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TForum on

Cyborgs and Atomic Microscopes

Much discussion is currently tak-
ing place about the ethics of
intentionally modifying the human
species. Fifty years ago, this same dis-
cussion was taking place, but it was
not about intentional modification of
DNA (the structure of which had just
been discovered by Crick, Franklin,
Watson, and Wilkins to be the basis
of life); instead, it was about creating
a hybrid of man and machine — that
is, a cyborg.

The word “cyborg,” shorthand
for Cybernetic Organism, was
introduced by Manfred Clynes in
1960. Nowadays we seldom hear
the word, and we are even less likely
to hear about cybernetics, although
advances in nanotechnology may
someday make cyborg a household
word. Cybernetics as a field of study
has been eclipsed by “Artificial
Intelligence,” a field of computer sci-
ence enabled by the evolution of pow-
erful digital computers. The study of
artificial neural networks is essentially
all that is left of cybernetics. Most of
those studies now conform to an arti-
ficial-intelligence paradigm, in which
intelligence is considered to be a qual-
ity that can be stored, rather than the
cybernetic definition that considers
intelligence to be an interaction.

The word “cybernetics,” from
the Greek word for steersman, was
coined by Norbert Wiener in 1948.
Wiener was a brilliant mathematics
professor at MIT who used the term
to describe the study of autonomous
machines, especially those that incor-
porate a feedback mechanism to sur-
vey their surroundings and respond to
it. Those were the days before ubiqui-
tous digital computers, and Wiener’s
autonomous systems were simple
electronic systems that performed

such tasks as aiming artillery, an’
important application that he studied
during World War IL. Earlier, simple
mechanical systems, such as the speed
governor on steam engines, had per-
formed a similar control function that
amounts to simulating the actions

of a human operator. Wiener, in his
1950 book, Human Use of Human
Beings, proposed cybernetic machines
as a way to free humans from many
of the less interesting tasks of life,
such as tending the hearth to achieve
a comfortable room temperature.

The idea of a cyborg takes cyber-
netics a step further by making
humans a part of a more efficient
machine. Cyborg was likely the inspi-
ration for the naming of the Borg in
Star Trek: The Next Generation, and
the idea of a human-machine hybrid
does conjure images of the Borg for
most people. The Borg, as hybrids of
human and machine, have lost their
humanity in proportion to the loss of
human flesh. The Star Trek humans
resist assimilation by the Borg because
they see this conversion as a loss of
their essential humanity. When I was
a boy, an article was published in Life
magazine about cyborgs. One image
that I remember is a cyborg astronaut
floating nearly naked in space with
a fishbowl on his head. At that time,
Clynes and his colleague, Nathan
Kline, were investigating cyborg
technology for NASA as a way for
humans to conquer space, but one
look at that illustration makes you
wonder whether it was really humans
doing the conquering.

The question of how much of
the human remains in a cyborg leads
us to the Socks Paradox. A particu-
lar sock is darned with new thread
whenever it gets a hole. Eventually,

all thread that was in the original
sock has been replaced. Is it still the
same sock? If not, when did it lose
its identity? The Greek philosopher
Heraclitus, who wrote that you can-
not step into the same river twice,
would answer that the sock is always
a different sock, not just after the first
stitch, but after the first crease. At
any instant the sock is never identi-
cal to one at a particular past instant.
Heraclitus would argue that we do
not maintain our identity from one
instant to the next because we age,
lose a hair here or there, and so on.
It seems that Heraclitus would have
no problem with human transforma-
tion into cyborg because a human is
always changing, and there is no ref-
erence state for the definition of what
is called human.

Modern humans have always
been cyborgs to some extent. From
the time that we first donned cloak
and shoes, we have used mechanisms
to enhance our lifestyle. After cloth-
ing, more complicated artifacts were
introduced. Eyeglasses were developed
for better vision, but we did not stop
there. Instead of merely alleviating a
deficiency, we found ways to enhance
functionality. So eyeglasses led to tele-
scopes, and written language evolved
as a memory-enhancement tool.
Medical and scientific instruments
are the culmination of mechanisms to
enhance our senses. As such instru-
mentation becomes more complex
and what is sensed becomes very
distant from the human state, are we
really sensing things as humans, or
can such sensing be understood only
in the context of the human-machine
hybrid, a cyborg?

