversations

Alice.

Bob .

AliCe:

Bob.

Alice:
Bob.

Alice.

Bob:

Bob:
Alice;
Bob:
Alice:

1

OK, last night you were supposed to read an article about human benes. Are
there any comments about it?

well, to begin with, | was surprised to find out there were so much going-on in
bones. | always assumed they were pretty lifeless.

Well, that’s an assumption many people make. But the fact is bones are made
of dynamic living tissue that requires continuous maintenance and repair.

Right. That’s one of the things | found so fascinating about the article The Way
the Bones Repair Themselves.

Ok. So can you tell us how the bones repair themselves?

Sure. See, there are two groups of different types of specialized cells in the
bone that work together to do it. The first group goes to an»aréa of the bone that
needs repair. This group of cells produces the chemical that actually breaks
down the bone tissue, and leaves a hole in it. After that the secth group of
specialized cells comes and produces the new tissue that fills in the hole that
was made by the first group. B '

Very good. This is a very complex process. In fact, the scientists who study hu-
man bones don’t completely understand it yet. They are still trying to find out
how it all actually works. Specifically, because sometimes after the first group
of cells leaves a hole in the bone tissue, for some reason, the second group
doesn’t completely fill in the hole. And this can cause real broblemf’s. It can ac-
tually lead to a disease in which the bone becomes weak and is easily broken.
Ok, I getit. So if the scientists can figure out what makes the specialized cells
work, maybe they can find a way to make sure the second ‘group of cells com-
pletely fills the hole in the bone tissue every time. That’ |l prevent the disease

from occurring.

Did you know that astronauts have made commercial products in space?

No, | wasn’t aware of that. What kind of products?

Tiny plastic beads.

Beads? Do you mean to tell me that astronauts have nothing better to do than
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make jewelry beads in space? It seems to me they could make more useful
things out there.

Bob: Oh, but these beads aren’t for jewelry. They can be used for many scientific
purposes, from conducting cancer research to calibrating microscopes.

Alice; That sounds better, but why make such objects in space rather than on earth?

Bob: Because earth gravitational pull affects the beads. The beads produced on earth
are distorted, not exactly round. The ones made in space are precise spheres.

Passage

Silicon' and Beyond

or all of its complexity, our modem computer age has been built upon the sin'plest of

foundations: silicon. The primary ingredients of beach sand, sullcon is the most abundant
element in nature, save for oxygen. But like castles made of sand, today’ s silicon d’llpS may prove—
in the long view—to be less than enduring. The new millennium will likely brlng waves of new micro-
processor and memory technologies that could increase our computer power exponentially and perhaps
eventually displace silicon chips.

Silicon is far from finished as a computer engine platform?, however. A naturally good semicon-
ductor (either a conductor or insulator of electricity) , silicon is w:dely avallable and relatively cheap,
making it an ideal base for a computet chip.

And while today’ s method of etching tiny transistors into silicon with ultraviolet light may be
reaching its limits, new lithography techniques using X rays® or electrom beais* cauld create circuitry
that’s far smaller than the microscopic lines on today’s chips. At the same time, advances in nano-
technology® are permitting the design of transistors whose width is measured it mere atoms. Togeth-
er, these developments could pave the way for putting billiors of trarsistors on-a single silicon chip.
Moore’s Law® (stating that the number of transistors on a chip doubles evelry:18 months) would re-
main valid for many years to come. Parallel computing’ efforts such as IBM®’s Blue Gene® project will
increase computational power dramatically as well.

Still, many scientists believe that the transistor-on-a-chip method of oomputing is ‘only the first
phase in what could be a dramatically diverse group of technologies that power: oun.comprters in the
new millennium. Using light, rather than electricity, to transmit bits of data cauld achieve computing
speeds that are almost unimaginable today. Optical fibers carrying pulses of light are already replacing
copper wires bearing electrical signals in telecommunication systems: But carrying over the same tech-
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nology to computer chips is no simple task. Replacing tiny transistors with tiny lasers brings with it a
host of problems, not the least of which are how to miniaturize, power, and cool such lasers.

The potential of optical computing, however, is too compelling not to pursue. Bell laboratories®®
recently showed just how alluring it might be when it unveiled an optical networking system that could
carry 400 billion bits per second—or roughly the entire traffic of the Internet—over a singly strand of
fiber. And if the Internet is to shoulder our information traffic in the new century, some form of opti-
cal computing might be necessary.

