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The Royal Swedish Academy of Sciences awarded the 2010 Nobel Prize to Andre Geim
and Konstantin Novoselov of the University of Manchester in the United Kingdom for
“ground-breaking experiments” on graphene. In a paper published in Science in October 2004,
Geim and Novoselov announced that they had been able to for the first time create a sheet of
carbon atoms one atom thick.

The remarkable characteristics of graphene hold a tremendous amount of promise for
future applications. It is both the thinnest material ever created while stronger than the world’s
strongest steel. According to the Royal Swedish Academy of Sciences, “In our 1 m? hammock
tied between two trees you could place a weight of approximately 4 kg before it would break.
It should thus be possible to make an almost invisible hammock out of graphene that could hold
a cat without breaking.”

Even with its strength, it is still flexible. It is as good an electrical conductor as copper
and better at conducting heat than any other material. It is almost completely transparent and
its hexagonal molecular structure is so dense that not even helium can pass through.

It is thought that graphene could hold the key to many future technologies ranging from
transparent touch screens and solar panels to strong composite materials and the hypothesized
space elevator.

Scientists1y had been trying for years to isolate such a carbon molecule because of its
amazing theorized structural and electrical properties. However all had been frustrated in their
attempts. Many had given up, believing that there was no way such a thin sheet of carbon could
be stable at room temperatures.

Geim and Novoselov’s technique was as novel as it was simple. They stuck a piece of

scotch tape on a chunk of graphite and pulled off a thin layer. After repeated attempts, they

were able to isolate a flat sheet of carbon one atom thick, the long sought-after sample of
graphene.;y (APS NEWS, “Graphene Experiments Garner Nobel Prize” X U ##v)
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Civilized societies are characterized by the widespread use of a range of materials to
construct the artefacts on which that society depends. However, within any such society there
will always be an intelligentsia of some sort — priests, teachers and philosophers and so on —
who will ponder about the nature of matter, the stuff that constitutes our world, and the
individual materials that are the manifestation of that matter. The first ideas about matter in some
of the more sophisticated earlier civilizations, such as that of ancient Greece, is that there were
just a few simple substances from which all material was constituted. The Greeks, and others,
chose the substances air, earth, fire and water as a basic set having a range of properties that
would be possessed by all other material. If a material, say a metal, had rigidity then a major part
of it would have to be earth, since the other three substances had no rigidity whatsoever. Again,
something like honey would have a large component of water since it flows like water but, unlike
air and fire, it maintains a fixed volume within a container.

One of the earliest drivers that stimulated the systematic investigation of matter was alchemy,
the desire to make gold from base metals and to find the means of extending life — to eternity if
possible.  Although we now know that these activities were futile in terms of achieving their
desired ends, they( did nevertheless achieve something quite important. From the ranks of the
alchemists there arose a class of individuals now called scientists, the seekers after knowledge
for its own sake, and they created the first science — chemistry. From the 17th century onwards
knowledge about the nature of matter grew apace and chemists gradually built up an inventory of
elements, the atoms that are the constituents of all materials. At first there seemed to be very
little relationship between the individual elements they discovered but then a pattern of
relationships emerged, connecting elements with similar properties, connections which came to
be represented in a tabular form — the Periodic Table.y

This neat chemists’ world of a fairly large, but finite, number of elements with indivisible
atoms started to crumble at the end of the 19th century when physicists began to explore the
nature of atoms. This was not actually the goal that they were initially pursuing. The physicists
were interested in the way that electricity was conducted through gasses at very low pressure and
the phenomenon of radioactivity. Starting with this seemingly unrelated work, step by step they
built up a picture of an atom, not as something indivisible but as something with structure that
could break down, either spontaneously or by being bombarded in some way. All atoms were
now seen as structures consisting of protons, neutrons and electrons, so seeming — with only
three components — to return to the simplicity of the early Greeks. s
(“Materials, Matter and Particles A Brief History” by Michael M Woolfson & ¥ $i#)
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