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PhD summary

My PhD thesis deals with the experimental study of the optoelectronic properties of carbon
nanotubes, using optical spectroscopies (Absorption, Photoluminescence, Raman) including mea-
surements at low temperature (Helium) and at the single object scale. Intrinsic nanotube features
have been studied such as the evolution of the absorption cross section depending on the chiral
species and the dephasing in low temperature luminescence induced by a coupling of the exciton
to the low energy acoustic phonons. Physical chemistry of nanotube/dye molecules hybrid com-
pounds have been investigated leading to the evaluation of the non-covalent binding energies and
the e�ciency of an internal energy transfer. In addition, Raman spectroscopy have been used to
characterize contacted graphene devices and to probe the local phonons temperature in operating
systems, bringing evidence of hot electrons cooling.

Scienti�c skills

Experiments Photoluminescence and Raman spectroscopies of single objects, Vacuum
and cryogenics (Helium), Nanotubes aqueous suspension preparation,
Nanotubes non-covalent functionalization, SEM and lithography, AFM

Software Matlab, POVray



Conferences

March 2014 28th IWEPNM (Kirchberg in Tirol, AUSTRIA)
Poster : Unifying the low temperature photoluminescence spectra of car-
bon nanotubes - Best Poster Award

April 2013 GDR-I Graphene NanoTube 2013 (Lorient, FRANCE)
Invited Talk : Tuning the electron-phonon coupling through nano-
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FRANCE)
Talk : Local Field E�ects in the Energy Transfer Between a Chromophore
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June 2012 École résidentielle Nanosciences IdF 2012 (Domaine du Tremblay,
FRANCE)
Poster : Local �eld e�ects in the energy transfer between a chromophore
and a carbon nanotube : a single molecule investigation

February 2011 GDR-I Graphène NanoTube 2011 (Dourdan, FRANCE)
Poster : Single Molecule Photoluminescence Spectroscopy of a Non-
Covalent Carbon Nanotube / Porphyrin Complex
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2011 � 2013 Teaching at Université Pierre et Marie Curie (UPMC), Paris
LP104 : Introduction to physics (License1)
Development of experiments with an infrared thermal camera

February � June Internship in Laboratoire Pierre Aigrain, Paris, FRANCE
2010 Optical Spectroscopies on graphene and carbon nanotubes at the single

molecule scale
Supervised by Christophe Voisin

February � July Internship in Walter Schottky Institüt, Garching, GERMANY
2008 Electrical characterization of Si doped GaAs nanowires

Supervised by Anna Fontcuberta i Morral

July � August Internship in Laboratoire DIOM, Saint Étienne, FRANCE
2007 Temperature study of the Faraday rotation induced in magnetic nanopar-

ticules doped metallic oxydes thin �lms
Supervised by Francois Royer
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• Spanish, rudiment


