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In diamond the C atoms are arranged tetrahedrally and eguidistant, C-C = 1.54 A.
They are bound covaently by electron pairs occupying localised molecular orbitals formed

by an overlapping of the sp® hybrids. This structure confers great hardness on the crystal but

permits of four well-defined cleavages.

In graphite the layers of carbon atoms form a regular hexagona network with a C-C
bond length of 1.42 A, the different layers being 3.40 A apart. Every carbon atom is bound
to three others in the layer by covaent bonds which could be described by localised
molecular orbitals, built up by overlapping sp® hybrids, holding two electrons in each. The
electrons in the unhybridised p orbitals form a mobile system of metallic type. In single
crystasthe materid is soft, one layer of atoms diding easily over another.

Clear diamonds, occasiondly in coloured form, are used as gems because the high

index of refraction ( 2.42) enhances interna reflexion and brilliance in the cut stone.

Diamond powder is employed as an abrasive for arming grinding and cutting whedls, and
larger pieces of opaque diamond are mounted in tools for cutting metal and rock.
Diamond does not ignite in oxygen below  800°C and is only dowly attacked by

sulphur vapour at 1000°C. Graphite reacts alittle more readily, igniting in oxygen at 690°C.

Both burn with a bright, flameless glow to the dioxide. The structure of diamond renders it

chemically unreactive but that of graphite alows penetration between the layer planes of

carbon atoms. Thus, though not attacked by dilute acids, it is converted to graphitic oxide
by a mixture of concentrated H,SO,and HNOj3 to which alittle KClO; has been added.
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Back in 1971, Intec, the Santa Clara microelectronics firm, had first predicted that
diamond semiconductors would be important to a future generation of "superconducting”
computersin the1980s.

The first generation of electronic computers, ENIAC™Y and UNIVAC™?, buiilt in the
wartime secrecy of the 1940s, employed vacuum tubes.” Vacuum tubes had an average life
span of twenty hours, but with thousands of glowing hot tubes in a single machine, some
computers shut down every seven to twelve minutes. Vacuum-tube technology imposed a
limit on the size and power of planned second-generation computers.

But the second generation never used vacuum tubes. In 1947, the invention of the
trans stor---a thumbnail-sized sandwich of solid material which performed al the functions
of a vacuum tube---ushered in an era of "solid state” electronic devices which drew little
power, generated little heat, and were smaller and more reliable than the tubes they replaced.
Silicon technology provided the basis for three generations of increasingly compact,
reliable, and cheap computers over the next twenty years.

But by the 1970s, computer designers began to confront the inherent limitations of
slicon technology. Although circuits had been shrunk to microscopic dimensions,
computation speed was still dependent on circuit length. To miniaturize circuits still more,
where distances were aready on the order of millionths of an inch, brought back an old
problem: heat. Smaller circuits would literally melt from the heat produced. What was
needed was some method to eliminate heat and reduce resistance at the sametime.

It had been known since the 1950s that many metals when cooled to extremely low
temperatures became "superconducting,” permitting the unimpeded flow of electrons
through them. In 1977, IBM announced it was designing an ultra-high-speed computer the
size of a grapefruit, chilled with liquid nitrogen.  The superconducting computer required
aradically new technology, and a new range of low-temperature construction materials.

Doped diamonds would be used extensively throughou.

*1: ENIAC *2: UNIVAC
*3: vacuum tube:



118 (1999 )
(2000 )




