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Photoluminescence and Raman spectroscopy are powerful tools for carbon nanotube 
metrology. Both techniques offer single nanotube sensitivity and can be applied 
simultaneously to achieve complementary chirality specific information [1]. Experiments 
on individual nanotubes remove ensemble averaging involving different nanotube 
chiralities and other possible inhomogeneities such as nanotube length and defect 
variations allowing for a detailed sample characterization. The spatial resolution 
achieved in conventional optical microscopy, on the other hand, is limited by diffraction 
to about half the wavelength of the excitation light. The spectroscopic data obtained is 
thus affected by spatial averaging over ~300 nm. Metrology of high density samples 
used for example for integrated device applications and along individual nanotubes is 
restricted. 
 
Near-field optical spectroscopy overcomes the diffraction limit and provides information 
on the sample composition and properties on the nanometer scale. The technique we 
apply is based on the local field enhancement effect at a laser-illuminated metal tip that 
is used to enhance the optical response of the sample. We present simultaneous 
photoluminescence and Raman spectroscopy and microscopy of carbon nanotubes with 
a spatial resolution of about 10 nm [2,3]. We visualize the spatial extent of electronic 
states, probe emission energies and investigate chirality variations along individual 
nanotubes [4,5]. 
 
We review the experimental requirements for near-field optical measurements and 
describe the most relevant challenges and difficulties. The potential of the presented 
near-field technique for nanotube metrology and its limitations are discussed. 
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