
The backbone of today’s communication infrastructure is made from optical 
fiber links that carry massive amount of data in and between datacenters as well as 
within metro networks. The question whether or not a device technology can keep 
pace with the exponentially increasing demand for data can be reduced to three 
parameters: first maximum data rate and closely related the energy per transferred 
data and third cost per data rate. Breakthrough performance improvement regarding 
these major figures of merit can be expected from monolithic integration of electronic 
and photonic circuits on one chip. The unique properties of graphene, particularly the 
integration on virtually any substrate and the one-of-a-kind optical performance, 
render it most attractive as active material in efficient and ultrafast photonic circuits. 
In this talk I will give an introduction to graphene photonics, discuss latest results on 
wafer scale fabrication and I will provide an outline on future developments including 
why graphene is of such interest for application in future optical communication 
devices. 
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Electromechanical Behavior of Carbon Based Nano-Materials

Vertically aligned carbon nanotube (VA-CNT) and graphene foams (GF) are among the most exciting nano-
materials known today. VA-CNTs comprised of billions of aligned individual CNTs and have been the subject to 
intense research due to their myriad attractive properties, such as low mass density, high mechanical compliance, 
and micro-fabrication process compatibility. GF, on the other hand, have demonstrated high mechanical flexibility, 
piezoresistive behavior, large surface area, and low mass density. In the present talk, we will present our recent 
results in characterizing the electrostatic and electromechanical behavior of VA-CNT and GF. We will discuss the 
unique interactions between electrostatic field and these materials and show how it influences their mechanical 
stiffness, material capacitance and morphological structure. 
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