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Résumé / summary
In the last few decades, research on semiconductor nanoparticles has developed strongly. Nevertheless, few of them
are emitting in the near infrared which is a key point for a large number of applications. For example, photonics on a
chip requires sources that emit in the infrared under the gap of semiconductors such as silicon or GaAs. Likewise,
biological imaging requires emission wavelengths in the transparency zone of human tissues, typically between 700 nm
and 1000 nm.
In this context, carbon nanostructures represent an interesting alternative to conventional semiconductors. In order to
bring these objects to the forefront of applications, many academic studies are needed. This thesis will focus on the
study of the optical properties of graphene quantum dots and nanoribbons. The experiments will be performed at the
individual object scale. The intrinsic properties of these objects such as electron-phonon coupling, emission statistics or
manybody effects will be probed. Similarly, the effects of the local environment of the nanoobject will also be studied.
One example is the study of blinking and spectral diffusion, which give information, through complex statistical
processes, on the local electrostatic environment of the object.
This thesis will benefit from the collaborations of the team with several groups specialized in the synthesis of these
objects by 'bottom-up' chemistry. This point is an important asset as the control of the structure is crucial to have
access to the intrinsic properties of the object. To date, the team has samples at the international state of the art.
To carry out this thesis, the candidate will use a microphotoluminescence setup coupled to an atomic force microscope.
He / she will also carry out experiments at cryogenic temperatures. The candidate must have a good knowledge of
optics, quantum mechanics, statistical physics and solid state physics. Finally, this topic is clearly at the interface with
chemistry. Depending on the profile and tastes of the candidate, the subject may be fully focused on the physics or
include more chemistry.
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