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 Doping of bulk materials is very important to produce semiconductors for 
devices, improved steels, optical materials and other applications while 
coating is important for protection, catalysis, optical and magnetic 
applications to name a few. Nanomaterials are currently attracting great 
interest and at the nanoscale doping could lead to novel atomic structures as 
well as new properties and applications. We have used doping of metal 
atoms in semiconductors such as Si to predict from ab initio calculations 
the formation of silicon fullerenes and other polyhedral as well as tubular 
forms [1] that have been subsequently produced in laboratory while doping 
of gold clusters has been used to make multifunctional magnetic clusters of 
gold [2] that have potential for applications in imaging and cancer therapy. 
Most recently we have used doping to make graphene semiconducting [3]. 
On the other hand coating of nanoparticles is a necessity in some cases to 
protect their properties and it is also used to make novel core shell 
structures. I shall discuss the formation of 14 carat Al-Au fullerenes that 
were predicted [4] from coating of a gold layer on an aluminum cluster and 
some results on the passivation of II-VI semiconductor quantum dots as 
well as their doping with magnetic atoms [5].  
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