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1. Measure the orientational order of individualized single wall carbon nanotubes (SWNT) dispersed in polyvinylalcohol 
(PVA) films as a function of the film elongation.

2. Compare the experimental results with a simple geometric model.
3. Validate an accurate method to measure the scalar orientational parameter order in anisotropic SWNT materials

• Non covalent adsorption of amphiphilic
molecules in water, tip-sonication

• DNA-denaturated [1]

• SDS [2]
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• Hot drawing of PVA films at T=120°C

• Measurements of strains (2D)
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Raman spectroscopy
and photoluminescence

• Mixing 8 ml of aqueous nanotubes
suspension with 8 ml of a PVA
solution (PVA 10 wt.-%)

Drying and formation of PVA films

DNASDS    

Only DNA-stabilized SWNT 
Films remain homogeneous

Photoluminescence as an evidence for exfoliation [3]

Photoluminescence as an evidence for exfoliation [3]

1. S has been measured by Raman and Photoluminescence spectroscopies.
2. A good agreement is found with a simple model considering only stretching-induced geometric 

changes of the films.
3. We developed a simple and accurate method to measure order parameter in SWNT composites

We assume that the only component non zero of  Raman 
polarization tensor is εzz and the director is parallel to the 

incident light polarization [4, 5]
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Amended model

Uniaxial strain

How to measure the 
deformation

Both signal are very
polarized
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