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Single-walled carbon nanotubes (SWCNTSs) are cylindrical molecules consisting of a single layer of carbon atoms,

and have unique physical properties arising from their low-dimensional structure. These properties vary
significantly with the diameter and wrapping angle of the graphene sheet, known as the 'chirality' of the
nanotube. There is currently no method for the selective fabrication of arbitrary chiralities of nanotube, nor is

there a scalable method for sorting tubes after production.

I discuss a novel technique of using light to selectively manipulate chiralities of nanotube. The mechanical force
of light is well understood in the context of optical trapping and is attributed primarily to unbalanced dipole
induction by an electrical field gradient. As the optical gradient force is directly proportional to the
polarizability of the object in the trapping field, it varies with wavelength and shows wavelength dependent
enhancement of the trapping force for materials with electronic resonances at optical frequencies. The
electronic properties of carbon nanotubes have unique and distinctive characteristics which are characterised
by sharp peaks in their electronic density of states known as 'van-Hove singularities'. These electronic
resonances occur at optical frequencies, and the position and strength of the resonances varies with the chirality
of nanotube.

Experimentally, I show the design and construction of a laser trapping system with Raman scattering detection,
and use this setup to observe the aggregation of SWCNTs at the focal volume of the laser trap. The preliminary
results of these experiments show a chiral selectivity of trapping forces when using a single laser line for

trapping and Raman detection. An extension of this experiment to using a tunable laser is discussed and initial

findings with this setup are shown.

This work presents a proof of concept, both theoretically and experimentally that optical gradient forces can
arbitrarily select and manipulate chiralities of SWCNTSs in solution. With the development of techniques to

correctly apply these forces, this concept may have a significant impact on the field of carbon nanotube research.
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