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The author has selected resource material that focuses primarily on carbon nanotubes.

I. INTRODUCTION

A carbon nanotube(CNT) is graphite which is rolled into a seamless cylinder. Carbon nanotubes have a wide variety of properties depending on their construction which enables almost boundless different applications given that these properties could become manifest by adequate synthesis techniques.

A singular sheet of graphite which forms a single walled carbon nanotube is a hexagonal or honey comb lattice of which is classically sp2 bonded carbon with 1 double bond for every 2 single bonds. However it is possible to have sp3 bonds when another atom, like hydrogen for instance, is bonded onto the given carbon atom. If symmetry of the hexagonal lattice is broken and have 2 or 3 bonds dedicated to peripheral atoms, while only 1, or 2 dedicated to bonding the original carbon atom to the tube. Also it is possible that different atomic constituents could be substituted into the nanotube in conjunction with different peripheral bonding to widen the properties of nanotubes to a much broader scope than will be discussed further in this resource letter. Multiple graphite sheets can be wrapped into a carbon nanotube forming a multiwalled carbon nanotubes. Traditionally these multiwalled nanotubes have no interlayer covalent bonding and have Van der Waals forces holding the layers of tubes from sliding apart from each other.

Folding of nanotubes depends on the Chiral vector which delineates the line across which the folding occurs. There are 3 types of folding structure armchair, zigzag, and everything else, chiral. In zigzag construction seams form along lines that always go across the hexagonal lattice without going in parallel to any covalent bonds yet go along the long sides of a rectangle formed with shorter rectangular sides which are parallel sides of the hexagon unit cell. In armchair construction the seams form along lines that go along the bonds of the hexagonal lattice for every other lattice site in essence the diagonal to the previously described rectangle. For a precise visualization of these different geometries see the Wikipedia article on carbon nanotubes.

The electrical properties of carbon nanotubes depends on this folding. For chiral vectors (n,m) where n minus m is a multiple of 3 then these carbon nanotubes will have an electronic conductivity on the order of 10-4 Ω-cm at 300 K and are considered metallic. Some small radius single walled nanotubes exhibit the property of a superconductor below 20 K(6.7). Thus armchair nanotubes are more than 10 times more conductive than copper, while zigzag and many chiral nanotubes are semiconductors. Because of their electrical properties these semiconducting nanotubes are N-type FETs but when exposed to slight amounts of oxygen they will become P-type FETs. The right combination of the 2 will enable the production of a not gate which can be used in conjunction with other not gates to enable a CNT computer which if constructed will provide far more processing power than any equally sized silicon computer chips.

The Young’s modulus for single and multi walled carbon nanotubes is above 1000 GPa (6.5), while the tensile strength lies around 150 GPa. In comparison Steel has a Young’s modulus of 208 GPa, and a tensile strength of .4 GPa. In summary CNTs are much much stronger than steel. Not only that but because these CNTs have nanoscopic structure there is no room for dislocations of other imperfections in the lattice structure. So even under extreme stress/strain these CNTs will not sustain any plastic deformations and will return to their native state when the given stress is removed.

Carbon nanotubes are the best thermal conductor that has ever been discovered. They conduct at around 6000 W/m/K where as copper only conducts at 385 W/m/K. Also these structures will remain intact at around 3000 K within a vacuum and around 1000 K within air, an oxygen rich environment.( 6.1)
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