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Optical spectroscopy of graphene quantum dots 
Graphene quantum dots (GQD) are the 0D alternative of the sp2 carbon systems such as 
nanotubes (1D), graphene (2D) or graphite (3D). All these materials have shown excellent 
properties in optoelectronics, chemistry or mechanics. The GQD are potentially very 
interesting since their properties can be adjusted at will by changing their shape and size, 
which allows considering applications inaccessible to nanotubes or graphene for the 
realization of new systems in opto or nano-electronics. However, GQD are less known than 
nanotubes or graphene because their synthesis began 3 years ago. The first results, verified in 
preliminary experiments performed show that the optical emission is mainly due to the GQD 
edge states (carboxylic defects) [1]. However, the expected transitions related to the 3D 
quantum confinement have still not been observed. Theoretical studies show that the 
confinement signature is expected in the near IR [2]. The observation of this emission 
promises long-term interesting developments, such as quantum information: the integration of 
a single GQD in an optical cavity could constitute a single photon source at Telecom 
wavelengths, at room temperature. Therefore, the primary objective of this internship is to 
evidence by spectroscopic techniques the near IR emission of several GQD deposited on a 
substrate. This will consist on absorption and photoluminescence measurements at room 
temperature and low temperature. The student will then adapt the deposition technique that is 
well controlled by the LAC team for single nanotubes to study the emission of a single GQD 
by confocal micro-spectroscopy experiments. 
 
The internship will be supervised in collaboration between the LAC and Laboratoire Pierre 
Aigrain 
(Paris). 
 
[1] J. Peng et al., Nano Letters 12, 844 (2012) 
[2] M. Zarenia et al., Phys. Rev. B 84, 245403 (2011) 
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