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Truth or dare: How many of you have
described the job of a materials scientist
as inventing (or developing, designing,
or creating) new materials to enable new
technologies?

Materials scientists very often respond
to the need for a material with a particular
set of properties—usually by adapting the
processing or composition of an existing
material to meet the new need—but it is
very rare to invent entirely new materials
for which there is no established applica-
tion. Even when new materials are devel-
oped, it is as likely to happen by divine
providence as it is by the design process.
Stainless steel, Teflon, nylon—all were
discovered by accident.

If you do invent
something new, there is
only a small chance that it
will ever be commercialized
and even less that it will
make you rich.

The first plain fact of the matter is that it
is really difficult to invent new materials.
Those of you with access to large num-
bers of fertile young minds might want to
try this classroom exercise: Ask your stu-
dents what novel set of properties they
would like to design into a new material.
The answers will probably disappoint
you. You will certainly get a few “super-
strong, ultralight” answers, although they
never specify how strong or how light. You
may get a handful of “transparent alu-
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minum” responses from the Star Trek
fans. If you have done a good job of edu-
cating your students, some of them might
respond with “ductile ceramics,” and that
is about the limit of the imagination that
you can really expect. The more hopeful
educators out there will already have con-
sidered the follow-up questions: “What
application would your materials have?”
and “How would you achieve the speci-
fied properties?” But you are not very
likely to get that far based on the typical
response patterns to the first question.

There are some interesting examples of
invented materials. Polyethylene was
developed by ICI just before the second
world war and was used to provide insu-
lation for the electrical wiring in radar sys-
tems, improving performance such that
the Allies could use airborne radar to
detect the German air force. The world
production of polyethylene (by weight) is
now the greatest of any synthetic material,
and its applications, although initially
undreamed of, are legion. Silicon (along
with the technologies for doping it) have
had a profound influence on society that I
hardly need to describe here. Data storage
was revolutionized by giant magnetoresis-
tance, then colossal magnetoresistance.
And, who knows what is next—humun-
gous magnetoresistance? (There is clearly
a need for a Sl-sanctioned progression in
this kind of terminology, paralleling kilo-,
mega-, giga-, and so on.)

The second simple fact is that if you do
invent something new, there is only a
small chance that it will ever be commer-
cialized and even less that it will make
you rich. High-temperature supercon-
ductors were supposed to give us new
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super-efficient cars, but commercial
applications have been slow to come so
far (although the next generation of
cruise ships may be powered by super-
conducting motors, and some of us have
some nice superconducting quantum
interference device magnetometers).
Buckyballs and nanotubes are truly beau-
tiful materials, but they were discovered
rather than designed, and again their
applications are more notional than real
at this point. Someone will find some-
thing to do with these things, I am sure,
but it will be a while before they appear
in any household products the way poly-
ethylene does.

The best way to a commercial product is
to design (rather than invent or discover) a
material that meets an established set of
needs—negligible thermal expansion,
negative thermal expansion, negative
Poisson ratio, low-dielectric constant,
high-dielectric constant. If you can make a
material with properties like these, it
might make you rich, but the critical step
will be persuading a product manufac-
turer to adopt it. The sad reality is that
adopting new materials in consumer
products presents enormous risks—tech-
nical, commercial, and legal—and it is the
mass markets that provide us with realis-
tic opportunities for great wealth. Despite
all these hurdles, meeting existing needs is
a much more reliable path to wealth than
inventing a solution for a problem that is
yet to occur.

But go ahead and dream: If you build
it, they will come. They may just take a
while getting there.
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