NASA'™! is among those seeking ways to make optical computers practical. Research at the Mar-"
shall Space Flight Center'? in Alabama is centered on ways to make thin polymer films on a bed of
quartz carry units of light, or photons. Today, the process still generates too much heat to be practi-
cal, but NASA hopes that microgravity experiments aboard the space shuttle (where heat-produced
convection is not an issue) might lead to a breakthrough.

An even more intriguing possibility is to pattem future man-made computers after the highly e-
volved computers all around us: living creatures. As scientists begin to map out the genetic makeup
and behavioral patterns of lowly creatures such as roundworms and ants, the probability looms that we
can use these living schematics to develop highly complex programming code that could not only make
our computer chips faster but make them smarter as well. Already, biologists and computer scientists
are teaming up to build biologically inspired robots, or bicbots"®, that accurately mimic the actions of
animals. One example of this is a robotic worm developed at the University of Oregon'*”’s Institute of
Neuroscience.

While artificially intelligent computers will likely be rooted in silicon for some time, scientists are
now investigating ways to use biological elements themselves as components. Researchers at the
Georgia Institute of Technology®®, for example, are working on ways to marry living neurons—an or-
ganism’s signal. transmitters—with silicon circuits. Using neurons from leeches, the Georgia Tech
team has been able to do data bits', it’s possible to have chemically combined molecular chains
“grow” answers in a test tube in a rapid-Fire fashion that’s faster than today’s supercomputers'” .
Duke university'® researchers recently devised a method to put DNA" molecules on glass chips, for
example, which could make it far easier to find the correct.solutions among a living sea of computa-
tions.

Maybe the chief trouble with using living things for computing is that making sense of what ap-
pears to be chaotic activity can be very diffiault. But even chaos itself may prove to be a valuable
computing tool. So-called quantum computers may someday calculate answers using atoms and the
laws of quantum mechanics®, actually leveraging the fact that atoms seem to deliver all possible an-
swers at the same time. Researchers at IBM, Hewlett-Packard? , Los Alamos National Laboratory?,
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and elsewhere are actively working on quantum computer, and many scientists believe the results,
though perhaps decades away, could be a greater leap in computing power than from the slide rule®

to the PC.

Words and Expressions

bit (bit] = binary digit n. H.%%, (Z# &) 61, FEAE R
#PRB/MSRARRAN

breakthrough [ 'breik'oru:] n. ZER%

circuitry ['sorkitri ] n. #3328, 28B4

compelling [kem'pelin] adj. 3| A¥BH

conductor [ kon'dakta(r) ] n. G4k

convection [ken'vekfan] n. f&3%,%} %t

etch [etf] vt. 0%, %)

exponentially [ ekspsu'nenfali] adv, ¥

fiber ['faiba] n. Y&&F
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leech [litf] n. /K%

leverage ['liiverids] n. &fl, f& B, B0

lithography [li'8ogrsfi] n. FAREPRIAR

loom [lum] v B8

marry ['meeri] v ¥, M4

microgravity [ 'maikreugreeviti] n. WX 5

microprocessor [ maikrou'prousesa(r)] n. #AbHEER

Notes

microscopic [ maikro'skopik] adj. Fi .8 M4 7T WK,
R

millennium [mi'leniom] n. F4E

mimic ['mimik] uz. B4, 340

miniaturize [ 'ministforaiz] vz, /ML

molecular [mau'lekjuls] adj. 4> FM, H4FHRE

neuron [ 'njusron] n. FSMM, WS 5T

optical ['optikel] adj. JfY

photon ['fauton] n. ¥F

. polymer ['polima] n. A&, KEY

quantum ['kwontan] n. BF

quartz [kwots] n. H%

roundworm [ 'raundwam] n. #

semiconductor [ 'semikon'dakts] n. 4254k

silicon ['siliken] n. &, RETTE ‘

strand [streend] n. —3K

transistor [treen'zisto] n. Stk 4E

telecommunication [ ‘telikemjumni'keifon] n. HH,,
¥

ultraviolet [ 'Alire'vaiolit] adj. BINEH, S0y
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