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Carbon, apart from providing the basis for life on Earth, nowadays plays a critical 
role in many aspects of technological development, (i.e. drug delivery, solar cells, 
optoelectronics, nano-electronics, etc.). Moreover, thanks to its valency and the 
possibility of forming hybrid orbitals, carbon can give rise to many allotropes. In this 
talk I would like to show how apparently simple systems such as carbon allotropes 
can host strongly correlated phases of matters, such as charge-density-waves (CDW) 
and topological insulating phase transitions, and how they can affect their optical 
properties. As a matter of fact the light mass of carbon atoms and low 
dimensionality enhance the relevance of the many-body nature of electron-
electron, electron-phonon and exciton-phonon interactions, as well as a strong 
anharmonicity of lattice vibrations. In order to do so I will talk about some recent 
works on linear [1] and cyclic [2] carbon chains as well as topologically insulating 
poly-acene polymers [3]. 
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