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Abstract 
There has been tremendous interest in recent years to study two-dimensional atomic layers which form 
building blocks of many bulk layered materials. This was initiated by the spectacular discovery of gra-
phene. This talk will focus on the materials science of graphene and the emerging field of 2D atomic lay-
ers beyond graphene. Several aspects that include synthesis, characterization and device fabrication 
will be explored with the objective of achieving all 2D functional structures for future technologies. The 
concept of nanoscale engineering and the goal of creating new artificially stacked van der Waals solids 
will be discussed through a number of examples including graphene and other 2D layer compositions. 
The talk will explore the emerging landscape of 2D materials systems that include graphene, boron-
nitrogen-carbon systems, and a large number of transition metal dichalcogenide compositions. Some of 
anticipated applications of these materials will also be discussed.  
 
 
 
Pulickel M. Ajayan has been a pioneer in the area of nanotechnology and was involved in early 
work in the development of carbon nanotubes. He has published around 700 journal papers, earning 
nearly fifty five thousand citations with an h-index of 115 (ISI citation data). His work has covered di-
verse areas of nanomaterials including nanoparticles, nanotubes, 2D materials, nanocomposite and en-
ergy storage materials. Presently he is the Benjamin M. and Mary Greenwood Anderson professor of 
Engineering at Rice University in Houston, Texas and the founding chair of the department of Materials 
Science and NanoEngineering. He is affiliated with several other universities around the world as visit-
ing professor and has given over three hundred and fifty invited talks at various venues and confer-
ences. He is the recipient of awards such as the Spiers memorial award from the Royal Society of 
Chemistry (UK), MRS medal, Alexander von Humboldt-Helmoltz senior award, and several endowed 
lectures. He is recipient of two Guinness book of world records. He received Docteur Honoris Causa 
from the Universite Catholique de of Louvain in 2014. He has also been recognized as distinguished 
alumni by his Alma Mater Banaras Hindu University and the department of materials science at North-
western University. 

This seminar counts towards the ME 600 seminar requirement for Mechanical  
Engineering graduate students. 