Atomic Force microscopes now
exist that can image individual atoms
on the surface of solids, so some
scientists claim to be seeing atoms.
One is reminded of the painting of a
pipe by the Belgian surrealist painter,
René Magritte, with the caption,

Cegi n’est pas une pipe (This Is Not

a Pipe, 1926). What we see in the
Magritte painting is not a pipe, but a
representation of a pipe, and Magritte
explicitly makes this point. When you
view a small object with an optical
microscope, you actually do see the
object because the microscope is just
an amplifier for the light that reaches
your eyes. However, an atomic force
microscope is not an amplifier of
anything that can be seen, and the



image of atoms viewed on a computer
display is merely a representation

of atoms with no direct linkage to
human senses. The cyborg scientist, a
combination of human and the atom-
ic force microscope machine, claims
to see atoms, but he or she is not see-
ing in the human sense.

An atomic microscope is conspicu-
ous enough that its cyborg scientist
is easily identified, but the identifica-
tion of a cyborg will become more
difficult in the future. One spin-off
of integrated circuit processing is the
field of nanotechnology, presaged by
Richard Feynman in his 1959 address
to the American Physical Society,
“There’s Plenty of Room at the
Bottom.” Along with micro-miniature
electronics, we now have a capability
for micro-miniature machines that
can do such tasks as clear our arter-
ies of plaque and deliver drugs to just
the right places. Injection of small
machines will become a common
medical procedure, and every human
will become a cyborg. As these nano-
machines become more complex and
we become dependent on them for
our future lifestyle, will we still have
the capacity to question whether we
are still human?
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Charlie Gordon Passes the Test of Time
(continued from page 3.)

incarnations. This year, an inquisitive
student discovered a Web site for the
author, Daniel Keyes, who is still writ-
ing and lecturing at age seventy-six.

Prompted by this new stimulus,
I finally read the novel, also titled
Flowers for Algernon, published in
1966. I was surprised at my own reac-
tion, which was one of aversion to this
in-depth presentation of the character
whom I thought I knew so well. To
read explicit scenes of Charlie’s con-
flicted sexuality and to visit the hor-
rors of his childhood felt so invasive
and voyeuristic that I could hardly
bring myself to finish the book. Just
like my students, I have accepted
Charlie as a real person, and I am
reluctant to probe his private depths.

I also read Keyes’ 1999 book,
Algernon, Charlie and I: A Writer’s
Journey. Here, at last, I “met” the
author. Keyes shares all: the germina-
tion of the story idea, its multiple
metamorphoses from story to novel to
teleplay to screenplay to stage musi-
cal, and his reluctance to interpret his
own work. Keyes reveals his authorial
attachment to Charlie and his dogged
insistence on preserving the original
intent of his story from beginning to
end.

Reaction to the original story is
strong. “I know how Charlie feels,”
writes one student. “If you pay atten-
tion, this story will change the way
you live your life.” Others write:
“Chatlie is an inspiration.” “Next
time you see a person making fun of
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someone, don’t join in or walk away,
help the person out, it’s what Charlie
would have done.” “At one point I
wanted to jump into the book and
give those guys a piece of my mind!
That was no way to play with a per-
son you call a friend.” “Sometimes I
felt like crying for sorrow, or shedding
tears of joy.” “I wanted to say ‘sorry?’
to all the people in my life that I have
ever made fun of. The story should be
read in fourth grade to stop the tor-
ment, then re-read in eighth grade for
stronger impact.”

As a teacher, I have become
increasingly aware of time as a mov-
ing vantage point that affects reader
and story alike. What was science fic-
tion in 1959 is science in 2004. What
seemed far-fetched fifty years ago
seems highly plausible today in the
dawning era of genetic engineering. To
read the story at sixty means to con-
front one’s own senescence.

So, while the kids and I are read-
ing side by side, our literary experi-
ences are quite different. There is a lot
to talk about across two generations.
The sixty-first read will surely be the
richest experience of all! One thing is
certain: Charlie Gordon passes the test
of time.

Andrea Ickes-Dunbar teaches seventh- and
eighth-grade English and Spanish to a sec-
ond generation of students in a multi-gen-
erational K-8 California public school. She
often writes poems, raps, and jingles for her
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Phi Kappa Phi Literacy Initiative Grants will be

available once again in 2005 to chapters and indi-
vidual members to fund ongoing literacy projects
or to create new initiatives. If you are interested
in applying for a literacy grant, please note the
following dates and deadlines:

August 2, 2004 — Literacy Initiative Grant appli-
cations available at www.phikappaphi.org

February 1, 2005 — deadline for receipt of appli-
cations

2005 Phi Kappa Phi Literacy Initiative Grants

April 15, 2005 — announcement of
grant recipients

July 1, 2005 — funds awarded

June 1, 2006 — project completion

date

July 3, 2006 — deadline for receipt of
project reports




