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The outstanding electronic, optical and mechanical properties of graphene strongly inspire the scientific 

community at both the fundamental and applicative levels. However, along this way several key scientific issues 

have to be addressed and one of the main challenges of the field is the control and modification of graphene 

electronic properties, and notably the controlled opening of a sizable bandgap. For the last decade, a great 

attention has been paid to the size reduction of graphene using conventional top-down approaches (lithography 

and etching, thermal treatments and oxidation of bulk materials) to fabricate graphene quantum dots (GQDs)[1] 

or graphene nanoribbons (GNRs).[2] However, top-down approaches do not permit to manipulate the structure 

of the material at the atomic scale. In particular, they do not allow a sufficient control of the morphology and 

oxidation state of the edges, which drastically impact the properties. In order to truly control, with the required 

level of precision, the morphology and the composition of the materials and of its edges, the bottom-up 

approach is the relevant way to proceed[3][4]. 

With the aim to study and understand the optical properties of GQD materials, we performed the 

bottom-up synthesis of different families of nanoparticles exhibiting controlled shapes and edges. Using 

absorption, steady-state and time-resolved photoluminescence and photoluminescence excitation (PLE) 

spectroscopy, we try to establish the intrinsic optical properties of the GQDs and understand how the structure 

influences the properties. Here we present the synthesis of a new series of rod-shaped graphene nanoparticles 

(GNRods); we also present the single photon emission properties of a triangle-shaped GQD (Figure 1).[5] 
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Figure 1: Structure of the triangular-shaped GQD, 

photoluminescence map of the GQD dispersed in matrix 

and second-order correlation function g(2)(τ) recorded 

for the QGD. 


